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Mr. Richard Tudor

c/o Blanca Bayo

Division of Records and Reporting
Florida Public Service Commission
2540 Shumard Oak Boulevard
Tallahassee, FL 32399-0850

Dear Mr. Tudor,

AT&T is pleased to respond to the Florida Public Service Commission’s Request For Proposal
(RFP) for statewide Florida Telecommunications Relay Service (FTRS) Docket No. 960598-TP.
I certify that I am AT&T’s representative authorized to make our proposal. AT&T has a
certificate of public convenience and necessity to provide local and interchange service in
Florida. We have carefully reviewed your RFP and AT&T has the resources and expertise to
comply with all the requirements that have been outlined.

The Florida Public Service Commission (FPSC) can be assured of our service to the deaf and
hard of hearing community. AT&T, the first telecommunications company to enter this field,
celebrates ten years as a relay provider this year; we have provided operator services for TTY
users since 1980. Our users are quite pleased with our service as evidenced by recent customer
satisfaction surveys conducted by an independent research firm which place AT&T #1 among
national relay providers. We are continuously updating our technology with a focus on customers
and quality; AT&T wants relay users to experience a relay call that truly is functionally
equivalent to a standard telephone call. AT&T has demonstrated an ability to develop personnel
and call centers which replicate and embrace the spirit of service that is critical to satisfying the
Relay Service users in the state of Florida.

As requested, we have provided twenty (20) two-sided copies of our technical proposal. The price
proposal is submitted in a separate, sealed envelope. Should you have any questions relative to
our bid response, please contact Maripat Brennan, National Account Manager, on 908-231-6196.
Also, her address and fax number are noted above. Thank you for the opportunity to bid for the
provision of Florida Telecommunications Relay Service. We sincerely hope Florida chooses
AT&T, the best TRS available!

Sincerely,

Ao LWL
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EXECUTIVE SUMMARY

AT&T is pleased to respond to the Request For Proposal (RFP) from the Florida Public Service
Commission (FPSC) to provide statewide Florida Relay Service (FRS). AT&T is excited about the
opportunity to provide Florida consumers with high quality, customer-focused relay service. We
applaud the FPSC’s efforts to ensure that Florida residents have access to the most functionally
equivalent TRS available in the industry. '

10 YEARS OF RELAY SERVICE EXPERIENCE

AT&T celebrates our tenth anniversary as a relay service provider at the end of this year. We have
succeeded in the relay business because we have learned from experience - learned that we need to
listen to our customers, both the organization that pays for the service and the people who use the
service. Today, almost one third of AT&T’s relay service leadership team is deaf, so our
employees are our toughest customers.

We know that customers want high quality relay service that is reliable, accurate, fast and
transparent. We also understand that they want billing to be compatible with their calling
plans - whether local or long distance. The FPSC can expect Florida relay users to receive flexible
billing options through their local exchange company, AT&T or other long distance carriers, which
means eligibility for all their discount calling plans.

In addition to relay services, AT&T pioneered Operator Services for the Deaf (OSD), the oldest and
largest commercial service nationally available to text telephone users, in June, 1980. AT&T is
the only company providing fully integrated traditional operator services and telecommunications relay
service.

HIGHEST CUSTOMER SATISFACTION

AT&T is the only relay provider who can substantiate the Number One claim, which is based on
annual customer satisfaction surveys of our customers and those of our competitors. In 1995 and 1996
surveys conducted by an independent research firm, AT&T’s relay customers rated us higher than
Sprint’s or MCI’s customers rated them.

AT&T currently has 19 TRS contracts, including 16 states, the District of Columbia, the Virgin
Islands, and Puerto Rico. We operate 11 centers, all of which are managed by trained professionals.

Our TRS state clients are quite pleased with AT&T service. Alabama, Delaware, Georgia, Maine,
New York, Pennsylvania, Puerto Rico, the Virgin Islands, Virginia, and Washington have all extended
their contracts with us. We are currently negotiating a contract extension in the District of Columbia.
Illinois, Kentucky, Tennessee, Vermont and West Virginia remained with AT&T after a rebid process.

AT&T October 2, 1996 Technical Proposal
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We are awaiting a rebid decision in New Jersey. Our newest TRS states are Rhode Island and
Mississippi. After competitive bids, AT&T was awarded the contracts in January and August 1996,
respectively. Furthermore, the Federal Communications Commission (FCC) has certified all AT&T
TRS state programs.

RIGOROUS INTERNAL TESTING

AT&T rigorously tests CA performance through our extensive “mystery shopping” program, in which
a consulting firm evaluates all of our centers against each other, and other major providers’ centers,
and recommends corrective actions. In addition, an annual timing study is performed to measure and
compare the length of each component of the call, thereby ensuring optimum efficiency by identifying
potential areas of improvement.

FISCAL RESPONSIBILITY

We have learned that a balance must be struck between the service needs of the relay user and the
fiscal needs of the FPSC. For this reason, the price we bid is all-inclusive for the life of the contract.
For example, we have upgraded our equipment to provide state-of-the-art features many times over the
past ten years, enhanced methods and procedures frequently, and expanded our cutreach programs but
the bid price is the only charge to the FPSC.,

A PARTNERSHIP

AT&T views the relationship with the FPSC as a partnership in the provisioning of TRS. A survey of
our clients would indicate that AT&T has established very favorable relationships with them and
provides an excellent price-value equation. Upon award of Florida’s contract for Telecommunications
Relay Service, AT&T is confident that by working closely with the FPSC we will transition to the new
agreement with minimal effort. We are recognized for methods and procedures that will transition
operations to calling centers without disrupting relay service. The FPSC can be assured that the
Florida relay users will have access to professional, enthusiastic CAs and a superior AT&T technical
platform.

AT&T October 2, 1996 Technical Proposal
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SINGLE POINT OF CONTACT

If selected as Florida’s TRS provider, Russell Fleming, the Florida Account Manager will oversee the
contract, outreach program and education activities. Russell will be the single point of contact for all
Florida TRS needs. He will be responsible for managing AT&T’s relationship with the FPSC, our
outreach partners and the relay users.

TECHNOLOGY LEADERSHIP

AT&T is the market leader in technology enhancements. Our second generation TRS technology is so
sophisticated that a competitor inquired as to whether it could purchase or license the technology from
AT&T. Qur proprietary Special Network Accessibility Platform (SNAP) was designed to be consistent
with our commitment to the needs of relay customers and make call handling as functionally
equivalent and efficient as possible. This will benefit Florida relay users by enabling new capabilities
and reducing non-conversational call time.

Our SNAP platform was the first to interact directly with the text telephone caller by preparing the
dialing sequence and the billing information automatically from the caller’s input before the
Communications Assistant (CA) comes on the line; the CA presses one key to complete the call. SNAP
gives the caller more independence and control over call set-up, and more equivalence with
conventional telephone service. The faster set-up means that the overall call length is decreased, thus
saving the FPSC “per minute” charges.

AT&T plans to provision FRS through an instate Florida center handling 100% of Florida’s traffic.
Emergency conditions, as described in Section B.24, will be handled through AT&T’s National TRS
Network via the Next Available Assistant (NAA) feature. With eleven relay centers, AT&T has more
relay centers than any other provider. The FPSC can be assured that AT&T's NAA feature
instantaneously reroutes service when a natural or other disaster occurs.

The following diagram represents our interconnectivity in the event of a disaster or service recovery.

AT&T October 2, 1996 Technical Proposal
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MOVING TO THE FUTURE

AT&T is absolutely confident that the demonstrated professionalism of our Communications Assistants,
the superiority of our leading edge technical platform, the strong community partnerships providing
outreach and education and the proven quality of our service will consistently surpass the needs of
Florida relay users for years to come. We are equally confident that the working relationship between the
Florida Public Service Commission and AT&T will grow strong as we move together toward achieving
cost effective, world class service.

AT&T October 2, 1996 Technical Proposal
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FILING CHECK LIST
Initials of Page No. Of Pass/Fail
Check List  Bidder's Contact Brief Title Bidder's OR
Item No. PErSon Proposal Maximum Points
1. ,W / % Format (RFP ref. Section C-1 and D) NA N/A
9 M’ /// Transmittal Letter, Address, Contact Person,
7 Tel. and Fax No. and Legal Name of Bidder,
(RFP ref. C-2) First Tab P/F
3. LW M/ Check List (REP ref. C-8 and E} 5 P/F
,M)J/ Certification by FPSC and FCC (RFP ref. A-5) (See Transmittal Letter)
5. M /f}/ Can provide by June 1, 1997 (RFP ref. B-3) 11 P/F
6. M lﬂ’ Term of Contract (RFP ref. B-4) 14 P/F
7. IM / J./ Access Numbers (RFP ref. B-5) 15 P/F
8. Location of Relay Center (RFP ref. B-6) 16 100
9. M A Availability of System to Users (RFP ref. B-7) 18 P/F
10. /M }/dy Minimum CA Qualifications and Testing (RFP 19 100
ref. B-8)
I1. {M y, CA Training (RFP ref. B-9) 22 100
12. 'M Staff Training (RFP ref. B-10) 34 100
13. /43{ y/ Counseling (RFP ref. B-11) 36 25
AT&T October 2, 1996 Technical Proposal
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Initials of Page No. Of Pass/Fail
Check List  Bjdder's Contact Brief Title Bidder's OR
Item No. Person Proposal Maximum Points
14. @ % Procedures for Relaying Communications (RFP 38 100
ref. B-12)
15. {M /}/ Languages Served (RFP ref. B-13) 44 P/F
16. IM’ //}/ Shift Advisor/Consultant (RFP ref. B-14) 45 P/F
17. ‘ 2/ Confidentiality (RFP ref. B-15) 46 P/F
18. Voice and Hearing Carryover (RFP ref. B-16) 53 50
19. Obscenity (RFP ref. B-17) 55 P/F
20. Emergency Calls (RFP ref, B-18) 56 50
21. Blockage (RFP ref. B-19) 57 200
22, Answer Time (RFP ref. B-20) 58 200
23. ‘ Equipment Compatibility (REP ref. B-21) 60 P/F
24. . / Transmission Levels (RFP ref. B-22) bl P/F
25. /éz ﬁ Measuring Equipment Accuracy (RFP ref. B- 62 P/F
23)
26. Emergency Operations (RFP ref. B-24) 63 50
27. Intercept Messages (RFP ref. B-25) 66 P/F
28. i Service Expansion (RFP ref. B-26) 67 50
ATE&T October 2, 1996 Technical Proposal
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’ Initials of Pa_lge No. Of Pass/Fail
Check List  Bjdder's Contact Brief Title Bidder's OR
Item No. eismm Proposal Maximum Points

29. New Technology (RFP ref. B-27) 69 50
30. Consumer Input (RFP ref. B-28) 70 100
31. Complaint Resolution (RFP ref. B-29) 77 50
32. Charges for Incoming Calls (RFP ref. B-30) 79 P/F
33. Billing Arrangements (RFP ref. B-31) 80 50
34, End User Billing (RFP ref. B-32) 84 50
35. Relaying Interstate or International (RFP ref. B- 86 50
33)
36. End user Selection of Carrier (RFP ref. B-34) 88 50
37. Recipient of Toll Revenues (RFP ref. B-35) 90 P/F
38. Long Distance Call Billing (RFP ref. B-36) 91 50
39. Special Needs (RFP ref. B-37) 93 25
40. All Unsolicited Features in Basic Relay Service 95 200
Price Proposal
(RFP ref. B-38)
AT&T Qctober 2, 1996 Technical Proposal
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Initials of Page No. Of Pass/Fail
Check List  Bjidder's Contact Brief Title Bidder's OR
Item No. PEroan Proposal Maximum Points
N i e

41. a. Custom Calling Services (RFP ref. B-39a) 107 Optional/C Points

42. b. 900/976 Services (RFP ref. B-39b) 108 Optional/0 Points

43. c. Enhanced Transmission Speed and Interrupt Capability 109 Optional/0 Points

(REP ref. B-39¢)

44, d. Other Optional Features (RFP Ref. B-39d) 110 Optional/0 Points
45, Submission of Monthly Invoice (RFP ref. B-41) 112 P/F
46. Travel (RFP ref. B-42) 113 P/F
47. Reporting Requirements (RFP ref, B-43) 114 P/F
48. Liquidated Damages (RFP ref. B-44) 117 P/F
49. Transfer to New Provider (RFP ref, B-45) 118 P/F
50. Insurance (RFP ref. B-46) 119 P/F
51. Public Entity Crimes (RFP ref. C-3) i21 P/F
52. Financial Information (RFP ref. C-4) 122 P/F
53. Experience and customer references (RFP ref. C-5) 123 200
54, Bid Security Deposit (RFP ref. C-6) 129 P/F

AT&T October 2, 1996 Technical Proposal
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) Initials of Page No. Of Pass/Fail
Check List  Bidder's Contact Brief Title Bidder's OR _
ltemNo. pergon, 44 Proposal Maximum Points
/
55. Subcontractors (RFP ref. C-7) 130 P/F
56. PRICE PROPOSAL (RFP ref. Section D) Must be filed in a separate
sealed envelope marked: "Sealed - To Be Opened Only By the FPSC Page 1
Proposal Opening Officer" Section D See REP Sec. D& E
Price Proposal
MAXIMUM TOTAL POINTS 2000
AT&T October 2, 1996 Technical Proposal
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SECTION B

3. Commencement Date

The commencement date for the service is June 1, 1997, Bidders shall provide a
work schedule showing how they can meet that deadline and shall provide a

statement that they can provide the complete service by that date.

AT&T Response AT&T understands and will comply.
FLORIDA RELAY SERVICE IMPLEMENTATION PLAN
Weel Figpe Equipment Personnel
12/15/96 Receive letier | Begin Begin narrowing
(24 wks, - of intent assembling center manager developing
6/1/97) center recruitment potential
implementation outreach
team partner list
12/22/96 Preliminary Continue Continue list
planning manager search development
12/29/96 Preliminary Continue Continue list
planning manager secarch | development
1/5/97 Preliminary Interview center | Continue list
planning manager development
candidates
1/12/97 Sign contract Confirm Hire center Review
20) Confirm FL equipment MAanager; potential
requirements configuration implement hiring | partner list with
and training FPSC and
operations plan | Advisory
Board for input
and agreement
1/19/97 Place equipment | Begin Contact agreed
orders for PBX advertising for upon potential
and CA positions | supervisors, partners to
Review and edit | Communications | discuss interest
floor plan Assistants, in outreach
clerical support* | partnership
1/26/97 Finalize floor Continue Continue
plan with advertising; contacting
operational implement other | potential
efficiencies and hiring activities, | partners
environmental i.e., job fairs,
layout college, etc. as
required
* AT&T will advertise in newspapers local to the current relay service and will hire
current FRS staff if they pass our testing and interviewing process.
AT&T October 2, 1996 Technical Proposal
Florida Page 11 Section B
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Continue

Continue
vendors for advertising, other | contacting
construction, activities, as potential
furniture required partners
installation and Begin testing, Developing
placement of interviewing outreach
equipment materials
2/9/97 Confirm network | Continue Negotiate
requirements; advertising partnership
issue orders for Continue testing, | agreements
network interviewing Continue
Begin Begin hiring developing
construction outreach
materials
2/16/97 Begin weekly Continue Negotiate
(15) construction advertising partaership
meetings to Continue testing, | agreements
monitor progress | interviewing Review outreach]
Continue Continue hiring | materials with
construction FPSC and
Advisory Board
2/23/97 Continue Continue testing, | Negotiate
construction interviewing partnership
Monitor progress | Continue hiring | agreements
3/2/97 Continue Continue testing, | Review
construction interviewing outreach
Monitor progress | Continue hiring | partnership
Begin training agreements
trainers with FPSC and
Advisory
Board
3/9/97 Install Continue testing, | Train outreach
uninterruptible interviewing partners
power supply Continue hiring
and generator
Begin training
room
construction
3/16/97 Begin PBX, Complete hiring | Train outreach
SNAP equipment | Complete training | partners
installation trainers
Complete training
room
3/23/97 Begin CA Begin Ist set of | Train outreach
(10} positions CA classes, day | partners
installation and evening
3/30/97 Continue CA Continue 1st set | Finalize plan to
positions of CA classes begin outreach
installation program
Install network
configuration
AT&T October 2, 1996 Technical Proposal
Florida Page 12 Section B
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Trigge

Education

..... +|:- Equipment.
4/6/97 Receive Complete CA Complete Istset | Work with
certificate of positions of CA classes outreach
occupancy installation; partners to
Begin acceptance schedule
testing and events, forums,
protocol efc.
procedures
4/13/97 Continue Begin 2nd set of | Begin outreach
acceptance testing | CA classes, day | education on
and protocol and evening new relay
procedures service
4/20/97 Continue Continue 2nd set | Continue
acceptance testing | of CA classes outreach
and protocol education on
procedures new relay
service
4/27/97 Complete Complete 2nd set | Continue
&) acceptance testing | of CA classes outreach
and protocol education
procedures
5/4/97 Trouble shoot as | Begin 3rd set of | Continue
required CA classes, day { outreach
and evening education
511197 Trouble shoot as | Continue 3rd set | Continue
required of CA classes outreach
education
5/18/97 Trouble shoot as | Complete 3rd set | Continue
required of CA classes outreach
education
5/25/97 AT&T FRS Network and CAs fully trained | Complete
(1) available for equipment and available for | initial outreach
calls completely tested | calls education on
and available for new relay
calls service
6/1/97 OPEN
CENTER
AT&T October 2, 1996 Technical Proposal
Florida Page 13 Section B
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4. Term of Contract

AT&T Response

Service shall begin on June 1, 1997. The term of the contract will be an initial
three year period. Upon mutual agreement between the FPSC and the provider,
the contract may allow for the term to be extended for an additional period.

AT&T understands and will comply.

AT&T
Florida

October 2, 1996
Page 14
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5. Access Numbers

AT&T Response

There shall be a single access number for TDD users and a single access
number for voice users. TDD access shall be by using the number 800-953-
8771 and voice access shall be by using the number 800-955-8770. At its
discretion, the provider may utilize a separate number for access by users of
ASCII terminals. The provider must request FPSC authority to use additional
numbers for relay access (e.g., Spanish access, ASL access, etc.). If a caller
calls the wrong access number, the system shall process the call without
requiring the caller to redial.

AT&T understands and will comply.

Besides taking over the TTY and voice 800 numbers from the current
provider, AT&T offers a separate ASCII toll-free number to access the
relay center.

ASCII users enjoy the fast access to the relay center by using a separate
toll-free number instead of coming in on the Baudot line and switching
to ASCII. As ASCII speeds increase in the marketplace, AT&T is ready
to respond to the user’s needs.

In addition, if a relay user should dial the wrong number, AT&T’s
platform will check for both ASCH and Baudot handshake signals in
each and every call set-up.

AT&T
Florida

October 2, 1996 Technical Proposal
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6. Location of Relay Center

AT&T Response

The provider shall not be required to physically locate the relay center in the
State of Florida, however, evaluation points will be awarded if raffic is handled
at a Florida located relay center. The bidder shall identify the location(s) of the
relay center(s) that it plans to utilize to handle Florida relay traffic; if this
involves more tharn one location, the bidder shall identify the locations where
relay traffic will be handled, the percentage of traffic it expects initially to
handle at each location and how it will decide to allocate the traffic o multiple
locations over time.

The minimum percentage of Florida traffic that will be handled at a Florida
located relay center (except when emergency conditions exist at the Florida
located relay center) shall be specifically stated in the proposal. Evaluation
points will be awarded based on this minimum percentage of Florida traffic to
be handled at the Florida located relay center. A maximum of 100 points shall
be awarded if all Florida relay traffic (except in emergency conditions) is to be
handled at a Florida located relay center; if a lesser percentage is to be handled
at a Florida located center, then the number of points shall be equal to the
percentage of Florida traffic to be handled at a Florida located relay center.

. For example, a bidder proposing a relay service that will handle 75% of

Florida's relay traffic in state (except under emergency conditions) will receive
75 points. Emergency conditions that would justify handling what is normally
Florida traffic outside the state would include situations such as natural
disasters, bomb threat, etc. and would not include traffic spikes.

Throughout the life of the contract, the provider shall provide a written
notification to the FPSC whenever it makes a change in the traffic handling plan
contained in its bid proposal regarding how the percentage of Fiorida traffic
handled outside of the state is distributed. The minimum percentage of Florida
traffic to be handled at a Florida located center shall not be changed during the
life of the contract.

AT&T understands and will comply.

AT&T will handle all {100%) Florida traffic from a relay center located
in Maitland, Florida. The center will be operated in a region of the state
that is known for drawing from a rich labor pool (e.g. metropolitan
Orlando) and for its ability to provide world-class service. See the pages
that follow this section for a picture of the Florida Relay Center and the
center’s floor plan. Within the available space, AT&T will provide a
new relay center environment that is customized to the needs of the
residents of the state and tailored to the human needs of the relay center
workers. Traffic will be handied by a relay center outside of Florida
only in the event of an emergency condition, such as a natural disaster.

AT&T
Florida

October 2, 1996 Technical Proposal
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See Section B.24 for details on Emergency Operations and
Uninterruptible Power. AT&T will subcontract and partner with
Matrixx Marketing to support the operations of the relay center. Refer
to Section C.7 Subcontractors for details.

The Florida Relay Center, located at &85! Trafalgar Court,
Maitland, FL 32751, will be part of the Lincoln Property Building
complex which has approximately 154,000 sq. ft. of leasable space.
Approximately 10,000 square feet of space will be secured initially to
allow for unimpeded expansion capability to support for growth due to
call volume increases. When deciding on a location for the center,
AT&T reviewed local infrastructure support facilities, as well as
locations near AT&T networking and Bell South offices. In addition to
supporting backup power and generator footprints, the AT&T facility
will include a facility totally customized to the unique needs of relay
center work.

In AT&T’s partnership with MATRIXX, the state will benefit by
AT&T’s leveraging of the experience gained in constructing Relay call
centers that handle millions of calls annually, employing 1,100 workers.
The facility offers an infrastructure that will support the human needs
and comfort of the workers. This is 2 modem office building which will
be tailored to the needs of the Florida Relay Service.

Located in an Orlando suburb, the Florida Relay Center will be a
neighbor to the University of Central Florida (UCF). UCF offers classes
that specialize in working with people with language and hearing
disorders. A clinic is also associated with the university to assist deaf
and hard of hearing individuals.

By having access to AT&T’s relay service, a rich labor pool and a
community sensitive to the deaf, hard of hearing and speech disabled,
the FPSC can be assured more efficient operations and a higher level of
Florida relay user satisfaction.

AT&T
Florida

October 2, 1996 Technical Proposal
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7. Availability of System to Users

The service shall be designed to relay local, intrastate toll and interstate and
international calls that originate or terminate in Florida. Relay service shall be
available 24 hours per day every day of the year.

B
No restrictions shall be placed on the length or number of calls placed by
customers through the relay center.

AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Propesal
Florida Page 18 Section B
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8. Minimum CA Qualifications/Testing

AT&T Response

The provider shall adequately supervise and train its employees to always be
courteous, considerate and efficient in their contact and dealings with its
customers and the public in general, and shall make checks from time to time to
ensure that courteous service actually is being rendered.

Bidders shall specify how they plan to demonstrate that CAs meet all necessary
proficiency requirements. CAs shall be able to quickly and accurately type TDD
relay messages. The provider shall use valid, unbiased tests for CAs on subjects
including, but not limited to:

aj Basic skills in English grammar.
b) A minimum typing speed of 55 correct words per minute.

¢} Minimum spelling skills sufficient to quickly and easily spell words
comparable to a beginning college level conversation.

d) An understanding of characteristics of limited written English and
American Sign Language (ASL) as it may be reflected in the
written language of TDD users.

e) Deaf culture.

f)  Ethics, e.g., how a CA deals with situations he may encounter.
g) Confidentiality.

h)  Clarity of speech.

Any person who has not passed this examination shall not be utilized as a CA.
CAs shall be retested at least annually.

AT&T understands and will comply.

AT&T understands that relay customers want courteous, considerate and
efficient CAs relaying their calls. AT&T's management design provides
for effective supervision and training of employees, incorporating a
system of service checks to ensure courteous service is always received.
A monthly Methods Verification process is in place that ensures the
consistent delivery of courteous service and adherence to AT&T
methods and procedures.

AT&T has in place a rigorous, unbiased testing process that will assess a
CAs skills in meeting the necessary proficiency requirements.
To qualify for employment, a CA is required to pass a group of
tests. These tests are designed for college level conversation.

AT&T
Florida
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They ensure that CAs will be capable of handling a variety of call types
ranging from conversations between small children to those which
include professionals, such as doctors, lawyers and engineers.

These tests cover numerous topics such as basic skills in English
grammar, vocabulary, spelling, reading, comprehension, mathematics,
the ability to follow directions and typing.

Before becoming a Florida Communication Assistant, applicants would
be required to meet our qualifications on the following tests (Test
Standards are strictly adhered to):

a} 12th grade level English grammar - General Comprehension
and Ability Screen-Tests English grammar, reading
accuracy, following directions, drawing relationships and
number grouping.

b) Typing a minimum of 55 correct words per minute - Typing
Test - Assesses the applicant's typing speed and accuracy at
55 correct words per minute..

¢) Beginning college level spelling skills - Spelling Test -
Screens the applicant's spelling skills including knowledge
of spelling rules and principles. The applicants must
demonstrate ability to quickly, easily, and accurately spell
words.

In addition a Customer Service Screen is conducted to accurately and
objectively assess customer service skills.

During Initial Training, CAs would be required to pass tests on the
following before relaying customer calls.

d) Understanding of Characteristics of limited written English
and American Sign Language (ASL) - The CAs will be
tested on ability to understand deaf or hard of hearing
people using limited English and to translate limited typed
English to correct spoken English.

e} Deaf Culture - The CA will be administered a test on
knowledge of the deaf culture and be observed and rated on
sensitivity and ability to serve and interface with deaf and
hard of hearing customers.

AT&T
Florida

Qctober 2, 1996 Technical Proposal
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f)

£)

h)

Ethics - CAs are administered a test on knowledge of rules
and policies around our Code of Ethics. CAs must pass this
test before relaying customer calls. CAs are assessed both
in initial and subsequent training, via role plays and
exercises on how they would handle a variety of situations
concerning ethics.

Confidentiality - CAs are required to sign a personal pledge
of both Confidentiality and Code of Ethics before becoming
a CA. CAs are also tested on their knowledge of
Confidentiality Standards. CAs must demonstrate the
knowledge and ability to deliver confidentiality of service
before becoming a CA.

Clarity of Speech - CAs are assessed on Clarity of Speech in
initial and subsequent training. They will be required to
pass an assessment on their skill in order to become a CA.

Any person who does not meet and pass these assessments and
examinations will not be utilized as a CA. CAs will be retested
annually.

AT&T
Florida

October 2, 1996 Technical Proposal
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9. CA Training

Each bidder shall demonstrate in its propasal how ongoing CA training will be
provided by including with its proposal an outline of a proposed CA training
plan. The provisions for CA training shall include, but not be limited to, an
understanding of limited written English and ASL, deaf culture, needs of
hearing and speech disabled and dual sensory impaired users, ability to speak
in a tone of voice consistent with the intent and mood of the conversation,
operation of relay telecommunications equipment, how to handle hearing and
voice carryover, ethics, confidentiality and other requirements of the Provider's
operating policies and procedures. Training shall include both simulated and
Iive on-line call handling.

AT&T understands and will comply.

Provided is an outline of how CA training will be delivered including
the CA initial training plan. The training includes education on limited
written English and ASL, use of voice to communicate tone and mood,
hearing and voice carryover, ergonomics, customer service and the relay
service delivery methods and procedures. The Initial Training program
called Cross Cultural Training also provides education and awareness of
the deaf culture and needs of the hard of hearing. Ethics and
Confidentiality training are taught and reinforced at several points in
initial and follow up training. Training includes both simulated and live
on-line training with a coach.

CA Training Curriculum

When CAs are hired, they first go through an intensive Initial Training
Program. At the end of the Initial Training Program, the CAs receive a
personal mastery portfolio which allows employees to have unlimited
access to information that helps them manage and develop their
individual performance on a daily, as well as on going basis. Training is
identified and designed from the employee's individual performance
plan. AT&T also requires that CAs receive additional training and
development each year. Throughout the course, simulated calls are
practiced on every call situation, these calls are done in a classroom
setting. AT&T also welcomes individuals from the deaf community to
be involved in CA training activities.

Training programs are developed and delivered in partnership with deaf
members of AT&T’s staff and members of the deaf, hard of hearing and
speech disabled community.
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Qutline of Training Curriculum for CAs

Orientation: Introduction to AT&T and Relay Services

Cross Cultural Training: Introduction of our Relay Users and ASL
training

Technical Training: Introduction to SNAP

Ergonomics: Introduction to how Communication Assistants can
prevent injuries on the job.

Customer Service Training: Enhance knowledge of our Customer
Service focus, understand the mandates of the ADA, knowledge of
the attributes of a high quality call.

CA Assessment Skills: Once the CA has completed the Initial
Training, he/she will take written and hands-on diagnostic tests to
analyze areas of development and skill levels. The CAs will have an
opportunity to handle live calls with the trainers sitting next to them
for coaching purposes. After completing the diagnostics, it will be
decided whether the CA would be qualified to handle live calls
without the trainers’ presence.

On Going Training: When the CAs receive their individual
performance development plan, their training needs are identified
and then tools are created for them. Examples of on-going training
and tools are:

Methods and Procedures Job Aids

Training Tips on Attributes of a Quality Call
Typing Tutorials

Ergonomics

Diversity Training

Alliance Classes

Customer Service Training

ASL and Deaf Culture Subsequent Training
Upgrades in Technology

Continual emphasis on confidentiality

A performance management process is in place to provide
continuous coaching and diagnostic exercises. This reinforces the
skills developed by the CAs and checks that the CAs apply the
skills/knowledge correctly. The training team and management
team members are available on a daily basis for coaching purposes.
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Following is a more detailed outline:

CA TRAINING

Objectives

What is Relay Service

Our Statement of Direction

Communications Assistant Code of Ethics

Pledge of Confidentiality

AT&T’s “Our Common Bond”

A Personal Responsibility (AT&T Code of Conduct)
Equal Employment Opportunity Policy Statement
AT&T/ACS Organizational Structure

Relay Center Policies and Procedures

Forms and Sign-Up Sheets

Introduction to Relay Devices

Open Dialogue

Evaluation Form

Module 1: Who are your customers?

Who are the relay users and identify the diverse users.

A. Defining terms (Deaf, Hard of Hearing, Late Deafened, Speech

Disabled)
Richness of Diversity in Communication Needs

AT&T
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Module 2: Window into Deaf Culture
An in-depth discussion of what Deaf culture is all about.

A,

OPmo oW

Hearing Loss

Assistive Devices & Closed Captioning
Sign Language

Traditions

Humor

History

People with Speech Disabilities

Module 3: Communication Considerations
Identify various modes of communication in the Deaf, and Hard of
Hearing, Late Deafened Community

A.
. ASL Grammar/Syntax Activity

How Language is Learned

B
C. Age of Onset of Hearing Loss
D.
E

Types of Sign Language
Translation of ASL

1. Grammar
2. ASL translation exercise

Module 4: Making Phone Calls Easy for Everyone

Recognize the importance communication plays in our everyday life and
how we are dedicated to making phone calls easily and equally
accessible for everyone,

A.
B.
C.
D. Videotape: Customer Expectations of a Quality Call

Importance of Communication and Accessibility
Expectations of Relay Calls
Relay Practice Calis/Role Play Activity

Module 5: Customer Expectations and the CAs Responsibilities
Identify key customer expectations such as: non-intrusion, efficiency,
smooth call set up, confidentiality, communication of special
circumstances, relevant background noises, emotional tone and spirit,
and Code of Ethics in depth :

A. TTY Customer Expectations

B.

Voice Customer Expectations

AT&T
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Module 6: Text Telephone Devices
Description of how a TTY works.

A. Various brands of TTYs
How does it work?

How to identify a TTY Call
How to make a TTY Call

Problem Solving Transmission Difficulties

MY oW

Module 7: TTY Etiquette
Explanation of TTY Etiquette.

A. Etiquette
1. 5,10, or 20 Rings
2. OnHold
3. Slow Typing
4, Emotions on TTY
5. OO0PS!

6. How many SKs
B. Etiquette Differences Among Voice and TTY calls

C. Abbreviations

Module 8: ASL Gloss
Description of what is American Sign Language and its grammatical
rules and syntax.

A. ASL Gloss Activity
. ASL Resources

B
C. TTY Practice and Role Play
D. More ASL translation exercises

AT&T
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Module 9: Attributes of a Quality Call
Identify TTY etiquette and protocol. Distinguish key elements of a
quality call that will satisfy both relay parties.

A. Quality as perceived by customers

B. Attributes of a quality call:
1. Macro CA ID number and gender
2. Make sure a hearing person has used relay before
3. Explains relay service clearly
4. Acknowledges the call in less than 5 seconds
5. Informs TTY caller of status within 10 seconds (ringing,
busy)
6. Informs TTY caller of hearing person’s gender
7. Provides descriptive, relevant background noise
8. Keep customer informed of progress of call
9. Speaks clearly
10. Speaks at an understandable speed
11. Makes a smooth transition of the relief procedure
12. Keep both customers informed of relief procedure
13. Completes the relief procedure in 25 seconds or less
14. Executes the relief procedure in the correct place
15. Relays accurately
16. Conveys emotional tones
17. Is attentive to what is being voiced
18. Offers to make another call

Module 10: The Relay Process
How to handle various types of calls efficiently such as: computerized
machines, switch FPSC operations, neutral facilitation skills.

A. Keep callers apprised of their status while on hold
B. Follow company procedural guidelines

C. Handle calls that involve computerized systems, answering
machines, switch FPSC operators

D. Handle calls that involve call refusals
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Module 11: The Path Forward
Evaluation, insights, and application of what was learned and identify
areas of growth for ongoing CA development.

A. Bvaluvation and Post Test
B. Sense of commitment to Code of Ethics

Unit 1 Keyboard, Log On and Log Off, Windows
Learning Objectives: After Completing Unit 1, you will be able to
accurately and efficiently:

o log on and off of SNAP

¢ name and locate the SNAP windows
e explain representations by icons

o access all SNAP windows

e practice utilizing windows

Unit 2 SNAP Billing Window
Learning objectives: After completing Unit 2, you will be able to
accurately and efficiently complete a billing record including fields and

menu options.

Unit 3 Basic Relay, Voice Carryover (VCO), Hearing Carryover

(HCO)
Learning Objectives: After completing Unit 3, you will be able to

accurately and efficiently:
s complete a basic relay call
e complete a voice carryover call
e complete a hearing carryover call

e transfer the customer

Simulated call practices will be performed.
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Unit 4 Call Situations
After completing Unit 4, you will be able to

Learning Objectives:
accurately and efficiently handle:

e sequence calls
* emergency calls
o calling card and bill to third number calls
s answering machines
s international calls
s dialing touch tones
s placing a call using carrier of choice
s directory assistance
e Telebraille calls
* service recovery
s troubleshooting

Unit 5 Infrequent Call Situations and Guidelines
Learning Objective: After completing Unit 5, you will be able to
identify and process infrequent call situations and you will become

familiar with AT&T and ADA guidelines such as:

s verbatim
» user billed andio text calls

¢ relay terminology

¢ branding
e SLAM calls
* calls that terminate to another Relay Center

¢ one minute hold
» conference calls/Easy Reach 700 numbers

e request for time

» cefiular phones

e language line requests

» AT&T Relay Customer Service information line

¢ PC settings
+ USA Direct Calls

October 2, 1996 Technical Proposal
Section B

AT&T
Florida

Page 29




i

>
=1
2

e obscene or harassing calls
e 1800 CALL ATT, 1 800 COLLECT, 1 800 OPERATOR
e AT&T Long Distance Relay

Unit 6 Text-to-Speech (TTS)
Learning Objective:  After completing Unit 5, you will be able to
accurately and efficiently handle a text-to-speech call by:

e activating and deactivating TTS

e providing an explanation of the TTS feature

Ergonomics (In A.M.)

I. Introduction

A. The VDT Environment

B. The Science of Ergonomics

II. Office Lighting

A. Worker Concerns
1. Headache
2. Eye Strain
3. Other Health Concerns

B. Screen Glare (Reflected, Veiling, Direct)

C. Tips for Increasing Eye Comfort
Reposition

Tilt and Swivel VDT

Adjust Monitor Height

Control Window Light

Adjust VDT Screen

Minimize Your Own Reflection
Adjust Task Lighting

Try a Glare Screen

Take Vision Breaks

e S S
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II1. VDT Radiation Emissions

A. Employee Concerns
B. Radiation and Electromagnetic Spectrum

1. Center for Disease Control (CDC) & National Institute for
Occupational Safety and Health (NIOSH) Investigations

2. VDT Safety

IV. Office Noise and Acoustics
A. Office Noise
1. Comfortable Noise Level
2. Speech Privacy
B. Acoustic Design and Materials
C. Tips for Controlling Office Noise

V. Repetitive Motion Injuries
A. Categories of RMIs
1. Tendon Injuries
Neck and Back Injuries
Nerve Compression

Bones and Joints

hoE W

Thoracic Qutlet Syndrome
B. Prevention

Worker Awareness

Making the Workstation Fit
Ideal Body Position

Chair Adjustment
Ergonomic Aids

Good Work Practices
On-the-Job Exercises

A
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VI. Review and Conclusion

Customer Service (In P.M.)

Objectives

Customer Service Focus

The Americans with Disabilities Act

Common Elements of Communications

Relay Service Performance Standards

The Attributes of a Quality Call

Important Ways of Communicating with the Customer
Standard Relay Phrases

How to Handle Challenging Calls

Completing a Customer Contact Form

RermommUowe

Service Recovery

ON-GOING TRAINING CURRICULUM

AT&T requires that CAs receive additional hours of training and
development each year. Various elements of the curriculum can
include:

e providing service fo meet customer expectations
o technical efficiency

® ergonomics

o methods and procedures

e upgrades

e continual emphasis on confidentiality

Throughout the training curriculum, simulated calls are practiced after
every call situation. These calls are conducted in the classroom
environment. The on-going training curriculum is centered around
presentation of new information and then the opportunity for the CA 1o

AT&T October 2, 1996 Technical Proposal
Florida Page 32 Section B



= ATeT

practice new skills or knowledge. Training is concluded with an
assessment of the CAs new knowledge or skill. Follow-up training is
provided depending on results of assessment.

Continuous coaching reinforces the CAs skills and verifies that the CAs
apply the skills/knowledge correctly. Training team members are
available on a daily basis for coaching purposes.
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10. Staff Training

All relay center staff, including management, shail receive training in ASL, deaf
culture, needs of hearing, speech and dual sensory impaired users, and ethics
and confidentiality. Each proposal should include an outline of a staff training
plan indicating training topics and time frames as well as explaining how
individuals or organizations (such as deaf service centers, state agencies,
universities, etc.}) representing the hearing impaired community would be used
to assist with the training.

AT&T understands and will comply.

All TRS employees, trainers, supervisors and managers attend
Orientation, Cross Cultural Training on the needs of deaf, hard of
hearing, speech disabled and dual sensory users, diversity workshops,
counseling, support and referral skills workshop, basic and intermediate
ASL courses and technical training. These courses, workshops and
seminars are at the core of the AT&T TRS Staff Training Plan.

Training programs are developed and delivered in parinership with deaf
members of AT&T’s staff and deaf, hard of hearing and speech disabled
community.

AT&T provides its staff with opportunities to attend workshops with
state agencies and universities. AT&T has also partnered with state
agencies in the development and execution of training.

Once the staff employees have completed the core courses, training and
development plans are established for each individual. These plans are
tailored to the areas of development, strengths and career plans of each
individual.

The following are some of the seminars, courses and ftraining vehicles
used in AT&T staff training plans:

e Computer Literacy

- PC and Word Processing Courses
e Customer Service Training

- Handling Difficult Customers

- Resolving Complaints

- Problem Solving

- Understanding your Customers
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Personal Development

- Organizational Skills

- Time Management

- Financial Planning

- Retirement Planning
Management Training

- Supervisory Skills

- Listening Workshop

- Interpersonal Communications

- Communication Skills
Workplace Effectiveness Skills
Tuition Assistance Plan

- Program pays tuition for management employees to further

their education at colleges, universities and training schools

Labor Relations
Methods and Procedures Refreshers

- One on One

- Hands On

- Lecture
Foreing and Scheduling
Attendance Administration
Training Delivery and Development
Advance ASL Seminars & Certification

The core of AT&T staff training curriculum is provided on the job. The
management training outlined, plus courses in labor relations, customer
service and additional ASL training are planned for the next six to nine
months on the relay assignment. Subsequent training is planned based
on the developmental needs of the staff member.
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11. Counseling of CAs and Staff

Bidders are required to outline a counseling and support program that will help
CAs and staff deal with the emotional aspects of relaving calls. Those providing
this staff support shall have training in dealing with the emotional aspects of
handling relay calls. However, in counseling sessions, the CA shall not give to
the suppor! person the names of callers involved. The counseling support
system shall follow the confidentiality provisions of this RFP.

AT&T Response AT&T understands and will comply.
In each TRS center, there is a support system in place for the
Communications Assistants to deal with the emotional aspects of
relaying calls. Communications Assistants have access to both
professional internal and external counseling and support services. CAs
do not give any support person or counselor the names of callers or any
other confidential information. They adhere to AT&T’s Pledge of
Confidentiality.
Internal Support
e Management trained in counseling, support and referral skills
Resource managers & supervisors are accessible 7 days a week 24
hours a day
e Accessibility to private huddle rooms designed specifically for
private counseling sessions
e External referrals to professional support services.
Extensive training of managers on people with disabilities
External Counseling and Support Services
e Support from internal Employee Assistance Program, (EAP) or
external counseling program
e Additional counseling is also available to employees from Employee
Assistance Program (EAP) for substance abuse, domestic situations,
and any potential distressing situation that may have an impact on
the performance of the communication assistant
Relay Service Counseling Process
e All Communication Assistants are informed by resource managers
in training of the importance of abiding by the Code of
Confidentiality & Ethics.
AT&T October 2, 1996 Technical Proposal
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s Emphasis is placed that if a situation of relaying an emotional call
should interfere with the CAs ability to effectively deliver a quality
relay call, the CA should request support from the on-call
supervisor.

s Another CA or a second supervisor who may be better able to
handle the stress will take over the call.

The CA is then referred to the resource manager

The resource manager will analyze the situation to determine if
he/she can provide the support or refer the CA or employee to
professional counseling.

The following are specific actions taken to aid the employee.

1.

Resource manager will talk through the situation, listen and
provide the private place and time for the CA to work
through the situation.

The resource manager will then determine if a referral to a
medical program is required.

If the services of a professional counselor are deemed
necessary, a trained professional will meet with the CA
immediately and talk through the issue privately.

All sessions and subsequent counseling activities are
determined based on the specific case.

All counseling activities and discussions are confidential,
neither the center nor the staff are informed.

Employee Assistance Program counselors will then assess
the ability of the CA to provide service. A recommendation
is made to either return the CA to work, to provide the
employee an additional leave of absence or recommend
another solution.

The employee will return to the center with or without
counseling when he/she is assessed to be able to perform
the work.
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12. Procedures for Relaying Communications

AT&T Response

AT&T Response

AT&T Response

The system shall be designed to cornvey the full content of the communication.
Unless requested otherwise by a user, the CA shall relay all calls according to
the following procedures.

AT&T would be happy to share our complete Methods and Procedures
Manual with the proposal evaluators if the contents could be kept
confidential. Contact Maripat Brennan, National Account Manager, at
908-231-6196 to review the manual.

al The method to be used in the system is for the CA to be identified
by a number (not name) followed by "M" if male and "F" if female.
The provider shall establish a method which will allow
identification of the CA in the event a complaint is filed or a user
wants to praise the work of the CA.

AT&T understands and will comply.

AT&T CAs are identified by four numerics, followed by an "M" (male)
or "F " (female), for example, CA #1234F (for TTY calls). Internally,
AT&T utilizes an easily accessed database to facilitate identification of
a CA in the event that a complaint is filed or a user wants to commend
the service provided by the CA.

b) The system shall keep the user informed on the status of the call,
such as dialing, ringing, busy, disconnected or on hold throughout
the call session. The system shall provide feedback to callers on
call status within 10 seconds after a caller has provided the
number to call and continue to provide feedback until the call is

answered.
AT&T understands and will comply.

The CA simply presses function keys programmed with the various
status messages keeping the user well informed on the progress of their
call set up.
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¢} All users shall have the option of telling the CA what aspects of the
call that he/she will handle. For example, the TDD user may voice
the call (voice carrvover), rather than have the CA do it or the
caller may ask that relay be explained as soon as someone answers
the call.

AT&T Response AT&T understands and will comply.

The user has complete control over the call.

dl When the call is first answered and ar all times during the
conversation, the system shall type to the TDD user or verbalize to
the non-TDD user verbatim what is said or typed unless the relay
user specifically requests summarization. If the CA summarizes
the conversation, the CA shall inform both parties that the call is
being summarized.

AT&T Response AT&T understands and will comply.

We will only summarize the conversation at the request of the relay
user.

e) When the CA is asked to explain relay to a user, the CA shall
express the term "explaining relay" to the other user on the call to
let them know what is happening rather than transmitting all of the
explanation. The CA shall not inform the telephone user that the
TDD user is hearing or speech disabled unless the TDD user asks
the CA to do so.

AT&T Response AT&T understands and will comply.

We would never inform the telephone user that the TTY user is hearing
or speech disabled unless the TTY user requests it.
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AT&T Response

AT&T Response

AT&T Response

AT&T Response

AT&T Response

D When speaking for the TDD user, the CA shall adopt a
conversational fone of voice appropriate to the type of call being
made and conveying the intent and mood of the message. The CA
shall also indicate identifiable emotions by typing those in
parentheses, (e.g., he's laughing, he's crying). Any identifiable
background noises shall be relaved to the TDD user in
parentheses. The CA shall identify to the TDD user, if identifiable,
the gender of voice users when they first come on the line. All of
the above should be done automatically unless the user asks that it
not be done.

AT&T understands and will comply.

We will deliver the call as requested. If the user does not ever want
background noises relayed, the user can choose that option as part of
their Relay Choice™ Profile.

g CAs shall indicate 1o the user, if known, if another person comes
on the line.

AT&T understands and will comply.
k) All comments directed to either party by the CA or to the CA by
either party shall be relayed. These comments shall be typed in
parentheses. However, comments between the CA and a relay user

at the beginning of a call which deal with billing information need
not be relaved to the other user.

AT&T understands and will comply.
i) CAs shall verify speliing of unfamiliar proper nouns, numbers,
addresses, information about drug prescriptions and other

unfamiliar words that are spoken and are to be relayed.

AT&T understands and will comply.

B The CA will stay on the line until both parties have terminated the
call

AT&T understands and will comply.
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AT&T Response

AT&T Response

k} CAs shall not counsel, advise or interject-personal opinions or
additional information into any relay call. This also means the
CAs shall not make any value judgments on the profanity or
obscenity or legality of any messages. Furthermore, the CAs shall
not hold personal conversations with anyone calling the system.

AT&T understands and will comply.

AT&T CAs have been trained not to counsel, advise, or interject
personal opinions or additional information into any relay call as
indicated in FCC Guidelines as well as in AT&T's Code of Ethics.
Furthermore, CAs shall not hold any personal conversations with anyone
calling the Florida Relay Service even when prompted by customers
except to extend a polite and concise response of "Thank You" if a relay
user comments on a job well done.

I} CAs will leave messages on answering machines or other voice
processing systems using the following steps:

xiii.  The CA will relay any message received from the called
party's machine/system.

xiv. If the caller transmits a message, the CA shall attempt
to leave the message and advise the caller if the
machine/system timed out before completing the
message. At the caller's request, the CA shall make as
many repeat calls as necessary at no cost to complete
the message

AT&T understands and will comply.

CAs will leave messages on answering machines or other voice
processing systems if the standard phone or TTY user reaches one while
making a call and the answering machine or voice processing systems
allows the caller to leave a message.

e The CA will inform the caller that an answering machine has been
reached and will transmit to the caller the full content of the
outgoing message, unless otherwise directed by the caller.

e The CA will not ask the caller if he/she wishes to leave a message
but will instead be guided by the caller's direction since asking
would require the CA to violate the Code of Ethics by adding
information to the message being relayed.
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AT&T Response

e The CA will translate the caller's complete message to the machine
either by voice or by TTY.

e The CA will confirm to the cailer that the message has been left.

¢ The cailer will only be charged for one call regardless of the number
of re-dials required to capture the full outgoing message and/or
leave a message.

m) CAs will retrieve messages from voice processing systems and
relay a TDD message to a voice user or a voice message to a TDD
user. The provider shall have procedures for obtaining any
necessary system access codes from the user and keeping that
information confidential. Upon request by a user, the CA shall
listen to messages on the user's own answering machine (e.g., at
his home while the user is at home) and shall relay back contents
of such messages to the user.

AT&T understands and will comply.

AT&T CAs have been trained in procedures for refrieving messages
from voice processing systems and then relaying the text message to the
non-TTY user or voice message to the TTY user where the caller
remains on the line. CA procedures inciude:

e Notifying the caller that a voice processing system has been reached
and relaying the complete outgoing message or information.

s Securing the system access codes from the caller to complete call
processing.
Transmitting any additional prompts, messages, or information.
Completing the call as requested by the caller.
The caller will be charged for only one call (last call) regardless of
the number of attempts in retrieving the messages in their entirety.

In addition, AT&T will provide a special service called Single Line
Answering Machine (SLAM) which allows customers who have only
one telephone line to call the Relay Center and request to have their
messages retrieved and delivered from their answering machines without
the need to remain on the line. The caller will only be billed one call
regardless of the number of attempts for the entirety of the messages.
Key procedures for the SLAM service are outlined below:

1. Customer at home calls Florida Relay and requests messages to be
retrieved from home answering machine.
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2. CA gets call details and asks caller to hang up and allow answering
machine to pick up on call back.

3. CA calls and retrieves messages.

4. CA calls customers back and delivers a summary of messages.

n)  Users shall not be required to give their names or the name of the
party they are calling, unless needed for billing.

AT&T Response AT&T understands and will comply.
o} For each incoming call, the CA shall without delay make as many
outgoing calls as requested by the caller.
AT&T Response AT&T understands and will comply.
We do not limit the number of calls or the length of calls.
p) If a user requests that a CA of a specific gender be used, the
system shall comply whenever possible.
AT&T Response AT&T understands and will comply whenever possible.
q) If a user requests that the same CA be used during the entire
conversation, the system shall comply whenever possible.
AT&T Response AT&T understands and will comply whenever possible.
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13. Languages Served

AT&T Response

At all times, the provider shall make available CAs with the capability to
provide relay service to users who use either English, Spanish or ASL
(American Sign Language) on their relay call. Translation from one language
to another is not required,

AT&T understands and will comply.

AT&T provides Relay Service to customers who use either Spanish,
English or American Sign Language (ASL) on their calls.

CAs are trained and routinely provide ASL translating on relay calls.
Training is introduced in the Initial and Cross Cultural Program. ASL
skills are further developed during coaching, developmental and
Advance ASL courses.

In addition, multilingual operators are available through AT&T
Language Line™. AT&T Language Line Services give access to
professional interpreters in over 260 languages and dialects instantly,
including Spanish, French, German, Polish, Japanese, as well as Thai,
Korean, Swedish and Chinese at an additional cost. Relay users may use
the AT&T Language Line to assist them in any foreign language needs
they have. The caller must understand English.
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14. Shift Advisor/Consultant

AT&T Response

On each shift the provider shall employ in the relay center at least one person
who is highly knowledgeable of ASL in order to serve as an advisor/consultant
to assist CAs in wunderstanding the intent of messages and properly
communicating the full content of communication.

AT&T understands and will comply.

AT&T will provide at the Florida Relay Center persons who are highly
knowledgeable of ASL. These employees will serve to advise, coach
and consult CAs on the intent of the relay customer's message and how
to effectively communicate the full content of ASL communications.
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15, Confidentiality of Cails

As required by 5.427.704(1}(c), F.S.. all calls shail be totally confidential; no
written or electronic script shall be kept beyond the duration of the call. CAs
and supervisory personnel shall not reveal information about the content of any
call and, except for the minimum necessary for billing, complaint processing,
statistical reporting or training purposes as further described in this RFP, shall
not reveal any information about a call. CAs and supervisory personnel shall
be required to sign a pledge of confidentiality promising not to disclose the
identity of any callers (except for the reasons discussed in this section) or any
information learned during the course of relaying calls, either during the period
of employment as a CA or after termination of employment.

a) When raining new CAs by the method of sharing past experience,
trainers shall not reveal any of the following information:

i names of the parties to the call
ii. originating or terminating points of specific calls
iii. specifics of the information conveyed

b) CAs shall not discuss, even among themselves or their supervisors,
any names or specifics of any relay call, except as necessary in
instances of resolving complaints, bill processing, emergencies or
Jor training purposes. CAs may discuss a general situation with
which they need assistance in order to clarify how to process a
particular type of relay call. CAs should be trained to ask
guestions about procedures without revealing names or specific
information that will identify the caller.

¢/ Warching or listening to actual calls by anyone other than the CA
is prohibited except for training or monitoring purposes or other
purposes specifically authorized by the Commission. FPSC staff
shall be permitted to observe live calls for monitoring purposes but
shall also comply with the confidentiality provisions above.

di A copy of the Confidentiality Policy shall be provided to a user
upon request and at no cost.

AT&T Response AT&T understands and will comply with items a - d.
AT&T understands that Florida customers expect the same level of
confidentiality and convenience as standard telephone users.
Confidentiality is crucial to the success of relay service and must be
strictly adhered to. Florida relay users must have the confidence in their
service and know that their privacy is protected.

AT&T Qctober 2, 1996 Technical Proposal
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To ensure customer privacy, we do not maintain written or
electronic scripts of any conversation. CA and TTY typing appears
on the screen only during the conversation and is automatically
cleared when the conversation is terminated. The TRS system
records retains the minimum information necessary for billing
purposes only. The billing information is sent downstream and is no
longer accessible by the CA.

CA and supervisory personnel do not reveal any information about
any call, including the fact that the call occurred. Only in the
instances of resolving complaints or when a CA is having difficulty
with a call, can the call be discussed. However it must be done
without revealing the names, gender, ages, or numbers of either

party.

CAs are required to adhere to the rules of confidentiality during the
training process. Trainers are trained to present scenarios and
procedures without revealing names or specifics about the callers.
Ali CAs are then required to sign a Pledge of Confidentiality
promising not to disclose the identity of any caller, fellow CA, or
any information learned during the course of relay calls. Following
is a copy of the Pledge of Confidentiality. This applies during the
period of employment as a CA and after termination of employment.
A copy of the Confidentiality Policy shall be provided to a user upon
request and at no cost.

All CA and supervisory personnel must adhere to the AT&T Code
of Ethics and will keep all communicated information strictly
confidential. Following is a copy of the Code of Ethics.

All employees must adhere to additional company policies,
practices, and instructions, as well as legal and common sense
standards that govern workplace conduct. Following is a copy of
Our Common Bond.

AT&T
Fiorida
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CODE OF ETHICS
AND
COMMUNICATIONS ASSISTANT’S
PLEDGE OF CONFIDENTIALITY

AT&T

October 2, 1996
Florida
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Communications Assistants will keep all call information
strictly confidential. The only exception to this is if a call has
to be transferred to another CA or the Support Desk.

Communications Assistants must never give out customer’s
telephone numbers.

Communications Assistants must never give out information
about themselves except their gender and CA number.

Communications Assistants will convey the content and spirit
of the speaker.

Communications Assistants will not counsel, advise, or express
personal opinions. The CA may be asked to describe the tone
of voice of the Voice Party.

Communications Assistants, as employees of AT&T, will
strive to maintain high professional standards in compliance
with the Code of Ethics.

AT&T
Florida
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I, the undersigned Communications Assistant for the AT&T Telecommunications
Relay Service, do hereby recognize the serious and confidential nature of this position
and therefore promise in all good faith and conscience to abide by the following
guidelines:

L.

Name (sign)

Name (print)

Under no circumstances will I disclose to any individual the identity of
any caller or information I may leamn about the caller while relaying
his/her messages.

Under no circumstances will I act upon any information I may learn
while relaying.

Under no circumstances will I disclose to anyone the names, schedules,
or personal information of any fellow Communications Assistant or
supervisor working here at the AT&T Telecommunications Relay
Service.

I will share upon request any information about the caller with persons
who have a supervisory function over my work.

In the event of my resignation or termination of my employment, I will
continue to hold in strictest confidence all information related to the
work I have performed as a Communications Assistant.

AT&T
Florida
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Over the years, privacy of communications has been basic to AT&T's business, not only because
it is required by law, but because the public has placed its trust in the integrity of AT&T's people
and service. All AT&T customers have the right to expect and demand that their conversations
are kept private.

With the ever increasing volume of data transmission over the network, this trust has taken on a
special significance at AT&T. Today it is the responsibility of every AT&T employee to protect
not only the privacy of conversations on the network, but also the flow of information in data
form, that in the wrong hands could have serious economic or legal consequences for the parties
involved.

Our basic rules for privacy have not changed. Violating any one of them could tarnish a
reputation AT&T has worked hard to maintain over many years. The basic rules are:

s Don't tamper with or intrude upon any transmission, whether by voice, non-
voice, or data.

e Don't listen to or repeat anyone else's conversation or communication, or permit
them to be monitored or recorded except as required in the proper management
of the business.

e Don't allow an unauthorized person to have access to any communication
transmitted over AT&T facilities. This includes divulging information about
who was speaking or what was spoken about, except as authorized by the
customer or required in the proper management of the business.

e Don't install or permit instailation of any device that will enable someone to
listen to, observe, or realize that a communication has occurred, except as
authorized by an official service or installation order in accordance with
Company practices.

¢ Don't use information from any communication, or even the fact that a
communication has occurred, for your personal benefit or for the benefit of
others.

* Don't disclose information about customer billing arrangements, or the location
of equipment, circuits, trunks, and cables to any unauthorized person.

Contact the AT&T Corporate Security Organization if you believe that the privacy of any
communication has been compromised, or if you receive a subpoena, court order, or any
other type of request for information from anyone (including law enforcement and other
government agencies) concerning any AT&T service.

AT&T October 2, 1996 Technical Proposal
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We commit to these values to guide our decisions and behavior

RESPECT FOR INDIVIDUALS - We will treat each other with respect and dignity, valuing
individual and cultural differences. We will communicate frequently and with candor,
listening to each other regardless of level or position. Recognizing that exceptional
quality begins with people, we will give individuals the authority to use their capabilities
to the fullest to satisfy their customers. Our environment will support personal growth
and continuous learning for all AT&T people.

DEDICATION TO HELPING CUSTOMERS - We will truly care for each customer. We

will build enduring relationships by understanding and anticipating our customers’ needs
and by serving them better each time than the time before. AT&T customers can count
on us to consistently deliver superior products and services that help them achieve their
personal or business goals.

HIGHEST STANDARDS OF INTEGRITY - We will be honest and ethical in afl our

business dealings, starting with how we treat each other. We will keep our promises and
admit our mistakes. Our personal conduct will ensure that AT&T’s name is always
worthy of trust.

INNOVATION - We will believe innovation is the engine that will keep us vital and growing.
Our culture will embrace creativity, seek different perspectives and risk pursuing new
opportunities. We will create and rapidly convert technology into products and services,
constantly searching for new ways to make technology more useful to customers.

TEAMWORK - We will encourage and reward both individual and team achievements. We
will freely join with colleagues across organizational boundaries to advance the interest of
customers and shareowners. Our team spirit will extend to being responsible and caring
partners in the communities where we live and work.

By living these values, AT&T will achieve a standard of excellence worldwide that will
reward our shareowners, our custorners, and all AT&T people.

Signed
Name Date Manager
AT&T October 2, 1996 Technical Proposal
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16. Voice and Hearing Carryover

Provider shall provide both voice and hearing carryover upon request of the
user. A TDD user may request voice carryover (VCO) which will allow him/her
to speak directly to the telephone user and receive the message typed back on
the TDD. Also, a TDD user may request hearing carryover (HCO) which will
enable the TDD user to directly hear what the telephone user is saying and type
back his/her message which will be spoken by the operator.

The provider shall provide 2-line VCO which will allow a relay user with two
telephone lines and a conferencing feature to use one of his lines for a TDD call
to the relay center and his second line for a voice call directly to the called
party using the relay center line.

The provider shall make provision for two persons who are hearing disabled to
speak for themselves by means of voice carryover to voice carryover (VCO to
VCO) and for two persons who are speech disabled to hear for themselves by
means of hearing carryover to hearing carryover (HCO to HCO).

AT&T understands and will comply.

AT&T was the first to recognize customers’ need for expanded voice
carryover service, and in 1994 responded by introducing Voice to
Voice™ Relay. Voice to Voice provides VCO users more choices, e.g.,
two hearing disabled relay customers may use relay service without
typing. If AT&T is selected as the Florida Relay provider, AT&T will
provide Voice to Voice Relay. Voice to Voice users will have the
ability to connect in acoustic and direct connect TTY modes.

In addition, AT&T will provide Voice to Voice users the ability to
access the Florida Relay using voice communications without the TTY
transmission that is normally required to set up a relay call. In order to
do so, users will need to presubscribe to our Relay Choice™ customer
profile database. This will enable those users the option of turning the
service on and off at will.

Also, AT&T will provide relay service for 2-line VCO calls. This
occurs when a VCO user facilitates two lines from their home/office and
the CA will type the hearing person’s responses only. No CA
interaction besides this functionality is necessary.

The following matrix lists AT&T’s currently offered Voice and Hearing
Carryover features. See Section B.38 for other services offered to
Florida.

AT&T
Florida
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AT&T TRS SERVICE FEATURES

Part of the Relay Choice™ Profile, SNAP will automatically

Carryover Preference
activate VCO or HCO for both outbound and inbound calls
through relay.

Hearing Carryover (HCO) HCO enables TTY users who can hear to directly hear the voice

person's message. The CA then voices the TTY user's typed
response back to the voice caller.

Hearing Carryover with Privacy

This feature allows for more call privacy, because the CA does not
hear the voice part of the conversation.

Hearing to Hearing Relay (HTH)

HTH expands the HCO capability by allowing two speech
impaired individuals to hear the CA read the typed conversations.

Two-line Voice Carryover

A customer with conference calling capability on his or her phone
line can utilize the Two-line VCO feature by using one line for
voicing and the other for receiving Baudot or ASCII transmission.
Since the Two-line VCO user is directly connected to the hearing
party, the Two-line VCO user can talk directly to the hearing party
without waiting for "GAs," and without alternately picking up and
putting down the handset. This feature allows for a more natural,
interactive relay call.

Voice Carryover (VCO)

VCO enables TTY users who can speak to voice their message
directly to the non-TTY user. The CA then types the non-TTY
user's response back to the TTY user.

Voice Carryover with Privacy

This feature adds privacy to a VCO call; the CA does not hear the
VCO user's part of the conversation.

Voice to Voice Relay (VT‘V)SM

This feature expands the VCO capability by allowing two hearing
impaired individuals to voice their parts of a call while the CA
types for both parties. VTV is ideal for two TTY users who can
speak but who may not know how to type or may be physically
unable to type.

Voice Carryover to Text (VTT)

VTT allows a relay call between a VCO user and TTY user. The
VCO user voices to the CA who proceeds to type the message to
the TTY user. The CA then types the TTY user's response to the
VCO user.

AT&T
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17. Obscenity Directed at the Operator

AT&T Response

CAs do not have to tolerate obscenity directed ar them. A proposal should
specifv how the provider will handle these situations.

AT&T understands and will comply.

AT&T CAs are not required to tolerate obscenity directed at them prior
to, during, or after a relay call. CAs have been trained to attempt to
direct the caller back to the processing of the relay call. If the
obscenities continue in a manner that obstructs the CA from relaying the
call in a quality manner, the CA will excuse the other party and will
refer the customer causing the obscenities to the supervisor. The
supervisor will take over the call and handle the situation appropriately.
The situation will be documented and kept on file for future reference.
In some cases, if we have a repeat offender, it will be reported to AT&T
Corporate Security and the Florida Public Service Commission will also
be notified of the situation.

AT&T
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18. Emergency Calis

AT&T Response

Although most of Florida is covered by 911 communication centers prepared to
handle TDD calls directly, the bidder shall develop and follow a policy for
handling and referring emergency calls. The policy may include procedures for
referring callers to emergency services and numbers other than 911,

AT&T understands and will comply.

AT&T provides CAs with immediate and direct access to a database that
contains emergency agency listings. Using the caller’s ANI, the CA can
quickly secure the emergency agency listing and complete the relay call
which allows for immediate emergency attention. Each emergency call
is given the CAs undivided attention. A supervisor works with the CA
in any emergency call situation. CAs will do whatever is necessary —
including passing the caller’s telephone number and other details to the
emergency agency — to ensure the rendering of emergency service.

ATET
Florida
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19. Blockage

AT&T Response

Provider is responsible for ensuring that 99% of calls reaching the relay center
per day are either answered or continue to receive a ringing signal.

Provider is aiso responsible for ensuring that 97% of monthly random inbound
test calls initiated by FPSC staff from various Florida locations are either
answered or continue to receive a ringing signal.

Calis that are blocked must receive a network blockage signal of 120 impulses
Pper minute.

AT&T understands and will comply.

AT&T Telecommunications Relay Services Grade-of-Service is the
same as that required for Toll & Assistance Operator or other critical
Attendant Services. Officially, this equates to a 99% success rate during
the eleventh busiest hour annually (365 days x 24 hours). However,
actual call handling capacity is realistically much better. The service
access is engineered with an additional fifteen percent to provide above
contracted grade-of-service.  This accommodates facility ordering
intervals and facilitates growth and/or unexpected service demands.
Also, a review of utilization data {(available upon request) indicates that
TRS centers may run between 60 to 75 percent of capacity to expedite
any service recovery situation.

If trouble does occur in the AT&T network, a signal set to 120 cycles
per minute will be provided to all callers.

AT&T
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Provider is responsible for answering 90% of all calls per day within 10
seconds of reaching the relay switch. Elapsed time is calculated from the time
inbound calls reach the relay switch. In calculating the percentage of calls
meeting the answer time standard, the numerator shail be the total number of
calls per day that are answered (with a CA ready to serve) in 10 seconds or less.
The denominator shall be the total number of calls per day reaching the relay
switch except that the total shall not include calls abandoned within 10 seconds
after reaching the relay switch. However, calls abandoned after 10 seconds
shall be included in the denominator. (Exception: If the Provider is unable to
differentiate between calls abandoned within 10 seconds and those abandoned
after 10 seconds of reaching the relay switch, then all abandoned calls shall be
included in the denominator.)

Provider is also responsible for answering 90% of random inbound FPSC staff
test calls per month within 20 seconds after the last digit is dialed Test calls
may be initiated from various Florida locations by Commission Staff’

AT&T understands and will comply.

AT&T answers 100% of Baudot and ASCIL calls immediately with
system ready to accept call details. Ninety percent of all callers (Baudot,
ASCII and voice) are connected to a CA ready to serve within 10
seconds. In fact, the average connect time is about 3 seconds.

AT&T can identify calls abandoned after 10 seconds and will include
them in the denominator of the answer time calculation.

AT&T’s Accessibility Management Staff (AMS) is rich with experience
matching call demand with human resources. They monitor and record
call volume trends that vary by time of day, day of week, holiday, time-
change, season, school year and other calendar events. They are able to
build models using this historic data which equip them to predict future
calling trends with great accuracy.

By successfully modeling calling trends, AMS is able to match
resources to meet calling demand and deliver superior answer time
results consistently.

During the last 6 months, AMS has allowed AT&T to deliver answer
time results for its customers with remarkable consistency.

AT&T
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As you can see, while AT&T commits to delivering relay service such that
90% of all calls are answered in 10 seconds, calls consistently average
about a 3 second answer time.

AT&T
Florida

October 2, 1996 Technical Proposal
Page 59 Section B




<|I|I=Iﬂm»

21. Equipment Compatibility

AT&T Response

It is necessary for the system to be capable of receiving and transmitting in both
Baudot and ASCII codes as well as voice. It is also required that relay systems
be capable of automatically identifying incoming TDD signals as either Baudot
or ASCII. All equipment shall be compatible with the basic protocol of TDDs
distributed in Florida through the Administrator (Ultratec Model Nos. 100, 200,
400 and 4425 and Ameriphone Dialogue VCO).

AT&T understands and will comply.

AT&T’s platform facilities use only Ultratec modems. In establishing a
platform, AT&T reviewed and tested the modem vendors that were the
main providers in the industrial and residential marketplace. In all our
test protocols, Ultratec continued to be the best source of quality
modems. AT&T’s platform will connect to Ultratec models 100, 200,
400, 4425 and the Ameriphone Dialogue VCO phone with no difficulty
or extend connect timeframes.

AT&T
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22. Transmission Levels

AT&T Response

Transmission levels must be maintained within industry standards for crosstalk
and distortion for relay calls. Bidder must provide along with its proposal a
copy of transmission level standards adopted by the Industry Carrier
Compatibility Forum or equivalent acceptable industry standards. Provider
must provide updates to those standards as amended during the term of the
contract and must megt the then current standards for 95% of calls per month as
measured from an end user's perspective.

Transmission shall be at adeguate volume levels and be free of excessive
distortion. The total levels of noise and crosstalk shall be such as not to impair
communications.

AT&T understands and will comply.

The PBX system transmission characteristics AT&T will comply with is
the American National Standards Institute/Electronic Industries
Association (ANSI/EIA) PBX standard TIA/EIA - 464B. At any point
in time, revisions are made to this standard, AT&T will amend all copies
to signify the change and implement theses changes while maintaining
95% of calls per month.

Also, AT&T’s network and PBX are completely digital and will not
incur distortions, noise, or crosstalk in any relay conversation,

Please see the technical proposal binder marked ORIGINAL for the
transmission standard.

ATET
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23. Measuring Equipment Accuracy

Every meter, recording and ticketing device used to capture call details for
billing subscribers or the FPSC/Administrator as well as for providing traffic
information shall be tested prior to its installation and shall be accurate 97
percent of the time to within a I second grace period. All equipment shall be
maintained in a good state of repair consistent with safety and adequate service

performance.

AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Proposal
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24. Emergency Operations and Uninterruptible Power

AT&T Response

In addition to a minimum of thirty (30) minutes battery capacity sufficient to
operate each relay center processing Florida relay traffic at busy season busy
hour load, each relay center shall have installed emergency power generating
equipment capable of maintaining the relay center's operations for extended
periods of time. The uninterruptible power system shail support the switch
system and its peripherals, switch room environmental (air conditioning, fire
suppression system, emergency lights and system alarms), operator
consoles/terminals, operator work site emergency lights, and Call Detail Record
recording. Provisions shall be made to meet emergencies resulting from failure
of power service, sudden and prolonged increases in traffic, storms, lightning,
etc. Employees shall be instructed as to the procedures to be followed in the
event of emergency in order to prevent or mitigate interruption or impairment of
relay service.

The bidder shall describe its plan for dealing with all tvpes of natural and
man-made problems (e.g., hurricanes, lightning strikes, fires, etc.) which either
isolate the relay center and prevent calls from reaching the center or cause the
center to be unable to operate. In addifion, the plan should detail the steps
which will be taken to deal with the problem and restore relay service.

The provider shall inform the contract manager of any major interruptions to
the operation of the relay center extending beyond five minutes duration. The
contract manager shall also be informed when it becomes known to the relay
center that any portion of the state is isolated for more than five minutes from
the relay center. The provider shall also provide a report dfter restoration of
service.

AT&T understands and will comply.
Uninterrnptible Power Supply (UPS)

All of AT&T’s current relay centers, as well as our planned center in
Maitland, are equipped with generators. In the event of a power failure
in a center, there is sufficient backup power to support the switch, its
peripherals and adjuncts until the generator reaches full power in
approximately 30 seconds. The generator and UPS support the switch
room environmentals (e.g., air conditioning, fire suppression systems,
emergency lights, and alarm systems) and the CA work site emergency
lights, consoles/terminals and call detail recording. Our system will
generate sufficient public power to operate until power is restored.

AT&T’s relay system architecture incorporates multiple levels of
automated power backup. The first tier in the architecture, including our
PBXs, is engineered with individoal internal power battery

ATET
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packs which provide automatic and instantaneous power backup in the
event of any normal public power failure. This design prevents even
momentary loss of power which might otherwise interrupt customer
service.

A second tier of automated power is a top quality Best™ uninterruptibie
power supply system in every one of AT&T’s Relay Centers. Each UPS
is capable of providing power for an extended period of time, until the
third tier of automated power backup takes over. This power backup
unit ensures that even in the rare occurrence of a possible failure in any
component’s internal UPS, the system wide power is automatically and
continuously maintained.

Disaster Recovery Plan

AT&T implemented Next Available Assistant (NAA) to ensure virtually
uninterruptable customer service in the event of natural or man-made
disasters. With NAA, calls are instantly and automatically routed to
other AT&T centers with available CAs. (Following is a chart showing
AT&T’s vast network of centers.)

All of our relay centers are equipped with backup power and services to
ensure virtually uninterrupted relay service. The ultimate goal of the
Disaster/Service Recovery Plan is 100% up time and no service level
degradation.

The cause for service interruptions can be natural or man-made. The
affected element could be the center itself, cable between the center and
the local telephone company service office, or cable between AT&T
offices. In each of these instances, the AT&T TRS Network strives to
ensure that customers receive high quality relay service.

AT&T has several plans for ensuring uninterrupted service including:

1. AT&T’s Accessibility Management Staff monitors our service
around the clock

2. AT&T’s Next Available Assistant (NAA) automatically detects
failure and reroutes calls

3. Each center is equipped with a generator for power backup
4. The equipment has a duplicate common control

5. An inventory of spare parts are always on-site

AT&T
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6. SNAP technology supports automatic emergency transfer

7. AT&T's Service Recovery Plan provides relay center backup
8. Intercept messages

9. AT&T has the most reliable network in the industry

As part of AT&T’s disaster recovery procedure, contact will be made to
the contract manager of any major interruptions lasting longer then five
minutes within one hour of the occurrence. When AT&T becomes
aware that a portion of the state cannot reach the relay center, the
contract manager will also be informed within that same hour. Reports
of location outages will be provided to the contract manager after
restoration of the location outage.

AT&T
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25. Intercept Messages

AT&T Response

Intercept messages as appropriate shall be provided if a system failure occurs.
AT&T understands and will comply.

AT&T has provisioned numerous network messages in the event that
any of our relay centers develop difficulties in completing calls. These
messages are in Baudot, Voice, ASCII and Spanish format and cover
acts of nature, work stoppage, weather delays or technical difficulties.
These messages are initiated to inform customers of potential delays in
call completion.

Following are sample intercept messages:

1. Thank you for calling. We are currently experiencing technical
difficulties. Please try your call later.

2. Thank you for calling. Due to emergency conditions, we are unable
to answer your call at this time. Please try your call again later.

3. Thank you for calling, Due to extreme weather conditions we are
unable to answer your call at this time. Please try your call again
later.

AT&T
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26. Service Expansion

AT&T Response

Bidder shall show the capability of expanding services in response to increasing
demand. Bidder shall develop and illustrate in its proposal a detailed plan of
how this expansion will be accomplished The plan shall include, but not be
limited to, trunking capacity, CA work stations, personnel staffing and
equipment capacity. The plan shall also indicate how any time lag shall be
avoided to meet any increased call volume. The above plans shall allow the
provider to be able to maintain all standards listed in the RFP.

AT&T understands and will comply.

Our service management teams are charged with maintaining sufficient
space, furniture, equipment, network, hardware, software and qualified
personnel to provide the required levels of service. The service
managers review center traffic information on a daily basis and utilize
the data to update the current trend and growth projection. AT&T is not
only concerned with maintaining a high level of service, but is firmly
committed to expanding and improving upon its service. When AT&T
designs and builds a relay center, certain parameters are part of the basic
design. To illustrate this point, each relay center has approximately an
additional 20 percent of center capacity over and above the highest
forecasted call volumes for the next year.

With this as a starting point, AT&T will continue to review traffic
volumes on a daily basis, as well as forecast potential volumes month by
month. This daily review will include, but will not be limited to, the
amount of available CA positions, the current workforce headcount,
network capacity, modem availability and PBX usefulness. If any of
these items falls below a 10% cushion, AT&T will immediately take the
necessary steps to build the capacity limits into the 15 to 20 percent
arena. This plan may include:

Testing and hiring additional staff

Placing orders for additional network capacity
Installation of additional positions for call handling
Placing more modems in the platform

Building more capacity in the PBX carriers

It is expected that the buffer will be maintained in the Florida Relay
Center will not interfere with the service levels and operation of the
daily relay traffic.

The growth projections for Florida will be based on historical traffic
information, recent traffic trends and economic projections for the
United States, Florida and regions within the state.
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This on-going process allows TRS center management to anticipate
growth and to prepare for that growth. As expansion becomes necessary
for FRS, a time table will be established and procedures will be initiated
to procure the necessary equipment, network capacity and personnel.
Regular updates will be given to the state as the implementation process
begins. The ultimate goal of this process is to ensure that the required
levels of service are always maintained.
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27. New Technology

AT&T Response

The users should be allowed fo benefit from advancing technology. Bidder
should describe the methodology and process it will use to keep abreast of
technological changes in the provision of relay service, to inform the FPSC and
Administrator that new enhancements are available and at what price, and to
provide the FPSC the opportunity to purchase such enhancements or upgrades
to the service.

AT&T understands and will comply.

AT&T generally works on an annual development cycle with a
minimum of one major release per year. We refer to this process as the
Product and Feature Realization Process, which begins with a
conception of a new idea and ends when it is integrated into the relay
system for customer use. Throughout this process we will work closely
with the FPSC, the Advisory Board and users of the relay system to
ensure the needs of consumers are balanced with the fiscal needs of the
FPSC.

With ten relay service patents to its credit, AT&T has a proven track
record of pioneering many of the relay industry’s premier features, e.g.,
Next Available Assistant (NAA), Upfront Automation (customer
initiated dialing) and the SNAP system.

We credit our success as the leader of innovative technologies to the
highly collaborative team process we enjoy among our engineers,
product managers, marketing managers and account managers. This
team works collectively with feedback received from our State
Administrators, Advisory Boards, consumer surveys, Relay Customer
Service and community forums to make their ideas into reality.

While we can design custom applications for our states (at prices agreed
to in advance), we typically design our features in a universal manner so
that all of our state customers can benefit from them. When states agree
to “universally” designed applications that become a part of AT&T’s
Basic Service Offering, e.g., NAA and the Relay Choice®™ Profile, there
is no additional cost passed to the state. In fact, many of our features
have resulted in more efficient calls, therefore bringing cost savings to
our states.
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28. Consumer Input and Participation in Advisory Committee and FPSC Proceedings

AT&T Response

The telephone users shall have input on the quality of the delivery of service.
Bidders shall develop a plan to include the Commission and its Advisory
Committee in any evaluation of the system. A bidder shall not inciude travel or
per diem costs of the FPSC or its Advisory Committee in its bid price since those
costs will be funded by State. An outline of this plan shall be included with the
bidder's proposal. The plan should explain methods for consumer input and
how the recommendations from these evaluations will be incorporated into the
policies of the relay center. This does not preclude the provider from
conducting additional internal evaluations which use relay staff, The results of
any service quality evaluation shall be reported to the FPSC office quarterly.

Bidders are encouraged to include in the consumer input plan methods for
working with organizations serving hearing and speech impaired individuals
statewide to conduct periodic community forums. The community forums shall
be for the purpose of gaining user input on the guality of relay service and for
responding to user questions and problems on use of the relay service. The
community forums shall be planned and conducted in conjunction with
organizations serving people with hearing and speech impairments.

The provider shall participate in all meetings of the Advisory Committee and all
FPSC workshops and hearings relating to relay service unless excused by the
contract manager.

AT&T understands and will comply.

AT&T strongly believes in Florida users providing input on the quality
of our relay service.

Customer Satisfaction Tools

AT&T’s Consumer Input Plan includes the following measurement tools
for obtaining a balanced assessment of the quality of AT&T Relay
Service in meeting our Florida users’ needs:

e Mail Survey - A mail survey is conducted annually by an
independent research company (deKadt Marketing & Research,
Inc.). The objective is to measure users’ satisfaction with AT&T
Relay Service compared with that of users of competitors’ services.
The surveys are mailed to users throughout the country, and Florida
users will receive the surveys after implementation of the Florida
Relay Center.

AT&T
Florida

October 2, 1996 Technical Proposal
Page 70 : Section B



«Ililﬂm»

e (Call Handling Measurements - Hundreds of test calls are placed
through all AT&T relay centers, and the Sprint and MCI National
Relay Centers. This annual testing uses twenty different scripts. The
objective is to measure the strengths and weaknesses of the AT&T
Relay Service on key areas of call handling.

e Methods Verification - The AT&T Relay Operations organization
places a minimum 30 calls monthly to each of the 11 AT&T Relay
Centers. Five different methods are selected and verified each
month. The objective is to ensure that our Communications
Assistants are processing calls the way they should. The Florida
center will be added to this monthly program.

These three measurement tools will provide the needed assessment of
the quality of our Florida Relay Service. The data results, along with
direct feedback from the Advisory Committee and the Commission
monthly test call program allows for development of action plans which
focus on improving and clarifying methods and procedures, developing
new or remedial training to introduce or reinforce CA skill and
knowledge, and identifying potential new features and functions to
improve the nature of relay calls. These tools are primary vehicles for
understanding current performance and achieving continuous and
sustained improvement.

Community Forums

AT&T will conduct periodic community forums throughout the State of
Florida with organizations serving the hearing and speech disabled. We
conduct such forums in our current relay states and believe they are an
excellent way of receiving direct consumer input on the quality of
service and understanding the needs of the community. We also use
these forums to address consumers’ questions and introduce new relay
services and features. Forum feedback contributes to the development
of new relay features as well.

We would work with the FPSC, the Advisory Committee and the
organizations to determine the number of forums and a schedule that
would ensure extensive state coverage.
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Advisory Committee and FPSC Participation

AT&T’s Florida Account Manager, Russell Fleming, would be an active
participant in all Advisory Committee meetings and FPSC workshops
and hearings relating to relay service. If for any reason Russell is
unavailable, then Kelly Stephens, AT&T Account Support Manager or
Maripat Brennan, National Account Manager would support Florida’s
activities. See the following pages for background on Russell Fleming,
Kelly Stephens, Maripat Brennan and Sue Decker, the TRS Product
Manager.
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Russell Fleming
AT&T Florida Account Manager

Russell Fleming joined AT&T Relay Services in 1991 as the Georgia Outreach/Resource
Manager. His role was to provide initial and on-going training to Communication
Assistant and staff and was responsible for additional duties, including marketing,
educating and promoting AT&T Relay Services to Georgia consumers. As the Outreach
Manager, Russell developed programs with a variety of agencies serving the deaf, hard
of hearing, deaf-blind, speech disabled and other disabled communities.

In 1994, Russell added outreach responsibilities for the state of Alabama. Similar to his
activities for the state of Georgia, Russell partnered with agencies to ensure that
consumers in Alabama realized the benefits of AT&T Relay Services. Russell became
Account Manager for Alabama and Georgia in 1995. His new responsibilities include
assuring contract compliance with the Public Service Commission as well as oversight of
the outreach partnerships in both states. He has also led many projects for the AT&T
Relay Services Account team. Russell’s experience with these two medium size states
prepare him well for his next assignment as the Florida Account Manager.

Russell is an alumnus of Athens State College in northern Alabama. He is a member of
Alabama Association of the Deaf, Georgia Association of the Deaf, former Secretary of
Georgia Association of the Deaf, member of National Self Help for the Hard of Hearing
and the Personnel Chairperson for the Georgia Council for the Hearing Impaired. He is
currently pursuing a Masters Degree in Adult Education.
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Kelly J. Stephens
AT&T Account Support Manager

Kelly Stephens joined AT&T Relay Services as the New Jersey Outreach/Resource
Manager in 1991. Her primary role was to generate and promote awareness about TRS
on a statewide basis through presentations and marketing to targeted segments. She also
interfaced with many key advocates and organizations to solicit consumer input to
ensure that the quality of relay services was maintained.

Kelly became a Resource Manager for the relay center in the District of Columbia in
June 1993. She provided support for approximately 140 Communications Assistants and
managed various functions, such as training design and delivery, job performance, policy
enforcement and customer relations.

In October 1995, Kelly moved to AT&T’s Accessible Communications Service business
unit as Account Support Manager. Her responsibilities included supporting and directing
the Account Mangers in contract compliance, project management, implementation of
state plans, and ensuring that state customer needs are met.

Kelly is an alumna of the National Technical Institute for the Deaf (NTID) and continues
to be involved in NTID alumni activities. She is currently on the committee for the
NTID Leadership Campaign. Kelly is also active in community advocacy such as the
New Jersey Association for the Deaf and Deaf Awareness Week, Inc. She is the AT&T
representative on the TDI 1997 national convention committee.
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Maripat Brennan
AT&T National Account Manager

After twelve years in sales and marketing positions in New Jersey Bell Telephone,
Maripat Brennan joined AT&T in 1982. As Product Manager for System 75 PBX, she
determined customer requirements for new product releases. During the mid-80s, she
worked extensively in branch office operations, including the Business Automation
Platform effort that implemented consistent office automation equipment and software in
atl business sales offices. In 1988, Maripat moved to Government Affairs where she
directed activities associated with AT&T’s relationship with Southwestern Beli Corp.,
Alltel and Contel telephone companies.

Maripat began supporting AT&T’s relay services in November, 1991, working state
regulatory and legislative activities concerning TRS. In 1994, she became the TRS
National Account Manager (NAM), responsible for ensuring contract compliance in all
AT&T relay states. She continues as NAM but her responsibilities have expanded to
include national sales and outreach/education. Located in New Jersey, Maripat manages
a team of nine deaf and hard-of-hearing Account Managers who are the primary points
of contract for all state related relay activities. Equally important to assuring continued
excellent state relationships is the role Maripat plays in the development of these
managers in support of their progression within the AT&T corporate structure.

During the past two years, Maripat has traveled extensively, attending several state
association conventions as well as the 1996 Self Help for Hard of Hearing and National
Association for the Deaf national conventions. She has participated in the National
Association of State Relay Administration (NASRA) national annual meetings and
regularly attends the semi-annual meetings of the Interstate TRS Advisory Council.

AT&T
Florida

October 2, 1996 Technical Proposal
Page 75 Section B




i

>
=i
2

Sue Decker
AT&T TRS Product Manager

Sue Decker joined AT&T Relay Services in 1993 as the Marketing and National
Outreach Manager. Her primary role was to manage the outreach managers and help
them generate and promote awareness of TRS on a statewide and national basis. Since
joining AT&T, Sue has had experience in a variety of AT&T units, including Consumer
Products Marketing. She has also been Product Manager of AT&T’s line of Accessible
Telephone Products (i.e., amplified handsets and TTYSs).

In 1996, Sue became the AT&T TRS Product Manager. Her responsibilities include
developing new features and maintaining the existing relay product features.

Sue was a charter member of AT&T’s National Special Needs Center as a Service
Representative. In that role, she helped deaf and other disabled AT&T customers
throughout the country understand the changes brought on by AT&T corporate
restructuring. In the Summer of 1994, Sue was selected for a special assignment in
Bulgaria to project manage AT&T’s sponsorship of the World Games for the Deaf. In
Bulgaria, she helped to rebuild Bulgaria’s telephone system. Her efforts brought operator
and relay services to American athletes and expatriates.
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29. Complaint Resolution

AT&T Response

The provider shall establish procedures regarding complaints, inquiries and
comments regarding system services and personnel. The provider shall ensure
that any caller to the relay center having a complaint will be able to reach a
supervisor or administrator while still on line during a relay call Al
complaints received by supervisors or in writing shall be documented, including
their resolution, and kept on file and available to the Commission upon request.
In addition, the relay center shall have a toll-free Customer Services telephone
number available and accessible to the public statewide for the purpose of
reporting service or other deficiencies. Records of such reports and copies of
written reports regarding service or other deficiencies shall be maintained for
the life of the contract and for twelve (12) months after conclusion of the
contract period This record shall include the name and/or address of the
complainant, the date and time received, the CA identification number, the
nature of the complaint, the result of any investigation, the disposition of the
complaint and the date of such disposition. Each signed letter of complaint
shall be acknowledged in writing or by contact by a representative of the
provider. The necessary replies to ingquiries propounded by the Commission's
staff concerning service or other complaints received by the Commission shall
be furnished in writing within fifteen (15) days from the date of the Commission
inquiry.

AT&T understands and will comply.

AT&T recognizes customer feedback as a true measure of the success of
our service. Therefore, AT&T has established procedures that allow
users of the Florida TRS to express their comments, inquiries,
complaints and commendations about the relay service and personnel.
The information will be documented, along with resolution, kept on file
and reported to the Florida Public Service Commission (FPSC) upon
request. Resolution of complaints will include procedures that allow for
appeal to the FPSC. All complaint information will be kept confidential.
These procedures will be explained in appropriate FRS outreach and
information materials.

If a customer comments unfavorably about the service and the CA
believes that customer satisfaction can be achieved immediately, the CA
will attempt to do so. Additionally, if the CA has difficulty handling the
call and believes that an extended discussion is needed, or that the
matter requires management involvement, the CA will offer to
immediately connect the call to a manager/supervisor or administrator
while on line.
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Briefly described below are the procedures on complaint resolution:

On-line Transfer - The procedure includes immediate, on-line transfer to
a manager/supervisor or administrator trained in complaint, comment,
and inquiry handling. Managers and supervisory personnel abide by the
same Code of Confidentiality as Communication Agssistants.

When the manager/supervisor receives the on-line transfer or critical
comment from the customer, the manager proceeds as follows:

1. Prepares a customer contact memorandum

2. Considers the complaint from the customer’s point of view

3. Resolves the criticism as satisfactorily as possible

4. Does not hesitate to escalate the complaint to the next higher
management level if needed

5. Documents the investigation and resolution

6. Follows up with the customer to ensure satisfaction with resolution

Nationwide 800 Customer Number - AT&T operates a separate, nation-
wide, toll-free published 800 number accessible to both TTY and voice
users. This service is available 24 hours a day and allows users to call
with questions, comments, commendations, and complaints regarding
the relay service.

Acknowledgment - Each signed letter of complaint will be
acknowledged in writing or by contact by a representative of AT&T.
AT&T will respond in writing and within 15 days to the Commission on
any complaint or inquiry received.

Records of customer contacts and copies of written letters regarding
service or other concerns will be maintained for the life of the contract
and for twelve months following the expiration date of the contract.
This record will include the name and/or address of the complainant, the
date and time received, the CA identification number, the nature of the
complaint, the result of any investigation, the disposition of the
complaint, and the date of such disposition.

All complaints received by supervisors or in writing will be
documented, including their resolution, and kept on file and will be
available to the FPSC upon request.
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30. Charges for Incoming Calls

The Provider shall make no charge to the users for making calls (incoming) to
the relay service.

AT&T Response AT&T understands and will comply.

Calls to the Florida Relay Service (FRS) will be handled at no cost to the
person making the call. Customers will access the Florida Relay Service
via a toll free 800 number. No portion of the expense of calls to the
Florida Relay Service will be charged to the caller.
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31. Billing Arrangements

AT&T Response

Provider shall bill for charges for collect calls, person-to-persan calls, calls to
or from hotel rooms and pay telephones, and calls charged to a third party.
Provider shall also arrange for billing to any industry standard local exchange
company or alternative local exchange company calling card.  For calls billed
by or on behalf of the provider, the bidder shall include a complete description
of how users will be billed for all calls. This description shall include the
bidder's procedures for obtaining billing information from the local exchange
and alternative local exchange companies, whether the billing will be performed
directly by the provider itself or contracted, specific credit cards or telephone
calling cards to which calls can be billed, and a sample bill format. The bidder
shall also explain how it will respond to customer inquiries about erronecus
bills and how credits will be issued or refunds made.

AT&T understands and will comply.

AT&T has the capability and technology to provide billing for direct
distance dialed and alternate billed calls to include the handling of
AT&T calling cards, collect calls, person-to-person, calls to or from
hotel/motel rooms, pay telephones, major credit cards and calls charged
to a third party.

ATE&T currently processes calls to proprietary calling cards which can
be validated via an 800 number platform and/or the TRS Carrier of
Choice platform. To our knowledge, all proprietary calling cards meet
the criteria for one of these two scenarios. However, if a LEC
provisions a calling card with non-standard access or validation
methodology, a unique solution must be established. AT&T is
committed to working with any LEC to establish a method of billing to
its proprietary calling cards.

Call Processing

Users of the Florida Relay Service will be billed in the following
manner.

The customer will access the Florida Relay Service toll free via the
published numbers.

AT&T's patented SNAP platform automatically captures all call
information pertaining to the billing of relay calls, and creates a Virtual
Call billing record as illustrated in the following figure. AT&T will
create for each relay assisted call an Exchange Message Interface (EMI)
record as described in Bellcore Publication SRISD 000320. See Billing
Record, in this section, for additional detail.
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The AT&T rated Message Telecommunications Services "Virtual” TRS
record and the Local Exchange Carrier's local recorded Message
Telecommunications Services "Virtual” TRS record will be transmitted to
the appropriate billing contractors via existing electronic transmission
procedures, see the following illustration.

AT&T Telecommunications Relay Service
Virtual Call (Customer Billing Record) Processing *
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Virtual Call Rilling Record
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The receiving billing contractor will be responsible for establishing the
necessary internal procedures for billing the calls and collecting the
associated revenue. The user will be charged for a point-to-point call
per his/her carrier's tariffed rates, charges, and applicable discounts.

Local and intraLATA TRS messages will be printed on the customer's
LEC portion of the bill.

AT&T interLATA and international messages will be printed on the
AT&T portion of the LEC bill.

The charges will appear on the end user's bill as a direct-dialed, point-to-
point call.

AT&T messages can be billed to the AT&T Universal Card, American
Express Card, Diner's Club Card and Master Card.

Billing Record

AT&T will create for each AT&T and Local Exchange Company (LEC)
Message Telecommunications Services (MTS) relay assisted call an
Exchange Message Interface (EMI) record as described in Bellcore
Publication SRISD 000320. The record will contain, at a minimum, the
following information:

a) Telephone number or calling card to be billed
(NPA-NXX-LINE).

b) Originating Telephone Number (NPA-NXX-LINE).
¢) Terminating Telephone Number (NPA-NXX-LINE).
d} Date

e) Start Time

f) End Time (the time when either the called party or the
calling party hangs up).

g) Length of call to the nearest full second (the amount of time
in between start time and end time).

h} The phrase "VIA Relay" will be populated in the "TO" place
on the billing record.
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The following is a sample bill format.

]

Sampie Bill Format e

XYZ TELEPHONE COMPANY

XXX-555-1212-123 May L, 19% Page X

T ITEM LS

NO. DATE TIME PIACE AREANUMBER  *  MIN  AMT

1  APRI 101 5AM TOVIARELAY NI 605XXX-X00K E 5 XXX

& APR | 223PM TO ATLANTA NI A04-X00C-ANXX E 5 XX

3 APR 3 947PM TO VIA RELAY MT 406-XXX-XXXX N ] XXX

4. APR9 1034PM TO ORLANDO FL 305-XXX-XXXX E 5 XXX
CALLING CARD

1. APR1 1015AM  TO VIA RELAY NI 201-20C-XNXX

FR ANYTOWN DC202-XNX-XXXX DC 12 XXX
KEY *-RATE APPLIED:
D -DAY E -EVENING
N -NIGHTWKEND DC -DAY CALL CARD

EC -EVENING CALL CARD

FR WASHINGTON D 202-XXX-XXXX EC 8 XX

APR 12 444AM TO BROOKLYN NY  718-XXX-X2X

AT&T TOTAL ITEMIZED CALL CHARGES KNXXX

Responses to customer inquiries about erroneous bills will be handled as

follows:

Local call charges - the customer will be referred to his/her
Local Exchange Company's business office. Calls can be

made via relay or directly through a LEC TTY number, if
available.

AT&T call charges - the customer will be referred to the
AT&T Long Distance Service Center. Calls can be made via
relay or directly through the AT&T TTY number.

Credits will be issued by the customer's Local Exchange Company or the
AT&T Long Distance Service Center.
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32. End User Billing for Intrastate Calls

Intrastate toll calls placed through the relay system and billed by or on behalf of
the provider shall be billed to the voice or TDD caller ar 50% of the provider's
rate for non-relay calls. An additional 10% discount (60% total discount) shall
apply ta calls to or from the dual-sensory impaired; the provider shall develop a
system for identifying such users and applying the discount to their calls.

Timing for timed intrastate call billing shall begin when the relay operator
advises both parties to proceed and shall not include any initial time by the
operator to explain how relay service works.

The bidder shall explain how its discount toll plan subscribers would be billed
Jor relayed calls billed by or on behalf of the provider. For example, if a bidder
offers a discount for over 5 hours of usage per month, the bidder should explain
how a subscriber to that service would be billed for any relay calls made during
the month.

The provider shall not charge the end user more for non-message toll relay
calling than would be charged for the same call if billed by the end user’s local
exchange or alternative local exchange company. The provider can accomplish
this by obtaining necessary billing information about the end user’s local
company in order to ensure that it does not bill in excess of those rates (e.g.,
extended area service calls, extended calling service calls, erc)

In the alternative, the provider can coflect necessary billing information and
turn that billing information over to the end user's local company so that the end
user's local company can bill for relay calls under the local company's rates. If
this alternative approach is taken, the provider shall submit the billing
information to the local company in an industry standard format and the
provider shaill incur whatever costs are required to correctly format the billing
information so that the local company can bill the calls.

Of the two approaches described above, the bidder should indicate how it will
initially bill calls and the provider shall advise the contract manager whenever
it changes billing methodologies.

AT&T Response AT&T understands and will comply.
Discount Toll Plan Subscribers
Intrastate calls placed through the Florida relay service will receive a
50% discount of standard toll charges for hard of hearing customers and
a 60% discount for dual impaired customers.
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LEC Calls

Historically, most TRS calls are recorded as LEC relay billing records.
AT&T's SNAP system automatically records the basic information
needed to bill customers. LEC billing records created in SNAP are sent,
unrated, to the appropriate LEC via existing, industry standard,
electronic transmissions feeds. This allows customers to be billed by the
same company which would bill the customer's "non-relay” call. The
customer’s LEC can include calls in the customer's basic service charge,
apply discounts, calling plans, etc. based on its own tariff, without an
exchange of customer specific billing data. The LEC also bills and
collects the revenue from the customer as its own, including calls billed
to non-proprietary LEC calling cards.

AT&T Calls

When AT&T is the chosen carrier, AT&T's SNAP system automatically
records the basic information needed to bili customers. AT&T records
created in SNAP are sent to the same AT&T billing system which would
bill a similar "non-relay” cail. AT&T messages will be rated by AT&T
using the appropriate FCC tariffed rates for interstate and international
TRS calls and using the AT&T Florida tariff for intrastate relay calls.
Relay calls are included in AT&T discounts, optional calling plans and
promotions.

Carrier of Choice Calls

Alternate IXC calls are processed via TRS carrier of choice
functionality. AT&T will capture the customer's call detail and billing
information and then transmit the call information via trunks to the other
interchange carrier’s network. The chosen carrier will be responsible for
completing, recording and establishing the necessary internal procedures
for billing the calls and collecting the associated revenue. This
functionality allows the IXC carrier of choice to create, rate, apply
discounts, bill the call detail records and collect the revenue.

The benefit to the above billing arrangements, which are already in place
today, is that AT&T's billing method ensures that customers receive
exactly the same rate as hearing customers for all their LEC, IXC and
AT&T calls, less any applicable discounts. Also, relay usage can be
combined with any calling plan for any company.
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33. Relaying Interstate and International Calls

AT&T Response

The provider shall be required o relay interstate and international calls that
originate or terminate in Florida. The provider shall not include in its bill for
Florida relay service amy charges or time associated with interstate or
international calls.

If relayed interstate or international calls are to be billed by the provider to the
end user at a rate higher than the rate for a nonrelay call, the provider shall
quote the rate to the party to be bilied before beginning the call. The bidder
should indicate how its rate for interstate and international calls will compare
to the rate for nonrelay calls and whether any discounts will apply to interstate
and international relay calls.

AT&T understands and will comply.

As mentioned in Section 32 (on the previous pages), AT&T messages
will be rated by AT&T using the appropriate FCC tariffed rates for
interstate and international TRS calls. Relay calls are included in AT&T
discounts, optional calling plans and promotions.

Outbound international calls are processed in the same manner as
intrastate and interstate calls. See Section B.31, Call Processing, for
further details.

INBOUND INTERNATIONAL CALLS

Call Processing

From an international location, customers access the Florida Relay
Service via a normal Plain Old Telephone Service (POTS) number. This
call is billed by the telecommunications carrier providing service at the
international location. Upfront automation in SNAP populates the
forward number based on customer input for call completion purposes.
The CA reviews the customer's request and set up and then completes
the call. When the call is connected to the called party, the CA begins to
relay the conversation.
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Billing
Customers originating the call via the POTS line are billed by their local
(international) telecommunications carrier. Any method of billing
accepted by that (international) carrier can be used. The Florida Relay
Service incurs the expense for call completion from the center to the called
party. See the following illustration.
AT&T Telecommunications Relay Service
Inbound International Call Processing
Florida TRS
Call Billed by ;
—
Local (International)
Company
customer expense
CA completes the
Outhound Call
cenler CEpeise
Florida
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34. End User Selection of Carrier

AT&T Response

The provider shall allow a caller to select an interexchange company other
than the provider for billing purposes. In such case, the provider shall supply
the services of the relay center for the call but provide billing information to
the requested interexchange company so that the requested company can
correctly bill the relay call. The provider shall route the ourgoing call portion
of the relay call to the requested interexchange company and shall be
responsible for the cost of access through associated local exchange company
tandems and, where randem access is not provided, for connections to the
requested carrier through other forms of access. The provider must meet
current and subsequent requirements of the Industry Carriers Compatibility
Forum for handling end user requests for a carvier other than the provider.

AT&T understands and will comply.
Carrier of Choice Call Processing

Customers access the Florida Relay Service via a toll-free number.
Upfront automation in SNAP populates the forward number based on
customer input for both call completion and billing purposes. The CA
reviews the customer’s request and set up and then completes the call.
SNAP routes the call to a LEC access tandem, which forwards the call
directly to the chosen carrier's network. The chosen carrier's network
completes the call and creates a billing record. When the call is connected
to the called party, the end user billing timer starts and the CA begins to
relay the conversation. See the following illustration.

AT&T Telecommunications Relay Service
. Carrier of Choice Processing
Florida TRS

- | LEC Access Tandem I
Originating ANI, Chosen carmier and TRS l

indicator passed via Feature Group D signaling
1XC Network

[XC compleles, records and 1

bills the End User for the call

Calling Party Called Party
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Billing

Customers are billed by their chosen carrier based on the billing record
created in the chosen carrier's network.

AT&T will meet current and subsequent requirements of the Industry
Carriers Compatibility Forum.

AT&T
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35. Recipient of Toll Revenues

The relay provider shall be allowed to retain the toll revenues for all long
distance callt billed by or on behalf of the provider.

AT&T Response AT&T understands and will comply.

AT&T October 2, 1996 Technical Proposal
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36. Long Distance Call Billing

AT&T Response

Operator-handled calls shall be carefully supervised and disconnects made
prompily. A check of the timing clock shall be made at least once each twenty-
Sfour (24) hours to ensure that the clocks are synchronized and that the time is
correct. Clock deviations shall not be in excess of 12 seconds. Bidders shall
specify the record system for identifying and documenting long distance and toll
calls for billing purposes. The record shall contain, at a minimum, the following
information:

a) telephone wumber or credit card number to be billed
(NPA-prefix-line number)

b) originating and terminating telephone number (NPA-prefix-line
number)

¢) originating and terminating excharnge name
d) date
€} start time

f call duration to the full second (the time in between start time and
end time)

Long distance calls billed to subscribers shall be listed chronologically and
reflect the connect time of such calls based on the appropriate time zone.
Bidders shall also fully describe the billing system and billing process that will
be used, including identification of any subcontractors, specific duties of the
subcontractors, and how the billing record detail will be transmitted to the

billing agent (if any).
AT&T understands and will comply.

Details regarding the billing system used for handling long distance call
billing and the bill record is detailed in Section 31, Call Processing and
Bill Record. These sections identify the billing process that will be
used, the information included in the bill record and how the billing
record detail will be transmitted to the billing agent (LEC or alternate
IXC).
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AT&T's billing arrangements will support the capability of Florida
Relay Service customers to place the following calls:

e Calls originating and terminating within the State of Florida - local,
intraLATA and interLATA.

s Calls originating within the State of Florida and terminating at
points outside the state - interstate.

e Calls originating outside the State of Florida and terminating at
points within the state - interstate.

¢ Outbound international calls.

AT&T
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37. Special Needs

AT&T Response

The provider will not be required to provide Special Need services. However,
consideration will be given for additional evaluation points for proposals that
include Special Need services as a part of the basic relay service.

Special Needs is defined as limiting factors of a physical or literacy nature that
preclude a person who is hearing, speech or dual-sensory (both hearing and
visually impaired) disabled from using basic relay service. Special Needs
includes: (1) physical limitations, either temporary or permanent, which
preclude use of a TDD with or without adaptations for persons with manual
dexterity limitations fe.g., paralysis, severe arthritis, broken fingers) and (2)
markedly limited ability either to read or write English or Spanish which
precludes user from being able to use the relay service. (It should be
understood that relay service does not include transiation from one language to
another for the Special Needs population or for any other consumers.) Special
Needs does not include (1) unavailability of telephone service at the caller’s
home or business, (2) inability to communicate in either English or Spanish (i.e,
where caller can only communicate in a language other than English or
Spanish), or (3) handling complex calls (e.g., intervening in a call with a doctor
to explain a medical procedure.)

The bidder shall describe what steps will be taken to provide
telecommunications assistance to persons with hearing, speech and dual-
sensory impairments who have special needs. This description shall include the
types of services that would be provided, the prices to end users (if any) for
those services, how those services would operationally be provided, how parties
other than the provider would be involved in providing Special Needs services
and how the provider would assure that those parties would fulfill their portion
of the service obligation.

AT&T understands and will comply.

The Deaf Service Centers in Florida have extensive experience in
dealing with the Special Needs population in the state. As part of our
Outreach partnership plan, AT&T contracts with organizations that have
specific knowledge of how to deal with different segments of the relay
user community including deaf, hard-of-hearing, speech disabled and
deaf-blind populations. We would address the Special Needs population
through partnerships with specific Deaf Service Centers.

Their primary role would be to educate the Special Needs population on
the relay service features that would meet their particular requirements.
For example, a person with a hearing loss and severe arthritis but who
speaks would be informed about the various voice carryover features
that could meet their needs.
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Special Needs communities would include groups and individuals with
cerebral palsy, people recovering from strokes, speech disabled, etc.
Workshops, community forums and one-on-one trainings would be some
of the educational activities offered. Feedback from these activities
could drive the development of new features offered through Florida
Relay Service. For example, if it is determined that there is a sizable
group of individuals who have speech and motor disabilities, a speech to
speech program could be developed to allow calls between individuals
who have limited speech ability and cannot type, and traditional
telephone users.

To assure fulfillment of our partner’s obligations, AT&T and the partner
agree on the number of activities that the partner will perform as part of
the contract. The partners are required to provide monthly reports
indicating their activities in order to receive reimbursement from AT&T.
(AT&T does not charge a fee to the end users for any of these services.)
We follow up periodically to assess the quality of the partner’s
performance, to ensure they are living up to the agreement, and to get
feedback from the community and individuals who have received the
services.
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38. Unsolicited Features in Basic Relay Service

AT&T Response

The provider will not be required to provide unsolicited features in its basic
relay service. However, consideration will be given for additional evaluation
points for proposals that include unsolicited features. The cost to the stale for
these unsolicited features must be included within the basic relay service price
proposal.

Any additional features not described elsewhere in the RFP, and which the
bidder is including in its basic relay service and price proposal, which a bidder
would like to propose should be fully described indicating how the feature
would work, how it would improve the system, which users would benefit from
the feature and any other information which would allow the FPSC and PRC to
evaluate the feature.

AT&T understands and will comply.

The following matrix lists AT&T’s TRS and OSD features. Some of
these features have been previously described elsewhere in AT&T’s
Technical Proposal.

AT&T TRS SERVICE FEATURES

AT&T Language Line™

This service provides foreign language translation for over
260 languages and dialects including Spanish, French,
German, Polish, Japanese, as well as Thai, Korean,
Swedish, and Chinese at an additional cost to the user.
Relay users may use the AT&T Language Line to assist
them in any foreign language needs they have. The caller
must be English based.

AT&T Relay Customer Service (RCS) RCS is staffed by dedicated attendants to resolve customer

inquiries, commendations, and complaints regarding
Telecommunications Relay Service. Customers can reach
AT&T RCS via a nationally published 800 toll free
number, 1-800 682-8786 (TTY) or 1-800 632-8706

(Voice).
AT&T October 2, 1996 Technical Proposal
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Automatic Number Identification {ANI),
Integrated Services Digital Network
(ISDN) and Automated Route Selection
(ARS)

With ANI, the calling party’s number is delivered to the
relay center. ISDN adds an incremental level of
professionalism to our already automated inbound call
center, integrating voice, data, and other services over a
single pair of telephone wires. ARS routes outgoing calls
over the public switched network based on the preferred
route available at the time the call is placed.

Background Noise

CAs communicate to the TTY users not just spoken words
from the voice user, but also any appropriate sounds that
can be detected over the telephone, providing additional
information to the TTY users. When this feature is
selected as part of the Relay Choice®™ Profile, the TTY
user can elect not to be advised of background noises.

Billing Equivalency for Consumers

AT&T provides flexible billing options through a
customer’s local exchange company, AT&T, or other long
distance companies so that relay users have the same
billing options as non-relay users.

Calling Card Billing

AT&T accepts calling cards for billing intralata and
interlata calls.

Carrier of Choice

Carrier of Choice enables the user to choose any carrier in
any jurisdiction, provided that carrier meets the minimum
industry standard for TRS Carrier of Choice. Customers
may also choose to incorporate Carrier of Choice
preference in the Relay Choice™ Profile.

Carryover Preference

Part of the Relay Choice™ Profile, SNAP will
automatically activate VCO or HCO for both outbound
and inbound calis through relay.

Commercial Credit Card Billing

AT&T accepts commercial credit cards (e.g., Mastercard,
Diners Club, American Express, etc.) for billing domestic
relay and operator assisted calls. This option will only be
accepted on interstate and interlata calls within the United
States, Puerto Rico and the U.S. Virgin Islands.

Connection Mode (ASCIL, Baudot, Turbo
Code, Voice, other)

Part of the Relay Choice™ Profile, SNAP will
automatically connect the caller in the mode of preference
for both outbound and inbound calls through relay.

Customer Call Set-up

This feature, part of our SNAP system, allows the TTY
user to initiate dialing the number giving the caller more
control and greater call handling efficiency.

AT&T
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" Description

Customer Satisfaction Tools

AT&T uses an independent research firm to perform mail
surveys and test calls annually. Each month, we make
300+ “mystery shopping” test calls to our centers to verify
conipliance with five different methods and procedures.
Additional tools are mentioned in Section B.28.

Directory Assistance

Customers can call the relay number to request relay calls
to any intrastate or interstate directory assistance bureau.

Emergency Call Handling

AT&T provides CAs with immediate and direct access to
a database that contains most emergency agency listings.
Using the caller's ANI, the CA can quickly secure the
emergency agency listing and complete the relay call,
providing fast emergency attention.

FCC Certification Support

The FCC requires all state TRS programs to meet their
minimum requirements as outlined in §64.604. We
provide an information package to our states to assist them
in the application process.

Fully Integrated Computerized
Workstations

Our single integrated workstation combines the dialing,
billing and relaying aspects of the call, making maximum
use of macro function keys and smart messages, with a
focus on the importance of ergonomics to the
Communications Assistants’ well-being.

Hearing Carryover (HCO)

HCO enables TTY users who can hear to directly hear the
voice person's message. The CA then voices the TTY
user's typed response back to the voice caller.

Hearing Carryover with Privacy

This feature allows for more call privacy, because the CA
does not hear the voice part of the conversation.

Hearing to Hearing Relay (HTH)

HTH expands the HCO capability by allowing two speech
impaired individuals to hear the CA read the typed
conversations.

Higher Transmission Speeds

AT&T’s relay service will connect to and communicate in
all of the current industry standard protocols. Our
platform automatically sets the transmission speed to meet
the speed of the caller’s equipment.

Instantaneous Service Recovery

With Next Available Assistant traffic balancing and our
Disaster/Service Recovery Plan, AT&T can ensure
virtually uninterruptable customer service.
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Interactive and Non-Interactive
Beepers/Pagers

Interactive beepers/pagers provide the caller with
instructions and information about the service and allow
the caller to enter the requested information. These calls
can be relayed to the TTY user.

Relay calls that terminate to non-interactive beeper/pager
services are handled as a relay call. The CA will relay
exactly what is heard without adding any additional
information.

Interstate and Intrastate Toll Carrier of
Choice

AT&T has provided Carrier of Choice since July 26, 1993.
Part of the Relay Choice™ Profile, this new SNAP feature
identifies the chosen long distance and regional toll
carriers. It will automatically populate the billing record
with this carrier and dial the forward number using COC
routing.

Memory Dialing

Part of the Relay Choice™ Profile, this feature displays to
the CA up to twenty memory dial listings for label and
associated teiephone numbers. When customers request
one of these, the CA highlights the listing and SNAP
automatically populates the billing screen and dials the
number.

Next Available Assistant (NAA)

NAA, a feature of our Advanced 800 Network, is an
AT&T technological advancement that routes callers to
the next CA available in the AT&T relay system,
providing faster and more consistent answer performance
cost effectively. This feature will be used for service
recovery for Florida.

Originating Line Screening

This feature immediately provides the CA with specific
information about billing or calling restrictions pertinent
to the originating line. This may include, but is not limited
to, coin, hotel, prison, and hospital.

Regionally Restricted 800 Numbers

AT&T’s state-of-the-art technology enables CAs to easily
and automatically process a toll free number that has been
identified as being regionally or geographically restricted.
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Relay Choice™™ Profile

This feature will enable a relay user to presubscribe to
various features. The Relay Choice™ Profile is designed
to speed up the delivery of the call. With the software
enhancement scheduled to begin in October, 1996 and
complete in March, 1997, users can initially select options
such as interstate carrier of choice, intrastate toll carrier of
choice, connection mode, carryover preference (HCO,
VCO, other), spelling correction, background noise, and
memory dialing (Speed Dial List).

Reports

Comprehensive reports package provided; specific,
customized reports available.

Retrieval of Answering Machine
Messages

AT&T Relay Centers process and complete requests to
retrieve messages from answering machines when the
caller remains on the line and provides a forward number
for the CA to call.

Single Line Answering Machine (SLAM)

This feature involves retrieving messages, usually from
home answering machines, when the caller is at home.
The caller disconnects from the call, the CA retrieves the
messages, and then calls back with the messages.

Special Network Accessibility Platform
(SNAP)

AT&T’s leading edge relay platform has had eight
upgrades since originally deployed in 1993. This system,
developed and continuously upgraded to make AT&T’s
relay service as functionally equivalent to standard
telecommunications as possible, was the first to put actual
call setup (customer initiated dialing) in the hands of the
users of the service.

Spanish Relay

This service employs bilingual (Spanish/English) CAs
who have been assessed as qualified and proficient in
reading, writing, and spelling in Spanish. AT&T Bilingual
CAs are specifically trained on processing and relaying
calls in Spanish.

Spelling Correction

This feature, part of the Relay Choice®™ Profile, will
automatically correct common CA typographical errors
and will spell out non-TTY abbreviations that may be used
by the CA in voice to text translation.
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Touch Tone Carryover (TCO)

This feature enables TTY users to enter their account

number and personal identification number (PIN) directly
into an interactive system without divulging this sensitive
information to the CA.

TRS/OSD Integration AT&T began providing Operator Services for the Deaf

{OSD) in 1980, preceding the inception of relay service.
AT&T provides OSD for all 50 states and has contracts
with local exchange carriers to provide their TTY
customers with operator services equivalent to hearing
customers. OSD provides directory assistance services,
toll services, emergency interrupt, busy line verification,
and special billing arrangements such as third party,
collect, calling card, and person-to-person calls.

This integration with relay technology allows the same CA
to handle OSD and relay calls without the need to have the
customer hang-up and dial the relay number or transfer the
call to another office. Conversely, if the customer dials
the relay number and then needs operator services, the
same CA can handle the OSD call.

Two-line Voice Carrvover

A customer with conference calling capability on his or
her phone line can utilize the Two-line VCO feature by
using one line for voicing and the other for receiving
Baudot or ASCII transmission. Since the Two-line VCO
user is directly connected to the hearing party, the Two-
line VCO user can talk directly to the hearing party
without waiting for "GAs," and without alternately picking
up and putting down the handset. This feature allows for a
more natural, interactive relay call.

Typing Speed -- Minimum 55 wpm

Entry level typing speed for Communications Assistants is
55 words per minute. Hiring at this speed ensures our
employees will be typing even faster within a relatively
short period of time.

Unrestricted Length and Number of Calls

Callers can make any number of calls as well as calls of
any length.
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Upfront Automation

Upfront Automation allows a TTY customer to initiate
dialing the call. TTY users are empowered, giving them
more control and greater call handling efficiency. Our
SNAP system interacts directly with the caller by
preparing the dialing sequence and the billing information
from what the caller types to the system. The
Communications Assistant simply presses one key to
complete the call.

Voice Carryover (VCO)

VCO enables TTY users who can speak to voice their
message directly to the non-TTY user. The CA then types
the non-TTY user's response back to the TTY user.

Voice Carryover with Privacy

This feature adds privacy to a VCO call; the CA does not
hear the VCO user's part of the conversation.

Voice to Voice Relay vTV)™

This feature expands the VCO capability by allowing two
hearing impaired individuals to voice their parts of a call
while the CA types for both parties. VTV is ideal for two
TTY users who can speak but who may not know how to
type or may be physically unable to type.

Voice Carryover to Text (VTT)

VTT allows a relay call between a VCO user and TTY
user. The VCO user voices to the CA who proceeds to
type the message to the TTY user. The CA then types the
TTY user's response to the VCO user.

AT&T is pleased to offer the State of Florida and its relay customers, the
Relay Choice™ Profile. With the introduction of the Relay Choice
Profile in the first quarter of 1997, AT&T will propel its relay customers
to a new level of calling experience.

The Relay Choice Profile will be the most sophisticated database in the
industry. Customers can create a customized calling profile to further
facilitate and enhance calls they make and receive through relay.
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During the first phase, Relay Choice Profile features will include:

e automatic activation of interstate Catrier of Choice

e automatic activation of intrastate Carrier of Choice

e automatic activation of Connection Mode

e automatic activation of carryover preference (HCO, VCO,
Telebraille)

automatic activation of Spelling Correction (on/off)

e background noise (on/off)

e memory/speed dialing

The Relay Choice Profile is activated automatically for both inbound
and outbound calls. Customers may instruct the CA to manually
override any of the automated features.

In consideration of potential heavy demand for creating the profiles and
to minimize impacts to the relay service performance, AT&T has
established the following plans to collect its customers’ data.

To create a profile, text customers (TTY and PC) may dial toll free to an
interactive computer program. The interactive computer will step the
customer through a series of prompts, resulting in the creation of a
private individualized profile. Similarly, voice customers may dial toll
free and verbalize their profile information to a customer service
representative. Customers may update their profiles as often as they like
and at their convenience. All customers will be mailed a copy of the
profile form and will have the choice of responding via mail. All
information collected in the profile will be confidential and secured by
the personal identification number.

Additional features will be made available following the implementation
of Phase One. These features will be shared with the FPSC and the
Advisory Board immediately upon award of the bid to AT&T.
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AT&T Accessible Communications Long | ACLDSC handles inquiries concerning residential long
Distance Service Center (ACLDSC) distance service for TTY users. Customer billing inquiries

and questions concerning AT&T consumer services such
as discount plans can be answered at the center by dialing
toll-free:

1-800-833-3232 (TTY)
or
1-800-872-3883 (Voice)

AT&T Long Distance Relay

AT&T offers AT&T Long Distance Relay to customers
who choose AT&T as their provider for long distance calis
and international calls. Customers can reach AT&T Long
Distance Relay service by dialing toll free:

1-800-855-2880 (TTY) or 1-800-855-2881 (Voice)
or
1-800-855-2882 {ASCII) or 1-800-855-2883 (Telebraille}

Community Qutreach

AT&T believes it is critical to emphasize the value of the Florida Relay
Service to all people including individuals who are deaf, hard of
hearing, speech disabled, and deaf-blind as well as hearing people.
Everyone needs to be aware of the availability of FRS as well as service
feature enhancements. AT&T will be pleased to work with the FPSC to
ensure the outreach and advertising is consistent with program goals.

Our intent is to educate people who will benefit directly from the relay
service, and/or who can share the information with someone who can.
Through education, we hope to heighten awareness and sensitivity
among all people, hearing and otherwise.

reach Activities i e the foll

1) Partnering with and training community members and non-profit
organizations serving the needs of people who are deaf, deaf-blind,
hard of hearing or speech disabled on the delivery of Florida
outreach activities.
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2)

3)

4

5)
6)

7)

Developing an annual outreach Partner activity plan to meet the
needs of its key stakeholders. This includes:

¢ Deaf, Deaf-blind, Late Deafened Adults and Hard of Hearing
Individuals
¢ Speech Disabled Individuals

¢ Business and Hearing Individuals who are potential relay users

Managing and coordinating the implementation of outreach
activities such as:

Acting as a clearing house for outreach referrals and requests
Delivering presentations to targeted groups

Exhibiting at local, state, regional, and national events annually
Hosting annual community forums

Participating in advisory board meetings

Coordinating and managing public communications, media, and
advertising for outreach activities such as:

s Producing and distributing brochures (see attached sample state
relay service brochure)

o Developing and producing a variety of marketing give-away
items

s Writing articles and/or advertisements for various newsletters
and publications

¢ Providing an AT&T relay exhibit both for use throughout the
term of the contract

¢ Work with local exchange companies to include FRS
information in telephone directories.

s Produce PSAs for a television advertising campaign.

Managing requests for sponsorships of various events.

Continually keeping up-to-date on politics and trends in the relay
industry and modifying and improving outreach activities.

Developing relationships with key advocates and working to deepen
those relationships.

Today, AT&T has over 30 partnerships with non-profit
organizations across the country. We actively seek, through an RFP
type process, to establish partnerships with  local
agencies/organizations and/or with individuals for Outreach
services. AT&T draws upon the expertise in the local deaf
community as well as geographic knowledge to customize its
outreach programs to Dbest fit with Jocal consumers.
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Activities of the potential partners may include:

a)
b)

¢)
d)
¢)
B3
2
h)
i)
D)

k)

Community forums
Presentations to deaf groups

Presentations to hard of hearing groups
Presentations to speech disabled groups
Presentations to deaf-blind groups
Presentations to elderly groups
Presentations to civic clubs
Presentations to businesses
Presentations to hospitals and clinics

Exhibits at various conventions and activities within the
community

Provide consumer feedback to AT&T

Benefits

By partnering with community based organizations, the outreach
program brings the following benefits to Florida:

e Increased consumer awareness and knowledge of Florida TRS.

e Increased productivity and efficient use of Florida TRS by end
users.

e Stimulation of information exchange between the community and
outreach team.

e Stimulation of the local economy.

e Empowers the users.

Continuing our tradition of providing access to high technology for our
customers, AT&T Relay Service has launched a new site on the World
Wide Web, offering a range of information about its products and
services. Included on AT&T’s Home Page is information regarding our
TRS and OSD services. Users may connect directly by providing the
Universal Resource Located (URL) address of:

http://www.att.com/relay
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39. FPSC Optional Services Not Included in Basic Relay Service But Available to Provide at

Additional Cost

AT&T Response

The following services will not receive evaluation points for the purpose of
determining which bidder will be selected to provide relay service. However,
once a provider is selected, the FPSC will determine which of the following
services it may wish to add to the basic relay service and negotiate the
conditions under which these optional services may be offered. If a bidder
offers a service in this section and the FPSC chooses to purchase the service,
the provider must provide the service.

For each item, the bidder should include the price per billable minute {or other
basis) which it would charge for the purchase of the optional service over and
above the price for basic relay service. That price per billable minute {(or other
basis) should be listed separately in the price proposal. The proposal should
also indicate how each feature would work, how it would improve the system,
which users would benefit from the feature, any direct charges that would be
billed to the user, and any other information that would allow the FPSC to

evaluate the feature.

AT&T understands and will comply. See Sections 39.a.-d. for further
details.
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39.a Custom Calling Services

AT&T Response

The provider will not be required to provide custom calling type services unless
required for certification by the FCC. No additional evaluation points will be
awarded to a bidder based on a proposal to provide services which offer
functionalities similar to those of one or more of the following custom calling
services. The proposed charge to the Administrator for custom calling service
should be separately stated in the price proposal.

The bidder shall explain how a user could receive functionalities similar to
those of the following services in conjunction with a relayed call. The bidder
shall also indicate what additional cost would apply to the caller, if any. If no
separate charge fo the relay user is stated, it will be assumed there is no
separate charge.

a) Three-way calling which would allow a user with only one
telephone line to conduct a conversation with two other parties at
the same time.

b) Last number redial which would allow the caller to dial the relay
center and have the CA dial the last number called via relay
without the caller having to give the number to the CA.

¢} Call trace which would allow the caller to dial the relay center
and have the CA provide the number of the last call made to the
caller via relay.

AT&T is prepared to work with the FPSC and the 10 LECs serving
customers in Florida to define and develop technological solutions for
providing three-way calling, last number redial and call trace.

The technical development expense will be identified in cooperation
with the LECs because each has a unique version of the service and its
own cost structure. AT&T will pass along only the expense identified
and associated with custom development and agreed to by the State. No
profit or markup will be passed to the State.

As an alternative plan, AT&T and the State will work together to define
acceptable non-technological solutions to act as surrogates to the LEC
services. This can be achieved at no additional charge to the State and
will involve developing methods and procedure guidelines for CAs to
follow.
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39.b Access to 900/976 Services

AT&T Response

The provider will not be required to provide access to 900/976 service unless
required for certification by the FCC. No additional evaluation points will be
awarded to a bidder based on a proposal to provide 900/976 service. The
proposed charge for 900/976 service should be separately stated in the price
proposal.

The bidder should explain how it could provide relay service users with access
to 976 and 900 number services. Bidders are to describe how such access can
be provided how callers can disconnect withour being charged and a
methodology for billing the user directly for any charges incurred from the
900/976 service. The bidder should describe how it would deal with denied
900/976 calls and high bill complaints for 900/976 calls. If this service is
provided, before placing the call, the CA shall advise the caller thar there will
be a charge for the call.

AT&T, through the facilities provisioned on our Carrier of Choice
platform will provide Florida customers with access to 900 telephones
numbers. AT&T can accomplish call completion to pay-for-use phone
numbers.

We do not anticipate billing problems because the technical platform
incorporated into our relay service offering has the capability of passing
the customer’s ANI out onto the network for direct billing to the
customer.

Customers with billing issues will be direcied to the company
responsible for billing them. In addition, customers can block 900
number calls through their LEC. AT&T can identify the block and
refuse unauthorized calls.

To ensure customers are not billed for disconnecting before the bill
timer begins, AT&T would develop methods and procedures for its CAs
to follow. While AT&T can provide this service, we are concerned that
customers may incur very large bills over which AT&T has no control.
See Section D, Price Proposal, for pricing information.
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39.c Enhanced Transmission Speed & Interrupt Capability

AT&T Response

The provider will not be required to provide the enhancements described below
unless required for certification by the FCC. No additional evaluation points
will be awarded to a bidder based on a proposal to provide these enhancements.
The proposed charge to the Administrator for the enhancements below should
be separately stated in the price proposal.

Enhancements may include the ability both to send and receive typed
communications at the same speed as typed or transmitted. Enhanced protocols
may also include the ability to send and receive interrupt signals while another
party is typing. The bidder should state what requirements would exist in order
Jor the relay user to be able to utilize the above enhancements.

Protocols and Turbo Code

AT&T’s telecommunications equipment and station terminals for the
Florida Telecommunications Relay Service will automatically identify
calls as Baudot, ASCII or voice. In the case of Baudot or ASCII,
AT&T’s platform automatically sets the transmission speed to meet the
speed of the caller’s equipment.

Florida Relay Service will connect to and communicate in all of the
current industry standard protocols and the new Turbo Code enhanced
protocol. Both ACSII and Turbo Code protocols provide interrupt
signals while the other party is typing. To use ASCII or Turbo Code the
customer must have equipment with the compatible software. See
Section D., Price Proposal, for pricing information.
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39.d Other Optional Features

Any additional features not described elsewhere in the RFP which a bidder
would like to propose should be fully described. Examples might include, but
are not limited to, features such as: providing a caller profile identifying to the
CA the caller's preference regarding use of calling card, carrier of choice, use
of HCO/VCO, descriptions of background noise; video interpreting; use of
speech synthesis equipment instead of a CA to convert text 10 speech; use of
voice recognition equipment instead of a CA to convert speech to text; etc.

No additional evaluation points will be awarded to a bidder based on a
proposal to provide these unsolicited features. The proposed charge for any
unsolicited features offered under this section should be separately stated in the
price proposal.

AT&T Response Text-to-Speech

With this breakthrough service, a TTY or telebraille user can have
his/her typed text converted to a synthesized computer voice when
calling a hearing person. The CA relays spoken words back to the TTY
or telebraille user as typed or Braille text. This feature provides greater
privacy since the CA is not involved in the TTY user’s portion of the
conversation. Text-to-Speech is accessed through a dedicated toll free
800 number.

Video Relay Interpreting Trial

AT&T and/or a partner(s) will provide an interactive Video -Relay
Service trial for relay calls from sign language users to voice users and
vice-versa without the use of a TTY. The AT&T Video Relay Center
and remote sites will be equipped with ITU industry standard H.320
audio/video teleconferencing equipment that can accept audio/video
calls at 128Kbps or 384Kbps or better based on available technology at
the time of the trial. When operated at 384Kbps, and at Full Common
Image Format (FCIF) resolution, the equipment will achieve a full 30
frames per second. Users calling from lesser equipped desktop units will
benefit from the additional image processing and superior encoding
techniques implemented by the equipment at the Video Relay Center.

In consultation with the Commission, AT&T will provide all interpreters
and compatible video equipment (i.e., camera, monitor, codec, software,
etc.) to support the Video Relay Interpreting Trial. AT&T will establish

ATE&T October 2, 1996 Technical Proposal
Florida Page 110 Section B



@
>

two (negotiable) remote locations within Florida. Personnel, who
usually will be deaf or hard of hearing, at the remote sites will be
available to assist users in setting up and placing calls. Remote site
Video Relay Interpreting trials will take place during two separate time
periods.

-

Functi ormed by the Praject T _

e Installation

¢ End-to-end testing and application integration
e Maintenance of all equipment utilized

e Training personnel in the use of the video-conferencing hardware,
software, video call placement and video call answering

All Video Relay interpreters will receive standard CA training in
addition to specialized Video Relay training. All AT&T Video Relay
interpreters will be RID certified interpreters at the CSC or CI/CT level
or will be CCASD/NAD certified interpreters at level 4 or level 5 and
will adhere to the RID Code of Ethics. These interpreters will have the
skill to ensure that the subject matter and attitudes of both parties are
conveyed while transmitting all conversations and communications
accurately and objectively.

Video Relay Interpreting will be available at each remote site for 30
hours during a ten day trial period. A separate 800 or other toll-free
access number may be established by AT&T for the Video Relay
Interpreting Trial.

Upon successful completion of this trial, AT&T will be willing to
negotiate with the FPSC for full implementation under mutually
agreeable terms and conditions.

See Section D, Price Proposal, for pricing information for Text to
Speech and the Video Relay Interpreting Trial.
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41. Submission of Monthly Invoice

By the 7th calendar day of the month (or the subsequent business day if the 7th
Jalls on a Saturday, Sunday or holiday), the provider shall submit a detailed
invoice (showing billable minutes and rates} to the Administrator [defined in
5.427.703(1}] at the contracted price for the previous month's activity. The
accounting period used to prepare monthly invoices shall be the calendar
month. Payment shall not exceed the prices contained in the contract. The
invoice and supporting documentation shall be prepared in such a way as to
allow the Administrator or the FPSC to audit the invoice. A copy of the monthly
invoice shall be submitted to the contract manager at the same time it is
submitted to the Administrator.

AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Proposal
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42, Travel
The Provider will not be entitled to a separate payment from the FPSC or the
Administrator for any travel expense which occurs as a result of this contract.
AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Proposal
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43. Reporting Requirements

The provider shall provide to the Commission's Division of Communications
and the Administrator the following written reports by the 25th calendar day of
each month reporting data for the previous month. (More Jrequent or more
detailed reports shall also be provided upon request. )

a) Total daily and monthly

&)

¢

i,

il

Iv,

number of incoming calls (separately stating whether
incoming calls originate as Baudot, ASCII or voice calls.)
The number of incoming calls which are general
assistance calls shall be footnoted on the report.

number of incoming call minutes associated with each of
the categories of incoming calls in a.i. above

number of outgoing calls (provide two breakdowns of this
total: one separately stating completed calls and
incomplete calls, and one separately stating whether calls
terminate as Baudot, ASCIH or voice calls)

number and percentage of incoming Florida calls
received at each relay center operated by the provider
(Total should equal the number of incoming calls in item
a.i. above.)

Average daily and monthly blockage rate.

Range of answer times for the month and daily and monthly
number an percent of incoming calls answered within 10 seconds.

Total daily and monthly number of outgoing calls (including both
completed and incompiete} of the following lengths:

0 - 10 minutes
- =10 - 20 minutes
- >20 - 30 minutes
+ >30 - 40 minutes
- >40 - 50 minutes
- >30 - 60 minutes
- >60 + minutes

Total of d. should equal total of a.iii.

e} On a daily basis for the month, number of outgoing calls and

average length of calls by hour of day. (Total should equal total of

a.iii)
AT&T October 2, 1996 Technical Proposal
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AT&T Response

/) Number of local, intral ATA toll, intrastate interLATA, interstate
and international calls for the month. (Total should equal total of
a.iii)

g Number of outgoing calls and average length of completed
outgoing calls originated by TDD users and voice users (identified
separately). (Total number of calls should equal total in a.iii.)

h) The provider shall provide monthly summary reports to the FPSC
and the Administrator regarding number of complaints received
categorized by topic areas.

i) The provider shall report monthly to the FPSC and the
Administrator the results of any user evaluations conducted.

j)  The provider shall report monthly on new subcontractors being
used to assist in providing relay service and shall identify the
scope of their role in the process and the relationship of the
subcontractor to the provider.

k) By March 1, the provider shall provide to the Administrator and
the contract manager forecasted relay usage figures and costs to
the Commission for the upcoming fiscal year (July 1 - June 30).

The provider shall include information on its capability and willingness to
provide ad hoc reports including new information in the bidder's database or
new formats for existing information.

AT&T understands and will comply with the items requested in
Section B.43.A-K

AT&T is committed to ensuring accuracy in the data we collect and
report for the relay services we provide. We exemplify this through our
ongoing commitment to enhance the technology that supports our data
collection and reporting systems as TRS continues to evolve. Our most
recent enhancement, the SNAP Automated Reports Generator (SARG),
was implemented in January, 1996. SARG was specifically designed to
upgrade, support and better automate AT&T’s data collection,
validation, reporting and retention capabilities.

AT&T will utilize SARG to supply the data necessary to generate
Florida Relay Service Monthly Traffic Reports.  All required
data/written reports will be provided to the Commission’s Division of
Communications and the Administrator by the 25th calendar day of each
month for the previous month.
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Upon request, AT&T will furnish the Commission with more
frequent/detailed or ad hoc reports readily available through SARG. If
such reports are not available, AT&T will consult with the Commission
to discuss the feasibility of developing a report or identify a solution that
satisfies the Commission’s needs and is acceptable with both parties.
Over time report formats may change due to AT&T TRS reporting
system enhancements. If such changes occur, AT&T will notify the
Commission to ensure their understanding of new reporting formats
and/or methodologies.

Please reference Figures A through H on the following pages to review
Florida Relay Service Sample Report Formats that align with
requirement items A through H of this section, and they are:

FORMAT
ITEM(S) REFERENCE Florida Relay Service
Sample Reports
A-ifit Figure A Incoming Call Detail Carriage
A - iii/F/G Figure B Outgoing Call Detail Carriage
A-iv Figure C AT&T Relay Center Incoming
Call/Percent
B/C Figure D Average Call Performance
D Figure E Outgoing Call Length
E Figure F Outgoing Calls
Figure G Outgoing Average Call Length

H Figure 1 Customer Contact Summary
Subsequent to Figure H Year to Date Summary
Items A - H

If selected as the Florida Relay Service Provider, AT&T will meet with
the Commission to discuss all reporting methodologies and their
associated formats to ensure their reporting needs are satisfied.
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FIGURE: A

Florida Relay Service
incoming Call Detail/Carriage

Sample Report

00/00/00 to 00/00/00 {Daily by Month)
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FIGURE: B

Florida Relay Service

Outgoing Call Detail/Carriage

Sample Report

00/00/00 to 00/00/00 {Daily by Month)
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FIGURE: C

Florida Relay Service

AT&T Relay Center Incoming Call/Percent

Sample Report

00/00/00 to 00/00/00 (Daily by Month)
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FIGURE: D Florida Relay Service
Average Call Performance
Sampie Report
00/00/00 (Daity by Month)

AVERAGE AVERAGE LENGTH OF CALL
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FIGURE: E

Florida Relay Service
Outgoing Call Length
Sample Report
00/00/00 to 00/00/00 (Daily by Month)

NUMBER OF CALLS BY LENGTH IN MINUTES
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FIGUR ): Florida R )Service
Outgoing Calls
Sampie Report
00/00/00 to 00/00/60 {Hourly by Day & Month)
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FIGURE: G

Florida Relay Service
Outgoing Average Call Length
Sample Report
00/00/00 to 00/00/00 (Hourly by Day & Month)
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FIGUR )l Florida R. )Service )
Year to Date Summary
Sample Report
by Year

PERFORMANCE DATA EB | MARCH ] APRIL
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FIGURE: |

Florida Relay Service
Customer Contact Summary
Sample Report
by Month
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44. Ligquidated Damages for Failure to Initiate Services on Time or to Provide Contracted
Services for the Life of the Contract.

Implementation of the Florida Relay Service in a timely matter is essential.
Failure by the Provider to implement the service by June I, 1997 shall be
considered a significant and material breach of the Provider's commitment. For
every day the service is delayed, the Provider shall pay to the Administrator, for
deposit in its operating fund, the sum of 823,000 per day.

Liquidated damages shall accrue in amounts up to the following amounts per
day of violation:

a) For failure to meet answer time, blockage rale or ransmission
level requirement - 35,000

b) For failure to meet complaint resolution requirement - $1,000
¢) For failure to provide reports - $500

d} 'For failure to provide contracted services for the life of the
contract, the FPSC reserves the right to require the payment by the
Provider, of liquidated damages in an amount commensurate with
the duration and extent of the system deficiencies.

Any liquidated damages may be paid by means of the Administrator deducting
the amount of the liguidated damage from a monthly payment to the provider.
Such action shall only occur upon order of the FPSC.

AT&T Response AT&T understands and will comply.
AT&T has provided relay services for ten years and we have never been
assessed liquidated damages of any type in the implementation or on-
going operations of our state relay services.

AT&T October 2, 1996 Technical Proposal
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45. Transfer to New Provider

When relay service is transferred to a new provider, the provider shall make
every effort to ensure that service is transferred to the new provider so that relay
users do not experience an interruption in service. The relay service and
consumer service 800 or other telephone numbers shall be made available to the
new provider, with the new provider paying any costs associated with
transferring the numbers to the new provider's use.

AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Proposal
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46. Insurance Coverage

The provider shall provide insurance coverage for itself and all of its employees
used in connection with performance of services under this Agreement and
ensure that all subcontractors shall be similarly covered. Such policies shall be
shall hoid the FPSC harmless from all claims of bodily injury, including death,
and property damage, including loss of use, by provider, its employees, agents
or subcontractors and their employees. This insurance will include Worker's
Compensation as required by law and comprehensive general liability and
bodily injury insurance in amounts that are commercially reasonable under the

given circumstances.

AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Proposal
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Copyright 1995 Reuters, Limited
September 20, 1995, Wednesday, BC cycle
SECTION: Domestic Money. Financial Report.
LENGTH: 598 words
HEADLINE: MOODY 'S APFIRMS ATET CORP <T.N> SNR UNSECURED DEBT
DATELINE: NEW YORK, Sept 20

BODY:

Moody's Investors Sexrvice has confirmed the Aa3 senior unsecured long term
debt rating of ATET Corp and its guaranteed subsidiaries and the Prime-1 short
term rating for commercial paper of AT&T Corp, following the company's
announcement that it will execute a management led break up of AT&T Corp into
three publicly traded companies.

Approximately § 15 billion in long-term debt affected.
The restructured ATET Corp. will be left with the
Communications Services Group -- which includes its core long
distance business -- both wireline and wireless, the Universal
Card operations and the newly formed AT&T Solutions group.

Equipment manufacturing and computer manufacturing will be

in separate legal entities, and ATET's remaining 86 percent
interest in ATET Capital Corporation will be sold.

In confirming the zratings Moody's said that it expects that AT&T Corp, the
ultimate obligor of the ATET debt rated by Moody's, will continue to benefit
from the powerful and highly predictable cash flows of the company's long
distance business. Furthermore, the rating agency said that the capital
structure of the Commmications Services entity, when it is finalized sometime
prior to the end of 1996, could result in an improvement in the existing
ratings for AT&T Corp.

The rating agency also said that it expects the proceeds from the sale of
assets and/or initial public offerings of the units to be spun off will be used
to help reduce the current ATET debt rated by Moody's. The Aa3 senior rating
confirmed is for:

AT&T Corp. -- senior debt.

ATET Capital Corporatiom -- only the senior debt gquaranteed
by AT&T Corp.

AT&T Credit Corporation -- only the senior debt guaranteed by
AT&T Corp.

NCR -- guaranteed medium term notes.
AT&T Corp's (P} Aa3l ghelf registration and its Aal
counterparty rating.

ATET Corp's Prime-1 commercial paper rating has been
confirmed. The new AT&T Corp maintains a 60 percent market




Reuters, September 20, 1995

share in U.S. long distance and it has a strong naticnal
position in the wireless service industry.

Once divested, the other operations, such as Communications Equipment which
includes Network System the number two global telecommunications equipment
manufacturer, will cperate as stand-alone entities and be in a position to fund
their own growth,

Over the longer term ar independent Communications Equipment entity should be
able to increase its sales penetration with the US Regional Bell Operating
Companies (RBOCs), independent phone companies, and the PTT Ministries of
international governments because it will be free from the constraint of its
affiliation with AT&T Corp's Communications Services Group as potential
regqulatory changes and industry glcobalization bring AT&T Corp in competition
with these providers.

AT&T facesg many near term challenges. The company will have to balance new
business opportunities and their inherent risks within the context of achieving
strong financial goals while executing its break-up strategy.

Moody*'s expects margin pressure to continue across all major business groups
and cost reductions will need to be implemented.

Moreover the company's troubled computer business, AT&T Global Information
Solutions, is undergoing severe restructuring and will be eliminating about 8500
employees for which there will be a third quarter charge of $ 1.5 billion.

AT&T Corp., headquartered in New York City, is the leading provider of U.S,.
long distance and cellular telecommunication services, and is one of the largest
global manufacturers of telecommmications egquipment.

LANGUAGE : ENGLISH
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Copyright 1996 Reuters, Limited
January 2, 1996, Tuesday, BC cycle
SECTION: Domestic Money. Financial Report.
LENGTH: 309 words

HEADLINE: MOQDY'S AFFIRMS AT&T CORP <T.N> RATINGS

BODY:
(Press release provided by Moody's Investors Service Inc.)

NEW YORK, Jan 2 - Moody's Investors Service has confirmed the Aa3 senior
unsecured long term debt rating of AT&T Corp. and its quaranteed subsidiaries
and the Prime-1 short term rating for commercial paper of AT&T Corp. following
the company's announcement of a $ 4 billion after-tax charge to fourth guarter
earnings to cover personnel reductions of approximately 40,000, real estate and
equipment consolidations and writedown of certain assets, in anticipation of the
break up of AT&T Corp. into three publicly traded companies.

Approximately $ 16 billion of debt affected.

Cash outlays associated with severance costs, Moody's noted, will be front
loaded in 1996. Proceeds from the sale of ATET Capital, the IPO and
capitalization of Systems and Technology, and other asset sales are expected to
be cash neutral to positive Moody's said.

Going forward these cost cutting moves should improve margins, increase cash
flowe and further solidify the company's Aa3 senior unsecured rating.

The rating agency also said that AT&T faces many long term challenges as
deregulation and increased competition will exert pressure on telecommunication
margins. However, the rating agency went on to say that AT&T is well-positioned
to meet the competition and potentially can improve its credit rating over the
longer term.

However, the rating agency also pointed out that the ultimate capital
structure of the varicus AT&T units after the split has not been established as
yet, but the rating agency is confident that AT&ET's credit quality will not be
seriously impaired.

AT&T Corp., headquartered in New York City, is the leading provider of U.S.
long distance and cellular telecommunications services, and is one of the
largest global manufacturers of telecommunications equipment.

LANGUAGE: ENGLISH

LOAD-DATR: January 3, 1996




@ Northern Trust The Northern Trust Company

so South LaSalle Streer
Chicago, Illinois 60675
USA

TEL 312.630.6000

September 23, 1996

Mr. Richard Tudor

Division of Records and Reporting

The Florida Public Service Commission
2540 Shumard Oak Blvd.

Tallahassee, FL. 32399-0850

Re: AT&T
Mr.Tudor,

We are pleased to reply to your request for a credit reference on our above named customer. The
Northern Trust Company has maintained a lonstanding banking relationship with AT&T since its post-
divestiture reorganization in 1984 and with many of its predecessors for fifty years prior to that time. We
currently provide significant credit support to the company and serve as one of its primary operations
banks. We view AT&T and its subsidiaries in a very strong financial condition warranting our sizable
credit support and representing an entirely satisfactory relationship.

Sincerely,

ric Q. Strickland
Vice President
Relationship Manager
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5. Experience and Customer References

For each state in which the bidder has or is providing relay service, the bidder
shall indicate: (1) when the bidder began operating the system, (2) the number
of outgoing calls for the most recent month, and (3) the total duration of the
contract. If the bidder's relay service is available for testing by means of a
number that can be dialed from within Florida, bidder should provide the
telephone numbers that can be used to dial the bidder's relay service.

The bidder shall provide the names of three customer references, including
specific contact name and phone number, to whom the bidder has provided the
bid service or a similar service. If no customer references are available or
applicable, explain and provide three alternative references explaining the
relationship of the reference to the bidder.

AT&T Response AT&T understands and will comply.
AT&T is the most experienced professional provider of
Telecommunications Relay Service (TRS) in the industry. Our
experience with TRS began on January 1, 1987, when we opened the
California Relay Service, but our experience with the deaf and hard of
hearing communities started much earlier. In 1980, AT&T began
offering Operator Services for the Deaf (OSD), and in 1981, we began
giving discounts on long distance calling to certified TTY users.
AT&T has responded to the FPSC’s request for experience and customer
references. Also, we have provided information on our long distance
service, operator services, and customer satisfaction results.
AT&T Telecommunications Relay Contracts
Service Contract Length of Outgoing
State Establishment Location Contract Call
Date Volume
August 1996
Alabama 3/1/89 2200 Riverchase Ctr 3 year extension 54,445
Birmingham, AL 35244 4/97-3/2000
Califomnia 1/1/87 20931 Burbank Blvd. 1/87 - 11/91 NA
Woodland Hills, CA 91367
Delaware 1/10/91 15 LaSalle Square I year extension 13,308
Providence, RI 02903 1/97-12/97
District of 5/6/92 725 13th Street NW Negotiating 52,451
Columbia Washington, DC 20005 3 year extension
5/97 -4/00
AT&T October 2, 1996 Technical Proposal
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Service Contract Length of " Outgoing
State Establishment Location Contract Call
Date Volume
August 1996
Georgia 4/1/91 5856 Buford Highway 2 year extension 97,721
Norcross, GA 30071 4/96-3/98
Iliinois 6/10/90 831 Park Avenue Rebid 5 year contract 170,756
Norton, VA 24273 2/95-1/2000
Kentucky 10/1/91 2200 Riverchase Cir Rebid 26 months 47,755
Birmingham, AL 7/96-9/98
Maine 12/01/90 15 LaSalle Square 3 year tariff 22,552
Providence, RI (2903 5/94-4/97
Mississippi 11/1/96 2200 Riverchase Ctr. 3 year contract NA
Birmingham, AL 35244 11/96-10/99
Montana 4/1/91 2901 3rd Avenue 4/1/91-2/29/96 NA
Seattle, WA 98121
New Jersey 12/02/91 1300 Whitehorse Awaiting rebid 99,458
Hamilton Square Rd. decision
Trenton, NJ 08690
New York 1/01/89 300 Clifton Corp. Pkwy. 6 month extension 348,050
Clifton Park, NY 12065 1/1/97-6/30/97
Pennsylvania 9/24/90 60 West Avenue Tariff 148,815
Wayne, PA 19087
Puerto Rico 7/15/93 15 LaSalle Square 1 year extension 5,922
Providence, RI 02903 7/96-6/97
Rhode Island 1/30/96 15 LaSalle Square 5 year contract 18,902
Providence, RI 02903 1/30/96-12/31/2000
Tennessee 9/17/90 7104 Crossroads Bivd. 2 year extension 82,202
Brentwood, TN 37073 10/96-9/98
Vermont 7/1/91 15 LaSalle Square 2 year extension 13,953
Providence, RI 02903 7/96-6/98
Virgin Islands 7/26/93 15 LaSaile Square 3 year extension 18,902
Providence, R1 02903 7/96-6/99
Virginia 2/1/91 831 Park Avenue 18 month extension 129,094
Norton, VA 24273 9/96-6/98
Washington 6/26/93 2901 3rd Avenue 2 vear extension 114,721
Seattle, WA 98121 7/96-6/98
West Virginia 8/7/92 300 Foxcroft Avenue Permanent. 15,304
Martinsburg, WV 25401 Certificate
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AT&T LONG DISTANCE RELAY SERVICE

AT&T Relay Service may be tested from within Florida by placing long
distance or international calls through AT&T Long Distance Relay
Service. If the state chooses to make calls from one Florida location to
another, please contact Maripat Brennan (908 231-6196) for specific
arrangements.  Customers can reach AT&T Long Distance Relay
Service by dialing toll free:

1 800 855-2880 (TTY)

1 800 855-2881 (Voice)

1 800 855-2882 (ASCII)

1 800 855-2883 (Telebraille)

The following information indicates that approximately 21,000 AT&T

Long Distance Relay calls originated in Florida between January and
August 1996,

AT&T Interstate Completed Calls

Originated In Florida
January 2,647 24,803
February 2,817 24,671
March 3,201 26,683
April 2,624 22,184
May 2,448 21,593
June 2,567 21,535
July 2,279 18,472
August 2,377 20,013
Year to Date 20,960 179,954

AT&T OPERATOR SERVICES FOR THE DEAF

AT&T began providing Operator Services for the Deaf (OSD) in 1980,
preceding the inception of relay service. AT&T provides OSD for all 50
states and has contracts with local exchange carriers to provide their
TTY customers with operator services equivalent to hearing customers.
OSD provides directory assistance services, toll services, emergency
interrupt, busy line verification and special billing arrangements such as
third party, collect, calling card and person-to-person calis.
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AT&T is the only provider of fully integrated TRS/OSD services. This
integration allows the same CA to handle OSD and relay calls
without the need to have the customer hang-up and dial the
relay number or transfer the call to another location. Conversely, if
the customer dials the relay number and then needs operator services, the
same CA can handle the OSD call. OSD is reached by dialing
toll-free 1-800-855-1155.

HIGHEST CUSTOMER SATISFACTION

For the past two years , AT&T has demonstrated the highest levels of
customer satisfaction compared to MCI or Sprint. AT&T is the only
provider who can substantiate the Number One claim, which is based on
an independent research firm’s annual customer satisfaction survey of our
customers and those of our competitors.

Overall satisfaction with AT&T’s Relay Service performance has
remained statistically stable even though there has been a decrease from
57% (customer rating AT&T with a score of 9 or 10 on a 10 point scale)
in May 1995 to 52% in May 1996. Although a slight erosion is seen for
the overall positive satisfaction scores, less than satisfactory ratings have
not increased.

Trended AT&T Vs. Sprint & MCI Overall Satisfaction
9/10 out of 10

1995
May 19 AT&T 57%
Sprint 50%
MCi
June 1996

AT&T 52%

Sprint 44%

MCI 38%

0% 20% 40% 60% B0% 100%

Report Date: July 23, 1996
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CUSTOMER REFERENCES
Illinois Relay Service Trudy Snell
Illinois Telecommunications Access Corp.  Executive Director, ITAC
907 Clocktower Dr., Suite B TTY: 217 698-0943
Springfield, IL 62704 Phone: 217 698-4170

' Fax: 217 698-0943
Delaware Relay Service Carol Bickerdyke
Bell Atlantic-DE, Inc Regulatory Manager
901 Tatnall St. . Phone: 302 576-6362
Wilmington, DE 19810 Fax: 302 576-1135

Vermont Telecommunication Relay Service Carol Martin

Vermont Department of Publiic Service Assistant to the Commissioner
120 State Street, Drawer 20 Phone: 802 828-4005
Montpelier, VT 05620-2761 Fax: 802 828-2342

Also, AT&T would like to share two recent quotes from the Kentucky
and the Mississippi orders that awarded AT&T the TRS contracts in
each of these states.

Kentucky, Administrative Case No. 357, Order dated
September 24, 1996.

“The Commission has also reviewed the list of features to be
included in the contract price by each company (AT&T, Sprint}). All
features were similar with the exception of these items to be
providled by AT&T; Integrated Services Digital Network,
Auntomated Route Selection, Billing Equivalency for Consumers,
Call Waiting, Customer Satisfaction Tools, Higher Transmission
Speeds, Instantaneous Service Recovery, Originating Line
Screening, Text to Speech, Touch Tome Carryover, and Voice
Carryover to Text.

AT&T will provide more features and estimated lower total contract
price. These two factors most definitively determine the “most cost
effective method of providing TRS” and provide the most benefits
to the citizens of the Commonwealth.”
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Mississippi, 90-UA-156, Order dated August 23, 1996.

“The Mississippi Public Service Commission has studied and
considered all of the proposals and is of the opinion that it would be
in the best interest of the citizens of this state for AT&T
Communications to provide the Dual Party Relay System in
Mississippi.”
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Sesheand Suraty Company
Surety Bumt Mils Ad. and Rie. 206

Bedminster, NJ 07921-0751

PROPOSAL BOND
Know all Men by these Presents:
THATWE, pA7sT Cammnications Inc., Rm. 2A02, 745 Rt. 202/206, Bridgewater, NJ 08807
as principal, and SEABOARD SURETY COMPANY, a corporation under the laws of the State of New York, having its principal

place of business in the City of New York, New York, as surety, are held and firmly bound unto

Florida Public Service Commission
Capital Circle Office Center, 2540 Schumard Oak Blvd, Tallahassee, FL 32399-0850

as obligee, in the sum of Five Hundred Thousand and 00/100 (8500,000.00)
DOLLARS, lawful money of the United States of America, for the payment of which, well and truly to be made, we bind ourselves,
our heirs, executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

SIGNED, scaled and dated this ~ 20th day of September 1996

WHEREAS, the said principal is herewith submitting its proposal for
Florida Telecomminications Relay Service

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the aforesaid principal shall be awarded the contract
upon said proposal and shall within the required number of days after the notice of such award enter into a contract and give bond for
the faithful performance of the contract, then this obligation shall be null and void; otherwise the principal and surety will pay unto the
obligee the difference in money between the amount of the bid of the said principal and the amount for which the obligee may legally

contract with another party to perform the said work if the latter amount be in excess of the former; but in no event shall the surety’s

Liability exceed the penal sum hereof.

Inc

. v Barbara M. Babiak, Asst.'l‘:easmerﬁ;‘:
gl "-‘Lt W ~ :
0 ﬁﬂ By: M&N' /)/L )@'LAA«J/

Jo AT+ T SEABOARD SURETY COMPANY

By: L K?Q ig-—-
NANCY H. @KI 4 ] AGENT 5  Awuomey-in-Fact

Form 136




“.4 Fort Lauderdale ?Lorlda
J!:struaandtawfulAﬂmwﬂcthnﬂe,umhmdmmmbehﬂmmmmmm

Suehmsurmpoém suretyhon&s Mﬂ@mmwm;&ums mmﬂyexecuted by the aforesaid
* FAtiormey-in-Fact, shall be binding upon the said Company as fully:and to the same extent as if signed by the duly authorized
HHicers aiﬁaeCompanyandse:ated wﬂhftseorporatesaa% maﬂmmdmm’ymt, pursuamtomeauthonty
“hersby given, are hereby ratitied and confirmed. L ar

el Tmsappomtmem is made pursuant- tomaiuﬂowngBy-Laws whmh wsdtdyadop&d by the Board of DMDfsoﬁhe said .
-~ “Company oA December 8th, 1827, with immﬂtsto and mcmﬂmg éanmry 15, 1982 and are stifi inhﬂiiorce and eﬁect =,
. %RT?GLE Wi, SECTION 1. o
: © "Policies, mmmmummmmmmm .
. THusurance policies, bonds, recognizances, stipldations, consents of surety and underwriting undertakings of the Company, and reieases, agreememsandoﬁ'nef aT
o =writings relating in any way thereto or 1o any claim or 1053 thersunder, shail be signed in the name and on behaH! of the Company
B '{a) by the Chairman of the Board, the President, s Vice-Prasident or a Resident Vice-President and by the Secretary, an Assistant Secretary, a Resident
—Bacretary or a Resident Assistant Secretary; or (b} by an Alomaey-in-Fact for the Company appointed and authorized by the Chairmen of the Board, the
“President or a Vice-President to make such signature; or (c) by such other officers or repressntatives s the Board may from time to time determine. -
Tha seal of the Company shall if appropriate be affixed therelo by any such officer, Attornay-in-Fact or representative.”

“IN WiITNESS WHEREOF, SEABOARD SURETY COMPANY has caused these presents to be signed by one of its Vme-
~Presidents, and its corporate seal to be hereunto affixed and duly attested by one of s Assistant Secretaries, this . 9th
dayof ... uly o 199 1.

T Assistant Secfetary
. WI'E OF NEW JERSEY 8g - .
-COUNTY OF SOMERSET - ' L

“Onthis __9th ... dayof ... J0LY. i 119.91 _ before me personally appaared

7 _Michael B.. - Keegan... e . & Vice-President of SEABOARD SURETY COMPANY
: 'f:mth whorn | am personally acquainted, who bemg by me duly swom sa;d that he resides in the State of New- Jersey i
. +3hat he is a Vice-President of SEABOARD SURETY COMPANY, the corporation described in and which executed the foregomg
T instrument; that he knows the corporate seal of the said Company; that the seal affixed to said instrument is such corporate seai;

- “Fhat it was so atfixed by order of the Board of Directors of said Company, and that he signed his name thereto as V:ce-Premdent of
5 satd Company by hke authcmty

, " FELICE M. ZUBRYCKI
" NOTAFY PUBLIC OF NEW JERSEY
My Commission Expives June 4, 1966 /

CERTif!Ci?E

_; . 1 the wngersigned Asststam Secretary oiSEABQARD SURETY COMPANY do hereby cemtyﬂmtheoﬁgm Powar ot At%orﬂey giwhich the ioregomg is
“Zatull $rue’and cofract copy, is in hiltlorce andeffoct on the date of this Cantiticate and | da further cerlity thal the Vice-Presideni who executed the said Power of
: -~ Attorney was one of the Dificers ammmzedby ﬂaeBoardﬂfDuectmsm AppoiInt anjﬁomay-m-hc! as provided in Articte Vi1, Section 1, of the By-Laws of
‘SEABOAHD SURETY COMPANY, .
14 iThis Cerificate may be signed and seaied by i‘acshmie underand: by amharRym‘ﬂ\eﬁSﬂOUmq resolution of the Exmmwe Commiﬂee of the Board of
=Diratiors of SEABOARD SURETY COMPANY at a meeting duly called and held on the 25th day of March 1970. & -,
=TRESOLVED: {2) Thal the use of o phinied lacsimile- of the corporate seal of the Company and Mthestgnamredanmm&cfetary on any
mﬂﬁmdthemnmmnmmanmm sxecuted by the Presigent or a Vice-President pursiant 1o Articie Vi, Settion't, of the By-Laws
1 Appoitiing and auAhonizing an mmmmmmwammnywm uﬁderwmngﬁfmmlngsoroﬂw
ipstiments described in said Amcie Wi %ecﬂon 1. m-m ottect as if y seal anﬂ such s:gnature Mdbesn mnuauy aﬂu:ed and made hereby is

. authofized and approved.”™ - :
WITNESS WHEREOF i have hereunto set Ty ham and sifixed thercorporaie sea! nngg{’;wrpany io these presents th:s

of . SEPTEMBER

Notary Public

For verification of the authenticity of this Power of Attorney you may call, collect, 201-858-3500 and ask for the Power of Attorney cierk. Piease refer to the Power
of Attorney number, the above named individual{s} and details of the bond 1o which the power is attached. In New York, Diai 212-627-5444.




STATE OF NEW JERSEY

COUNTY OF UNION

On this meqty foarih day of _geptenber , 1996 _, before me

Barbara M. Babiak

personally came to me known and who, being

duly sworn liy me, did deposé and say that (he) (she) resides at

Berkeley Heights ; and that (he) (she) is the

hssistant Secretary of the corporation described in and that

executed the foregoing instrument.

Brian E. Stuhr

Wﬁw_,

My Commission Expires (Notary Public) - - *
04-01-2001 _




SURETY ACKNOWLEDGMENT

STATE OF FLORIDA
COUNTY OF BROWARD

On September 20, 1996, before me personally came Nancy H.Zaleski, to me personally
known who being by me duly sworn did depose and say that she resides in Forf Lauderdale, FL,
that she is the Attorney-in-fact of Seaboard Surety Company, the corporation described in, and
which executed the within instrument; that he knows the seal of said corporation; that the seal
affixed by order of the Board of Directors of said corporation and that he signed his name thereto

by like order..

CHARLOTTE ANN CARTER

Personaily Known ...‘.../._ OR Produced Identification —— NOTARY PUBLIC. STATE OF FLORIDA
Type of Identification Produced '

CHARLOTTE ANN CARTER
NOTARY PUBLIC, STATE OF FLORIDA
COMMISSION NO. 477663
COMISSION EXPIRES JULY 2, 1999
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6. Bid Security Deposit

A bid security deposit in the amount of $500,000 shall be furnished o the FPSC
with the original of the proposal. The bid security deposit shall be in the form
of a bond, a certified or cashier's check, or bank money order that is valid
through at least Jonuary 31, 1997 and is payable to the Florida
Telecommunications Relay, Inc. The bid security deposit will be held without
cashing.

If a bond is used, the bond shall be issued from a reliable surety company
acceptable to the FPSC, licensed to do business in the State of Florida and shall
be signed by a Florida Licensed Resident Agent. Such a bond shall be
accompanied by a duly authenticated power of attorney evidencing that the
person executing the bond on behalf of the Surety had the authority do so on the

date of the bond.

The unsuccessful bidders' bid security deposit shall be returned, without
interest, within thirty (30} days afier disqualification, withdrawal or signing of
the contract. The successful bidder's bid security shall be returned, without
interest, upon signing of the contract and furnishing the Performance Bond as
specified herein. If the successful bidder fails to sign a contract within thirty
{30) days afier the Letter of Intent or fails to deliver the Performance Bond as
specified herein, the bid security shall be forfeited to the Telecommunications
Access System Fund

AT&T Response AT&T understands and will comply.

The original document can be found in the binder labeled Original.
AT&T October 2, 1996 Technical Proposal
Florida Page 129 Section C




clllllﬂu»
5

7. Subcontractors

AT&T Response

If the bidder proposes to use subcontractors, the bidder shall identify those
subcontractors and indicate the scope of their role in the provision of relay
service. The bidder should also indicate what experience the subcontractor has
in providing the service for which it would contract with the Provider.

AT&T understands and will comply.

AT&T will partner with MATRIXX Marketing in a subcontractor
arrangement to manage the relay service center environment. The
systems, processes and procedures along with training and personnel
management practices are tailored after AT&T’s existing Relay Service
Operation. The Florida center will be a direct extension of AT&T. Asa

- business partner with AT&T, MATRIXX has demonstrated an ability to

develop personnel and call centers that replicate and embrace the spirit
of service that is critical to satisfying the relay service users in the state
of Florida. MATRIXX’s function in the relationship of supporting
AT&T and the end users, deaf and hard of hearing citizens of the state of
Florida, is to provide qualified personnel and management staff that can
operate in a high pressure, sensitive environment which requires
delicacy and an appreciation of the service being offered. AT&T will
participate in the management and operation of the relay team dedicated
to serving the needs of the citizens of the state of Florida.

EXPERIENCE

The experience MATRIXX has, supporting a leading national healthcare
provider, is relevant to the role it will have partnering with AT&T in
supporting the relay service. This healthcare customer care center
requires all personnel to handle a variety of call types that pertain to
medical conditions and procedures. Customer care advocates must
handie all of these communications with callers in a professional,
nonjudgmental manner. Information provided must be accurate and
professionally handled. There is a clear understanding that no personal
opinions can be offered and that no opportunity to influence callers is
allowed.

The way in which MATRIXX supports this type of call handling is built
into its basic processes and company culture. MATRIXX begins the
process by predetermining with AT&T what specific skill sets and
personality types will be best suited to meet the needs of a specific
program. The profiling and screening process enables MATRIXX to
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select and train only those individuals who qualify and meet the
screening criteria. Throughout all phases of the customized hiring and
interview process, the types of calls that personnel are required to handle
are discussed and each applicant is asked numerous times if he/she will
have any problem or personal objection to handling sensitive calls. Part
of the process requires each new employee to sign an acknowledgment
stating he/she understands the sensitive and confidential nature of the
calls and that each communication must be handled in a professional
manner. Prospective customer care associates are provided with the
grading forms that will be used to track their progress and productivity.
Their screening and hiring process will be managed by recruiters,
trainers and supervisors who are dedicated to the program and who will
have a thorough and complete understanding of all requirements and any
unique complexities associated with providing superior service. Lack of
complying wiil result in termination.

Throughout the training process and after call handling begins, agents
are given instruction and counseling on how to handle various types of
sensitive calls. In MATRIXX’s health care program, personnel are
required to discuss these calls in a professional manner and respond to
the callers questions with specific information. Personnel may not under
any circumstances offer suggestions, opinions or counsel callers about
the call. As many of these calls center around life and death situations,
it is not infrequent that callers attempt to draw the customer care
associate into a more personal discussion. If the caller initiates such a
conversation, MATRIXX’s customer care associates are instructed to
courteously and professionally direct the caller back to the original
reason for the call.

MATRIXX will operate the relay service with personnel specifically
selected to a unique job profile. The hiring and training process will
reflect and will be modeled after existing AT&T Relay employee
standards. @ MATRIXX has extensive experience in supporting
transparent calling center extensions for major corporations across
America. It has developed a methods and procedures plan that
implements transition from the parent company to its calling centers so
seamlessly that the callers, customers or members utilizing the service
benefit by receiving consistently seamless quality in the telephone
interaction. MATRIXX does not accomplish the world class service it
provides alone, As part of its implementation plan for the relay service
for the State of Florida, MATRIXX and AT&T will function as a tightly
integrated team. MATRIXX will be responsible for the overall
management of the calling center and all of the processes which create
the foundation for a successful operation. AT&T will function as the
industry expert, providing background, training support and fine tuning
the operation to support the specific function of relay services. The
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AT&T relay team will have absolute and final authority in decision
concerning center development and operation. AT&T is the industry
leader in relay center operations and MATRIXX is the industry leader in
developing operations which are mirror images of its clients centers.
This will provide the State of Florida with the best of all possible
worlds. A MATRIXX designed and managed calling center that will
provide the highest level of professional service available at efficiencies
that make quality affordable; and AT&T product management that will
provide leadership, and the background expertise derived from our vast
experience in supporting many other states with relay services, AT&T
management team members, who have experience in relay services, will
be on premises in the Maitland facility to oversee the initial
implementation and until such time as the entire process has been
developed so as to assure the best possible service for the citizens of
Florida. Additionally, MATRIXX, will also draw upon the resources of
its parent company, Cincinnati Bell, Inc., for management resources and
their years of experience in the operator services arena to further support
a smooth transition of the relay service from the incumbent provider to
AT&T.

MATRIXX Marketing, a firm that accounts for over 20% of Cincinnati
Bell, Inc. revenues, manages over 100,000,000 telephone conversations
annually. It employs over 10,000 people in nineteen call centers in the
US and Europe. MATRIXX is the largest manager of AT&T 800
numbers in the country, with over 20,000 in use today. It has excelled in
its ability to attract and develop people who are service oriented and
understand what is needed to satisfy the caller by providing a level of
service that is consistent with the AT&T heritage of providing
operations that result in an outstanding service record and service

quality.
FLORIDA RELAY SERVICE CENTER PERSONNEL

MATRIXX will team with AT&T to paralle]l best practices in the
recruitment and training of personnel for the Relay Services Center
Operation. This will include the melding of existing training processes
about how to work in a high volume, pressure packed call center
environment along with the sensitivities needed to emulate the “Spirit of
Service” that is part of AT&T’s heritage. The AT&T reputation of the
“Spirit of Service” - placing the customer and user first will ensure an
operation which is flexible and designed to satisfy this critical
constituency of the state of Florida.

An existing member of the management team that supports the AT&T
Wireless Long Distance Customer Care Center in Maitland has a hearing
loss. She has supervisory experience and over twenty five years
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industry experience in customer contact situations as a result of her
tenure with Northwestern Bell and MATRIXX. She, along with
existing and recruited resources from the community, will be part of the
management team we utilize to operationalize the program.

An estimated twenty percent of the workers in metropolitan Orlando
have fluency in both English and Spanish. The AT&T MATRIXX
partnership can provide workers who have the appropriate level of
Spanish speaking skills and the appropriate level of accent neutral
English skills to satisfy the users of the relay service.

A unique aspect of being located in the metropolitan Orlando area is our
ability to utilize some of the training sponsored by Disney University in
the area of quality service, people management and leadership.

MAITLAND FACILITY

MATRIXX Marketing currently manages an AT&T Wireless Long
Distance Customer Care center in the Maitland Business Center office
park in Maitland. MATRIXX occupies the anchor building in the office
park, with over 100,000 square feet of space available for expansion.
MATRIXX’s physical plant is well positioned to handle the near term
needs of operating the center in 1997 and any anticipated growth
requirements. The attractive demographics of the metropolitan Orlando
area will support an improvement in service quality to relay users.

Metropolitan Orlando contains a workforce that is relatively young, with
a large number of workers expected to enter the full time job market in
the next few years. The identified labor supply is more than adequate to
support the current and anticipated growth needs of the operation.

The location of the facility is in close proximity to one community
college and two four-year colleges and will allow for the attraction of
labor to support the requirements of operating a 24 hour a day, 365 days
per year operation.

Metropolitan QOrlando is the nation’s fastest growing employment
market, with growth exceeding eight percent per year, helping to ensure
a large enough supply of labor to allow for the AT&T MATRIXX team
to be selective in our personnel recruitment.

Metropolitan Orlando has been ranked by Fortune magazine as one of
the top sixty cities in the United States for workers and is regarded as
one of the intellectual capitals in the country. The high school
graduation rate in the community is among the highest in the country.
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AT&T MATRIXX PARTNERSHIP

We feel the State of Florida needs and deserves an operation that
provides value to the users. The AT&T MATRIXX partnership brings
together a resource that will:

o Allow the Florida Relay Service users access to AT&T’s industry
leading technology. Our technology has consistently resulted in a
decrease in the time needed to complete relay calls. This has
significant implications from both a user satisfaction level and
operational cost perspective for the State of Florida.

e  Operation of the center in a region of the state that is located to draw
from a labor source (metropolitan Orlando) that is collectively
known for its ability to provide world class service. Our plan is to
utilize best practices management techniques that emanate from the
partnership of industry leaders to allow for an operation that is
managed consistently with the excellence that comes from
marketplace-driven companies. The result is a more efficient
operation and a higher level of satisfaction for this critical
constituency in Florida.

e The combination of AT&T and MATRIXX, as part of the Cincinnati
Bell, Inc. family of companies, provides a flexible work force and
management team, motivated by providing a world class operation
that is positioned to support the growing population of Florida into
the twenty first century. MATRIXX specializes in managing
programs that are seamless extensions of a client’s operation. The
Maitland facility will include AT&T staff on the management team,
both on premises and at the headquarters level. This teaming of
AT&T and MATRIXX results in a more adaptable, fluid
management team and resource workers. Cincinnati Bell Telephone,
which manages an extensive customer care environment, will be an
additional resource to the AT&T MATRIXX team as we develop
and operate the relay services center operation.
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NOTICE

TIA/EIA Engineering Standards and Publications are designed to serve the ppblif. interest throg_gh
eliminating misunderstandings between manufacturers and purchasers, facilitating .mterghang.ea.bmty
and improvement of products, and assisting the purchaser in selecting and obtaining W}th minimum
delay the proper product for his particular need. Existence of such Standards and Publ}catlons s}.xall
not in any respect preclude any member or nonmember of TIA/EIA from manufacturing or selling
products not conforming to such Standards and Publications, nor shall the existence of such
Standards and Publications preclude their voluntary use by those other than TIA/EIA members,
whether the standard is to be used either domestically or internationally.

Standards and Publications are adopted by TIA/EIA in accordance with the American National
Standards Institute (ANSI) patent policy. By such action, TIA/EIA does not assume any liability

to any patent owner, nor does it assume any obligation whatever to parties adopting the Standard
or Publication.

This Standard does not purport to address all safety problems associated with its use or all applicable
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1 INTRODUCTION

1.1 General

This standard is one of a series of technical standards on user premises telephone equipment
prepared by TIA Engineering Committee TR-41. This document fills a recognized need in the
telecommunications industry, brought about by the interconnecting of public and private networks
using equipment supplied by different manufacturers. It will be useful to anyone engaged in the
manufacture of telecommunications terminal equipment and to those purchasing, operating, or
using such equipment.

The requirements in this issue are formulated to ensure compatibility with existing networks while
recognizing needs of all-digital connections and the Integrated Services Digital Network (ISDN).

1.2 Purpose

This standard establishes performance and technical criteria for interfacing and connecting with the
vartous elements of public and private telecommunications networks. Compliance with these
requirements should assure quality service. In some cases, quality performance requires location-
oriented options or equipment changes in the PBX. This flexibility is needed to accommodate
differences between network switching systems.

Therefore, to assure satisfactory performance, two items are needed: equipment design compliance
and a process for configuring the PBX to the requirements of its telephone serving area.

1.3 Categories of Performance Criteria

In accordance with EIA Engineering Publication EP-7-A, Style Manual for Standards and
Publications of EIA, TIA, and JEDC, (Ref Al), two categories of performance standards are
specified, mandatory and advisory. The mandatory performance criteria are designated by the
word "shall"; advisory are designated by the word "should”, "may”, or "desirable" (which are
used interchangeably in this standard). The mandatory criteria generally apply to safety and
protection, signaling and compatibility. They specify the absolute minimum acceptable
performance levels in areas such as transmission and equipment parameters and durability.

Advisory or desirable criteria represent product goals. In some instances, these criteria are
included in an effort to assure universal product compatibility even with equipment and facilities
operational in statistically small quantities. In other cases, advisory criteria are presented when
their attainment will enhance the general performance of the product in all its contemplated
applications.

Where both a mandatory and an advisory level are specified for the same criterion, the advisory
level represents a goal currently identifiable as having distinct compatibility or performance
advantages, or both, toward which future designs should strive.
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2 SCOPE
2.1 General

This standard covers requirements for digital PBXs. The standard anticipates that the majority of
digital PBXs manufactured and sold in North America will have ISDN functionality and
compatibility. Such digital PBXs are referred to in the remainder of this standard as Integrated
Services PBXs (ISPBX). For digital PBXs which do not have this functionality, all of the
requirements in this standard apply except for those which are specific to the ISDN functionality.

For the purposes of this standard, the PBX is considered to be a device that performs switching
functions between station apparatus interfaces, between the station apparatus interfaces and
network (CO) and special trunk interfaces, and between trunk (network and special trunk)
interfaces. Station interfaces considered in this standard consist of two different types.
Conventional analog station interfaces are assumed to be compatible with the parameters specified
in ANSI/EIA/TIA-470A-1987, Telephone Station I with Loop Signaling, (Ref A2).
Integrated Services Digital Network (ISDN) compatible station interfaces are assumed to be
compatible with the parameters specified in ANSIEIA/TIA-579-1991, Acoustic-To-Digital and

Digital-To-Acoustic Transmission Requirements for ISDN Terminals (Ref A3).

Network trunk interfaces transmit and receive network supervisory and communication signals and
are of two types: analog and digital.

The requirements in this standard are intended to assure satisfactory user voicegrade services in a
high percentage of installations both initially and over some period of time as the network grows
and changes occur in telephone serving equipment.

2.2 Compliance Reference Point

Compliance with this standard is determined at the PBX interface boundaries and is not to be
construed as a constraint on the internal coding or switching techniques of the PBX.

2.3 Compliance Interpretation

A PBX complies with this standard when it conforms to the requirements applicable to the
interfaces with which it is equipped. For satisfactory service, a PBX should be capable, through
the proper selection of equipment options, of satisfying the requirements applicable to its serving
area. The requirements for the individual types of PBX interfaces vary between public network
carriers and, in some cases, between network switching machines; therefore, multiple options are
stated for satisfying a particular requirement. :
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2.4 Conformance with Regulatory and Safety Standards

This standard is intended to be in conformance with Part 68 of the FCC Rules and Regulations
(Ref A4)! and with safety requirements specified in UL1459, Standard for Safety — Telephone
Equipment (Ref A5)2, but it is not limited to the scope of these rules or requirements. If
requirements in either of these documents are more stringent than those contained in this standard,
the provisions of those documents apply. In addition to the requirements in this standard, a PBX
is subject to environmental considerations given in ANSI/EIA/TIA-571-1991, Environmental

Considerations for Telephone Terminals (Ref A6).

1. It is expected that, during 1995, the requirements in Part 68 of the FCC Rules and Regulations wiil be
harmonized with the Canadian terminal attachment requirements in CS-03. Every effort has been made to keep
the requirements in this standard in conformity with the terminal attachment requirements in both Canada and
the USA.

2. Itis expected that Underwriters Laboratories in the USA and the Canadian Standards Association in Canada will
publish a binaticnal product safety standard for Information Technology Equipment, based on the international
standard, IEC-Publication 950. The document will be known as UL-1950/CSA C22.2 Ne. 950, third edition
and is expected to be published in early 1995. Conformity with this new standard will be mandatory in the
early 2000's and will allow for compliance with harmonized US, Canadian and International requirements.
This vehicle can be used by North American manufacturers as soon as the standard is published. However,
until the effective date in the early 2000's, compliance with UL-1459 in the USA and with CSA C22.2 No.
250 in Canada will be acceptable.
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3 DEFINITIONS

This section contains definitions of terms needed for the proper understanding and application of
this standard, which are not believed to be adequately treated elsewhere.

3.1 Digital Switching

Digital swnchmg, as employed in this standard 1s defined in IEEE Standard 100-1984, IEEE
S Di f Electri d El (Ref A7).

3.2 PBX Definitions

3.2.1 ISPBX

An ISPBX is a PBX that provides connectivity to and between ISDN and ISDN-like terminals
and/or facilities. Such terminals and facilities may consist of single or multlple channels (e.g.,
Basic Rate Access and Primary Rate Access).

3.2.2 Satellite PBX

A satellite PBX is a Private Branch Exchange that is homed on a main PBX through which it
receives calls from the public network and may connect to other PBXSs in a private network.

The satellite PBX does not have a public network directory number and all calls are routed from the
main PBX via satellite PBX tie trunks. For outgoing service, calls may be routed directly over
access lines, if provided, or over tie trunks through the main PBX and access lines. The satellite
PBX is usually located in the same local area as 1ts main PBX and is connected to the main PBX
via short haul satellite PBX tie trunks.

3.3 Interfaces

3.3.1 Digital Trunk Interface

A digital trunk interface connects to one end of a digital trunk facility, or to the digital end of a
combination trunk facility or a digitally terminated analog trunk facility. Digital trunk facilities
include integrated service type trunks as well as non-ISDN digital trunks.

3.3.2 Analog Trunk Interface
An analog trunk interface connects to one end of an analog trunk facility, or to the analog end of a
combination trunk facility or a digitally terminated analog trunk facility.

3.3.3 Digital Line Interface

A digital line interface connects to a digital telephone set with separate transmit and receive paths.
Acoustic voice signals from the user are converted to digital signals to the transmit pair, and digital
signals from the receive pair are converted to acoustical signals to the user. Digital sets include,
but are not limited to, ISDN-compatible station terminals.

3.3.4 Analog Line Interface

An analog line interface connects to a 2-wire analog on-premises (ONS) or off-premises (OPS)
station.

3.4 Network Access Lines

In ANSI Standard T'1.508-1992, Network Performance - Loss Plan for Evolving Digital Networks
(Ref A8), connections between a digital PSTN office (e.g., a DEO) and customer equipment, such

"‘S
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as an ISPBX, are referred to as "access lines". Ref A8 defines two types of access lines, analog
and digital; these designations determine the network loss specifications and the network loss
values associated with each type of access line.

3.4.1 Analog Access Lines

For loss planning purposes, an analog access line interface at the PBX is defined as an interface for
which the network will accord analog access line loss treatment (as defined in Ref A8). The
network loss treatment of analog access lines consists of the application of network loss (typically
0, 3 or 6 dB) by the PSTN office in the receive path of (i.e., towards) the access line. No
network loss is applied in the access line transmit direction for any connection.

The analog access line designation is not dependent on the actual nature of the network interface or
facility, although traditionally an analog access line would utilize analog facilities and terminate at
an analog interface at the customer premises. However, a wholly or partly digital facility,
including a digital termination at the customer premises, would still be treated by the PSTN as an
analog access line if it exhibits the loudness characteristics assumed for an analog access line. That
is, when one or more of the following elements of an access line are analog:

Network Interface (NI);
Facility (wholly or any portion thereof);
Network switch termination;

the network switch will treat the line as an analog access line.

3.4.2 Digital Access Lines

For loss planning purposes, a digital access line interface at the PBX is defined as an interface for
which the network will accord loss treatment as for an interconnecting network with respect to
connections through the network (as defined in Ref A8). This loss treatment consists of loss
inserted by the network (generally the digital end office, DEO) on connections terminating to an
analog access line in the analog access line receive direction. No loss is inserted by the DEO in
the digital access line receive direction. For connections to the PSTN, no loss is inserted by the
DEQO in either direction.

Digital access lines have a digital NI, a digital termination at the serving CO, and a digital network
facility with no analog portions. Examples of digital access lines are; ISDN BRA, ISDN PRA,
Switched 56 Digital Data, and direct DS1 connections to digital end offices.
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3.5 Abbreviations
Abbreviations, other than in common usage, which appear in this standard are defined below.

3.5.1 PBX Interfaces

ONS — Line interface to on-premises station

OPS — Line interface to off-premises station

ICS — Digital line interface to ISDN Compatible Station (meeting requirements of Ref A3)

ATT — Analog trunk interface to tie trunk

IST — Digital trunk interface to integrated services trunk

ISD/TT — Digital trunk interface to integrated services trunk and digital interface to non-ISDN
digital or combination tie trunk3

S/ATT  — Analog trunk interface to analog satellite PBX tie trunk

SDTT  — Digitat trunk interface to digital satellite PBX tie trunk

AAL(A) — Analog trunk interface to analog PSTN access line
AAL(D) — Digital trunk interface to analog PSTN access line

DAL — Digital trunk interface to digital PSTN access line
ATO — Analog trunk interface to anatog toll office (TO) trunk
Some uses of these interfaces are shown in Fig 1.

3.5.2 Other Abbreviations (including PBX Trunk Types and Channel Bank
Equivalents)

AEO — Analog End Office

ARLP — Acoustic Reference Level Plan

ATO — Analog Tandem Office?

DEO — Digital End Office

DID — Direct Inward Dialing

DPO —- Dial Pulse Originating (Channel Unit)

DPT - Dial Pulse Terminating (Channel Unit)

DRS — Digital Reference Signal

DTO - Digital Tandem Office

ERL — Echo Return Loss

FX — Foreign Exchange

FXO — Foreign Exchange Office (Channel Unit)

FXS — Foreign Exchange Subscriber (Channel Unit)
IEC - Interexchange Carrier

LEC — Local Exchange Carrier

OOLR — QOverall Objective Loudness Rating

PSTN — Public Switched Telephone Network

ROLR — Receive Objective Loudness Rating

SAO -— Special Access Office (Channel Unit)

SAS — Special Access Subscriber (Channel Unit)

SRL — Singing Return Loss

TOLR — Transmit Objective Loudness Rating

WATS  — Wide Area Telephone Service

3.

4. Historicaily, TO denoted a Tell Office, now known as a Tandem Office. In the present context, TO denotes
any office other than the EO (CQ).

HINE = & = 5
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4 INTERFACE REQUIREMENTS

Note: The requirements in this section assume a ringer equivalence number (REN) of 5. If the
PBX has a REN of less than 5, then the requirements designated by the parenthetical
expression (REN) need to be appropriately scaled in accordance with Section 68.312 of the
FCC Rules and Regulations (Ref A4)

4.1 Public Network Access Interface - Analog

Note: For brevity, the term "network" is used in this section to denote public network. The term
"nerwork" replaces the traditional reference to "Central Office” or "CO" except in cases
where the CO performs a specific function.

4.1.1 Supervision - Ground Start Access Lines

Ground start access lines provide either two-way Direct Outward Dial (DOD) and attendant-
handled incoming call service’, one-way DOD service, or one-way attendant-handied incoming
service. Common (CO) battery loop supervision, Dual Tone Multifrequency (DTMF) or loop dial
pulse (DP) signaling, alerting signals (ringing), and voiceband electrical energy are transmitted
across the two-wire ground start access line interface.

Two types of network battery are used at present. One is conventional battery with the negative
lead connected to the ring conductor and the positive lead connected to the network ground. The
other is floating battery that is a feature of recently-developed local switching systems, which are
being deployed throughout the network. In the ground-start application, floating battery looks like
conventional battery during the following intervals: (1) the idle state, (2) the service request state,
(3) the first 210 ms of the addressing state, and (4) the alerting state. It looks like the conventional
battery during all but the first 50 ms of the disconnect sequence as well. In all the other call states
(remaining part of the addressing, call processing, and communication states), battery is connected
between tip and ring with neither of its leads grounded.

As noted above, floating battery looks like conventional battery only during the first 210 ms of the
addressing state; i.e., tip ground present. After at least 210 ms of the addressing state have
elapsed, the network disconnects the ground from the tip. A failure of the terminal to provide loop
closure before tip ground disconnect may terminate the call. For loop-closure timing criteria for
ground start trunks with digital interfaces, see 6.2.4. On lines with floating battery, the disconnect
sequence also differs from lines served by conventional battery. On lines with floating battery,
when the terminal requests a disconnect; i.e., opens the loop, the network responds by reapplying
ground to the tip (no tip ground is present - see above call states) conductor within 50 ms of the
terminal disconnect. The network then disconnects the tip from ground and opens the loop (in
actual implementations, these two actions do not have to be simultaneous; the loop may be opened
before ground is removed from the tip), thus indicating that the call has been disconnected and that
the network has returned to the idle state. On lines with floating battery disconnected during the
addressing state, the network will not reapply tip ground.

The criteria for ground-start signaling on lines with floating battery are such that, if a terminal
complies with them, it is compatible with ground-start signaling on all lines (conventional or
floating battery). Terminals requiring the tip conductor to be grounded in the addressing and

5.  Attendant-handled includes all call answering methods which perform the functions of an attendant, e.g., night-
answering arrangements, automated attendant, and Direct Inward System Access.

6. The battery feed voltage range and maximum currents that can be encountered on ground start and on loop start
access lines are defined by the network steady-state dc voltage vs. current characteristics given in ANSI T1.401-
1993, Interface Betwes arriers and C allations — Analog Voicegrade itched Access Line ing
Loop-Start and Ground-Start Signaling (Ref A10

.
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communications state are not compatible with network floating battery configurations and may not,
in all cases, be accommodated by the network.

4.1.1.1 Idle State

4.1.1.1.1 The PBX shall maintain an idle condition when the external dc resistance between tip
conductor and ground at the interface is 30 KQ, or greater.

4.1.1.1.2 In the on-hook state, the power delivered into the loop simulator circuit in Fig 2 shall
not exceed -55 dBm within the frequency band 200 to 4000 Hz.

|1 o T
c |
Bog (Note 2)
1 2
R; L Polarity
(Note 1) Switch
2
V L ]

R, =600 Q (+1%)
L =10 henry, up to 150 mA
C =500 puF (-10%, +50%)

Vb
Position
(Note 2)
1 425V 565V both I & 2 400 to 1740
2 105 v 2 1300 to 2000 Q
NOTES:

1. Termination R is normally connected. Remove termination R or replace it by the

alternative terminations in Fig 18 when specified.
2. Resistance R + Ry shall be continuously variable across the ranges given in the chart.

Figure 2 - Loop Simulator Circuit
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I Test Test

2000 Condition 1 = Condition 2

|
|

— 52.5V

200Q |
R I
—_ Lip 1 ¢ 1t <6mA

Figure 3 - On-hook Condition Test Circuit

4.1.1.1.3 The PBX trunk circuit shall draw no more than 1.7 mA dc in the ring conductor during
idle circuit conditions, measured with the tip conductor open and -52.5 V battery in series with a
500-ohm resistor connected between the ring conductor and PBX ground. To ensure network
recognition of idle, the PBX shall meet the two test conditions shown in Fig 3.

4.1.1.1.4 No potential more positive than PBX ground shall be applied to either the tip or ring
conductor.

4.1.1.1.5 To facilitate mechanized testing procedures by presenting a recognizable termination
signature, it is desirable that the PBX have one of the characteristics included in Table 1.

4.1.1.2 Seizure - Incoming Call

4.1.1.2.1 Incoming seizure shall occur in response to either ground on the tip conductor or the
appearance of ringing potential, or both. It is desirable that PBXs not depend on tip conductor
voltage change from open to ground as the only indication of incoming call seizure.? '

4.1.1.2.2 Ground start access lines shall provide for detection of ground applied on the tip
conductor at the network interface as an indication of incoming seizure. This ground shall be
detected when the tip-to-ground dc voltage-versus-tip-conductor-current falls within the network
operating region of Fig 5 for lines with conventional batteries and within the network operating
region of Fig 6 for lines with floating batteries.

4.1.1.2.3 The PBX trunk circuit shall operate properly with up to +3 V dc¢ earth potential
difference between network and PBX grounds.

4.1.1.2.4 During the application of the test voltages listed in Tabie 2, the total impedance of the
parallel combination of the ac impedance across tip and ring conductors and the ac impedance from
the ring conductor to ground (with ground on the tip conductor) shall be greater than the values
given in Table 2. This is necessary to prevent ringing pre-trip.

7.  The network may not provide a disconnect signal before it provides an incoming seizure for the next call.
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Table 1 - Acceptable Ground Start Terminations

Signa- | R R R, \Y v,
we | €Q) 3&2) (KQ) (volt) (valt)
A 18<R <25 |[>100 >100 0 0
C >54 T<R<13 R, -55<V,,<-40 Vg
D >54 T<R,<13 >100 -55<V,,<-40 0
E >54 7<R,<13 27<R,,<35 -55<V,,<-40 Ve
F >54 27<K, <35 R, 20<V, <18 |V,
G >54 27<R,,<35 R1g -55<V,,<-40 Ve
H >54 27<R,<35 |>100 -55<V <-40 0
J >54 14<R,<20 |27<R<35 -55<V,<-40 Vi
K >54 27<Rg<33 >100 -29<V . <-1 8 0

The values in this table are the three-terminal equivalents (Fig 4) and do not necessarily represent
the actual circuit configuration.

The designations in the signature column correspond to various terminations recognized as ground
start access lines by mechanized loop testing equipment and have no specific significance for

PBXs.

TIP

RING

GR?UND
Figure 4 - Three-terminal Loop Signature Equivalents

L - °
o ;f,‘_ >

W %




EIA/TIA-464B
Page 12

DC Voltage (V),
Tip-with-
respect-
to-ground

el R I I

80

o
S
2|

Current (mA)

Figure 5 - Network steady-state tip-to-ground dc voltage-versus-tip-
conductor-current characteristics for ground-start signaling on lines
with conventional batteries
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4.1.1.2.5 During the application of voltages listed in Table 2, the total dc current flowing between
tip and ring conductors shall not exceed 3.0 mA; it is desirable that it not exceed 1.0 mA.

Table 2 - AC Impedance Pre-trip Requirements

JVoltage f{ange
Range of compatible Minimum
Ringing | ringing frequencies (Hz) AC Signal DC Bias V(dc) Impedance
Type V(rms) {Note 1) (Q)
A 17 40-130 0-105 1400
20 40 - 130 0-105 1400
23 40 - 130 0-105 1400
27-33 40 - 130 0-56.5 1000
B 153-34 40 - 130 0-105 1600
>34 - 49 62 - 130 0-105 1600
>49 - 68 62 - 150 0- 105 1600

Notes on Table 2:
1. Where range extension is used, the voltage may be as high as + 105 V dc. This higher

range extension voltage is not specifically noted in FCC Part 68, Table 68.312-1.

2. The ringer equivalence number (REN) is defined to be the value determined in FCC Part 68

(“Ringer Equivalence Definition”), followed by the ringer type letter indicator
representing the frequency range for which the number is valid. If Ringer Equivalence
is to be stated for more than one Ringing Type, testing shall be performed at each
frequency range to which Ringer Equivalence is to be determined, and the largest
resulting Ringer Equivalence Number so determined will be associated with -each
Ringing Type letter designation for which it is valid.

The ringer equivalence is five times the impedance limitation listed in Table 2, divided
by the minimum measured AC impedance during the application of simulated ringing as
listed in Table 2. In this table and throughout this document, a ringer equivalence
number (REN), as defined in Part 68.312 of the FCC Rules and Regulations, of 5 is

assumed.

3. For AC impedance performance requirements, see 4.1.1.2.4 and 4.1.2.2.1 for ground-start

and loop-start, respectively.

4.1.1.2.6 Alerting shall occur in response to either tip ground or to ringing (with tip ground also

applied).®

8. Use of

incoming ringing as the alerting signal insures compatibility with carrier failure activation of trunk

conditioning. This optional carrier feature has been implemented in both analog and digital carrier system
equipment.

Carrier failure activation of trunk conditioning is used to prevent the seizure of a defective trunk by the PBX for
an outgoing call. Approximately 2.5 seconds after a carrier system failure is detected, a permanent tip ground
is applied toward the PBX to hold the trunk busy. (If an existing call is in progress when the failure is
detected, the carrier terminal removes the tip conductor ground for 2 seconds to release the existing connection
before sending the permanent seizure signal.) Upon restoral of the carrier system, the tip ground is removed,
restoring the trunk to its normal idle state, available for service.

% e
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4.1.1.2.7 When the PBX uses the tip ground alone as the alerting signal, alerting shall not
commence until the ground has persisted for at least 1 second at the interface, but alerting shall
commence within 8 seconds after receipt of tip ground.

4.1.1.2.8 When the PBX responds to incoming ringing as the alerting signal, the trunk circuit
shall respond to the voltage signals in Table 3.

Table 3 - Ringing Response Table

Voltage Range
Range of compatible
Ringing | ringing frequencies (Hz) AC Signal DC Bias V(dc)
Type V(rms)

A 17 40- 130 0-105
17-23 55-130 0-105

27 - 33 95 - 130 0-56.5

B 15.3-34 40 - 130 0-105
>34 - 49 62 -130 0- 105

>49 - 68 62 - 150 0- 105

4.1.1.2.8.1 The PBX shall be able to respond to ringing bursts of 2 seconds out of every 6

seconds.

4.1.1.2.8.2 The PBX shall not respond to momentary bursts of ringing less than 125 ms in
duration. The PBX shall commence alerting within 8 seconds of the start of the initial ringing
burst.

4.1.1.2.9 To test for a recognizable impedance signature, the network may apply test signals, not
intended for alerting. It is desirable that the PBX not respond to these signals:

¢ Signals of -40 or -60 V dc, with and without a superimposed sinusoidal signal of 10 V rms or
less at 24 Hz, applied tip-to-ground and ring-to-ground simultaneously for 0.8 second;

* A signal of -20 V dc, with and without a superimposed sinusoidal signal of 10 V rms or less at
24 Hz applied tip-to-ground with ring grounded for 0.8 second;

* Grounding of the tip or ring or both, each through 5000 € for 0.1 second;

* Grounding of the tip for up to 1 second, simultaneously with the sequential application to the
ring of -10 V dc only, and -20 V dc with a superimposed sinusoidal signal of 5 V rms or less at
30 Hz, for up to 0.5 second each;

» Sequential application of -10 V dc only, and -20 V dc with a superimposed 30 Hz sinusoidal
signal of 5 V rms or less applied tip to ground and ring to ground simultaneously for up to 0.5
second each.

4.1.1.2.10 Two-way trunk circuits shall be made busy to outgoing seizure within 100 ms of the
application by the network of ground on the tip conductor.

4.1.1.2.11 No audible tones shall be sent to the network by the PBX after incoming seizure and
before answer.

4.1.1.3 Answer Supervision

4.1.1.3.1 To answer a call, the PBX shall apply a termination across the tip and ring having a
voltage-versus-current function, V(I), at the interface that falls in the combined acceptable regtons

- ey AR
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A and B shown in Fig 7 (normal power available) or Fig 8 (commercial power outage). It is
desirable that the voltage-versus-current function, V(I), at the interface falls in the combined
acceptable region A shown in Figs 7 or 8.

In this state, the dc resistance from tip-to-ground and ring-to-ground shall be greater than 30 KQ.
No voltages shall be applied to tip and ring other than those used for signaling, supervisory, and
transmission purposes. '

4.1.1.3.2 The PBX shall provide a transmission path from the answering attendant to the interface
within 160 ms after application of the answer signal. It is highly desirable that the PBX minimize
or eliminate any ringing signal that might be heard by the attendant. When the call is extended to a
station, the PBX shall provide a two-way transmission path between a called station and calling
facility within 400 ms of station answer to avoid clipping initial speech energy.

4.1.1.3.3 Over the range of loop conditions specified by the loop simulator circuit in Fig 2, the
loop current shall, for at least 5 seconds after the PBX goes to the normal off-hook state occurring
in response to ringing (called party off-hook condition), either exceed that which would flow
through a 200-ohm termination or not decrease by more than 25 percent from the maximum value
attained during this 5-second interval, unless the equipment is returned to the on-hook state during
this interval.

4.1.14 Seizure - Outgoing Call

4.1.1.4.1 To initiate an outgoing seizure, the trunk circuit shall ground the ring conductor
through a local resistance of 550 2 maximum as seen at the interface.

4.1.1.4.1.1 For 2-way access lines, ground on the ring conductor shall appear within 50 ms of
selection of the access line for an outgoing call.

4.1.1.4.2 The trunk circuit shall switch from ground start to a loop supervisory mode within 210
ms after the network applies ground on the tip conductor. The PBX shall recognize the
application of tip ground when the tip to ground dc voltage-versus-tip-conductor-current falls
within the network operating region of Fig 5 for lines with conventional batteries and within the
network operating region of Fig 9 for lines with floating batteries.

4.1.1.4.3 During the conversion from ground start to loop supervisory state, the ring conductor
current shall not fail below 17 mA for more than 1 ms. (This assumes no change or interruption of
the network provided battery feed circuit and facilities.)

4.1.1.4.4 Once the loop mode is established, spurious opens (other than those caused by contact
bounce) that cause the loop current to fall below 17 mA for longer than 1 ms shall not occur,
unitess the address signaling sequence has been completed. (This assumes no change or
interruption of the network provided battery feed circuit and facilities.)
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4.1.1.5 Outgoing Address Signaling

4.1.1.5.1 After conversion to loop supervision as described in 4.1.1.4.2 and during address
signaling, the PBX shall provide a termination across the tip and ring as follows:

¢ For lines with DTMF addressing, the steady-state dc voltage-versus-current characteristic shall
be within the combined acceptable regions A, B, and C shown in Fig 7 (normal power
available) or Fig 8 (commercial power outage). It is desirable that the voltage-versus-current
function, V(I), at the interface falls in the acceptable regions A and C shown in Figs 7 or 8.
This characteristic shall be maintained until the completion of dialing. Following the
completion of addressing, the steady-state dc voltage-versus-current characteristic shall be
within the combined acceptable regions A and B shown in Fig 7 (normal power available) or
Fig 8 (commercial power outage). It is desirable that the voltage-versus-current function, V(I),
at the interface falls in the combined acceptable region A shown in Figs 7 or 8.

¢+ For lines with dial pulse addressing, the steady-state dc voltage-versus-current characteristic
shall be within the combined acceptable regions A and B shown in Fig 7 (normal power
available) or Fig 8 (commercial power outage). It is desirable that the voltage-versus-current
function, V(I), at the interface falls in the combined acceptable region A shown in Figs 7 or 8.
This characteristic shall be maintained until the called end answers or the call disconnects prior
called end answer.

In this state, the dc resistance from tip-to-ground and ring-to-ground shall be greater than 30 KQ.
Network control signals shall not be transmitted until 20 ms after this state is entered.

4.1.1.5.2 The PBX shall transmit address signals in accordance with the requirements of 6.1
(Dual Tone Multifrequency) or the recommendations of Annex E (Dial Pulsing). '

4.1.1.5.3 1If senderized operation with dial tone detection is used, the PBX shall distinguish
between dial tone and noise, where dial tone consists of 350 Hz and 440 Hz (+ 2%) at a level of
-26 dBm (-29 dBm per frequency) measured across a 600-ohm termination at the interface, with a
noise level of 40 dBmC. The maximum expected dial tone level is -7 dBm (-10 dBm per
frequency).

4.1.1.6 Call Supervision

4.1.1.6.1 Once the call is answered by the PBX (incoming call) or far end (outgoing call), the
steady-state dc voltage-versus-current characteristic shall be within the combined acceptable
regions A, B, and C shown in Fig 7 (normal power available) or Fig 8 (commercial power
outage). It is desirable that the voltage-versus-current function, V(I), at the interface falls in the
acceptable regions A and C shown in Figs 7 or 8.

4.1.1.6.2 The PBX shall maintain loop dc continuity during momentary interruptions of network
battery and ground or both as outlined in 4.1.1,7.3. The PBX shall maintain dc foop continuity
regardless of the polarity of the network loop.

4.1.1.6.3 The PBX shall not generate momentary breaks in the dc path through the trunk circuit
exceeding 100 ms, any such interruptions to be separated by at least 900 ms on outgoing calls and
for longer than 10 seconds on incoming calls, except to signal disconnect or, on outgoing calls, to
flash-recall a network operator. If the PBX automatically generates flash signaling, it shall
generate an on-hook indication of 300 ms to ! second to signal a flash request.

4.1.1.6.4 Over the range of loop currents specified by the loop simulator circuit in Fig 2, the PBX
shall not deliver signals into a 600-ohm termination at the tip and ring terminals from sources
internal to the equipment with energy in the 2450- to 2750-Hz band unless at least an equal amount
of energy is present in the 800- to 2450-Hz band. In addition, the insertion loss (assuming 600-
ohm source and terminating impedances) of through transmission paths from other equipment to
the network at any frequency in the 800- to 2450-Hz band shall not exceed the loss at any
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frequency in the 2450- to 2750-Hz band by more than 1 dB (maximum loss in the 800- to 2450-Hz
band minus minimum loss in the 2450- to 2750-Hz band <1 dB).

4.1.1.7 Disconnect Sequences

4.1.1.7.1 Disconnect Originated by the PBX

The PBX trunk circuit shall open (150 K minimum resistance) the loop toward the network for a
minimum of 50 ms, and then return to the idle state as described in 4.1.1.1, while maintaining the
trunk busy to outgoing call seizures.

On receipt of a 150 ms or longer removal of network ground from either the tip or the ring
conductor, the PBX shall remove the outgoing trunk busy condition. It is desirable that the PBX
interpret a 100-ms or longer removal of the tip or ring ground as a valid network disconnect signal.

NOTE: There is no guarantee that the network will provide a disconnect signal before it provides
an incoming seizure for the next cail.

The PBX shall idle the trunk within 200 ms of the removal of network ground.

4.1.1.7.2 Disconnect Originated by the Network

The PBX shall interpret a 600-ms or longer open-loop condition (removal of tip and/or ring
ground) as a valid network disconnect.

The PBX shall idle the trunk within 850 ms of the removal of network ground. The PBX shall
maintain a busy indication toward the network unttl the trunk has been idled.

4.1.1.7.3 Hit Protection

The PBX shall ignore open-loop conditions of less than 350 ms duration if separated by more than
100 ms.

4.1.2 Supervision - Loop Start Access Lines

Loop start access lines are used to provide attendant-handled one-way incoming call service, and
direct-dialed one-way outgoing call service. Loop start trunks shall not be provided as two-way
trunks. Common (CO) battery loop supervision, Dual Tone Multifrequency (DTMF) or loop dial
pulse (DP) signaling, alerting signals (ringing), and voiceband electrical energy are transmitted
across the two-wire loop start trunk interface.?

4.1.2.1 Idle State

4.1.2.1.1 In the on-hook state, the power delivered into the loop simulator circuit in Fig 2 shall
not exceed -55 dBm within the 200- to 4000-Hz frequency band.

4.1.2.1.2 The dc resistance between tip and ring conductors, and between each of the tip and ring
conductors and earth ground shall be greater than 5 K2 (REN) for applied dc voltages not
exceeding 100 V, and shall be greater than 30 K€ (REN) for voltages between 100 and 200 V.

4.1.2.1.3 No dc potential shall be transmitted from the PBX across the interface.

4.1.2.1.4 To facilitate mechanized loop testing procedures by presenting a recognizable
termination, it is desirable that the PBX have impedance characteristics as given in Table 4.

4.12.2 Seizure - Incoming Call

4.1.2.2.]1 During the application of the test voltages listed in Table 2, the impedance (REN)
between the tip and ring conductors (defined as the quotient of applied ac voltage divided by

9. See footnote 6
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resulting true rms current) shall be greater than the values given in Table 2. This is necessary to
prevent ringing pre-trip.

4.1.2.2.2 During the application of test voltages listed in Table 2, the total dc current flowing
between tip and ring conductors shall not exceed 3.0 mA, and it is desirable that it not exceed 1.0
mA.

Table 4 - Acceptable Loop Start Terminations

Termination | Frequency (Hz) | Test Voltage (V) | - Impedance (KQ)
Type ‘
I 24 3t0 10 4<I1ZI <18
(see note 3)
I
Part 1 24 10 IZ11 < 40
Part 2 24 , 2.5 1Z2l < 4IZ1] (see note
3)
Notes on Table 4:
1. For recognized impedance signatures, the PBX should satisfy the requirements for
either termination Type I or for both part 1 and part 2 of termination Type II.
2. IZI represents the absolute magnitude of impedance.
3. The values shown apply for a termination having a REN of one or less as defined in the

FCC Rules. For an REN greater than unity, the minimum value in the table listed for
termination Type I (4 KQ) should be divided by the actual REN of the PBX.

4. The signature of a PBX may be either termination Type I or Type Il, or a combination
of several impedances of Types I and II connected in parallel (as long as the REN of the
PBX does not exceed the allowed REN of the access line to which the PBX is
connected).

5. IZ11 represents the impedance resultant from the conditions of termination Type II part
1. Z2l represents the impedance resultant for the conditions of Type II part 2.

4.1.2.2.3 The tip-to-ground and ring-to-ground impedances at frequencies and voltages given in
Table 2 shall be greater than 100 KQ.

4.1.2.2.4 The tip-to-ground and ring-to-ground impedances over the frequency range 60 to 660
Hz, for voltages up to 50 V rms, shall exceed 20 K,

4.1.2.2.5 The PBX trunk circuit shall respond to the voltages shown in Table 3.

4.1.2.2.5.1 The PBX shall respond to ringing bursts of 2 seconds duration out of every 6
seconds, and shall commence alerting within 8 seconds.

4.1.2.2.5.2 The PBX shall not respond to momentary bursts of ringing less than 125 ms in
duration.

4.1.2.2.5.3 The PBX shall cease alerting within 5.2 to 8 seconds after the end of the last ringing
burst from the network.
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4.1.2.2.5.4 To test for a recognizable impcdance signature, the network may apply test signals,
not intended for alerting. It is desirable that the PBX not respond to these signals:

 Signals of 10 V rms or less, at 24 or 30 Hz, superimposed on -70 to +70 V dc, on tip (with
ring grounded), on ring (with tip grounded), or on both tip and ring, with respect to ground;

e AC signals of 10 V rms or less, tip-to-ring or tip-to-ground and ring-to-ground at any
frequency from 5 to 1000 Hz;

e DC voltages from zero to +200 V, tip-to-ring, tip-to-ground, or ring-to-ground.

The conditions described above may be applied during mechanized maintenance procedures. Such
tests are applied sequentially; the series of test may last up to 12 seconds.

4.1.2.2.5.5 If a PBX does not present a signature as described in 4.1.2.1.4, it is desirable that it
not alert on application of 33 V rms or less at 24 Hz for 2 seconds or 60 V rms or less at 24 Hz for
0.8 seconds or less, tip-to-ring or tip and ring with respect to ground.

4.]1.2.2.6 Where the serving network switch is arranged to provide immediate tip-ring reversal
upon seizure toward the PBX, the PBX, if optionally equipped for this service, shall mark the
outgoing access to the trunk busy within 100 ms of appearance of battery potential on the tip
conductor.

4.1.2.2.7 No audible tones shall be returned by the PBX toward the network after seizure and
before answer.

4.1.2.3 Answer Supervision

4.1.2.3.1 Effecting Near-end Answer Supervision

To answer a call, the PBX shall apply a termination across the tip and ring having a voltage-
versus-current function, V(I), at the interface that falls in the combined acceptable regions A and B
shown in Fig 7 (normal power available) or Fig 8 (commercial power outage). It is desirable that
the voltage-versus-current function, V(I), at the interface falls in the combined acceptable region A
shown in Figs 7 or 8.

In this state, the dc resistance from tip-to-ground and ring-to-ground shall be greater than 50 K.
No voltages shall be applied to tip and ring other than those used for signaling, supervisory, and
transmission purposes.

4.1.2.3.2 Detecting Far-end Answer Supervision

Far-end answer supervision can be provided from some network offices. A PBX may, optionally,
use this capability to enhance call accounting features.

Foliowing called party answer, the network (where equipped for this service) will reverse the tip
and ring polarity on the access line. This reversal will be maintained as long as the connection is
maintained and the called party remains off-hook.

A PBX equipped for reverse polarity detection of far-end answer shall detect a polarity reversal
lasting for 2 s or longer and reject reversals lasting for 1.5 s or less.

4.1.2.3.3 Completion of Transmission Path

The PBX shall provide a transmission path from the answering attendant to the interface within
160 ms after application of the answer signal. It is highly desirable that the PBX minimize or
eliminate any ringing signal that might be heard by the attendant. When the call is extended to a
station, the PBX shall provide a two-way transmission path between a called station and calling
facility within 400 ms of station answer to avoid clipping initial speech energy.
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4.1.2.3.3 Current Continuity

Over the range of loop conditions specified by the loop simulator circuit in Fig 2 (with R
disconnected) the loop current shall, for at least 5 seconds after the PBX goes to the normal off-
hook state occurring in response to ringing (called party off-hook condition), either exceed that
which would flow through a 200-ohm termination or not decrease by more than 25 percent from
the maximum value attained during the 5-second interval, unless the equipment is returned to the
on-hook state during the 5-second interval.

4.1.2.4 Seizure - Outgoing Call

4.1.2.4.1 To seize the trunk for an outgoing call, the PBX shall terminate the tip and ring with a
termination as given in 4.1.2.3.1.

4.1.2.4.2 The PBX shall provide a voice band transmission path between the interface and the
calling terminal for the purpose of call progress tone transmission.

4.1.2.4.3 Once the loop mode is established, spurious opens, other than those caused by contact
bounce, that cause the loop current to fall below 17 mA for longer than 1 ms shall not occur,
except for legitimate dial pulses, unless the address signaling sequence is completed. (This
assumes no change or interruption of the network provided battery feed circuit and facilities.)

4.1.2.5 Outgoing Address Signaling

4.1.2.5.1 The PBX shall transmit address signals in accordance with the requirements of 6.1
(Dual Tone Multifrequency) or the recommendations of Annex E (Dial Pulsing).

4.1.2.5.2 If senderized operation with dial tone detection is used, the PBX shall distinguish
between dial tone and noise, where dial tone consists of 350 Hz and 440 Hz (+2%) at a level of
-26 dBm (-29 dBm per frequency) measured across a 600-ohm termination at the interface, with a
noise level of 40 dBrnC. The maximum expected dial tone level is -7 dBm (-10 dBm per
frequency).

4.1.2.6 Call Supervision

4.1.2.6.1 The PBX shall provide for continued call supervision in accordance with the conditions
given in 4.1.2.3.1. The PBX shall maintain dc loop continuity, during momentary interruptions of
network battery, ground, or both, as outlined in 4.1.2.7.2. The PBX shall maintain dc loop
continuity regardless of the polarity of the network loop.

4.1.2.6.2 The PBX shall not generate momentary breaks in the dc path through the trunk circuit
exceeding 100 ms and separated by at least 900 ms, on outgoing calls or for longer than 10
seconds on incoming calls, except 10 disconnect from the call or, on outgoing calls, to flash-recall a
toll operator. If the PBX automatically generates flash signaling it shalt generate an on-hook
indication of 300 ms to I second duration o signal a flash request.

4.1.2.6.3 Over the range of loop currents specified by the loop simulator circuit in Fig 2, the PBX
shall not deliver signals into a 600-chm termination at the tip and ring terminals from sources
internal to the equipment with energy in the 2450- to 2750-Hz band unless at least an equal amount
of energy is present in the 800- to 2450-Hz band. The insertion loss (assuming 600-ochm source
and terminating impedances) of through transmission paths from other equipment to the network at
any frequency in the 800- to 2450-Hz band shall not exceed the loss at any frequency in the 2450-
to 2750-Hz band by more than 1 dB (maximum loss in the 800- to 2450-Hz band minus loss in the
2450- to 2750-Hz band < 1 dB).
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4.1.2.7 Disconnect Sequence
4.1.2.7.1 Criteria for Transmission of PBX Disconnect

4.1.2.7.1.1 When the PBX party disconnects, the PBX connection shall be released and the
disconnect shall immediately be passed to the network. To disconnect, the trunk circuit shall go
on-hook, increasing the resistance between tip and ring and from tip to ground, and from ring to
ground as given in 4.1.2.1.

4.1.2.7.1.2 When generating a disconnect, within 850 ms of the onset of the on-hook, the PBX
shall return to the idle state as described in 4.1.2.1; i.e., the PBX shall be prepared to process a
new incoming signal properly.

4.1.2.7.1.3 If the PBX originated the call, in order to assure that the network recognizes the on-
hook as a disconnect, it is desirable that the on-hook be maintained for 1 second minimum without
flash timing or 1.5 seconds minimum with flash timing, after which time a new outgoing call may
be initiated. :

For calls incoming to the PBX, the network will not allow a new call to be originated or received
by the on-hook PBX until the calling party goes on-hook or, if the calling party remains off-hook,
until the PBX on-hook has been maintained for 10 seconds to 4 minutes.

4.1.2.7.2 Criteria for Detection of Network Disconnect

The PBX shall not interpret loop opens of less than 350 ms as network disconnect signals, but
shall interpret loop opens greater than 600 ms as network disconnect signals. PBXs shall not be
designed to depend on loop current interrupts for use as primary disconnect signals, since the
telephone network currently provides no systemwide standard release signals on loop start lines.

4.1.2.7.3 Return to Idle

When a network disconnect signal is received by the PBX, the PBX switching connection shall be
dropped (if not already dropped), and the trunk circuit returned to the idle state within 850 ms of
initiation of the open.

4.1.3 One-Way Direct Inward Dialing (DID) Service Network Access Interface

4.1.3.1 Definition

Direct Inward Dialing (DID) provides for direct dial access to PBX stations from the public
switched network. Direct Inward Dialing requires transmission of address signals from the
serving network to the PBX. This signaling may involve a register-sender interface, requiring
PBX supervisory compatibility with wink start, delay dial, or immediate start dial supervision.

4.1.3.2 Idle Conditio_n

4.1.3.2.1 To ensure proper recognition of the idle condition by the network, the PBX shall
maintain an idle condition when the external dc resistance across the tip and ring conductors at the
interface is 15 KQ or greater. In the idle condition, the PBX shall provide a battery supply voltage
on the ring conductor of -41.0 V dc, minimum, and -56.5 V dc, maximum, with respect to
ground and O to -5 V dc with respect to ground on the tip conductor.

4.1.3.2.2 The power delivered into the DID loop simulator circuit (Fig 10) in the idle condition
shall not exceed -55 dBm unless the PBX is arranged to inhibit incoming signals.




EIA/TIA-464B

Page 26
JLE
0T
1l
R2
R | {Note 2)
(Note 1)
© R
R, = 600 Q (+1%)
" L 210 henry, up to [50 mA
C =500 uF (-10%, +50%)
NOTES:
1. Termination R1 is normally connected. Remove termination Ry or replace it by the

alternative terminations in Fig 18 when specified.
2. Resistance R7 + Ry, shall be continuously variable over the range of 400 to 2450

Figure 10 - DID Loop Simulator Circuit

4.1.3.3 Seizure - Incoming Calls

The PBX shall recognize a resistance of 2450 € or less between tip and ring conductors at the
interface as a network seizure,

4.1.34 Incoming Address Signaling

4.1.3.4.1 Signaling Protocols

Three signaling protocols exist: immediate start, wink start and delay dial. The serving telephone
company usually determines, based on network equipment capabilities, which of these protocols
will be used.

4.1.34.1.1 Immediate Start

With immediate start, the network does not wait for a PBX response to the connect signal before
initiating outpulsing. Address signaling used with immediate-start consists of only dial pulsing,
either Loop Pulsing or Battery and Ground Pulsing.

4.1.34.1.2 Wink Start

With wink start, the network waits for a short-duration PBX off-hook response to the connect
signal before initiating outpulsing. Address signaling used with wink start consists of DTMF or
dial pulsing, either Loop Pulsing or Battery and Ground Pulsing.

As soon as the PBX is ready to receive address signaling, it shall reverse the battery and ground
(consistent with 4.1.3.7.2.1) toward the network for 140 to 290 ms (wink start). This signal shall
commence when the PBX is ready to receive address signals. However, the start of the wink

3 I% .
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signal shall not occur earlier than 100 ms after receipt of the incoming seizure signal. In addition to
the signaling function, the wink start signal serves as an integrity check that will identify a
malfunctioning trunk and allow the network to send reorder tone rather than a "high-and-dry"

condition to the calling party.

4.1.34.1.3 Delay Dial

With delay dial, the network receives a PBX off-hook response to the connect signal and waits for
the PBX to return an on-hook response before initiating outpuising. Address signaling used with
delay dial consists of DTMF or dial pulsing, either Loop Pulsing or Battery and Ground Pulsing.

The battery reversal (off-hook signal) transmitted toward the network shall start no later than 150
ms after receipt of the connect signal. The delay dial shall persist at least 140 ms and shall end
(return to normal battery polarity) when the PBX is ready to receive address signals. It is desirable
that the delay dial (battery reversal) signal not start earlier than 100 ms after receipt of the incoming
seizure signal. In addition to the signaling function, the delay dial signal serves as an integrity
check that helps identify a malfunctioning trunk, resulting in reorder tone being transmitted from
the network to the cailing party.

4.1.34.2 Receipt of Incoming Address Signals

4.1.3.4.2.1 DTMF

The PBX shall be prepared to detect the first address digit within 50 ms and up to 20 seconds after
returning normal battery polarity (on-hook). The network may send the digits in a string of evenly
spaced pulses or may have varying intervals as long as 20 seconds between them.

PBX DTMF receivers shall conform to the requirements of 6.1.5 but with the following signal
timing:

Cycle time, minimum 93 ms

Duration of two-frequency signal, minimum 40 ms

Signal-off time, minimum 40 ms

Rise Time, maximum 10 ms
4.1.34.2.2 Dial Pulse Signaling

When immediate start is used, the PBX shall be prepared to register incoming dial pulses within 65
ms of network seizure. When wink start or delay dial is used, the PBX shall not register any
pulses for 30 ms after returning to the normal battery polarity. The PBX shall be prepared to
register dial pulses within 55 ms after returning to normal battery polarity.

4.1.3.4.2.2.1 Loop Pulsing

The network generates loop pulses by opening and closing contacts, or the electronic equivalent, in
series with the loop. During the make interval, the network will have steady-state dc voltage-
versus-current characteristics within the network operating region shown in Fig 11. During the
break interval, the tip-to-ring resistance will be 15 KQ or greater. During the remainder of the
outpulsing state, the network provides a termination having steady-state dc voltage-versus-current
characteristics within the networking region shown in Fig 12.

4.1.34.2.2.2 Battery and Ground Pulsing

In battery-and-ground pulsing, the network applies a negative voltage with respect to ground to the
tip conductor and ground or a positive voltage to the ring conductor. Two pulsing contacts, or the
electronic equivalent, are used to open and close both the tip and ring sides of the circuit. During
the make interval, and immediately following each digit for a time that may range from O to an
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entire interdigital interval, the network will have steady-state dc voltage-versus-current
characteristics within the network operating region shown in Fig 13. During the break interval, the
network tip-to-ring resistance will be at least 30 KQ, and no dc voltage will be applied. During the
remainder of the outpulsing state, the network will have steady-state dc voltage-versus-current
characteristics within the network operating region shown in Fig 12.
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4.1.3.4.2.2.3 Loop Puising Test Criteria

In the Loop Pulsing test circuit of Fig 14, the PBX shall register dial- pulse digits generated by
contact P1 under the following test conditions:

(1) Repetition rate of 8 to 11 pulses per second, percent break of 42 to 76, and interdigital
intervals of at least 300 ms

(2) All values of R2 from R2 = 0 Q to R2 = 1500 Q , with
(a) All values of R3 from R3 =0 Q to R3 = (1500 - R2) Q,
(b) Cl1 = 0 mF and also C1 = {0.001)(R2) mF,
{c) All values of R1 from R1 =30 K to R1 = 300 K2 or greater,
(d) All values of R4 from R4 = 30 KQ to R4 = 300 KQ or greater, and
{e) Switch SW open and also closed

4.1.34.224 Battery-and-Ground Pulsing Test Criteria

In the battery-and-ground pulsing test circuit in Fig 14, the PBX shall register dial-pulse digits
generated by contacts P2 and P3 under the following test conditions:

(1) Repetition rate of 8 to 11 pulses per second, percent break of 46 to 76, and interdigital
intervals of at least 300 ms

(2) All values of R3 from R2 =0  to R2 = 2450 €, with

(a) All values of R3 from R3 = (770 - R2) £ to R3 = (2450 - R2) {2 (negative values shall
be set to 0 Q),

(b) C1 = 0 mF and also C1 = (0.001)(R2) mF,
{c) All values of R1 from R1 =30 KQ to R1 = 300 KQ or greater, and
(d) All values of Eftom E= 425 Vo E= 525 V.
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4.1.34.2.2.5 PBX Dial Puise Receiving Characteristics
When receiving dial pulses from the network, the PBX shall:

(1) Tolerate an earth potential difference of + 3 V dc between PBX and network grounds

(2) Ignore spurious breaks lasting 10 ms or less that may occur prior to the first dial pulse,
during make intervals, during interdigital intervals, and after dial pulsing

(3) Ignore spurious makes of 10 ms or less that may occur during break intervals
(4) Ignore any pulses that occur after 180 ms from the end of the previous break pulse of the
final digit of the address.

4.1.34.2.2.6 PBX Dial Pulse Time-out Interval

Permanent signal and partial dial time-out intervals for address signaling shall not be less than 5
seconds. When the PBX recognizes a permanent signal or partial dial condition on a senderized
trunk, it shall ransmit reorder tone as described in 6.3 toward the calling party.

4.1.3.5 Intercept Treatment

When calls are completed to either a vacant code or a permanently restricted station, the PBX shall
either route the call to a recorded announcement or to the attendant. The PBX shall not transmit
any special intercept or “no such number” tone to the calling termination.

4.1.3.5.1 Recorded Announcementintercept

This intercept treatment shall operate with delayed cut-through so that the announcement will be
heard from the start of the message. Audible ring shall be returned during the interval before the
start of the announcement, and this interval shall be as short as possible.

4.1.3.5.2 Attendant Intercept

While the attendant is being alerted, audible ring shall be returned to the calling party. When the
call is answered by the attendant, the PBX shall provide answer supervision as given in 4.1.3.7.2
below.

4.1.3.6 Call Progress Signals

After address signaling and before answer, the appropriate call progress signals as described below
shall be returned to the calling party by the PBX. No audible tones other than the following shall
be returned by the PBX to the calling party. _

(1)  Busy tone shall be returned to the calling party to indicate that the called station is busy.

(2)  Reorder tone shall be retumned to the calling party as an indication that the call cannot be
completed due to network blocking or the lack of equipment.

(3)  Audible ring shall be retumed to the caliing party to indicate that the called station is
being alerted or that a recorded announcement will follow.

These tones shall conform to the specifications given in 6.3. The maximum delay between
completion of address signaling and provision of a path for transmission of call progress
information shall be 1.5 seconds.

4.1.3.7 Answer

4.1.3.7.1 Conditions for Returning Answer Supervision

In order to comply with FCC Part 68, the PBX shall return answer supervision as shown in Tables
5 and 6. .
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Table 5 - Answer Supervision Requirements for DID Calls
Terminating at the PBX or PBX Private Network

PBX Response/Condition for DID Calls from the network which o

terminate at the PBX or PBX Private Network Answer Supervision
' Required Not

Required

Answered by a station X

Answered by an attendant X

Routed to a recorded announcement that can be administered by X

the PBX user

Routed to a dialing prompt or voice recording equipment X

Unanswered X

Routed to a busy signal X

Routed to a reorder signal X

Routed to a recorded announcement stating "number invalid", X

"not in service", or "not assigned", that cannot be administered

by the PBX user

Routed, via forwarding, hunting, etc., to a station that does not X

answer

Table 6 - Answer Supervision Requirements for DID Calls Routed Back to
the PSTN

PBX Response /Condition for DID Calls from the network which .
are routed (forwarded, etc.) back to the PSTN Answer Supervision

Required Not
Required

1. Via Access Line That Returns Answer Supervision:
Answer Supervision Received from the PSTN (Note 1) X
Answer Supervision Not Received from the PSTN X

2. Via Access Line That Does Not Return Answer Supervision:
Answered (Note 2) X
Routed to "number invalid", "not in service", or "not X
assigned" recordings
Unanswered
Routed to a busy signal
Routed to a reorder signal
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Notes on Table 6:

1. The PBX shall return answer supervision on the DID trunk within 500 milliseconds
after it has received answer supervision.

2. The PBX may determine if the call has been answered on the outgoing access line by
detection of voice energy, or the removal of audible ringback signal, or both. An
acceptable alternate method is to declare the call answered and return answer
supervision on the DID trunk when a timing period has expired. This timing period
shall be set to be no more than 20 seconds and shall start when the outgoing call's last
address digit has been sent on the outgoing access line.l This method will cause
answer supervision to be returned for all conditions listed in part 2 of the table.

4.1.3.7.2 Answer Supervision - Electrical

4.1.3.7.2.1 PBX Battery Reversal

When the call is answered by either the called station or PBX attendant, the PBX shall reverse
battery and ground toward the network. The PBX shall provide a battery supply voltage on the tip
conductor of -41.0 V dc minimum -56.5 V dc maximum with respect to ground through a
resistance that is consistent with 4.1.3.7.2.2 below, and 0 to -5 V dc on the ring conductor with
respect to ground through a resistance that is consistent with 4.1.3.7.2.2 below.

4.1.3.7.2.2 PBX Battery Feed Resistance

The PBX battery supply voltage and the resistance in tip and ring within the DID circuit shall be
such that it maintains a V(I) function at the interface that falls within the acceptable region in Fig
15.

10. As a means of preventing toll fraud, the network may not establish a two-way transmission path until the PBX
returns answer supervision to the network. Although the method here described allows a time value of up to
20 seconds, the time value should be selected so that the duration of the one-way transmission path is short
enough to be not noticeable to the calling and calling parties.
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4.1.3.7.2.3 Maintaining Call Supervision - DC

The PBX shaill maintain battery on the tip conductor and ground on the ring conductor toward the
network until disconnect. The PBX shall ignore opens (15 K or greater across tip and ring) from
the network that persist for 150 ms or less.

4.1.3.7.2.4 Maintaining Call Supervision - AC

The PBX shall not deliver signals into the loop simulator circuit (Fig 10) from sources internal to
the PBX with energy in the 2450- to 2750-Hz band unless at least an equal amount of energy is
present in the 800- to 2450-Hz band. In addition, the insertion loss (assuming 600-ohm source and
terminating impedances) of through transmission paths from other equipment to the network at any
frequency in the 800- to 2450-Hz band shall not exceed the loss at any frequency in the 2450- to
2750-Hz band by more than one dB (maximum loss in the 800- to 2450-Hz band minus minimum
loss in the 2450- to 2750-Hz band < 1 dB).

4.1.3.7.3 Answer Sequences

The PBX shall provide a two-way voiceband transmission path between a called attendant and
calling facility within 160 ms of answer to avoid clipping initial speech energy. It is highly
desirable that the PBX minimize or eliminate any ringing signal that might be heard by the
attendant. When a call is terminated or extended to a station, the PBX shall provide a two-way
voiceband transmission path between a called station and calling facility within 400 ms of station
answer to avoid clipping initial speech energy. The period between answer and the return of
answer supervision to the network shall be less than 0.5 second.

4.1.3.8 Disconnect

4.1.3.8.1 Transmission of PBX Disconnect to the Network

When the PBX party disconnects before a network disconnect signal is received, the PBX network
connection (between the trunk circuit and the station) shall be dropped and the disconnect shall be
immediately passed to the network. To signal this disconnect, the PBX shall restore battery to the
ring conductor and ground to the tip conductor toward the network. The PBX shall then await

network disconnect as described in 4.1.3.8.2.1. and 4.1.3.8.2.3.
4.1.3.8.2 Network Disconnect
4.1.3.8.2.1 Detection of Network Disconnect by the PBX

The PBX shall recognize 15 K2 or greater resistance across tip and ring as an open. The PBX
shall ignore opens from the network that persist for 150 ms or less. The PBX may interpret opens
between 150 and 700 ms from the network as a valid network disconnect. The PBX shall interpret
a 700-ms or longer open from the.network as a valid network disconnect, although this duration of
open will not always be present.

4.1.3.82.2 PBX Response to Network Disconnect.

If the called station or attendant has not disconnected, that is, remains off-hook after receipt of the
network disconnect signal, the PBX shall restore battery to the ring conductor and ground to the tip
conductor between 150 and 700 ms of the initiation of the network open. In addition, the PBX
shall drop the connection between the trunk circuit and the station or attendant between 150 and
700 ms of the initiation of the network open.

4.1.3.8.2.3 Return to the Idle State.

The PBX trunk circuit shall be capable of processing a new incoming call within 700 ms after
initiation of the network open. :
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4.14 System Failure Transfer
4.14.1 General

4.1.4.1.1 System Failure Transfer (SFT) provides a limited communications capacity if a PBX
fails. Some or all of the analog network access lines are then temporarily connected to
predetermined telephones.

4.14.1.2 The PBX is assumed to be FCC-registered equipment. The telephone is assumed to be
FCC-registered and complying with EIA/TIA-470A (Ref A2).

4.1.4.1.3 The station equipment designated for use during system fatlure may have to be equipped
with a means of supplying a ground-start signal to originate calls when in the system failure mode
and shall be equipped with a rotary dial, or equivalent line-powered DP generator when the
network accepts only dial pulsing.

4.1.4.1.4 Other special-purpose or proprietary telephones are not considered in this section.

4.1.4.1.5 The network access lines are analog 2-wire, loop or ground start, one-way or twe-way,
according to 4.1.1 and 4.1.2. FX, WATS, and other trunks having the same electrical signaling
characteristics may be transferred by equipment described in this section, but are not considered
specifically.

4.1.4.1.6 Trunk circuits having E&M and other signaling methods are not considered in this
section.

4.14.2 Requirements
4.1.4.2.1 Operation

4.1.4.2.1.1 In practice, SFT has usually been implemented using electro-mechanical relays to do
the required switching of T&R connections. This is because relays are function reliably without
local power (de-energized) and to maintain the electrical isolation, transmission balance, and power
surge strength required for the access line port, while passing dc current, voiceband, and signaling
signals from the station terminal to the access line. The scheme shown ir Fig 16 shows relays as
an example.

4.1.4.2.1.2 The SFT equipment can be in one of two states, called the "transferred" state and the
"normal" state.

4.1.4.2.1.3 In the normal state, the predetermined station lines are subject to the requirements of
4.5. The network access lines are subject to the requirements of 4.1.

4.1.4.2.1.4 In the transferred state, the SFT equipment will establish a direct connection between
the predetermined telephone lines and access lines and will disconnect these lines from the PBX.

4.1.4.2.1.5 The holding signal is a control message or signal transmitted from the PBX to the
SFT equipment to indicate that it should be in its normal state or that it should return to the normal
state from the transferred state. This signal is typically (but not necessarily) a dc voltage of 42.5 to
56.5 V.

4.14.2.2 Transfer Conditions

4.14.2.2.1 A holding signal is extended to the normally-energized transfer device; e.g., relay.
This signal shall be automatically removed in the absence of input power to the PBX and/or
internal voltage(s) required for PBX operation.

4.1.4.2.2.2 The holding signal shall be removed and the transferred state shall commence within 1
second after loss of input power to the PBX or detection of the absence of any internal voltage
required for minimum PBX call processing.
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4.1.4.2.2.3 Tt is desirable that an option be provided to also remove the holding signal upon
detection of major PBX functional failure including inability to:

(1)  Supply local talking battery.

(2)  Originate trunk calls of any kind.

(3)  Respond to incoming seizure.
4.14.2.3 Restoral Conditions

4.1.4.2.3.1 The holding signal shall be automatically reapplied after restoral of the power or
clearing the functional fault of the PBX, except as noted in 4.1.4.2.3.3.

4.1.4.2.3.2 Upon reapplication of the holding signal, idle transferred station lines and trunks shall
return to their normal states within 150 ms.

4.1.4.2.3.3 When the network provides disconnect supervision, it is desirable that transferred
station lines and trunks return to their normal states only after a loop current mterruption greater
than 50 ms duration (allowing completion of conversation).

4.14.2.34 When the network provides disconnect supervision, it is additionally desirable to
provide the option of return to the normal states only after an interruption of loop current greater
than 1.5 seconds (allowing completion of dialing and hook flashing).

4.14.24 Supervision, Signaling and Transmission

4.1.4.2.4.1 In normal operation (i.e., in the presence of a holding signat), the SFT equipment
shall have no measurable effect on the supervision, signaling, and transmission parameters of the
PBX trunk circuit as described in this standard.

4.1.4.2.4.2 In the transferred state, the termination seen from the public network interface through
the de-energized transfer device and the station loop shall comply with EIA/TIA-470A (Ref A2),
except as modified by the following:

(1)  For all values of current flow possible using the test arrangement shown in Fig 17, the
sum of the magnitudes of the dc voltage drops in tip-and-ring conductors attributed to
the SFT device shall not exceed the corresponding voltage drop across a 60-chm
resistor.

2) It 5 desirable that the series dc resistance in the through-transmission mode be less than
3Q.

3) The insertion loss of a series device connection is defined as the 1000-Hz power level
difference between the power delivered from a source to a terminating output port with
and without the series device path between the input and output ports connected.

4 The 1000-Hz insertion loss shall be between 0.0 and 0.6 dB with the transfer device in
the through-connection mode.

NOTE: When tests in through-connection mode are described, both ports of the equipment shall
have terminations of 600 2. On one port, the termination includes the necessary driving
circuitry (oscillator, return loss sets, four-tone generator, etc.) while, on the other port, a
detector is bridged across the termination as necessary.
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(5) Inalthe through-connection mode the transfer device shall comply with the following
values:
Frequency Mandatory Desirable Frequency
(Hz) Frequency Response (dB)
Response (dB)
200 -0.1 to +1.0 -0.1 to +0.3
300 -0.1 to +0.8 -0.1 to +0.2
3000 -0.1 to +0.8 -0.1 to +0.2
3400 -0.1 to +1.0 -0.1 to +0.3

(6) Dynamic Range. With the transfer device in the through-connection mode, the
compression of a 1000-Hz tone relative to a tone at an excitation level of -9 dBm shall

be less than:
1000-Hz Maiédllglllnn)l Tone Power Compression (dB)
0 0.1
4 0.1
7 0.4

@) Intermodulation Distortion. With measurements made as defined in 5.7.1 and the
transfer device in the through-connection mode, R2 shall exceed 45 dB and R3 shall
exceed 53 dB.

(8) Relative Envelope Delay. With the transfer device in the through-connection mode,
envelope delay difference shall comply with the following:

Frequency Band Envelope Delay
(Hz) (us)
1000 to 3000 14¢
400 to 3200 280

(9) Return Loss. It is desirable that the return loss, measured as defined in Annex D,
exceed 18 dB and that the single-frequency return loss exceed 12 dB.

(10)  The transverse balance, measured using the connection shown in Fig 53 (see 5.6.2.2),
shall comply with the following criteria:

CO Trunk Equipment State Minimum Frequency (Hz)
Interface Balance Range
Requirement (dB)
Loop Start Both on-hook 60 200 to 1000
and off-hook 40 1000 to 4000
Ground Start Off-hook 40 200 to 4000

x
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In the through-connection mode, the transfer device shall meet or exceed the following
longitudinal-to-metailic balance requirements:

Frequency Minimum Balance

(Hz) (dB)

200 63

500 63 :
1000 63

3000 58

With the transfer device in the through-connection mode, there shall be no adjustments
that will allow net amplification to occur in any terminal port-to-network port through-
transmission path within the frequency range 200 to 4000 Hz, when measured from a
600-ohm source into the loop simulator circuit of Fig 2. The net gain of the equipment
shall be designed so as not to exceed 0 dB. However, the gain for any single unit of
equipment may exceed 0 dB as much as 1.5 dB provided that the net gain, averaged
over al! units of production, is no greater than 0 dB. If frequencies other than 1000 Hz
are more appropriate because of an intended application, the input impedance
determination and any required tests shall be performed at these frequencies.

With the transfer device in the through-connection mode, the loss in any through-
transmission path at any frequency in the 600-to-4000 Hz band shall not exceed the
loss at any frequency in the 3995-t0-4005-Hz band by more than 3 dB. This applies at
all values of dc loop current that the network port is capable of drawing when
connected to the loop simulator circuit of Fig 2 with the polarity switch in position 1.

In the through-connection mode the transfer device shall comply with the metallic and
longitudinal signal power criteria described in 5.9, except use the Loop Simulator
Circuit of Fig 2 for these tests; ‘

NOTE: Use Fig 18 resistive termination (b) for the measurement required by 5.9. Use Fig

(15)

(16)

(17)

(@)
(b)

(18)
(19

(20

18 resistive terminations (d) and (e) for the metallic and terminations (a) and (c) for
the longitudinal requirements for the measurements required by 5.9.

When the transfer device is in the through-connection mode, and a network port is
connected through the transfer device to its terminal port, which is terminated with 600
Q resistance, the impedance seen at the network port shall be 600 (120) Q.

In the transferred state, supervision and signaling operations are different. Stations
associated with SFT equipment shall provide appropriate user instructions with respect
to outward seizure on ground-start trunks (unless automatic ground is provided) and
cautions with respect to dialing sequences.

In transferred operation on ground-start trunks, provision shall be made to ground the
ring lead for outward seizure. This is possible:

by the use of a ground button on the telephone where the user determines the
duration of the ground application.

automatically, by providing a measured ground pulse within the transfer device
when an off-hook occurs.

The grounding means shall be capable of operation independently of PBX power.

It is desirable that the ground be applied at off-hook and removed upon detection of the
tip ground by the transfer device independently of the user and not requiring the ground
button. Such transfer devices shall comply with the outgoing seizure requirements of
4.1.1.4.

Outward address signaling shall be that of the telephone's dial pﬁlsc or DTMF signals.

5 S I8
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(21)  Inward alerting shall be that which is normally applied from the network access line to
the PBX. The telephones designated for transfer service shall be compatible with this
ringing. It is desirable that the REN of the transfer device be low to allow multiple
extension telephones.

4.14.2.5 Mabke-Busy Considerations

It is desirable that the SFT equipment busy out the associated PBX line circuit (if any) in the
transferred state to provide the correct indication to a caller if restoral is delayed by a call in
progress. This can be accomplished by means appropriate to the particular PBX design, e.g.,
placing a short (off-hook) across the line circuit if a "permanent" does not adversely affect the

It is also desirable that the SFT equipment busy out the associated trunk circuit to prevent its
outward seizure during delayed restoral. This can be accomplished by means appropriate to the
particular PBX design, e.g., grounding the tip conductor of the PBX trunk circuit if this does not
adversely affect the PBX or network. :

4.1.4.2.6 Maintenance Considerarions

4.1.4.2.6.1 Location

The transfer devices may be integral with the PBX cabinet or with a plug-in PBX trunk circuit or
they may be physically separate, e.g., wall-mounted.

4.14.2.6.2 Manual Control

In addition to the automatic operation of the holding signal, it shall be possible to manually de-
energize the transfer devices. It is desirable that this be provided individually for each device.

4.14.2.7 Installation Wiring

All installation wiring related to the trunk circuits and the station lines involved in SFT are subject
to the provisions in Part 68 of the FCC Rules and Regulations (Ref A4), relating to installation of
other than fully-protected premises wiring.

4.1.5 One-way 911 CAMA Access Interface

One-way CAMA access provides PBX stations with dedicated network access to an Enhanced 911
system. 911 CAMA access permits the PBX to transmit address signals and the Caller’s
Emergency Service Identification (CESID) to the Enhanced 911 system. This analog access
interface requires interoperability with network-provided reverse battery supervisory signaling,
wink-start outpulsing control, and multifrequency address signaling. Refer to ANSI T1.411-
1995, Telecommunications — Interface Between iers Cust Installations —_Anaio
Voicegrade Enhanced 911 Switched Access Using Network-Provided Reverse-Battery Signalin
[Ref A31].
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Failure Transfer Device For PBX
T T
s SET Ry
imulator .
(Figure 2) (g‘;‘[’f‘l’) (Note 3)
V] o v
R 2
NOTES: _
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specified.
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Figure 17 - Voltage Drop Test Arrangement for SFT Device
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Figure 18 - Resistive Terminations for Signal Level Tests
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4.2 Private Network Interface - Analog

4.2.1 Introduction

This section gives design criteria for 4-wire and 2-wire analog (not digital) PBX tie trunks
employing E and M (E&M) signaling, intended to perform reliably with similar trunk circuits,
signaling equipment, and trunk facilities of numerous manufacturers.

4.2.2 Definitions

4.2.2.]1 A PBX tie trunk is a direct circuit extending between two PBXs with no intermediate
switching. The physical connection between the two PBXs may consist of either one (2-wire) or
two (4-wire) pairs of wires or may involve 4-wire terminating sets, repeaters, carrier systems, and
one or more COs (where no switching of the tie trunk occurs).

4.2.2.2 A tandem tie trunk network exists when a number of PBXs are interconnected by tie
trunks in a way that enables a PBX station user or attendant to reach other PBX stations or
attendants in the network. This is accomplished by coordinated signaling and switching through
intermediate PBXs in the network.

4.2.2.3 Tie trunks can be classified by:
) Use (2-way, incoming, outgoing).
(2) Method of completion of incoming calls (automatic or dial repeating).
€)] Network function (tandem, intertandem, nontandem).

Dial repeating tie trunk circuits provide for dial selection of the desired station on incoming calls at
the terminating end of the connection. Automatic tie trunk circuits signal the PBX attendant at the
distant end directly upon seizure; selection of the desired station at the terminating end is done by
the PBX attendant.

4.2.2.4 PBX tie trunks are designed to operate into signaling equipment on the same premises
using a common signaling interface. This common interface consists of a uniform system of leads
designated the E&M signaling leads. Intermediate facility signaling links may then use duplex
(DX) or single frequency (SF) signaling systems, or out-of-band built-in systems such as those in
T1 carriers. Any such conversion employed by the common carrier usually provides operational
transparency.

4.2.2.5 The E&M lead signaling interface is the FCC-registrable!! tie trunk interface intended for
universal compatibility with common carrier externat facility signaling equipment.

4.2.2.6 Type I signaling is included because of its simplicity and widespread use throughout the
telephone industry. It may be used where current return through the grounding system, with its
attendant noise interference, can be tolerated by the PBX.

4.2.2.7 Type Il signaling has been included for use in cases, such as electronic PBXs, where
current return through paired leads is required to minimize interference with other circuitry. This
interface also provides for direct back-to-back operation of E&M trunk circuits.

11. Although this section of the standard has been written in conformance with the requirements of Part 68 (Ref
Ad) of the FCC Rules and Regulations effective at the date of writing, users of this standard are referred to the
current issue of the FCC document to ensure compliance with the latest FCC requirements.
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4.2.3 E&M Lead Signaling
4.2.3.1 General

The criteria in this section relate to tie trunk interfaces when measured with no connections made to
tie trunk facilities or any other termination unless otherwise stated herein. Several E&M lead
signaling interface arrangements are in common use in the telephone industry. The two most-
widely used types, Type I and Type II (Fig 19) are described. The following paragraphs define
unique requirements pertaining to E&M lead signaling when used in PBX tie trunks.

4.2.3.1.1 No dc voltage shall be applied by the PBX to the tip and ring conductors of the trunk
facility.

4.2.3.1.2 The dc current in the E lead shall not exceed 100 mA. (This limit is for channel
equipment protection; the current under normal operating conditions is much lower.) It is
recommended that this current be no less than 2 mA to ensure adequate wetting current flow
through the E-lead contact.

4.2.3.1.3 The PBX shall not deliver power in excess of -55 dB (with respect to 1 mW) at the tip
and ring interface, within the frequency band 200 to 4000 Hz, into a 600-ohm resistive termination
while the trunk circuit is in the on-hook state.

4.2.3.1.4 The PBX shall not deliver signals into a 600-ohm termination connected across the tip

and ring interface {from sources internal to the registered equipment or circuitry) with energy in the
2450-2750 Hz band, unless at least an equal amount of energy is present in the 800-t0-2450 Hz

band.
4232 Type I Signaling

4.2.3.2.1 Voltage Limitations

4.2.3.2.1.1 M-lead surge suppression shall be provided to assure that voltages to ground do not
exceed 80 V. For relay contact implementation, a power dissipation capability of at least 0.5 watt
shall be provided in the surge suppression shunt pathi? (See Fig 19A).
4.2.3.2.1.2 No significant ac voltage (maximum 5 V peak) shall appear between E or M lead and
(earth) ground.
4.2.3.2.1.3 The open-circuit dc voltage between the E&M leads and ground shall not exceed 56.5
V and shall not be more positive than ground.
4.2.3.2.1.4 The transient voitage between the E lead and ground, resulting from E- lead contact
opening shall not exceed:

(1) 300V peak.

{2) A rate-of-change of 1 volt per microsecond.

(3) An 80-volt level for longer than 10 ms.

12. In the past, a 1000-ohm, 5-watt resistor has been used to protect wetted-mercury and wire spring retay contacts.
However, a zener diode with a breakdown voltage of 68 (£10%) voits, connected between the M lead and
ground, is now recommended as a general replacement for a resistor to minimize power consumption.

21
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4.2.3.2.2 On-Hook

In any state, the PBX shall assure that an open circuit (20 KQ, or greater, resistance) between the
E lead and ground is recognized as an on-hook signal from the channel equipment. The open-
circuit voltage between the E lead and ground is between -42.5 and -56.5 V*.

As long as the trunk circuit resides in the on-hook state, the PBX shall assure that:
)] Ground is maintained on the M lead.

(2)  The voltage between the M lead and PBX ground does not exceed 1 V dc when tested
with the M lead connected through a 1000 (+1%) Q resistor to a -50 (+1) V dc source
(referenced to ground.)

* Throughout this section of the standard, where a voltage range of -42.5 to -56.5 V is stated, it is
to be understood that the nominal design voltage shall be -48 V dc.
42323 Off-Hook ‘

In any state, the PBX shall assure that ground through a resistance of up to 150 Q ori the E lead is
recognized as an off-hook signal from the channel equipment.

As long as the trunk circuit resides in the off-hook state, the PBX shall assure that:

(1 A dc voltage of -42.5 to -56.5 V is maintained on the M lead.

(2) The change in voltage between the M lead and ground does not exceed 5 V while a
current of 0 through 85 mA dc flows through the M lead.

(3)  No other trunk circuits shall be put out of service or operationally affected if the M lead
on one trunk circuit is short-circuited to ground.
4.2.33 Type Il Signaling

4.2.3.3.1 Voltage Limitations

4.2.3.3.1.1 The open-loop channel equipment voltages appearing at the interface are as follows:
(See Fig 19B.) .

(1)  On the SB lead, -42.5 to -56.5 V dc.
2) On the M lead, Qor £12 V.
4.2.3.3.1.2 Ground shail be maintained on the SG lead.
4.2.3.3.1.3 No significant ac voltage (maximum 5 V peak) shall appear:
(N Between the E lead and (earth) ground.
(2) Between the M, SG, or SB leads to ground from sources within the PBX.

4.2.3.3.1.4 No significant dc voltage (maximum 5 V) shall appear between the M, SG, or SB
leads to ground from sources within the PBX.

4.2.3.3.1.5 The open-circuit dc voltage between the E lead and ground shall not exceed 56.5 V
and shall not be more positive than ground.

4.2.3.3.1.6 The transient voltage between the E and SG leads, as measured at the interface,
resulting from E-SG loop opening shall not exceed:

(1) 300V peak.
(2) A rate-of-change of 1 volt per microsecond.
3) An 80-volt level for more than 10 ms.

4.2,.3.3.1.7 No current sensors shall be employed in the M and SB leads. There is no need for
protection of the M-SB loop contact from current surges because the M-lead signaling circuit limits

it
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the M-lead-to-ground potential to 300 V and the rate of change to 1 volt per microsecond.
However, if additional protection is provided, it shall not introduce a capacitive impedance between
the M and SB leads or between the M lead and ground.

4.2.3.3.2 On-Hook

In any state, the PBX shall assure that an open circuit (20 KQ, or greater resistance) between the E
and SG leads is recognized as an on-hook signal from the channel equipment. The open-circuit
potential between the E and SG leads is between -42.5 and -56.5 V.

As long as the trunk circuit resides in the on-hook state, the PBX shall assure that the M-SB loop
contact is held open. To hold leakage currents within acceptable bounds, the following limits shall
be satisfied:

(1)  The current in the M lead is not greater than 100 mA when the SB lead is open and the
M lead is connected to PBX ground;

) The current in the M lead is not greater than 100 mA when the SB lead is connected to a
-50 (x1) V source (referenced to ground) and the M lead is connected to PBX ground.

3) The current in the M lead is not greater than 24 mA when the SB lead is open and the M
lead is connected to a +12 V dc source (referenced to ground).

4.2.3.3.3 Off-Hook

In any state, the PBX shall assure that a resistance of 300 Q or less in series with a 2 V dc source
connected in opposition to the E-lead battery voltage between the E and SG leads, measured at the
interface, is recognized as an off-hook signal from the channel equipment.

Signaling from the PBX trunk circuit toward the interface shall be done by joining the M-SB loop
contact to the M and SB leads.

As long as the trunk circuit resides in the off-hook state, the PBX shall assure that:
)] The M-SB loop contact is held closed.

) The change in voltage between the M and SB leads does not exceed 2 V while a current
of 0 through 50 mA dc flows through the M-SB loop contact.

(3)  The absolute value of the SB-lead current does not deviate more than 10 percent from
the absolute value of the M-lead current.

4.2.34 Address Signaling - Sending

4.2.3.4.1 Dial Pulse Address Signaling

See Normative Annex E (E4, E&M Trunk Dial Pulse Signaling)
4.2.34.2 DTMF Address Signaling

During senderized DTMF address signaling through the trunk circuit, the PBX shall assure that the
DTMF sending requirements given in 6.1.3 and 6.1.4 are met.

4.2.3.5 Address Signaling - Receiving

4.2.3.5.1 Dial Pulse Address Signaling

See Normative Annex E (E4, E&M Trunk Dial Pulse Signaling)
4.2.3.5.2 DTMF Address Signaling

During receipt of DTMF address signals by the E&M trunk circuit, the PBX shall assure that the
DTMEF receiving requirements given in 6.1.5 are met.
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4.2.4 Call Sequence Criteria
4.2.4.1 Incoming Seizure

4.2.4.1.1 The PBX shall recognize an off-hook signal at the interface as an incoming seizure
signal. To minimize the probability of glare, the PBX shall mark the trunk busy to outgoing
service within 100 ms of the start of incoming seizure.

4.2.4.1.2 Alerting requirements for attendant-completing trunk circuits are as follows:
(1)  During alerting, audible ring shall be transmitted toward the interface.

(2)  To avoid unnecessary alerting due to line hits, alerting shall not begin until incoming
seizure persists for at least 150 ms.

(3)  To avoid delaying a call, alerting shall begin within 9 seconds of start of seizure.

4.2.4.2 Incoming Address Signaling

4.2.4.2.1 An immediate-start PBX shall be ready to receive dial pulses within 65 ms of seizure by
a far-end PBX which is not arranged to receive address control (delay) signals. Return of dial tone
is optional.

4.2.4.2.2 The PBX shall be capable of controlling receipt of address signals using each of the
methods (1, 2, and 3) described below. The specific method is selected according to the
requirement of the far-end PBX.

(1)  The PBX shall be able to return dial tone when it is ready to receive address signals.
Dial tone shall be removed within 500 ms after the start of the first address character.

(2) The PBX shall be able to send a delay dial (off-hook) signal toward the far-end PBX.
The signal shall start no later than 150 ms after start of the seizure signal. It shall
persist for no less than 140 ms and shall end (return to on-hook) when the PBX is
ready to receive address signals. The PBX shall not register any pulses for 30 ms after
returning to the on-hook state. The PBX shal! be prepared to register dial pulses within
70 ms after returning to the on-hook state. To ensure universal compatibility with older
crossbar offices having the marker glare detection feature, it is desirable that the delay
dial (off-hook) signal not start eariier than 100 ms after receipt of the incoming seizure
signal. (In addition to the signaling function, the delay-dial signal serves as an integrity
check that helps identify a malfunctioning trunk, resulting in reorder tone being
trapsmitted from the far-end PBX to the caller.)

(3) The PBX shall be able to send a wink (off-hook/on-hook sequence) signal toward the
far-end PBX, which persists for 140 to 290 ms (200 ms nominal). This signal shall
commence when the PBX is ready to receive address signals; however, the start of the
wink signal shall not occur earlier than 100 ms after start of the incoming seizure
signal. The PBX shall not register any pulses for 30 ms following the return to on-
hook state. The PBX shall be prepared to register dial pulses within 70 ms following
the return to on-hook state. (In addition to the signal function, the wink signal may
serve as an integrity check to help identify a malfunctioning trunk, resulting in reorder
tone being transmitted from the far-end PBX to the caller.)

4.2.4.2.3 The permanent signal and partial-dial time-out interval for address signaling shall not be
less than 10 seconds. When the PBX recognizes a permanent signal or partial-dial condition on a
trunk, it shall transmit reorder tone toward the calling party.

4.2.4.3 Transmission of Answer Supervision

4.2.4.3.1 When the call is answered, the PBX shall transmit an off-hook signal toward the trunk
interface as an answer signal. The PBX shall maintain this off-hook signal until disconnect.
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4.2.4.3.2 When a call is routed to a public network access line, answer supervision shall be
transmitted toward the tie-trunk interface upon completion of outpulsing to the access line.

4.2.4.3.3 In tie trunk-to-tie trunk (tandem) service, answer supervision shall be passed from the
outgoing to the incoming tie trunk as soon as it is received.

4.2.4.3.4 The PBX shall provide a two-way voiceband transmission path between a called
attendant and the calling facility within 160 ms of attendant answer to avoid clipping initial speech
energy. It is highly desirable that the PBX minimize or eliminate any ringing signal that might be
heard by the attendant. When a call is terminated or extended to a station, the PBX shall provide a
two-way voiceband transmission path between the called and calling facilities within 400 ms of
station answer to avoid clipping initial speech energy. The period between answer and transfer of
answer supervision to the tie trunk shall be less than 500 ms.

4244 Qutgoing Seizure

To reduce the probability of glare, the PBX shall seize the trunk within 50 ms of selection of the
trunk for an outgoing call. The PBX shall cause the trunk circuit to send an off-hook signal
toward the interface as a seizure signal.

4.24.5 Outgoing Address Signaling

The PBX shall comply with the requirements of 4.2.4.5.1 for cut-through operation. If the PBX
is arranged for optional senderized operation in private switched network applications, it shall also
comply with the requirements of 4.2.4.5.2 for non-cut-through operation.

4.2.4.5.1 Cut-Through Operation

4.2.4.5.1.1 1n cut-through operation, the PBX shall pass dial tone and other call progress tones
from the distant PBX to the calling party. The PBX shall also pass DTMF and dial pulse address
signals to the distant PBX in compliance with 4.2.3.4.2 and Annex E4.1, respectively.

4.2.4.5.1.2 The PBX shall establish a two-way voiceband transmission path between the calling
facility and the outgoing tie trunk interface within 500 ms following the end of each dial pulse digit
train.

4.2.4.5.2 Non-Cut-Through Operation

4.2.4.5.2.1 In the senderized mode of operation, the PBX shall transmit DTMF and dial puise
address signals to the distant PBX in compliance with 4.2.3.4.2 and Annex E4.1, respectively.

4.2.4.5.2.2 When the tie trunk operates in a delay dial mode, the PBX shall ignore off-hook
signals of less than 50 ms duration. The PBX shall recognize off-hook signals of 100 ms or
longer duration as delay dial signals and shall delay start of outpulsing until at ieast 70 ms after
receipt of end of delay dial (on-hook) signal. If the delay dial signal or the end of delay dial (on-
hook) signal has not been received by 5 seconds after seizure, the PBX shall treat the call as
blocked by releasing the trunk and extending reorder tone toward the caller.

4.2.4.5.2.3 When the tie trunk operates on wink start, the PBX shall ignore off-hook signals of
less than 50 ms duration. The PBX shall recognize off-hook signals of 100 to 350 ms duration as
wink start signals and shall delay start of outpulsing until at least 70 ms after receipt of end of wink
(on-hook) signal. The PBX may treat a call encountering an interval longer than 350 ms from the
start of a wink start signal as a blocked call and handle it as described in 4.2.4.5.2.2, above.

4.2.4.5.2.4 1In the senderized mode of operation, the PBX shall establish a two-way voiceband
transmission path between the calling facility and the outgoing tie trunk interface within 500 ms
following release of the sender.
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4.2.4.6 Detection of Answer Supervision

Following address signaling, the PBX shall detect an off-hook signal at the interface as an answer
signal.

4247 Disconnect

Tie trunks may be arranged for flash capability. Flash signals are transmitted over flash-capable
tie trunks to initiate internal calling features; e.g., call transfer.

4.2.4.7.1 Transmission of Disconnect

When the PBX has determined that the near-end party has disconnected, the PBX shall switch the
outgoing trunk supervision state from off-hook to on-hook to send a disconnect signal if both ends
have been off-hook for at least 1.6 s. If both ends have not been off-hook for 1.6 s, the
procedures in 4.2.4.7.5 shall apply. .

4.24.7.2 Transmission of Flash

The transmission of a flash is only valid when both ends of the trunk are off-hook. The PBX shall
switch the outgoing trunk supervision state from off-hook to on-hook and back to off-hook to send
a flash signal. The on-hook period shall last between 350 ms and 1100 ms. Itis desirable that the
on-hook period last 400 ms.

4.2.4.7.3 Detection of Far-End Disconnect or Flash

The PBX shall detect a transition from off-hook to on-hook as a disconnect signal from the far end
according to the foliowing criteria. The PBX shall ignore an on-hook of 150 ms or less. On non-
fiash-capable trunks, the PBX may interpret an on-hook between 150 and 700 ms as a disconnect
and shall interpret an on-hook of 700 ms or greater as a disconnect. It is desirable that the PBX
interpret an on-hook of 400 ms or greater as a disconnect. On flash-capable trunks, the PBX shail
interpret an on-hook between 300 and 1000 ms as a flash and any on-hook lasting longer than
1500 ms as a disconnect. In the case where the call is made to a ground start access line, the
incoming tie trunk in the PBX shall provide disconnect supervision when the network removes
ground from the tip conductor of the access line.

4.2.4.7.4 Idling the Trunk Circuit

After both ends of the trunk have gone on-hook as described in 4.2.4.7.5 and 4.2.4.7.6:

(D On flash-capabie trunks, each end shall hold the trunk idle for 400 to 1200 ms before
releasing it (mutual idle). It is desirable that both ends hold the trunk idle for 600 ms.
After the mutual idle period, the PBX shall hold the trunk busy to outgoing service for
at least 800 ms. The PBX shall be able to properly process a new incoming call
received within 800 ms of the end of the mutual idle period.

(2)  Onnon-flash-capable trunks, the PBX shall hold the trunk busy to outgoing service for
at least 800 ms. The PBX shall be able to properly process a new incoming call
received within 800 ms of both ends going on-hook.

4.24.7.5 Disconnect Sequences - Answer Supervision Not Returned

On all tie trunk calls on which answer supervision is not returned, the PBX shall meet the
requirements in (1), (2), and (3) below when serving as an originating, tandem, and terminating
system, respectively;

(1) When the originating PBX determines that the calling party has disconnected (as
described in 4.5.10.1, Station Disconnect and Flash Timing), the PBX switching
connection shall be dropped and a disconnect shall be sent toward the far-end switching
system. The outgoing trunk circuit shall be idled as soon as a disconnect is sent.
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At tandem PBXs, when a disconnect is detected by the incoming trunk circuit the
switching connection shall be dropped and the incoming trunk circuit shall be idled.
The disconnect shall be passed to the outgoing trunk. The outgoing trunk circuit shall
be idled as soon as a valid disconnect signal has been sent.

When the terminating PBX recognizes a disconnect signal from the incoming trunk, the
connection between the called facility and the incoming trunk circuit shall be dropped
and the trunk shall be idled. If the called facility is a network access line that has not
yet released, the disconnect shall be passed forward and the network access line shall
be held busy until a network disconnect signal has been received. If the cailed facility
is a station that has not gone on-hook, that station shall be treated as described in
4.5.10.2, Station Disconnect Requirements.

Disconnect Sequences - Answer Supervision Returned

In the following requirements, "near-end" refers to that PBX whose party disconnects first, and
"far-end" refers to that PBX whose party remains off-hook. A forward disconnect is sent from the
near-end to the far-end. Later, a backward disconnect is returned from the far-end to the near-end

when either the party at the far-end goes on-hook or a forward disconnect is validated and the far-
end tandem PBX generates a backward disconnect in accordance with criterion (3), (4), or (5)

below:
(1

(2)

(3)

4

&)

When the near-end PBX determines that its party has disconnected, as described in
4.5.10.1, while off-hook supervision is being maintained from the far-end, the
switching connection shall be dropped and*a disconnect shail be sent forward. The
PBX shall idle the outgoing tie trunk when the off-hook signal has been removed
(backward disconnect signal).

Upon receiving a disconnect, all tandem PBXs shall pass a forward disconnect signal.
When a backward disconnect signal is received from the far-end, all tandem PBXs shall
pass that disconnect signal, drop their connections, and idle their tie trunks.

It is desirable that PBXs at tandem points drop their connections and generate their own
backward disconnects toward the near-end when forward disconnect is received, its
validity is verified and it is subsequently transmitted. This permits all switching
facilities and trunks between this tandem PBX and the near-end PBX to be idled before
far-end disconnect is received.

If the off-hook far-end facility is a network access line, the far-end PBX, upon
recognition of a forward disconnect signal, shall drop the connection, transmit a
forward disconnect signal to the network access line, transmit a backward disconnect
signal to the incoming tie trunk, and make the tie trunk idle after a valid backward
disconnect signal has been transmitted. The network access line shall then be held
busy until a disconnect is received from the network.

If the off-hook far-end facility is a station line, the PBX, upon recognition of a forward
disconnect signal, shall drop the connection, transmit a backward disconnect signal to
the incoming tie trunk, and make the tie trunk idle after a valid backward disconnect
signal has been transmitted. If the station remains off-hook, it shall be treated as
described in 4.5.10.2.

; f. J- - ’f.
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4.3
4.3.1

Network Interface - Digital

(DS1 and DSX-1)

Electrical and Physical Characteristics of the 1.544 Mbis PBX Interface

This section specifies the physical and electrical characteristics of the 1.544 Mb/s PBX interface,
both at the DSX-i PBX interface when terminated by a limited function NCTE or DSX-1
compatible equipment, and at the DS! PBX interface when not terminated by an NCTE. The DS1
PBX interface is equivalent to the interface between the DS1 facility and the NCTE. When the
DS1 line is connected to the DS1 PBX interface, the PBX terminates the DS1 line and provides the
necessary critical interface circuit functions to keep the DS1 line working properly. Connections to
the DSX-1 PBX interface and to the DS1 PBX interface are shown in Fig 20.

The requirements for 1.544 Mb/s facilities are based on those of standard T1 carrier. The line code
is either Alternate Mark Inversion (AMI) with Zero Code Suppression (ZCS) or Bipolar Eight Zero

Substitution (B8ZS).
psx1 * Network #
Cross-connect Interface
i l T
> O a®
O AR —*
DSX-1 i NCTE v
X |y DS1 i sl Ty DSI f!\Tl DS1
Interface < A\ REF Al3 o
Ri ~ ARI <+
1 1
T O
i S
DSl + o\
PBX DSi L DS1
Interface | L. AL
Ri €— ~Rl
NOTES:
1. T Electrical Characteristics are defined at this point (see 4.3.1.1, 4.3.1.2)
2. 1 Electrical Characteristics at the NI are defined in ANSI T1.403-1995, Network-to-
Customer Installation - DS 1 Metalli¢ Interface (Ref A12)
3. NCTE is described in ANSI EIA/TIA-547-1989, Network Channel Terminal

Equipment for DS1 Service, (Ref A13)

Figure 20 - 1.544 Mb/s PBX Interface Connections

3 =

"

.3



EIA/TIA-464B
Page 55

4.3.1.1 DSX-1 Electrical Interface

The electrical specifications describe the DSX-1 PBX interface and, at the DSX-1 cross-connect
interface, the characteristics of the signals received from and transmitted to the DS1 facility. The
signal delivered by the facility is received on the PBX T1 and R1 leads at the interface (Fig 20).
The signal delivered by the PBX to the interface is transmitted on the T and R leads.

NOTE: The terms transmit and receive are used to refer to signals from the perspective of the
PBX.

The requirements for the electrical interface are summarized below:

Line Rate: 1.544 Mb/s + 50 b/s. The tolerance is for operating without any
synchronization to a network clock (e.g., self-timed, free-running). During
synchronized operation, the line-rate accuracy shall be as specified in ANSI
T1.101 [Ref A14] for the appropriate stratum level.

Line Code: Alternate Mark Inversion (AMI), except when B8ZS is used to achieve clear
channel capability. (See text for pulse density constraints.)

Test Load: 100 Q resistive £ 5%
Pulse The amplitude of an isolated pulse shall be between 2.4 V and 3.6 V.
Amplitude

Pulse Shape:  An isolated puise shall fit the template shown in Fig 21 at the cross-connect
point. An isolated pulse is defined as a pulse preceded by at least four zeros,
and followed by at least one or more zeros. .

Power For an all-ones transmitted pattern, the power in a 3 = 1 kHz band centered at

Levels: 772 kHz shall be 12.6 to 17.9 dBm. The power in a 3 £ 1 kHz band
centered at 1544 kHz shall be at least 29 dB below that at 772 kHz,

Pulse In any window of 17 consecutive bits, the maximum vartation in pulse

Imbalance: amplitudes shall be less than 200 mV, and the maximum variation in pulse

widths (half amplitude) shall be less than 20 ns.

Fig 21 presents the DSX-1 pulse template. Note that the corner points and the template shown in
Fig 21 are normalized. The actual midpoint amplitude of the pulse at the cross-connect point can
be between 2.4 V and 3.6 V. The electrical interface is based on the DSX-1 specification; i.e.,
equipment designed for operation with DS1 facility losses of up to 6 dB at 772 kHz. For example,
using 22 gauge ABAM type cable, which has a loss of 6 dB at 772 kHz for 200 m (655 feet), the
distance between the DSX-1 interface in the PBX and a cross-connect point can be up to 200 m
(655 feet). The distance from the cross-connect point to the DSX-1 interface in an NCTE for this
example can also be up to 200 m (655 feet). Thus, a maximum separation (based on DSX-1
connectivity) of 400 m (1310 feet) is possible in this example.

x . y- ,-' o
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Normalized Amplimade

1.5
I
I
I

r_\l__ Maximum
I F curve

|
|
|
I

05 P
|
|
i
]

Minimum
curve

-0.5 1
-1 -0.5 0 0.5 1 1.5

Time in Unit Intervals

NOTE: 1 Unit Interval = 648 nanoseconds

DSX-1 Pulse Template Comer Points
Minimum Curve Maximum Curve
Time (Unit Normalized | Time (Unit Normalized
Intervals)  Amplimde | Intervals)  Amplitude
-0.77 -0.05 -0.77 0.05
-0.23 -0.05 -0.39 0.05
-0.23 . 0.50 -0.27 0.80
-0.15 0.95 -0.27 1.15
0.00 0.95 -0.12 1.15
0.15 0.90 0.00 1.05
0.23 0.50 0.27 1.05
0.23 -0.45 0.35 -0.07
0.46 -0.45 0.93 0.05
0.66 -0.20 1.16 0.05
0.93 -0.05
1.16 -0.05

Successive comer points are joined by straight lines to form the template shown above
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Figure 21 - DSX-1 Cross-Connect Isolated Pulse Template
DS! Electrical Interface

The electrical specifications describe the characteristics of the signals received and transmitted to
the DS1 facility at the DS1 PBX interface (Fig 20). The signal delivered by the carrier is received
on the PBX T1 and R1 leads. The signal delivered by the PBX to the carrier is transmitted on the
T and R leads. The characteristics of the signals at the DS1 PBX interface are not symmetrical;
i.e., some of the electrical requirements differ for the transmit and receive signals.

NOTE: The terms transmit and receive are used to refer to signals from the perspective of the
PBX.

The requirements for the electrical interface are summarized below:

Line Rate:

Line Code:

Test Load:

Pulse
amplitude

Pulse
Shape:

Power
Levels:

Pulse

Imbalance:

Network Timed: 1.544 Mb/s £ 50 b/s (Note 2)
PBX Timed: 1.544 Mb/s + 50 b/s

Alternate Mark Inversion (AMI), except when B8ZS is used to achieve clear
channel capability.

Resistive termination of 100 £ + 5%.

An isolated pulse transmitted from the Network to the PBX shall have a base-
to-peak amplitude between 2.25 V and 3.6 V. An isolated pulse transmitted
from the PBX to the Network shall have a base-to-peak amplitude between
24Vand3.6V.

The shape of an isolated pulse shall conform to the template shown in Fig 22.
An approximation of an isolated pulse is a pulse preceded by at least four
zeros and followed by at least one zero.

For an all "ones" transmitted pattern, the power in a 3 + 1 kHz band centered
about 772 kHz shall be in the range 12.4 to 19.7 dBm and the powerina3 &
1 kHz band centered about 1544 kHz shall be at least 25 dB less than the
power measured at 772 kHz.

In any window of 17 consecutive bits, the maximum variation in pulse
amplitudes shall be less than 200 mV and the maximum variation in pulse
width at half amplitude shall be less than 20 ns.

60 Hz Pulse Pulse amplitude may vary at a 60 Hz rate as a result of longitudinal currents in

Amplitude
Variation:

Notes:
1.

the powering loops of T1 repeaters. In such cases, the envelope of the pulse
amplitude shall be limited as shown in Fig 23. Any pulse amplitude in the
ranges given above may be used as the 100% point in Fig 23.

The signal received by the PBX at the network interface has the characteristics specified
above, with the exception that the pulse characteristics will be those of the standard
signal transmitted through a cable pair with a loss in the range of 0.0 to 16.5 dB at 772
kHz into a 100 € termination. The lower limit of the standard pulse amplitude shall be
2.25 V rather than 2.4 V.

Older equipment may have rate variations up to + 200 b/s.

S SO e
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Normalized Amplitude
1.50

| Maximum
‘ curve
100 F

!
I
|
i
050 -
1
|
. [
|
— |
000 b — o —— ] L = -.%:_.—____
— i ’
| .
I Minimum
I curve
_0.50 L ! [} 1
-1.00 -0.50 0.00 0.50 1.00 1.50

Time in Unit Intervals
NOTE: ! Unit Interval = 648 nanoseconds

DS |1 Pulse Template Corner Points
Mini rve Maximum Curve
Time (Unit Normalized | Time (Unit Normalized
Intervals) Amplitude Intervals) Amplitude
0.77 -0.05 0.77 0.05
-0.23 -0.05 -0.39 0.05
-0.23 0.50 -0.27 0.80
-0.15 - 0.90 -0.27 1.20
0.00 0.95 -0.12 1.20
0.15 0.90 0.00 1.05
0.23 0.50 0.27 1.05
0.23 -0.45 0.34 -0.05
0.46 -0.45 0.77 0.05
0.61 -0.26 1.16 0.05
0.93 -0.05
1.16 -0.05

Successive comer points are joined by straight lines to form the template shown below:

Figure 22 - DS1 PBX Interface Isolated Pulse Template
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Envelope of pulse amplitudes shall lie within the shaded areas .
(see text).

Figure 23 - Pulse Amplitude Envelope with 60 Hz Longitudinal Currents
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4.3.1.2.1 Line Build Out (LBO} Networks

To ensure that a usable DS1 signal is available to the carrier, selectable artificial lines, or equivalent
losses, shall be included in the transmit direction as part of the PBX interface circuitry. Asa
minimum, selectable values of 0.0, 7.5, and 15.0 dB of loss at 772 kHz shall be available. The
loss introduced by the PBX LBO petwork shall not be flat. It should have the frequency
characteristics similar to those of twisted-pair cable. Examples of such characteristics are found in
Annex E of T1.403, Network-to-Customer In tion - DS 1 Metallic Interface (Ref A12).

4.3.1.2.2 Powering Arrangements

The PBX shall not apply any power (except signal power) to the network interface. For some
carriers' digital span lines, power is simplexed from a 60 mA constant current source at the
carrier's office and looped back by the circuitry of the PBX DS1 interface. When this simplex
current is provided at the network interface, the critical interface functions may be powered by the
simplexed current. The total simplexed power at the DS1 interface shall not exceed 4 watts and
should not exceed 1.5 watts. '

The PBX may provide local power for the critical interface circuitry. In any case, the PBX shall
not cause the DS1 line to oscillate if the PBX experiences a power failure or is disconnected.

. 4.3.1.3 | Impedance Matching

The characteristic impedance of exchange cables used to provide DS1 service is nominally 100 €2 at
772 kHz. To assure that performance objectives are met, this impedance should be matched by the
PBX at the DSX-1 or DS1 interface.

4.3.14 Longitudinal Balance

To ensure proper operation, longitudinal balance of the PBX interface circuitry, in the transmit and
receive paths, shall be greater than 35 dB from 50 kHz to 1.544 MHz for each path.

4.3.14.1 Pulse Density Constraints

The pulse density of a DSX-1 or DS1 signal, except for the quasi-random signal, at the interface
shall conform to the following constraints:

(1) In each window of 8 (n+1) bits, where "n" can equal | through 23, there shall be at
least n "ones" present.

(2) No more than 15 consecutive "zeros."

& —: "_1
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4.3.1.5 Synchronization Requirements

A PBX connected to the public network by DS1 signals is required to be synchronous to the public
network timing reference; either by using a DS1 signal received from the public network as its
reference for timing all outgoing DS1 signals, or by providing an equivalent accuracy of signal
frequency. Public network synchronization rules and definitions are given in ANSI T1.101-1994

Synchronization Interface Standards for Digital Hierarchies (Ref A14). Requirements for private

network synchronization are given in ISO/IEC IS 11 Synchronization Meth Technical
Requirements for PISNs (Ref A15). Guidelines for North American private network planning are
presented in Annex F.

4.3.1.5.1 Jitter and Wander

Jitter is short-term variation of the significant instants of a DSX-1 or DS1 signal from its ideal
positions in time. Wander is long-term variation of the significant instants of a DSX-1 or DS1
signal from its ideal positions in time and applies when the timing is traceable to a primary
reference source. The boundary between long-term and short-term variation is 10 Hz. The
magnitudes of jitter and wander are specified in terms of unit intervals (UI) for three frequency
bands. One Ul is equal to 648 ns (one puise period). The frequency bands are:

(N Band 1 (Jitter): 10 Hz to 40 kHz.
(2) Band 2 (Jitter): 8 kHz to at least 40 kHz.
(3) Band 3 (Wander): 0to 10 Hz.

The weighting function for Band 1 is shown in Fig 24 and the weighting function for Band 2 is
shown in Fig 25.

4.3.1.5.2 PBX Output Jitter

At the interface, the jitter of the PBX signal shall not exceed the following limits, in both bands
simultaneously:

(1) Band 1: 0.5 UI, peak-to-peak.
(2)  Band 2: 0.07 UI, peak-to-peak.

4.3.1.5.3 PBX Output Wander

At the interface, the wander of the PBX signal shall not exceed the following limits:
(N 23 UI peak-to-peak, in any 1-hour interval.
(2) 28 UI peak-to-peak, in any 24-hour interval.

4.3.1.5.4 PBX Jitter and Wander Input Tolerance

The PBX shall accept signals at the interface with the following jitter and wander characteristics
(simultaneously in Band 1 and Band 2):

) Band 1 (Jitter): 5.0 Ul peak-to-peak.

(2) Band 2 (Jitter): 0.1 Ul peak-to-peak.

3) Band 3 (Wander): 23 Ul peak-to-peak, in any 1-hour interval.
(4 Band 3 (Wander): 28 Ul peak-to-peak, in any 24-hour interval.

3 - .
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0=+
Slope: 20 dB/decade
Weighting /
{dB)
101z ¢ > 40 kHz
Band 1

Frequency (Log Scale)

NOTE: 40 kHz represents the upper limit for Band 1 cutoff frequency based on currently
available test equipment.

Figure 24 - Frequency Weighting Function for Band 1 Jitter

Specification
0o——
Slope: 20 dB/decade
Weighting /
(dB)
8 kH
z <@ = — 40 kHz
Frequency (Log Scale)
NOTE: 40 kHz represents the upper limit for Band 2 cutoff frequency based on currently
available test equipment.

Figure 25 - Frequency Weighting Function for Band 2 Jitter
Specification
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Clear Channel Capability

For new equipment, Bipolar Eight Zero Substitution (B8ZS) is the method of providing clear

channel capability at the DSX-1 or DS1 interface.

1E-02
Figure 26 - Maximum MTIE for VT1.5 Pointer Transient (Proposed)
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4.3.1.6.1 B8ZS Encoding

When B8ZS coding is used, "ones" density is obtained without altering data. B8ZS coding
replaces any eight consecutive zeros of the DSX-1 or DS1 signal with the pattern shown in Fig 27
and discussed below.

With B8ZS coding, each group of eight consecutive zeros is removed and the B8ZS code is
substituted. If the pulse preceding the inserted code is transmitted as a positive pulse (+), the
inserted code is 000+-0-+. If the pulse preceding the inserted code is a negative puise (-), the
inserted code is 000-+0+-. In both cases, bipolar violations occur in the fourth and seventh bit
positions of the inserted code. B8ZS coding is done at the 1.544 Mb/s level; i.e., framing bits are
included in the coding.

4.3.1.6.1.1 Decoding B8ZS Signals

To decode B8ZS coded signals, the receiver shall continuously monitor the incoming DS1 signal
for B8ZS code words. When a B8ZS code word is detected, it shall be replaced by eight zeros.
Note that when a DS1 signal is coded using B8ZS, bipolar violations that are detected due to zero
substitution should not be used in error rate calculations.

4.3.1.6.1.2 Transmitting BS8ZS Coding

At present, transmitting B8ZS coding must be limited to on-premises, campus, and some network
applications. For remote applications that require use of network facilities, BSZS coding cannot be
used unless the network indicates that the access DS1 facility requires B8ZS. An end-to-end clear
DS1 network-provided path is possible when both access facilities and all intervening facilities are
clear. Even though present applications of B8ZS coding are mostly limited to local applications, it
is included in this specification to take advantage of existing facilities that permit clear channels and
to support evolution to future capabilities.

Equipment meeting this specification should incorporate B8ZS coding but include the capability for
disabling it when interfacing network facilities that do not support clear channels.

Uncoded
Bit Stream 010011 00000000 |111 (00000000 |0000C000 | O1

Pulse
Stream 0+00—+ |000$—0-+ —4— |000—+04— |000—+04+— |0+

t il

Violations Based on Polarity
of last "1" transmitted

Figure 27 - Example of Bipolar Eight Zero Substitution (B8ZS)
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4.3.1.6.2 Zero Code Suppression .

For applications where B8ZS coding cannot be used, Zero Code Suppression as shown in Fig 28
may be provided. This is done by detecting an all zero octet in a channel and substituting at least
one "1" for a "0" somewhere in the octet. For example, a 1 could be placed in the second least
significant bit position (bit 7) before AMI coding. Framing bits are not included in Zero Code
Suppression. Zero Code Suppression is performed on a per-channel basis so that adjacent
channels are not affected by a channel that is violating the “ones” density constraints.

Channel n-] Channel n Channel n+l

Uncoded Bit 01001100 00000000 11100000

Stream

Zero Code

Suppression Done 00000010

Prior to DS-1 Line Forced "1" in

Codin '

& 2nd least

significant bit
position

AMI Pulse Stream 0+00—00 |  000000-0 | +—+00000

at DS-1 Level

NOTE: The framing bit is not included in the bit stream to be processed under ZCS. In
addition, the octets examined for all zeros must be aligned with channel octets.

Figure 28 - Example of Alternate Mark Inversion with Zero Code Suppression

4.3.2 Signal Formats for 1.544 Mbls Facilities

For 1.544 Mb/s applications, two framing formats are supported:

(D The Superframe Framing (SF) format used by the D4 member of the D-channel bank
family.
(2)  The Extended Superframe Framing format (ESF).

Both formats are specified in ANSI T1.107-1988, Digital Hierarchy - Formats Specification (Ref
Al6). B

Because ESF is being gradually introduced in North American transmission systems, all 1.544
Mb/s implementations supporting ESF framing shall also have the capability of supporting SF
framing if common carrier provided transmission systems are to be used.

The SF and ESF do not in themselves impose restrictions on the use of the 192 information bits
within a frame. The customer may use the information bits as required, unless the line is to
interface a digital channel bank or other central office equipment that requires specific bit
assignment within the frame.

Regardless of the framing format used, the following conditions shall be met for 1.544 Mb/s
facilities:
H The maximum average reframe time shall be less than 50 milliseconds in the absence of

errors (maximum average reframe time is the average time to reframe when the
maximum number of bit positions must be examined for the framing pattern).
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(2)  Framing shall be declared to be lost when framing bits are in error in the range of two
of four, two of five, or three of five for a period greater than or equal to 2 seconds, and
less than or equal to 10 seconds.

4.3.2.1 Frame
The DSX-1 or DS1 frame is specified in Ref A16.
4.3.2.1.1 Frame Structure

The frame consists of 24 eight bit words (octets) and one frame bit for a total of 193 bits per frame,
as shown in Fig 29. The nominal bit rate of the outgoing DSX-1 or DS1 signal is 1.544 Mb/s, and
the frame repetition rate is 8 kHz.

4.3.2.1.1 Channel Numbering
Channels are numbered sequentially from 1 to 24 in the order that they are presented to a receiver.
4.3.2.2 Superframe Format

- In the Superframe Framing format, the frame bit is time shared to identify both channel framing
and signaling channel framing as shown in Fig 30. Both channel framing and signaling framing
identify the location of time slot one and signaling framing identifies those frames in which
signaling channels A and B are normally transmitted when using robbed bit signaling.

- 1 Frame E
.4 125 ps, 193 bits >E
T e : ! Time & :
: - ! >« 2 > o € 24 >
SFI1 2345678 f1 2345678 : Bit# i1 23 45678 1}
: N : : : :
I F . : :
H : H : c
N o H o

Sampling Frequency: 8000 Hz

Output Bit Rate;:  1.544 Mb/s

Bits/Frame: 193

Time Stots/Frame: 24 (Sequential Assignment)

Figure 29 - 1.544 Mb/s Signal Format



EIA/TIA-464B
Page 67

Information
Coding Bits

O oo ~1 v b W) -

12 2123 0 [ - 1-7 8
Fg - Signaling Channel Framing (Sequence ...001110...)
FT - Terminal Framing (Sequence ...101010...)

Figure 30 - Superframe Framing Format
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4.3.2.3 Extended Superframe Framing Format

As an option to the use of the Superframe Framing format, the Extended Superframe Framing
format (ESF) may be used. ESF will replace the earlier SF format as the standard for DS1 level
framing in North America. The ESF format is described in Ref A12. It is planned for
implementation in all new designs of DS1 level equipment that frame on a pattern contained within
the framing bit position of the DS1 1.544 Mb/s signal. ESF framing is not compatible with SF
framing.

The ESF framing format "extends'' the DS1 superframe structure from 12 frames (2316 bits) to 24
frames (4632 bits) and redefines the 8 kb/s framing bit position. The 8 kb/s ESF channel is
divided into 2 kb/s for channel framing and signaling channel framing, 2 kb/s for a Cyclic
Redundancy Check code (CRC-6), and 4 kb/s for a data link. The ESF also supports multiple
state signaling.

4.3.2.3.1 2 kbis Framing Pattern

As shown in Fig 31 beginning with frame 4 (Extended Superframe bit 579), the framing bit of
every fourth frame forms the pattern 001011 . . .001011. This pattern is used to determine
channel and signaling channel synchronization. Frame synchronization is used to locate the 24
DSO0 channels in each frame. Superframe synchronization is used to identify where each particular
frame is located within the superframe to perform the CRC-6 checks and identify the relationship
of signaling information to DS0O channels.

4.3.2.3.2 2 kb/s Cyclic Redundancy Check, CRC-6

The cyclic redundancy check code, CRC-6 is a method of performance monitoring that is contained
within the F-bit position of frames 2, 6, 10, 14, 18, and 22 of every superframe (see Fig 31). The
CRC-6 code has the ability to detect most errors that occur on the DS1 signal and can be used in
various applications such as false framing protection, protection switching, performance
monitoring, and line verification before, during, and after maintenance. The CRC-6 is capable of
detecting 63/64 (98.4%) of all CRC Message Blocks (CMBs) containing transmission errors. It
does not give an indication of the number of errors in a CMB, only that there was at least one.

The CRC-6 message block check bits CB1, CB2, CB3, CB4, CBS5, and CB6 are contained within
the Extended Superframe (ESF) format bits 193, 965, 1737, 2509, 3281, and 4053 respectively,
as shown in Fig 31. The CRC-6 Message Block (CMB), shown in Fig 32, is a sequence of 4632
serial bits that is coincident with an ESF. By definition, CMB N begins at bit position 0 of ESF N
and ends with bit 4631 of ESF N. The first transmitted bit of a CMB is the most significant bit of
the CMB polynomial.

For the purpose of generating the CRC-6 sequence, each F-bit position in the CMB should be set
to a binary one. That is, the information in the F-bit position will have the value "1" in the
calculation of the CRC-6 bits. All information in the other bit positions will be identical to the
information in the corresponding ESF bit positions.

The Check-Bit sequence CB1 through CB6 transmitted in ESF N+1 is the remainder after
multiplication by the polynomial X0 and then division (Modulo-2) by the generator polynomial X6
+ X + 1 of the polynomial corresponding to CMB N. The first check bit (CB1) is the most
significant bit of the remainder; the last check bit (CB6) is the least significant bit of the remainder.
Each ESF contains the CRC-6 check bits generated for the preceding CMB.

At the transmitter, the initial remainder of the division for each CMB is preset to all zeros and is
then modified by division by the generator poiynomial (as described above). The division is
performed on CMBs after the F-bits are set to a binary "1". The remainder bits should then be
inserted into the check bit positions of the subsequent ESF.

At the receiver, the initial remainder of the division for each received CMB is preset to all zeros and
is then modified by division by the generator polynomial. The resulting remainder is compared on

s
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a bit-by-bit basis with the CRC-6 check bits contained in the subsequently recetved ESF. The
compared check bits will be identical in the absence of transmission errors.

A mathematical example of the generation of check bits is shown in Fig 33. For simplicity a CMB
length of 10 bits has been used instead of the actual length of 4632 bits.

Bit use in each | Signaling Bit Use
Time Slot Options
Traffic

1-8
193 - - CB1 | 1-8 -
386 - m - 1-8 -
579 0 - - 1-8 -
772 - m - 1-8 |-
965 - - CB2 | 1-7 8 - A A A
1158 - m - 1-8 -
1351 0 - - 1-8 -
1544 - m - 1-8 -
1737 - - CB3 | 1-8 -
1930 - m - 1-8 -
2123 1 - - 1-7 8 - A B B
2316 - m - 1-8 -
2509 - - CB4 | 1-8 -
2702 - m - 1-8 -
2895 0 - - 1-8 -
3088 - m - 1-8 -
3281 - - CBS | 1-7 8 - A AC
3474 - m - 1-8 - '
3667 1 - - 1-8 -
3860 - “|m - 1-8 -
4053 - - CB6 | 1-8 -
4246 - m - 1-8
4439 1= - - 1-7 8 - A B D-u

FPS: Framing Pattern Sequence (...001011...)
{F}DL: 4 kb/s {Facility} Data Link (message bits m)

CRC: CRC-6 Cyclic Redundancy Check (check bits CB1-CB6)
Option T: Traffic (Bit 8 not used for robbed-bit signaling)

Figure 31 - Extended Superframe Framing (ESF) F-Bit Assignments
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- F-Bit
Use CB6 m 1 m CBl1 CB6 m 1

F-Bit* 4053 4246 4439 0 193 4053 4246 4439

rrs

—— CMBN-1 —m—prid CMBN

Figure 32 - ESF/CMB Relationship

<Divisor>  <Djvidend (CMB * 106)>
1000011h110010101000000

1000011
1100011

10 11
1000000

1000011
0000111

0000000
0001110
0000000
0011100
0 0000
0111000
0000000
1110000
100 11
1100110
1000011
10C1010
10 1
Remainder- > 0010061

Check Bits (Remainder) to
be sent in CMB N+1: CBl CB2 CB3 CB4 CB5 CB6
0 0 | 0 0 1

Figure 33 - Mathematical Check-Bit Generation
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43233 False Framing Protection

It is possible to couple the Cyclic Redundancy Check of the ESF framing format with the
reframing algorithms to insure that the valid framing pattern contained within the framing bit
positions is the only pattern the reframer can lock onto permanently. False framing protection
could be implemented using the ESF format as follows. When the reframer sees more than one
candidate for reframe, it locks onto the first candidate and then checks the CRC-6 code. If this
code indicates continuous errors, the reframer then searches for the next available candidate, locks
onto it, and then checks the CRC-6 code again.

4.3.2.34 Data Link

Beginning with frame 1 (ESF bit 0) of the superframe (see Fig 31), every other 193rd bit is part of
the 4 kb/s data link. The ESF data link (DL) is used to carry performance information and coatrol
signals across the DS| interface. The specification of these signals is the same for both directions

of transmission!3

Performance information appearing in one direction of transmission is a quantification of the
quality of transmission in the opposite direction.

Two signal formats are used on the DL:
(1)  Bit-patterned signals: repeated patterns (codes).
(2) Message-patterned signals: messages using a Q.921 LAPD protocol.

The bit-oriented signals carry priority messages and command-and-response messages. The
message-oriented signals carry performance monitoring information. The structure of the
information within the message-oriented protocol is bit assigned. The monitored parameters are in
4.3.2.3.4.2.1; the formats of the generated messages are in 4.3.2.3.4.1.3 and 4.3.2.3.4.2.1

Operation, administration, and maintenance of the network may cause other messages to appear at
the DS1 interface (the PBX should be able to disregard any such undefined messages). Use of the
DL for other terminal-to-network communications or for any terminal-to-terminal messages beyond
the described set is for future study. Network architecture is such that the DL may be
discontinuous relative to the DS1 payload, and end-to-end continuity of the DL cannot be
guaranteed. When idle, the DL shall contain continuous repetitions of the data link idle code -
01111110.

4.3.2.34.1 Bit-Patterned Messages

Bit-oriented messages are pre-emptive. When sent, they overwrite other signals on the DL. Table
7 lists two categories of bit-oriented messages (''priority" and "command and response'’) and the
specific functions associated with each.

4.3.2.34.1.1 Priority Messages

Priority messages indicate a service affecting condition. They shall transmit continually until the
condition no longer exists, but, for not less than 1 s. These messages may be interrupted for a
maximum of 100 ms per interruption with a minimum interval of one second between
interruptions. ‘

13. Equipment that uses the data link exclusively for Yellow Alarm and for an “all-ones” idle code exists in the
network and will continue to exist. The Yellow Alarm is a repeating 16-bit pattern of 8 "ones" followed by 8
"zeros" (0000000011111111). This pattern is transmitted continuously for 256 + 4 times or until the out-of-
frame condition no longer exists, whichever is longer. Such equipment cannot take advantage of the standard
features described in this section. Thus, when such equipment is connected to equipment that meets the
specifications of this section, performance information and control signals appear in one direction only.

&
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4.3.2.34.1.2 Command and Response Messages

Command and response messages are transmitted to perform various functions. The loopback
commands of Table 7 activate and deactivate the line loopback and payload loopback functions of
the PBX as described in 4.3.2.5. Command and response messages that are labeled "Reserved for
network use" shall not be generated by the PBX. The use of the network loopback and protection
switching functions of Table 7 are not covered in this standard. Command and response code
words shall be repeated at least 10 times as a continuous transmission.

4.3.2.34.1.3 Format of Bit-Oriented Messages
Data link bit-oriented messages shall be of the format:
Oxxxxxx011111111

with the rightmost bit transmitted first. Table 7 lists two categories of bit-oriented message
functions and their associated 16-bit codewords. Table 8 lists unassigned codewords. Codewords
for priority messages shall be repeated continually until the condition that initiated the message is
removed. The minimum duration shall be as specified for Remote Alarm Indication in
4.3.2.4.1.4.

4.3.2.34.2 Message-Oriented Signals

Message-oriented signals are signals conforming to an HDLC protocol as defined below. Two
message-oriented signals are defined for the ESF data link. One is a periodic performance report
generated by the source/sink DS1 terminals. The other is a path, test, or idle signal identification
message that may be optionally generated by a terminal or intermediate equipment or a DS1 circuit.

4.3.2.34.2.1 Format of Message-Oriented Performance Report

To carry performance reports, the carrier signal and the PBX signal shall conform to the level 2
protocol (LAPD) specified in ITU-T (formerly CCITT) Recommendation Q.921, ISDN_User-
Network Interface Data Link Layer Specification (Ref A17). This application shall use a subset of
the full capabilities of the Q.921/LAPD protocol. The message structure is shown in Fig 34,
where the following abbreviations are used:

(N SAPI: Service Access Point Identifier.
(2) C/R: Command/Response.

3) EA: Extended Address.

4 TEI: Terminal Endpoint Identifier.

(5) FCS: Frame Check Sequence.

This message structure is that of a Q.921/LAPD unnumbered and unacknowledged frame. The
performance report shall use only the SAPI/TEI values shown in Fig 34.

The source of the performance report shall generate the Frame Check Sequence (FCS) and the zero
stuffing required for transparency. Zero stuffing by a transmitter prevents the occurrence of the
flag pattern (01111110) in the bits between the opening and closing flags of a Q.921/LAPD frame
by inserting a zero after any sequence of five consecutive ones. (A receiver removes a zero
following five consecutive ones.) The data elements in the performance report are arranged so that
zero stuffing will never occur in the information field. Thus, except for the FCS, the line signal
duplicates the list sequence of the report, and the message is of constant length from the opening
flag to the end of the information field.

. T
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Throughput of the data link may be reduced to less than 4 kb/s in some cases. The performance
report is always passed!4.
4.3.2.34.3 Transmission Error Events
The occurrences of transmission error events indicate the quality of transmission. The occurrences
that shall be detected and reported are:

(1) No events

(2) CRC error

3) Severely errored framing

4 Frame synchronization bit error

&) Line code violation

(6) Controlled slip

These are defined as follows:;
- CRC Error Event

A CRC error event is the occurrence of a received CRC code that is not identical to
the locally calculated code.

- Severely Errored Framing Event

A severely errored framing event is the occurrence of two or more framing bit
pattern errors within a 3-ms period. Contiguous 3-ms intervals shall be examined.
The 3-ms period may coincide with the ESF. This framing error indicator, while
similar in form to criteria for declaring a terminal has lost framing, is only designed
as a performance indicator, existing terminal out-of-frame critena will continue to
serve as the basis for terminal alarms.

- Frame Synchronization Bit Error Event

A frame synchronization bit error event is the occurrence of a received framing bit
pattern error. ‘

- Line Code Violation Event -

A line code violation event for an AMI-coded signal is the occurrence of a received
excessive zeros (EXZ) or bipolar violation. A line code violation event for a BEZS-
coded signal is the occurrence of a received bipolar violation that is not part of a
zero-substitution code.

Note: some existing equipment may not detect EXZs
- Controlled-Siip Event

A controlled-slip event is the occurrence of a replication or deletion of the data bits
of a DS1 frame by the receiving terminal. A controlled slip occurs when there is a
difference between the timing of a synchronous receiving terminal and that of the
received signal of such magnitude as to exhaust the buffering capability of the
synchronous terminal.

4.3.2.3.4.4 Message-Oriented Performance Report

The carrier signal and the PBX signal shall include a performance report sent each second using a
bit-assigned message structure. The one-second timing may be derived from the DS1 signal or

14, The performance report with SAPI 14 should be constructed and inserted on the data link by the socurce terminal
that constructs the information payload of the DS1 signal. The performance report with SAPI 14 should be
delivered without alteration t¢ the same terminal that sinks the information payload of the DS1 signal.

i‘ —: }:‘_ ‘9".
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from a separate equally accurate (+32 ppm) source. The phase of the one-second periods with
respect to events is arbitrary; i.e., the one-second timing does not depend on the time of occurrence
of any error event.

The performance report contains performance information for each of the four previous one-second
intervals. This is shown in Fig 34, octets 5 through 12, and by an example in Table 9.

Counts of events shall be accumulated in each contiguous one-second interval. At the end of each
one-second interval, a modulo 4 counter shall be incremented, and the appropriate performance bits
shall be set in the t = 0 octets (octets 5 and 6 in Fig 34). These octets and the octets that carry
performance bits of the three preceding one-second intervals form the performance report.

4.3.2.3.4.5 Path and Test Signal ID Message(s)

Path and test signal identification messages are optional messages that may be sent on the ESF
data link. One is used to identify the path between the source terminal and the sink terminal, and is
referred to as a path ID (PID). The other is used by test signal generating equipment and is
referred to as a test signal ID (TSID). If sent, they shall conform to the format and content
requirements specified in Ref 12, Annex A.

4.3.2.3.4.6 Special Carrier Applications

A carrier may require the use of the ESF data link for purposes related to the provisioning or
maintenance of the DS1 facility or circuit. Examples of these functions are:

(1) Communicating performance information within the Network.

(2)  Providing protection switching control.

(3)  Providing clear channel capability.

Such uses may cause interruptions, delays, or reduction of throughput on the ESF data link, but
should not impact the timely transmission of the bit-oriented messages and of the performance
report, The performance report shall always be passed.

4.3.2.3.4.6 DSI Idle Code

Generation and detection of the DS1 idle signal is optional. If provided, the DS1 idle signal shall
meet the requirements defined in Annex D of ANSI T1.403 (Ref A12). The idle signal indicates
that the normal signal source is not present. The DS1 idle signal is not to be confused with the data
link idle code defined in 4.2.3.4.2.
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Octet
Content

01111110
00111000

or
00111010
00000001

Yo T
"

}t One-
0-1 secon
Report

Yoo ¥

Jo-3 $
_3v

variable

Or111110

Figure 34 - Performance Report Message Structure
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ADDRESS INTERPRETATION
00111000 SAPI=14, C/R=0 (CI) EA=0
00111010 SAPI=14, C/R=1 (Carrier) EA=0
00000001 TEI=0, EA=1
CONTROL INTERPRETATION
00000011 Unacknowledged Information

Transfer

ONE-SECOND  INTERPRETATION

REPORT

Gl=1 CRC Error Event = |

G2=1 1 < CRC Error Event 5

G3=1 5 < CRC Error Event 10

G4=1 10 < CRC Error Event 100

G5=1 100 < CRC Error Event 319

G6=1 CRC Error Event 320

SE=1 Severely-Errored Framing Event 1
(FE shall = Q)

FE = 1 Frame Synchronization Bit Error
Event 1 (SE shall = 0)

LV=1 Line Code Violation Event 1

SL=1 Slip Event 1

IB=1 Payload Loopback Activated

Ul,U2=0 " Under study for synchronization

R=0 Reserved (Default value is 0)

NmNI = 00, 01, One-second report module 4 counter
10, 11

FCS INTERPRETATION
VARIABLE CRC16 Frame Check Sequence

Figure 34 (continued)
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Table 7 - Assigned Bit-patterned ESF Data Link Messages

Priority Messages

Codeword (note ) ____

Remote Alarm Signal (Yellow Alarm)

00000000 11111111

Loopback retention

00101010 11111111

00011100 11111111

Response Messages

Line Loopback Activate 00001110 11111111
Line Loopback Deactivate 00111000 11111111
Payload Loopback Activate 00010100 11111111
Payload Loopback Deactivate 00110010 11111111

Reserved for network use (loopback activate)

00010010 11111111

Universal Loopback (deactivate)

00100100 11111111

ISDN Loopback

00101110 11111111

ISDN Loopback

00100000 11111111

Protection Switch Line | (note 2)

01000010 11111111

Protection Switch Line 2

01000100 11111111

Protection Switch Line 3

01000110 11111111

Protection Switch Line 4

01001000 11111111

Protection Switch line 24

01110000 11111111

Protection Switch line 25

01110010 11111111

Protection Switch Line 26

01110100 11111111

Protection Switch Line 27

01110110 11111111

Protection Switch Acknowledge

00011000 11111111

Protection Switch Release

00100110 11111111

Don't use for Sync (note 3)

00110000 11111111

Stratum 2 traceable 00001100 11111111
120 ppm clock traceable 00100010 11111111
Stratum 4 traceable 00101000 11111111

Stratum | traceable

00000100 1111111

Synchronization traceability unknown

00001000 11111111 -

Stratum 3 traceable

00010000 11111111

Reserved for network sync

01000000 11111111

Understudy for maintenance 00101100 11111111
Understudy for maintenance 00110100 11111111
Reserved for Network use 00010110 11111111
Reserved for Network use 00011010 11111111
Reserved for Network use 00011110 11111111
Reserved for Network use 00111010 11111111
Reserved for customer 00000110 11111111
Reserved for customer 00001010 11111111
Reserved for customer 00000010 11111111
Reserved for customer 00110110 11111111
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Notes on Table 7:
@) Rightmost bit transmitted first.

(2)  The "protection switch line" codes of the form 01XXXXX011111111 use the five bits
designated X to contain the binary representation of the number of the line, 1 through
27, to be switched to a protection line (e.g. the code for line 25 is a 1 followed by

11001 which is the binary representation of 25).

3 Use of this block of codewords is described in ATI

(Ref A18).

1X1 Technical Report No. 33

Table 8 - Unassigned ESF Data Link Codewords

Codeword (note 1)
00111100 11111111

01111000 11111111

00111110 11111111

01111010 11111111

01111100 11111111

01111110 11111111

Notes on Table 8:
(1) Rightmost bit transmitted first

(Note 2)

(2) Assignment of this codeword should be avoided due to its similarity to the

DL idle code described in 4.3.2.3.4

LA
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Table 9 - Example - ESF Data Link Performance Report Messages

Fort =
tp-3 Slip = 1, al} other parameters =0, NmN1 = 01
to-2 Severely-errored framing event = 1, all other
parameters = 0, NmN1 = 10
tg-1 CRC error events = 1, all other parameters = O,
NmN1 =11
tQ CRC error events = 320, all other parameters = 0,
NmN1 =00
to+ 1 CRC error events = 0, all other parameters = 0,
NmNI1 =01
tg+2 CRC error events = 6, all other parameters = 0,
.NmN1 = 10
to+3 CRC error events = 40, all other parameters = 0,
NmNI1 =11
t=1p I:=t0+1 t=t0+2 t=t()+3
FLAG 01111110 01111110 01111110 01111110
ADDRESS OCTET 1 00111000 00111000 00111000 00111000
ADDRESS OCTET 2 00000001 00000001 00000001 00000001
CONTROL 00000011 00000011 00000011 00000011
MESSAGE OCTET 1| 00000001 00000000 10000000 00100000
MESSAGE OCTET 2 00000000 00000001 00000010 0000001 1
MESSAGE OCTET 3 00000000 00000001 00000000 10000000
MESSAGE OCTET 4 00010011 00000000 00000001 00000010
MESSAGE OCTET 5 00000000 00000000 00000001 00000000
MESSAGE OCTET 6 01000010 00010011 00000000 00000001
MESSAGE OCTET 7 00000010 00000000 00000000 00000001
MESSAGE OCTET 8 00000001 01000010 00010011 00000000
FCS OCTET 1 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
FCS OCTET 2 XXXXXXXX XXXXXXXX XXXXXXXX  XXXXXXXX
FLAG 01111110 01111110 01111110 01111110
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4.3.24 On Line Maintenance Functions

The PBX is responsible for declaring alarms and status conditions. The PBX shall transmit alarm
signals toward the network for detected failures, as described below. The PBX may also signal
these failure conditions to the user via local indicators. '

4.3.24.1 Fault Conditions

4.3.2.4.1.1 Out-of-Frame Condition (OOF)

An OOF condition shall be declared by the PBX with the occurrence of a particular density of
framing bit errors (i.e., n or more errors out of m consecutive framing bits). Typical values of n
and m are 2 out of 4, 2 out of 5, and 3 out of 5. Loss of Frame failure is declared when an QOF
condition persists for a period T, where 2 < T < 10 seconds.

4.3.2.4.1.2 Loss of Signal (LOS)

An LOS defect is the occurrence of 175 + 75 contiguous pulse positions with no pulses of either
positive or negative polarity at a DS1 line interface. A LOS failure shall be declared by the PBX
when the LOS defect persists for a period T, where 2 seconds < T < 10 seconds.

4.3.2.4.13 Excessive Bipolar Violations (BPV)

An excessive bipolar violation condition shall be declared when any digital signal has BPVs in
excess of the threshold setting. The threshold setting for the BPV time shall be approximately

1000 seconds with a BPV rate of 10-0 BPVs per bit.

4.3.24.14 Remote Alarm Indication (RAI)

A Remote Alarm Indication Signal (previously called the Yellow Alarm) is a signal transmitted in
the outgoing direction when a terminal determines that it has lost the incoming signal. The PBX
shall transmit an RAI signal as defined below.

The form of the RAI signal depends on the framing format in use. Facilities providing SF framing
use an inband RAI signal that consists of setting bit 2 in every channel to zero. Facilities providing
ESF framing use transmission of a repeating 16-bit pattern consisting of eight ones followed by
eight zeros (0000000011111111) continuously on the ESF data link for the duration of the alarm
condition but not for less than one second.

The following timing conventions should be applied in sending or receiving the RAI signal:

(1)  The out-of-frame condition should persist for 2.5 + 0.5 seconds before sending the
Yellow Alarm.

(2) The RAI should not be cleared unless the out-of-frame condition has cleared for more
than 15 + 5 seconds. -
3) Detection of the RAI should occur within 335 te 1000 milliseconds.

(4) The minimum time between the end of one transmission and the beginning of another
transmission shall be one second. Certain services provided by the network may
require longer time intervals than these minimum values, or may require equal "on" and
"off" intervals, or both.

4.3.24.1.5 Carrier Group Alarm

The Carrier Group Alarm function is defined as either being in the Red Alarm condition (PBX
cannot frame on the received DS1 signal for 2.5 + 0.5 seconds) or receiving a RAI (which
indicates that the far endpoint cannot frame on the transmitted DS1 signal).

The PBX should freeze its signaling state as soon as it loses frame synchronization on its DS1
input. This should be done so that, for a 50% “ones” density, the probability of freezing an
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incorrect signaling state should be less than 5%. If frame synchronization is not regained after the
nominal 2.5 second interval , the carrier group alarm state is entered. Once in this state, existing
calls should be dropped and no new calls allowed.

If frame synchronization is re-acquired for 15 + 5 seconds or an incoming RAT subsides for 100 to
1000 ms, the interface shall leave the carrier group alarm state.

4.3.24.1.6 Alarm Indication Signal (AlS)

AIS is a signal transmitted in lieu of the normal signal to maintain transmission continuity, and
indicate to the receiving terminal that there is a transmission interruption located either at the
equipment originating the AIS signal or upstream of that equipment. When a valid signal is
available, the AIS may be removed. The AIS is an unframed, all ““ones” signal.

Either the PBX or the far-end equipment may busy out an entire DS1 facility by sending an AIS.
If an AIS is received and since it is unframed, the Remote Alarm Indication signal shall be
transmitted to the far end.

4.3.24.1.7 Other Alarms

Other DS1 related alarm functions monitored by the PBX include slip rate detection which may be
used for detecting loss of loop timing.

4.3.2.5 Loopbacks

The PBX shall provide a loopback function by automatic, manual, ESF data link, inband or
other!S means to assist in trouble isolation procedures. Line loopback is provided by looping the
receive line-pair to the transmit line-pair. ESF data link or mband signaling for control of
loopbacks is recommended. Inband signaling is the use of message channels to also carry
signaling information.

4.3.2.5.1 Inband Line Loopback Activation

The PBX shall activate the loopback when it receives from the network a framed pulse sequence
consisting of a "1" followed by four "0's" repeated for at least 5 seconds. The frame alignment
bits overwrite the code pattern.

4.3.2.5.2 Inband Line Loopback Deactivation

The PBX shall deactivate the loopback when it receives from the network a framed pulse sequence
consisting of a "1" followed by two "0's" repeated for at least 5 seconds. The frame alignment
overwrites the code pattern.16

4.3.2.5.3 Loopback Signals for the ESF

Signaling for loopback activation and deactivation by means of the ESF channel is controiled by
bit-oriented messages in the ESF data link. These messages are described in 4.3.2.3.4.1.

4.3.2.54 PBX Operation During Line Loopback

When line loopback is activated, the PBX received data signals shall be transmitted back to the
network. The received data signal shall be regenerated by the PBX without change in framing
format or removal of any bipolar violations. The line loopback shall also operate upon the receipt
of the patterns listed for inband line loopback (activation or deactivation) without framing to
accommodate embedded equipment that sends unframed (nonstandard) control signals.

15. This loopback may be provided by adjunct equipment such as NCTE.

16. Embedded equipment exists which may be activated by the line loopback deactivate code and block the code
from reaching the PBX, requiring manual intervention to deactivate the line loopback.

i -

L3




EIA/TIA-464B
Page 82

4.3.2.5.5 PBX Operation During Payload Loopback

When payload loopback is activated, the received information bits (192 information bits per frame)
are transmitted in the outgoing direction. The framing bits (frame synchronization, CRC, and DL)
are originated at the point of payload loopback. The payload loopback shall maintain bit-sequence
integrityl” for the information bits; however, the payload loopback need not maintain the integrity
of eight-bit time slots, frames, or superframes. Payload loopback commands are described in
4.3.2.3.4.1. '

4.4 Network Interface - Digital (ISDN)
4.4.1 ISDN Primary Rate Access Requirements (DSSI)
4.4.1.1 Introduction

The ISDN Primary Rate Access, as specified below, can be used as a trunk access to most local
exchange or inter-exchange carriers in the United States and in Canada. However at this time,
some manufacturers' implementations do not fully meet the standards listed below, therefore, to
insure compatibility with a given installation, specific Central Office Switch manufacturers'
specifications should be checked for deviations.

4.4.1.2 Electrical and Physical Requirements

The electrical and physical requirements of the ISDN Primary Rate Access (U) Interface are
specified in ANSI T1.408-1990 Inte ices Digital N ISDN) Primary Rate -

Customer Installation Metallic Interfaces Laver 1 Specification (Ref A19).

44.13 Data Link Layer Requirements

The Data Link (layer 2) requirements for the ISDN Primary Rate Access Interface are specified in
ANSI T1.602-1989, Telecommunications - Integrated Services Digital Network - Data-Link Layer

Signaling Specification for Application at the User-Network Interface (Ref A20).

44.14 Network Layer Requirements
The Network (Layer 3) requirements for the ISDN Primary Rate Access Interface Circuit Switched

Bearer Services are specified in ANSI T1.607-1990 Integrated Services Digital Network (ISDN) -
Layer 3 Signaling Specification for Circuit-Switched Bearer Service (Ref A21).

4.4.2 ISDN Private Network Signaling Requirements (PSS1)

4.4.2.1 Introduction

This section describes the requirements for PBX-to-PBX connectivity when two or more PBXs
are connected to form a private or enterprise network. The PBXs may be connected by using PRI
or BRI interfaces, however, only the PRI interface requirements are specified at this time.

PSS1 is an ISO standard for Private Telecommunication Networks based on ITU (formerly
CCITT) Q.931/2 standards. The PSS1 Standards define the signaling protocol for PBX-to-PBX
signaling at the Q reference point. Q.931/2 defines call control for applications such as PBX-to-
network and is based on a master-slave or asymmetrical relation. PSS1, on the other hand, defines
the call control signaling, as well as services, applicabie to a peer-to-peer or symmetrical relation.

The PSS1 Protocol Model (Fig 35) is based on the ISO Reference Model. The Protocol Control
entity provides services to Call Control. Primitives exchanged across the boundary between Call

17, This requires that the timing of the transmitted payload loopback signal be synchrdnized with the timing of the
received payload loopback signal.
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Control and Protocol Control correspond to the information flows exchanged between the Call
Control functional entities. Protocol Control provides the mapping between these primitives and
messages transferred across the inter-PBX link. In order to transfer messages, Protocol Control
uses the services of the Data Link Layer, which in turn uses the services of the Physical Layer. The
actual Data Link Layer and Physical Layer Protocols visible at the Q reference point are dependent
on the PBX interconnection scenario. (See ISO 11579, Information Technology -

Telecommunications and Information Exchange Between Systems - Reference Configuration for
Private Integrated Services Networking (PISN) Exchanges, Ref A22).

The generic functional protocol ISO 11582, Information Technology - Telecommunications and
Information Exchange Between Systems - Private Integrated Services Network - Generic
Functional Protocol for the Support of Supplementary Services - Inter-exchange signaling
procedures and protocol, (Ref A23) provides the means to exchange signaling information for the
control of supplementary services over a private or enterprise network. It does not, by itself,
control any supplementary service but rather provides generic services to specific Supplementary
Service Control entities. Procedures for individual supplementary services based on these genertc
procedures are defined in other standards or may be manufacturer-specific.

The generic functional protocol operates at the Q reference point between two PBXs in conjunction
with a Layer 3 protocol for Basic call control (ISO 11572, Information Technology -
Telecommunications and Information Exchange Between Systems - Private Integrated Services

Network - Circuit Mode Bearer Services - Inter-exchange Signaling Procedures and Protocol, Ref
A24). Together, these use the services of the Signaling Carriage Mechanism.

The generic functional protocol provides mechanisms for the support of supplementary services
which relate to existing basic calls or services that are entirely independent of any existing basic
calls. In performing a supplementary service, whether call independent or call related, procedures
in ISO 11582 are applicabie for information transfer procedures.

For the support of supplementary services, both Basic Call Control, ISO 11572 and Generic
Functional Procedures 11582, are required in addition to compliance with the specific
supplementary service standard. The supplementary services requirements are currently under
development in ANSI and ISO.

4.4.2.2 Electrical and Physical Requirements

No electrical and physical requirements are specified for the Private Integrated Services Network.
Specific requirements are dependent on the PBX interconnection scenario. See ISO 11579.

44.23 Data Link Layer Requirements

No Data Link (layer 2) requirements are specified by ISO for the Private Integrated Services
Network. Specific requirements are dependent on the PBX interconnection scenario, however,
some guidance on Peer to Peer communication considerations for Layer 2 are given in ETSI
Standard pri-ETS 300 170 Private Telecommunications Network (PT); Inter-exchange signaling
Data link layer protocol. Also see ISO 11579,

4424 Network Layer Requirements

The Network (Layer 3) requirements for the Private Integrated Services Network are specified in
ISO 11572 (Ref A24)
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Figure 35 - PBX-to-PBX Protocol Model
4.4.3 : ISDN Basic Rate Access Requirements
4.4.3.1. Introduction

The ISDN Basic Rate Interfaces at the U and T Reference points, as specified below, can be used
either as a trunk access to local or inter-exchange carriers or as a station interface on the line side of
the PBX. The ISDN S Interface, as specified below, can be used as a Station Interface on the line
side of the PBX.

4.4.3.2 ISDN Basic Rate U Reference Point

4.4.3.2.1 Electrical and Physical Requirements

The electrical and physical requirements for the ISDN Basic Rate U Interface are specified in ANSI
TI.601-1992, In ted Servi Digital Network (ISDN) - Basic A Interface for us

Metallic Loops on the Network Side of the NT (Layer 1 specification) (Ref A25).
4.4.3.2.2 Data Link Layer Requirements

The Data Link (Layer 2) requirements for the ISDN Basic Rate U Interface are specified in ANSI
T1.602-1989 (Ref A20).

44323 Network Layer Requirements

The Network (tayer 3) requirements for the ISDN Basic Rate U Interface Circuit Switched Bearer
Services are specified in ANSI T1 607-1990 (Ref A21).
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44.3.3 ISDN Basic Rate S and T Reference Points
4.4.3.3.1 Electrical and Physical Requirements
The electrical and physical requirements for the ISDN Basic Rate S and T Interfaces are specified
in ANSI T1.605-1991, Integrated Services Digital Network (ISDN) - Basic Access Interface for
S/T Reference Points (Layer 1 Specification) (Ref A26).
4.4.3.3.2 Data Link Layer Requirements

The Data Link (Layer 2) requirements for the ISDN Basic Rate S and T Interfaces are specified in
ANSI T1.602-1989 (Ref A20).

44333 Nerwork Layer Requirements

The Network (layer 3) requirements for the ISDN Basic Rate S and T Interfaces Circuit Switched
Bearer Services are specified in ANSI T1 607-1990 (Ref A21).

4.5 Analog Station Interface

4.5.1 General

4.5.1.1 The PBX analog station interface connects the PBX to station or other equipment
conforming to ANSI Standard EIA/TIA-470A (Ref A2).

4.5.1.2 Station equipment may be located either on the premises of the PBX to which it is
connected (referred to as "'on-premises,'" abbreviated ONS), or at the end of a transmission facility
of considerable length (referred to as "off-premises," abbreviated OPS). The traditional OPS
scenario is one where the connection between the PBX and the remote station equipment passes
through, but is not switched at, the serving network switch,

4.5.1.3 ONS and OPS station interfaces are two-wire with signals including:
(1) PBX battery for talking and supervisory purposes.
(2) Ringing from the PBX for alerting station equipment.
(3) Station-originated dc signals for supervisory purposes.
(4) Dial pulses and Dual Tone Multifrequency (DTMF) address signals from the station
equipment for address signaling.
4.5.1.4 OPS facilities are tariffed and are classified by the FCC as follows:

(1) Class A for PBX OPS interfaces having a station loop resistance limit of 200 € or less
and minimum loop current of 16 mA or greater.

(2) Class B for PBX OPS interfaces having a station loop resistance limit of 2300 € or less
and minimum loop current of 16 mA or greater.

(3) Class C for PBX OPS interfaces having a station loop resistance limit of 3300 Q or less
and minimum loop current of 16 mA or greater.

4.5.1.5 This standard refers to the maximum station conductor ioop resistance (R) and to the
remote terminal ringer equivalence (N) in order for the PBX and station interfaces to be
compatible. These are provided to give manufacturers a choice of loop range and terminals per
loop necessary in the design of PBXs.

4.5.1.6 The requirements in this section are intended to assure acceptable performance provided
the manufacturer's specified limitations are observed. It is desirable that the parameter (N) of the
PBX be a minimum of 3, since this will ensure that any FCC-registered terminal device with which
the PBX is otherwise compatible can be connected to the station interface.
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4.5.1.7 1t is desirable that a PBX have a station loop resistance capability of at least 300 Q for
ONS application.

4.5.1.8 Unless specified otherwise, the criteria that follow apply to both ONS and OPS
interfaces.

4.5.2 Battery Voltage

4.5.2.1 On-Premises Interface

4.5.2.1.1 Battery voltages applied by the PBX to the station interface tip and ring (T&R) leads
for supervisory purposes shall not exceed 56.5 V dc and shall have no ac component in excess of 5
V peak.

4.5.2.1.2 The characteristic of the dc battery source applied by the PBX to the station interface
T&R leads shall result in a loop current within the range of 20 to 140 mA being delivered into a
load connected across the interface leads, having a load resistance that falls within the combined
acceptable regions A and B shown in Fig 7 (normal power available) or Fig 8 (commercial power
outage) if backup power is provided to the PBX. It is desirable that the voltage-versus-current
function, V(I), at the interface falls in the combined acceptable region A shown in Figs 7 or 8.
This requirement applies throughout the full loop resistance range (R) specified for the PBX by the
manufacturer.

4.5.2.1.3 1t is desirable that the battery voltage source supplied by the PBX to ONS deliver
between 36 and 63 mA into a 130-ohm resistive load connected across the station interface T&R
leads. This is typically accomplished with a 42.5 to 56.5-volt, 800-ohm source or a 19 to 29-volt,
400-ohm source. :

4.5.2.1.4 It is desirable that the battery voltage supplied to ONS interfaces be negative with
respect to ground.

4.5.2.1.5 The PBX shall not interrupt battery on the ring conductor or ground on the tip
conductor or both for longer than 300 ms, except to transmit disconnect toward the station
interface.

4.5.2.2 Off-Premises Interface

4.5.2.2.1 Battery voltages applied by the PBX to OPS interface T&R for supervisory purposes
shall not exceed 56.5 V dc and not have any ac component in excess of 5 V peak.

4.5.2.2.2 The PBX shall apply supervisory battery between the OPS tip and ring conductors with
a steady-state DC voltage-versus-current characteristic within the acceptable region of Fig 36 for
Class A interfaces, Fig 37 for Class B interfaces, and Fig 38 for Class C interfaces.

4.5.2.2.3 Except for a Class A OPS interface, the maximum current (dc) delivered into a short
circuit connected across the interface leads shall not exceed 140 mA.

4.5.2.2.4 For Classes A, B, and C OPS interfaces, the current (dc) delivered into the station
loop simulator (Fig 39) shall be at least 16 mA for Conditions 1 and 2.

4.5.2.2.5 The battery voltage supplied to station conductors for OPS lines shall be negative with
respect to ground. (This is to prevent electrolysis damage to network equipment.)

4.5.2.2.6 The PBX shall not interrupt battery on the ring conductor or ground on the tip
conductor, or both, for longer than 300 ms, except to transmit disconnect toward the station
interface.

Note: The Loop Current Feed Open (LCFO) state, (removal of ring battery andlor tip ground) may
not be recognized and transmitted by some network elements and should not be relied on as
a disconnect signal. :

& -_: s;_.,_
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R {Note 1)
Switch

\ll Vb /
2 III 2
C =500 uF (-10%,+50%)
R| =600 Q (£ 1%)

L1 210H
Condition Switch Position R2 + RL Continuously Variable over the Range:
Class A Class B Class C
1 1 RL to 200Q2 R, to 800Q RL to 1800Q
2 2 Not Applicable 200 to 23002 900 to 3300€2
NOTES: .
1. Termination R| is normally connected. Remove termination Ry or replace it by the
alternative terminations in Fig 18 when specified.
2. Resistance Ry + R, shall be continuously variable across the ranges given in the chart.

Figure 39 - Off-Premises Loop Simulator Circuit
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4.5.3.1

Ringing

General

4.5.3.1.1 PBX ringing shall comply with Table 10.
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Table 10 - PBX Ringing Voltage Ranges and Terminating

Impedances
Ringing Frequency Terminating Ringing Voltage (V
(Hz) Impedance (£2) rms)
17 -23 10,000/(N) 55-130
20 8,000/(N) 40 - 130
27-33 10,000/(N) 95 - 130

where (N) = the number of station ringer equivalence with which the PBX is designed to work.

4.5.3.1.2 ltis desirable that the PBX ringing voltage be within the range 75 to 100 V rms.

4.5.3.1.3 The PBX shall apply ringing to station lines, interrupted in a manner that produces one
of the following:

(1) At least one burst of ringing of minimum 0.8-second duration in any 6-second interval.
2) At least one burst of ringing of minimum 0.6-second duration in any 4-second interval.
3) At least one burst of ringing of minimum 0.5-second duration at 55 V rms, or greater,

in any 4-second interval.

4.5.3.2

4.5.3.2.1 Ringing to OPS lines shall be applied only across the ring conductor and PBX ground
and shall be used only for station alerting.

4.5.3.2.2 The ringing voltage shall be less than 300 V peak-to-peak and less than 200 V peak-to-
ground as measured across a resistive termination not less than 1 MQ.

Ringing — Additional Requirements for OPS Interfaces

4.5.3.2.3 Ringing shall be interrupted so as to create silent intervals of at least 1-second
(continuous) duration, each separated by no more than 5 seconds. During silent intervals, the
voltage between tip-to-ground and ring-to-ground shall not exceed 56.5 V dc and shall not have an
ac component in excess of 5 V peak.

4.5.4 Ringing Trip
4.5.4.1

The PBX shall trip ringing upon called party answer.

4.5.4.1.] The PBX shall trip ringing within 150 ms after detecting a station line off-hook
(answer) signal, as given in 4.5.6.2. It is desirable that ring trip occur within 100 ms after
detecting off-hook.

4.5.4.1.2 Ringing shall not be reapplied if answer supervision {off-hook) is detected during the
silent (off) interval.

Ringing Trip — General
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4.54.2

Ringing Trip — OPS

4.54.2.1 A current-sensitive tripping circuit, connected in series with a ring lead, shall cause
ringing to be tripped in response to the off-hook signal received upon called party answer,
according to the response time and the maximum peak-to-peak current characteristic given in Fig

40.

4.5.4.2.2 'The ringing trip circuit of the PBX shall have one of the following characteristics as
verified using the ringing trip test circuit in Fig 40.

(D
(2

4.5.5

No greater than 100 mA peak-to-peak current shall be drawn when resistor R is set at
1500 €2 or greater; or

If the current under (1) above exceeds 100 mA peak-to-peak, then, in addition to a
tripping circuit that meets the characteristics of Fig 40, a 19-to-56.5 volt "monitoring"
voltage shall be present between ring (or tip) to ground during silent intervals (as a
warming indication to craftspersons working on the line),

Ringing Pre-trip

To assure adequate protection against false ringing trip, the PBX ringing trip circuit shall not trip
ringing when tested under the following conditions:

(D

(2)

A terminating impedance simulating on-hook impedance, connected across the station
line conductors and composed of the parallel combination of 15,000 Q resistance and a
series connection of resistance and capacitance whose impedance at the specified
frequency is as shown in Table 11.

A loop resistance range between the PBX station interface and the terminating
impedance equal to the specified station working loop resistance of the PBX.

work.

Table 11 - Ringing Pre-trip Test Impedance (ohms)

Ringing Frequency AC Terminating Impedance (€2)
(Hz)
Classes B & C Class A
17-23 7000/(N) 1400
27-33 5000/(N) 1000

where (N) = the number of station ringer equivalence with which the PBX is designed to

.~ . A
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1. Vary resistor R to obtain the desired trip current.

2. The ei;uation of the curve is [ = % , where I is in mA, and ¢ s in seconds.

Figure 40 - Ringing Trip Requirement for PBX OPS Interface
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4.5.6 Loop Supervision
4.5.6.1 Recognition of Idle Condition

4.5.6.1.1 The PBX shall recognize a resistance of greater than 15 KCQ tip-to-ring at the station
interface as an on-hook signal.

4.5.6.1.2 When the station interface is in the idle state (on-hook), it is desirable that spurious off-
hook signals of 150 ms or less be ignored to prevent false seizures.

4.5.6.2 Recognition of Seizure

4.5.6.2.1 The PBX shall recognize an impedance that falls within the combined acceptable regions
A and C shown in Fig 7 (normal power available) or Fig 8 (commercial power outage) as a line
off-hook signal. This requirement applies for all loop lengths specified by the manufacturer. For
outgoing calls following called party answer, and for incoming call except for the first second of
operation, the PBX shall recognize an impedance that falls within the combined acceptable regions
A, B, and C shown in Fig 7 or Fig 8 as a line off-hook signal.

4.5.6.2.2 The PBX shall recognize a transition from the on-hook to the off-hook state while the
station interface is idle as a request for service.

4.5.6.2.3 Dial tone shall be sent to the station interface when the PBX is ready to accept address
signals.

4.5.7 Recognition of Address Signaling

4.5.7.1 The PBX shall register address signals from station lines in accordance with the
requirements of 6.1 (Dual Tone Multifrequency) or the recommendations of Annex E (Dial
Pulsing).

4.5.7.2 The PBX shali remove dial tone within 500 ms after detecﬁng the start of the first address
character.

4.5.7.3 The PBX shail wait at least 10 seconds for receipt of the first digit after dial tone has been
sent to a station before applying permanent signal.

4.5.7.4 The PBX shall provide a partial dial time-out interval of not less than 5 seconds for station
dialing, except when critical timing for abbreviated dialing code detection is used, in which case the
interval shall not be less than 4 seconds.

4.5.7.5 Itis desirable that the PBX transmit a disconnect signal as described in 4.5.10.2.5 toward
the station interface within 2 minutes after detection of a permanent or partial-dial time-out at the
interface.

4.5.8 Alerting

4.5.8.1 The PBX shall alert a station interface by applying ringing, as described in 4.5.3, across
the tip-and-ring station-line conductors with the tip conductor effectively at ground potential.

4.5.8.2 While ringing is applied, the PBX shall ignore off-hook signals of:
(1) 25 ms, or less, duration for off-premises station (OPS) lines.

2 20 ms, or less, duration for on-premises lines. It is desirable that off-hook signals of
25 ms duration be ignored for on-premises lines.

4.5.9 Voice Path on Answer

The PBX shall provide a two-way voiceband transmission path between the station interface and
the calling party interface within 400 ms after answer to avoid clipping initial speech energy.

5 WL
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4.5.10  Call Supervision
4.5.10.1 Station Disconnect Signal and Flash Signal Timing

4.5.10.1.1 If flash signals generated by the station equipment are used by the PBX to initiate
internal calling features, the PBX shall:

() Ignore on-hook intervals of 150 ms or less.
) Interpret on-hook intervals of 300 ms to 1 second as valid flash signals.
3) Interpret on-hook intervals of 1.5 seconds or greater as valid disconnect signals.

4.5.10.1.2 If flash signals generated by the station equipment are not used by the PBX to initiate
internal calling features, the PBX shall interpret on-hook intervals of 300 ms or greater as valid
disconnect signals.

4.5.10.2 Disconnect Requirements

4.5.10.2.1 Upon recognition of a valid disconnect signal from station equipment, the PBX shall
release the switching connection and restore the station interface state to on-hook (idle), as
described in 4.5.6.1.

4.5.10.2.2 When a valid disconnect signal is received from station equipment on a station-to-
station connection or from the trunk on a trunk-to-station connection, the PBX shall initiate
disconnect timing.

4.5.10.2.3 Disconnect timing duration shall be 4 seconds to 2 minutes (the shorter timing being
the more desirable) unless the PBX connects the off-hook station equipment to dial tone after time-
out, in which case disconnect timing shall not be less than 2 seconds.

4.5.10.2.4 1t is desirable that at disconnect time-out the PBX send a disconnect signal toward the
station equipment that remains off-hook. This disconnect signal shall consist of mterruptmg loop
current to the station interface for at least 600 ms,

4.5.10.2.5 If the station equipment remains off-hook after disconnect time-out and the sending of
the disconnect signal (if sent), the PBX shall take one of the following actions:

(1) Disconnect the station from the switching network, returning no tones unttl the station
equipment goes on-hook, at which time the station interface shall be restored to on- .
hook (idle) state as described in 4.5.6.1.

(2) Apply a distinctive tone (reorder or busy, as specifted in 6.3, Call Progress Signals)
toward the station interface until the station equipment goes on-hook, at which time the
station interface shall be restored to on-hook (idie) state as described in 4.5.6.1..

3) Apply a distinctive tone (reorder or busy) toward the station interface for approximately
10 seconds, then proceed as in (1) above.

4 Time for 2 seconds after receipt of the other-end disconnect signal, then apply dial tone
toward the station interface untii the station equipment either goes on-hook or initiates
address signaling for another call.
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5 TRANSMISSION REQUIREMENTS

5.1 Preamble

5.1.1 General

5.1.1.1 The use of mu-law encoding/decoding, defined in ITU-T (formerly CCITT)
Recommendation G.711 (1984), ode Modulati f Voice Frequencies (Ref A27), as the

standard for network elements and terminal equipment in the United States and Canada requires
that mu-law interfaces be employed by PBXs to provide compatibility.

5.1.1.2 The transmission requirements contained in this standard are based on an industry-
developed and adopted fixed loss and level plan. The requirements were developed with the
objective of maintaining or improving the quality of service for connections within existing and
evolving communication networks.

5.1.2 Requirements for Analog PBXs

With 'anaiog, or mixed analog/digital networks, the quality of an end-to-end connection is
determined by the additive impairments of:
(1)  each analog link;
2) the analog-to-digital (A/D) and digital-to-analog (D/A) conversions associated with each
digital link, and
(3)  terminal equipment, e.g., PBXs.

Historically, requirements for analog PBXs were determined by allocating a portion of the
maximum desired overall degradation, based on the expected contribution of analog and mixed
analog/digital network interconnections. Type I requirements (analog PBX transmission
requirements in Ref A9) are not part of this standard.

5.1.3 Requirements for Digital PBXs

5.1.3.1 In digital networks, the additive impairments associated with analog or mixed
analog/digital networks are eliminated. When terminal equipment are digitally connected to these
networks, A/D or D/A conversions take place only on the terminal side of the terminal interface
boundary. The resulting improved performance permits the relaxation of many requirements for
PBXs that are connected to these networks.

5.1.3.2 It is recognized that the relaxation of requirements for digital PBXs will result in some
degradation (as compared to analog PBXs) in connections to analog and to mixed analog/digital
networks. The effects of these degradations have been carefully evaluated; economic factors and
transmission quality have been considered, using a weighting based on the frequency of
occurrence of the various types of connections. The resulting transmission quality compromises
are considered to be acceptable during the evolution toward all-digital networks throughout the
United States and Canada.

5.1.3.3 The requirements contained in this standard are based on current understanding of
required performance and on capabilities of state-of-the-art technology. As technology evolves or
as performance needs change, these requirements will become subject to change.

3 - N
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5.1.4 Measurement Method

5.14.1 General

5.1.4.1.1 The transmission performance parameters for PBXs are given for connections between
the following interface categories:

(1) On-Premises Station (ONS)

(2) Off-Premises Station (OPS)

(3) ISDN-Compatible Station (ICS)

(4) Tie Trunk (various types)

(5) PSTN Trunk (various types)

(6) ISDN-compatible Trunk (IST, IS/DTT)

5.1.4.1.2 Trunk interfaces are further divided into 2-wire and 4-wire categories. Requirements
for 4-wire trunk interfaces apply to 4-wire PBX trunk interfaces that connect directly to 4-wire
connecting facilities. They also refer to 2-wire PBX trunk interfaces that connect to 4-wire
facilities through a 4-wire term set (4WTS) or other similar device. The 4WTS or other device
may or may not be part of the PBX 2-wire trunk interface. Four-wire connecting facilities are used
in tie trunk and other private switched network applications.

5.1.4.1.3 In some PBX 4-wire analog trunk interface applications, the PBX incorporates the
standard transmission levels of +7 dB and -16 dB TLP that are normally associated with the
connecting facility. When this type PBX interface is in use, the applicable transmission
requirements shall be adjusted to account for these levels.

5.1.4.1.4 Unless otherwise specified, transmission requirements contained here apply with station
and trunk interfaces terminated in a nominal impedance of 600 2.

5.14.1.5 Unless otherwise specified, all measurements shall be made at an equipment access
point which is connected to the equipment by no more than 15 meters of cable.

5142 Gain Ripples in the Measurement Path

In any digital PBX, connections from a 2-wire analog port to a 2-wire analog port will constitute a
closed-loop feedback system. The feedback signal will cause ripples in the net through-gain
response of a 2-wire to 2-wire connection. If care is not exercised, the ripple effect will influence
measurement accuracy. The following two techmniques for aveiding ripple influence on
measurements are suggested:

(1)  Perform test measurements on a 2-wire to 4-wire basis. This approach eliminates the
feedback signal. Where appropriate, the requirements contained in these sections have
been divided into transmit and receive portions to facilitate this approach. It will be
necessary to employ a digital test meter and designated digital test sequences for these
types of measurements.

Alternatively, a half-channel test, in which the two directions of transmission are
terminated within the switching fabric, may be used (see 5.5).

{2)  Maintain a high-quality impedance match at each 2-wire to 4-wire interface to minimize
the feedback signal. This approach requires use of a test impedance that closely
matches the hybrid balance impedance. To satisfactorily reduce the ripple caused by the
feedback signal, a hybrid balance of 25 dB (or greater) should be maintained at each 2-
wire to 4-wire interface in the test connection.
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5.14.3 Level Translation

3.1.4.3.1 Each of the requirements in this section has been written with respect to the zero-level
point in the switch, which is the level corresponding to an overload point of +3 dBm in analog-to-
digital conversion. Where other than zero level has been used (see 5.3.1), the appropriate Ievel
translation to zero level has been included.

5.1.4.3.2 In many cases, the level translations are caused by the loss insertion requirements
imposed on the PBX (see 5.1.4.1). In these cases, it is acceptable to measure compliance with the
loss switched out (zero loss) and to evaluate the requirement at the interface that corresponds to the
zero loss case. This may result in certain simplifications of the evaluation process for line-to-trunk
and trunk-to-trunk connection types. However, the appropriate interface loss shall be included in
the measurements of insertion loss, quantization distortion, and gain tracking.

5.144 Percent Compliance and Desirable Performance Levels

5.1.4.4.1 Many of the requirements contained in this standard are written in terms of a required
level of performance and a percentage of connections that must comply with the required
performance. From a design standpoint, however, the intent of the requirements is that all circuit
designs meet the required performance. The percent compliance requirements are intended for use
during system performance evaluation, not during the design process.

5.1.4.4.2 For evaluation purposes, many requircments are applicable with a 95 percent
compliance factor. In each case, to obtain better overall consistency of performance, it is desirable
that requirements be met by 99 percent of the connections.

5.1.4.4.3 The required level of performance for the various specifications in this standard were
derived by examining the tradeoffs between technological capability and desirable performance.
From a performance point of view, it is desirable to establish requirements that are more stringent
than the mandatory levels presented. In those instances where a desirable level of performance has
been identified, this level of performance has been recommended. These recommendations are not
accompanied by a percent compliance factor and should be viewed as performance improvement
goals. They should be interpreted from the same design perspective, evaluation perspective, or
both, discussed in the preceding paragraphs.

5.14.5 Dial-up Port for Trunk Testing

To avoid the gain vanations that can occur among different terminations, it is recommended that a
special dial-up port be designated for trunk testing. However, it should be recognized that even
when using a single termination to test all trunks, consideration for gain tracking variation in the
dial-up port must be included. The gain tracking variation will occur because different trunk losses
wili cause different signal levels at the dial-up port. The tracking variation will be limited by the
gain tracking requirements at the various interfaces (see 5.4.4)

5.14.6 Digital Test Port Availability

For circuit and line-up purposes, the ISPBX shall have provisions for a test port, or equivalent,
that enables DRS-level testing at an IST interface.

5.1.5 Conformance Levels

Many requirements in this section are stated in terms of a statistical level of conformance (e.g., "95
percent of connections'). Where a large number of measurements may be required to do
exhaustive testing to gain a specific percent conformance to a requirement, an appropriate sampling
methodology, such as is described in Annex B, may be used.
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5.2 Loss Plan

The insertion loss of a PBX connection is defined as the 1-kHz level difference between the power
delivered from a source connected across an input port to a measuring instrument connected across
an output port,

(1) With the path through the PBX included in the connection.

(2)  With the path through the PBX replaced by a direct connection.

For the insertion loss tests, both the signal source and the measurement instrument shall have 600
Q impedance at 1 kHz unless otherwise described in 5.5. The insertion loss values are expressed
as absolute loss between interface ports. Insertion losses are independent of the interface signal
levels of 5.3.1.

5.2.1 Insertion Loss Criteria for ISPBX

Nominal values for interface-to-interface connections involving ISPBX lines and private network
facilities are given by the ISPBX loss plan presented in Table 12. Nominal values for ISPBX
connections between PSTN access lines are given in Table 13. The ISPBX interfaces described in
the loss plan are given in 3.5.1 and illustrated in Fig 1.

5.2.1.1 Integrated Services Trunk Requirement

The ISD/TT row and column loss insertion values shall be provided by the ISPBX. It is desirable
that the ISPBX provide the IST row and column values. For guidelines in the use of these values,
refer to Application Notes (7.1).

5.2.1.2 Port-to-Port Loss Table Interpretation

In Tables 12 and 13, arrows at the row and column designators indicate the transmission direction
in which the coordinate loss values are to be inserted. For example, coordinate 5D indicates a
nominal port-to-port loss of 3 dB from the IST interface to the A/TT interface and 0 dB loss from
the A/TT interface to the IST interface. Negative values denote gain; e.g., -3 indicates 3 dB gain.

The port designations in Tables 12 and 13 indicate the specific application for which the loss plan
was developed. These ports may, however, be used for other applications, as long as the resulting
gains comply with the FCC rules for through-gain transmission (maximum net amplification
between ports) [Ref A4: Section 68.308(b)(5)]
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Table 12 - ISPBX Loss Plan for Lines and Private Network Trunks

[A] [B] [C] [D] [E] [F] [G] [H]
ONS OPS ICS ATT DAL& ISD/TT S/ATT S/DIT
| IST
-6 3 3 3 3 3 3 3
[1] ONS |
— 6 3 6 3 6 9 3 3
—[3 0 3 2 3 0 2 2
[2] OPS
— 3 0 0 2 6 6 2 2
— 16 0 0 0 0 0 0 0
[3]1 ICS
— 3 -3 0 -3 0 0 -3 -3
— |3 2 3 0 0 3 0 0
[4] AT
— 3 2 0 0 3 3 0 0
—[6 6 0 3 0 0 6 6
[5] DAL&
IST “— 3 3 0 0 0 0 0 0
N ) 6 0 3 0 0 6 6
[6] ISD/TT
— 3 0 0 -3 0 0 0 o~
-3 2 -3 0 0 0 0 0
[71 S/ATT
— 3 2 0 0 6 6 0 0
-3 2 3 0 0 0 0 0
[8] S/DTT
— 3 2 0 0 6 6 0 0
> |[0 0 -6 072 -3 -3/0 0 0
[9]1 AAL(A) Note 2 Notes 1,2
— 0 0 3 0/2 3 3/6 0 0
N I 0 3 2 0 0/-3 0 0
[10 AAL(D) Note 7 | Note 3
— 3 0 0 2 3 6/3 0 0
>5[ 6 3 0 0 3 3 3 3
[11 ATO
Note 4 6 3 3 0 3 3 3 3
(Values in dB)

bl
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Table 13 - ISPBX Loss Plan for Inter-Access Line Connections

AALLA) AALD) DAL
T U | i T l

—| 0 0 -3

AAL(A)
— 0 0 . 3
—] 0 073 -3/0

AAL(D) Note 5 Note 6
— 0 0/3 3/6
=] 3 3/6 0

DAL Note 6
— -3 -3/0 0
Notes on Tables 12 and 13:

(1
(2)

3)

(4)

&)
(6
¢)

The [-3,3] value pair should be provided for connections between an AAL(A) port and
a ISD/TT port serving as the interface to a combination tie trunk to a satellite PBX.

It is desirable that the low-loss option ([0,0] or [-3,3]) be used when the
ISPBX-network access line loss is greater than or equal to 2 dB and the ERL 2
{18,13} and SRL > {10,6} measured into a 900 Q + 2.16 pF termination at the
network switch. (The notation {M,L} signifies that the median value is M and the
lower limit is L.)

The [0,6] loss pair shall always be provided. The [-3,3] loss pair is a desirable option
to be used for internetwork applications in which no significant configuration will
encounter echo, stability, or overload problems because of the reduced loss. With the
[-3,3] loss pair, subscriber station DTMF signals transmitted through the DEO into the
private network might experience nonrecoverable digit mutilation in secondary
signaling applications. (DTMF signaling after the connection has been established; e.g.,
for order entry) because of the 3 dB gain.

This port designation and associated loss requirements are retained for compatibility
with remaining analog higher-rank offices in the PSTN. Such offices as well as analog
connections to digital higher-rank PSTN offices are expected to be phased out.

Use 3/3 values when ¢ither or both analog access lines exceed 1.6 ms round-trip delay
(about 40 miles)

Use the 0/6 values for AAL(D) to DAL connections to a local DEQ; use -3/3 values for
connections to a higher level digital office.

For AAL(D) to IST (private network trunks) only; use Table 13 for AAL{D) to DAL
connections
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5.2.2 Digital PBX Loss Plan Assumptions

The port-to-port losses for ISPBXs were developed based on the loss plans for public and private
networks. The ISPBX loss plan is intended to provide satisfactory loss-noise-echo Grade-of-
service (GOS) performance and compatibility with the public and private network loss plans.!8
The following assumptions were the prime considerations:
¢)) The transmission loss and level plan of the PSTN, which is a hybrid network and is
evolving toward an all-digital network with some fixed loss as described in Ref A8,
forms a basis for the private network loss plan.
(2)  Transmission facilities to be used have losses compatible with the ISPBX port-to-port
losses.
3) ISPBX port-to-port losses associated with analog intcrfaccs (A/TT, AAL(A), A/TO)
apply to any trunks with analog terminations at the ISPBX.

4) ISPBX port-to-port losses associated with digital interfaces (IST, ISD/TT, AAL(D)))
apply to any trunks with digital terminations at the [SPBX.

5.2.3 ISPBX Port Assumptions

5.2.3.1 IST Ports

When connected to a line port (ONS or ICS), the acoustic levels at the IST interface are;
TOLR = -46 dB
ROLR = +51 dB

These levels are consistent with those specified for ISDN terminals {5.2.3.3) and with the Acoustic
Reference Level Plan (5.3.2.2). Furthermore, these levels are consistent with the specified digital -
network interface (NI) levels found in Table 4.2 of Ref A8.

5.2.3.2 Analog Line Ports

The ISPBX loss plan is based on 6 dB fixed loss from end PBX to end PBX for digital on-net
connections. For the private network to emulate the PSTN, on-premises stations (ONS) and off-
premises stations (OPS) ports are class-marked differently, and 3 dB of additional PBX loss is
specified for ONS to make ONS loops similar to average end office (EO) loops and to provide
sufficient talker echo control. With this 3 dB of added loss, it is assumed that ONS ports at the
digital PBX will connect sets having characteristics cquwalcnt to 500-type telephone sets; i.e.,
such that with loops of 2.74 km (9 kft) of 26 gauge cable and rormal battery feed and 1mpcdance
characteristics, the mean acoustic levels at the EO line interface are:

TOLR = -46 dB
ROLR = +48 dB

Such sets, in conjunction with the short loops, current-limited battery feed, and 600 Q2 terminating
impedance typical of ONS port, result in ONS port characteristics of TOLR = -50 to -49 dB and
ROLR = +44 to +45 dB. For the ISPBX loss plan formulation, the values used are

TOLR =-49 dB
ROLR = +45 dB

18. Historically, loss on inter-network connections involving PSTN end offices is inserted in the transmission path
from the PSTN toward the PBX by the PSTN end office. The value of this inserted loss is dependent upon the
particular PSTN configuration. Digital integrity cannot be maintained to a digital PBX when loss is inserted
in the transmission path. There are applications that preclude loss insertion by the end office for this reason.
The ISPBX loss plan is consistent with the plan for mlgranon of loss beyond the end office (Ref A8). On
digital inter-network connections, this is achieved by assigning to the ISPBX the Ioss normally inserted by the
PSTN End Office.

iﬂ m: E*'; -.-"
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5.233 Digital Line Ports

Digital line ports connect sets that have electro-acoustic characteristics inherent in the set design.
The private network loss plan accommodates proprietary digital sets for which the manufacturer
may specify the characteristics to suit certain applications or design trade-offs. This
accommodation is realized through the application of the ARLP (5.3.2.2). The ISPBX loss plan
specifically addresses digital terminals with electro-acoustic characteristics commensurate with the
ISDN environment; such terminals are described as ISDN-Compatible Stations (ICS).

The ISDN telephone set transmission performance should emulate that of a 500-type carbon
transmitter telephone set on a 2.74 km (9 kft) 26 gauge non-loaded loop. As noted above, for such
set/loop combinations the TOLR and ROLR are -46 dB and +48 dB, respectively.

Loss required to control echo in mixed ISDN/non-ISDN connections will be provided in the ISDN
station set instead of in the associated digital switch to preserve bit integrity in the digital bit stream
to the ISDN station. A single compromise value (nominal 3 dB) of loss will be provided instead of
providing a complex capability for switching in 0, 3 or 6 dB of loss as is presently done in Public
Switched Telephone Network (PSTN) connections. The 3 dB of loss is added to the ROLR of 48
dB of the 500-type station set to provide an ROLR of 51 dB for the ISDN station set. Thus, the
ICS electro-acoustic characteristics are:

TOLR = -46 dB
ROLR = +51 dB

These characteristics result in an Overall Objective Loudness Rating {OOLR) of 5 dB in all-digital
connections, regardless of distance or type. This differs from the existing mixed network loss plan
for which the OOLR depends on the type of call, type of facilities, and connection configuration
(e.g., 2 dB for intra-PBX calls, 8 dB for digital tie trunk calls, assuming ONS characteristics
defined above).

5.2.4 ISPBX Loss Ranges
The following ranges for the nominal values are allowed for each category of connections.
(1)  Station Interface to Station Interface Loss Ranges
(a) The 1-kHz connection loss shall fall within the following ranges:

1) ONS to ONS connections: 45t07.5dB
2) ONS to OPS connections: 2.0t04.0dB
3) OPS to OPS connections: 0.0t0 0.5dB

(b)  Itis desirable that the 1-kHz connection loss fall within the following ranges:
1) ONS to ONS: 55t 6.5dB
2) ONStoOPS: ° 25t03.5dB

Note: Loss ranges for connections including ICS ports are under study.
(2) Station Interface to Trunk Interface Loss Ranges
The average 1-kHz loss shall fall within the ranges of loss bounded by the nominal loss

values given in Table 12 and those values plus 0.5 dB for all station-to-trunk interface
connections.

(3) Trunk Interface to Trunk Interface Loss Ranges

The average 1-kHz loss shall fall within the ranges of loss bounded by the nominal loss
given in Tables 12 and 13 and those values pius 0.5 dB.
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5.2.5 Loss Variation

Loss (gain) variation is the allowable deviation from the average 1-kHz loss. Loss variation for
any particular connection path is the difference between the loss of that connection path and the
average 1-kHz loss for the category of connection of concern. Loss variation is measured on all
connections through the PBX of the same connection category. It should be noted that, for
purposes of loss variation determination, ONS-to-ONS, ONS-t0-OPS, and OPS-to-OPS
connections shall be treated as separate categories. The 1-kHz loss variation for 95 percent of the
connections within each category shall fall within the following mandatory limits; it is a design
objective that the variation fall within the desirable limits.

(1) Station-to-Station (ONS and OPS) Connections
Mandatory + 1.0 dB
Desirable +03dB
) Station-to-Trunk Connections
Mandatory +0.7dB
Desirable +04dB
3) Trunk-to-Trunk Connections
Mandatory +0.7 dB
Desirable +0.4 dB

5.2.6 Digital Pad Disabling

When the loss requirements of Tables 12 and 13 are implemented by digital pads, such pads shall
be disabled on digital data calls to maintain bit integrity on such calls.

5.3 Interface Levels

5.3.1 Reference Signal Power Levels

5.3.1.1 This subsection describes the standard output signal levels that are recommended at the
various analog and digital facility interfaces. The interface levels are significant because all signal
power levels for ISPBXs associated with the requirements contained in this standard are written
with respect to 0 dBm signal levels at output interfaces. The appropriate translation of the
requirements to any other interface level is discussed in each individual subsection.

5.3.1.2 Each interface level is defined in terms of its correspondence to the digital milliwatt
(DMW).19 The relationship to the DMW is that at an analog-to-digital interface, the interface level
is defined as the analog signal power, in dBm, which would be converted to the standard digital
sequence representing the DMW-. In tumn, the interface level at a digital-to-analog interface is the
analog signal power, in dBm, which would result from D/A conversion of the DMW standard
digital sequence. The interface level is intended to be a unitless quantity that represents the relative
signal powers (and the A/D, D/A conversion levels) at various points in the switch.

Note: The DMW is not recommended for transmission over DSI facilities because it could cause
Jrame misalignment in channel banks as well as interference due 1o its sampling rate
harmonic relationship. A related term is the Digital Reference Signal {DRS) which is an
encoded representation of a 0 dBm, 1020 (+2/-7) Hz signal. This signal may be
transmitted over the network. For reference level purposes, the DRS is the equivalent to

19. DMW is the encoded representation of a 0 dBm, 1004-Hz signai. The standard digital milliwatt sequence and
the corresponding analog sine wave have been established by the CCITT (now ITU) in Recommendation G.711
(1984), (Ref A27, Table 6).
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the analog milliwatt signal in analog facilities. The use of 1020 Hz as a reference frequency
is recommended in ITU-T (formerly, CCITT) Recommendation 0.6 (1988), 1020 Hz

Reference Test Frequency (Ref A28).

5.3.1.3 For example, the recommended output level for an OPS port is 0. The zero-level
designation means that a standard digital milliwatt signal internal to the PBX results in a 0-dBm
sine wave outgoing at the OPS interface. Similarly, the output interface level for an ONS line is
-3.

5.3.1.4 A standard output signal level is designated at each interface. This output level (OL)
represents the standard signal level at which the interface transmits to the facility.

5.3.1.5 For digital interfaces, the values given represent the analog signal power that would result
if the digital signal were converted into analog. In addition, the designated levels represent the
signal level after insertion of the appropriate value of loss, as indicated in 5.3.1.6.

5.3.1.6 The reference output interface levels (OL) are listed in Table 14 for each interface when
connected to the indicated interface port classes. The purpose for designating OLs is that they
provide a reference point for other requirements in the standard. They are not, by themselves, a
requirement on ISPBXs.

532 Acoustic Reference Levels

5.3.2.1 Introduction

Achieving satisfactory end-to-end connection acoustic performance is a primary objective of the
ISPBX loss plan formulation. In conjunction with terminals for which the electro-acoustic
characteristics are defined in applicable standards (Ref A2, A3), the port-to-port electrical loss
insertion requirements as specified in the ISPBX Loss Plan (Tables 12 and 13) are designed to
meet this objective.

Modern business communications systems combine PBXs with terminals and terminal interfaces
possessing a diversity of electro-acoustic characteristics. For such systems, meeting a singular
electrical loss insertion algorithm standard will not satisfy the connection objectives. A more
flexible technique is to delineate a set of reference acoustic levels at PBX interfaces that would then
meet the interface requirements to the PBX independently of the acoustic parameters of terminals
connected to that interface. The approach of specifying interface levels and, as a corollary,
defining a loss/level plan in such terms is called the Acoustic Reference Level Plan (ARLP).

In actual implementation, the ARLP requirements will be met via a combination of station
apparatus electro-acoustic transducer efficiencies and inserted electrical loss in the PBX. With
standard (analog) telephone sets, the electrical loss is unchanged from that prescribed by earlier
presentations of the ISPBX loss plan (muPBX Port-to-Port Loss, Table 13 in Ref A9).
Conversely, the ARLP forms the ‘basis on which the electrical insertion loss values of the ISPBX
loss plan (Tables 12 and 13) are formulated.

The electrical loss insertion in the ISPBX loss plan generally assures that adequate echo return
losses exist at connection ends. However, since ARLP values by themselves may not ensure the
presence of adequate echo return loss, a requirement for minimum echo return loss, looking into
the acoustic interface is associated with the level requirements for each interface. This return loss
is denoted by ERL(A).
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(1) ONS - AAL(A) connections shall have zero loss. To realize zero loss, the ports at
each interface must be at the same level.
ONS - AAL(A) connection must shift to zero OL or the AAL(A) interface levels must
change for ONS vs. OPS connections, as shown here.

(2)  This value is predicated on using the low-loss option of the ISPBX port-to-port losses

(see Note 2 of Tables 12 and 13).
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Table 14 - Output Interface Reference Signal Levels
Interface Port Class Connected to Interiace 6utput Level (OL) (dB)
Port Class
NS other ports -3
OPS All other ports 0
ICS ONS, ICS 0
ICS OPS +3
ICS ATT +3
ICS IST, ISD/TT 0
ICS S/ATT, S/DTT +3
ICS AAL(A) +3
ICS AALMD), ATO 0
AT ONS 0
ATT OPS -2
ATT Any tie trunk 0
ATT AAL(A) 0 (Note 2)
ATT AAL(D) -2
ATT ATO 0
IST ONS, ICS 0
IST OPS -3
IST Any tie trunk 0
IST AAL(A), AAL(D) 0
IST A/TO +3
ISD/TT ONS, OPS 0
ISD/TT A/TT +3
ISD/TT Any tie trunk except A/TT 0
ISD/TT AAL(A) +3 (Note 2)
ISD/TT ATO +3
ISD/TT AALD) 0
S/ATT, S/DTT OPS -2
S/ATT, S/DTT All other ports 0
AAL{A) (Note 1) ONS +3
AAL(A) All other ports 0
AAL(D) Any port 0
ATO ONS, OPS -3
A/TO A/TT, ISD/TT 0
ATO S/ATT S/DTT -3
Notes on Table 14:

To accomplish this, either the

. %




EIA/TIA-464B
Page 107

5322 Acoustic Reference Level Plan

The Acoustic Reference Level Plan is illustrated in Fig 41. By specifying acceptable ranges of
TOLR and ROLR20 and minimum values of ERL that a terminal/ISPBX combination provides at
each ISPBX interface, satisfactory end-to-end performance can be ensured without specifying
terminal characteristics and/or PBX inserted electrical loss.

Interface acoustic reference values for ISPBXs are given in Table 15. These reference values are
applicable for proprietary terminals (terminals not designed to the requirements of Ref A2 or Ref
A3) connected to the ISPBX. An ISPBX incorporating the electrical losses specified in Table 12
will meet the ARLP interface values given in Table 15 for connections to ISPBX line ports.2!

5323 Acoustic Reference Level Plan Requirements

An ISPBX shall be designed to meet the interface values given in Table 15 within the indicated
range for connections to line ports serving proprietary sets (see Application Notes). It is desirable
that the ISPBX be designed to meet the nominal ARLP values for TOLR and ROLR at each
interface. The ERL values shall be met for every connection at each interface. ‘
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TERMINAL/ISPBX COMBINATION

Figure 41 - Acoustic Reference Level Plan

20. TOLR and ROLR are measures of terminal electro-acoustic efficiency. Definitions of TOLR and ROLR are
ethox Jetermining ive Loudness Ratings of Telephone Connections, ANSEIEEE Standard
661-1979 (Ref A29), applications of TOLR and ROLR are described in Standard Methodology for Specifving

pn lransm on Performance fo

21. For ISD/TT connected to ICS ports, ARLP values are identical to those for IST.
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Table 15 - Interface Acoustic Reference Values for ISPBX (Note 1)
ISPBX Port TOLR ROLR ERL(A)
Interface Designation (dB) (dB) (dB)
min.nom. max. min,nom. max.
-premises line (from ONS port — ONS -48 -43 -383 +46 +51 +56 NA
ote 2)
-premises line (from ICS port — ONS -45 -40 -32 +49 +54 +59 N/A
ote 2)

SDN-compatible line (including ICS -54 -46 -38 +43 +51 +56 N/A
AL)

-premises line OPS -51 -46 -38 +43 +48 +53 N/A
Analog tie trunk ATT -51 -46 -38 +43 +48 +53 18
[Digital tie trunk (Note 3) ISD/TT -51 -46 -38 +49 +54 +59 24
Analog Access Line; analog interface AAL(A) -54 -49 -41 +40 +45 +50 12
[Analog Access Line; digital interface AALD) -51 -46 -383 +43 +48 453 18
i(Note 4)

Analog TO trunk ATO -48 -43 -35 +46 +51 +56 24
atellite tie trunk S/ATT, S/DTT -51 -46 -38 +43 +48 +53 18
tegrated services trunk IST -51 -46 -38 +46 +51 +56 21

Notes on Table 15;

(1)  The values in this table pertain to connections between the designated interface and an ONS
or ICS port, Tolerances on ROLR and on ONS port TOLR are assumed to be +5.0 dB; to
be compatible with the TOLR tolerance range for ISDN terminals in Ref A3, the maximum
TOLR values in this table are extended to nominal + 8 dB. For this reason, the TOLR

ranges for the two ONS cases (first two rows) are dissimilar.

2) For an ONS interface, the ARLP requirements differ between connection to another ONS
port or to an ICS port; reflecting the intent to align ICS connections to equivaient loudness

on intra-PBX connections,

3) For connections from ICS to ISD/TT, ROLR values are +46, +51, +56 dB, respectively.

@ The ARLP requirement for the AAL(D) interface is such that it conforms to the criteria for
analog access lines in Ref A8; thus, for AAL(D) connections to the PSTN, a DEO inserts
the required public network loss (e.g., 6 dB receive-side loss for connections to a digital

tandem connecting trunk).
5.4 Loss Parameters
54.1 Frequency Response (Attenuation Distortion)

Frequency response requirements are shown pictorially in Figs 42a to 42e. Requirement values
for each connection category are tabulated above the figure. All values are stated relative to the loss
measured at 1004 Hz. The symbol (+) denotes more loss; the symbol (-) denotes less loss than

measured at 1004 Hz.

The frequency response requirements shall be met by 95 percent of the connections for all

connection categories.

. -
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Frequency response (dB)
Min.

Frequency (Hz)

Max.

+20.0
0.0
-0.5
-0.5
-0.5
0.0
._[®(4000-F)
285m{w}-28

7(4000-F)
1200 }'28

+60.0

60
200
300

3000
3200
3400

+5.0
+1.0
+1.0
+1.5
+3.0

3400 to 4000

4000 to 4600 32si

4600 to 12000

Points from 60 to 3400 Hz are connected by straight lines on a linear (Response), log (Frequency)

plot.
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(2)  Station-to-4-wire Analog Trunk Interfaces and 2-wire Analog Trunk-to-4-wire Analog
Trunk Interfaces.
Frequency (Hz) Frequency response (dB)
Min. Max.
60 +20.0* —
200 0.0 +4.0
300 -0.4 +0.65
3000 -0.4 +0.65
3200 -0.4 +1.5
3400 0.0 +3.0
._[r(4000-F) —
340010 4000 | 28~ 3505 28
._[n(4000-F) —
4000t0 4600 | 3251200 }'28
4600 to 12000 +60.0 —

* 20 dB is the minimum required 60-Hz loss relative to 1 kHz for 2-
wire port to 4-wire port connections; for 4-wire port to 2-wire port
connections, the minimum required loss is 16 dB.

Points from 60 to 3400 Hz are connected by straight lines on a linear (Response), log (Frequency)

-32SIN[n*(4000-F)/1200]+28

plot.
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4-wire Analog Trunk-to-4-wire Analog Trunk Interfaces.

Frequency (Hz)
Min.

Frequency response (dB)

Max.

+16.0
0.0
-0.3
-0.3
-0.3
0.0

60
200
300

3000
3200
3400

3400 to 4000 1200

1(4000-F)
1200

+60.0

4000 to 4600 32si

4600 to 12000

T(4000- F)}Qg

}—28

+3.0
+0.3
+0.3
+1.5
+3.0

Points from 60 to 3400 Hz are connected by straight lines on a linear (Response), log (Frequency)

plot.
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(4)  Station-to-Digital Interfaces and 2-wire Analog Trunk-to-Digital Interfaces.
Frequency (Hz) Frequency response (dB)
___Min. Max.
60 +20.0 —
200 * 0.0 +2.0
300 -0.25 +0.5
3000 -0.25 +0.5
3200 -0.25 +0.75
3400 +1.5
11:(4000- —
3400 to 4000 -1
(4000-F) —
4000 to 4600 * -l{sm{iw]- ]
4600 to 12000 * +28.0 —

* For digital-to-analog conversion the values are as shown above. For analog-to-digital
conversion, the maximum attenuation value at 200 Hz changes to +3.0 dB and the minimum

value curve from 4000 to 4600 Hz changes to - l{sm{ﬂ:(lToF2
Hz changes to +32.0 dB.

—] and from 4600 to 12000

Points from 60 to 3400 Hz are connected by straight lines on a linear (Response), log (Frequency)

plot.
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(5)  4-wire Analog Trunk-to-Digital Interfaces.
" ﬁFrequency- (Hz) Frequency response ( dB)
Min. Max.
60 +16.0 —
200 * 0.0 +1.0
300 -0.15 +0.15
3000 -0.15 +0.15
3200 -0.15 +0.75
3400 0.0 +1.5
. {1t(4000- —
3400 to 4000 '14[5“1{ ( 1200 F)}'l]
. {n(4000-F) —
4000 to 4600 * '14[5‘1‘{ 1200 1]
4600 to 12000 * +28.0 —
* For digital-to-analog conversion the values are as shown above. For analog-to-digital
conversion, the maximum attenuation value at 200 Hz changes to +2.0 dB and the minimum value
curve from 4000 to 4600 Hz changes to -l{sir{ﬂ%%:ﬂ %] and from 4600 to 12000 Hz
changes to +32.0 dB.
Points from 60 to 3400 Hz are connected by straight lines on a linear (Response), log (Frequency)
plot. :
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542 Overload of ISPBXs

At a zero-level interface (5.1.4.3.1), overload should occur for a sinusoidal signal whose average
power is greater than +3 dBm. Minimal overload levels for all ISPBX analog interfaces are listed

in Table 16.
Table 16 - Overload Levels at ISPBX Input Interfaces
Interface QOverload Level (dBm)
Desirable  Mandatory
ONS 6 3
OPS 3 3
S/ATT 3 3
ATT 0 0
AAL(A) 0 0
ATO 0 0
5.4.3 Overload Compression

For 95 percent of station-station, station-trunk, and trunk-trunk connections, the compression of a
1-kHz input signal relative to a 1-kHz, O-dBm input signal shall not exceed the values shown in

Fig 43.
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Figure 43 - Overload Compression
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544 Tracking Error

For all PBX connections in each connection category, the tracking error shall not exceed the
following limits of Table 17:

Table 17 - ISPBX Tracking Error Limits
(1) Analog-to-Analog Connections

Input Signal Tracking Error (dB)
Level Range Maximum Average
(dBm) (99 percent)
0to-37 +0.5 +0.25
-37 to -50 +1.0 +0.5
(2)  Digital-to-Analog and Analog-to-Digital Connections
Input Signal Tracking Error (dB)
Level Range Maximum Average
(dBm) (99 percent)
01to -37 +0.25 +0.125
-37 to -50 0.5 : +0.25
5.5 Return Loss, Echo, and Delay
5.5.1 Hybrid Balance Requirements

For each interface, the 2-wire (line side or trunk side) port shall be terminated with the appropriate
test termination network (see 5.5.1.1 through 5.5.1.3). The test termination networks should
consist of passive elements. The hybrid balance, when measured as described in 5.5.2, shall
exceed the values in Table 18 on 95 percent of the interfaces.

5.5.1.1 ONS Station

For on-premises stations, 600 Q is recommended as the test termination network. This network
has been selected to match the distribution of telephone set impedances expected in the PBX on-
premises environment.

5.5.1.2 OPS StationiTwo-Wire Trunk - Impedance Distribution

For OPS ports and two-wire trunk ports that connect to facilities without line treatment?2, the test
termination network shown in Fig 44 is recommended. This network has been found to provide
the best single compromise to the distribution of OPS line and 2-wire trunk impedances expected in
the North American telephone network.

5.5.1.3 OPS Station/Two-Wire Trunk - Standard Interface

For OPS ports and two-wire trunk ports that connect to facilities with line treatment, a test
termination network of 600 L2 is recommended.

22. As used in this context, the term "line treatmemt" means any equipment (e.g., an impedance compensator, a
repeater, or a range extender) that presents a nominal impedance of 600 ohms at the interface connecting to the
port.
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Table 18- ISPBX Minimum Hybrid Balance Requirements

Interface

Test Term'n
Network

Frequency
Band

Minimum Hybrid Balance

Requirement

Mandatory

Desirable

ONS Lines

500-2500 Hz
200-500 Hz

2500-3400 Hz

22dB

equal to or greater than the values
located on a straight line
intersecting
17 dB at 200 Hz and 22 dB at 500
Hz

equal to or greater than the values
located on a straight line
intersecting
22 dB at 2500 Hz and 17 dB at
3400 Hz

(Note)

QPS Lines,
Network
Access Lines,
DID, and Tie
Trunks

600 2
or
Fig 44

500-2500 Hz
200-500 Hz

2500-3400 Hz

22dB

equal to or greater than the values
located on a straight line
intersecting
17 dB at 200 Hz and 22 dB at 500
Hz

equal to or greater than the values
located on a straight line
intersecting
22 dB at 2500 Hz and 17 dB at
3400 Hz

{Note)

Note. All points are plotted on a log/linear scale with the impedance values in dB on the linear axis

and the frequency in Hz on the logarithmic axis.

Figure 44 - OPS/2-Wire Trunk Test Termination Network
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5.5.2 Measurement

The measurement technique described in this section is applicable to line/trunk units that connect to
2-wire analog interfaces.

Examples of test arrangements for testing for compliance with hybrid balance requirements are
shown in Figs 45 and 46. In Fig 45, the impedance of the signal generator, Zg, and the signal
detector, Zq, should match the impedance of the 4-wire port.

These tests can be made with the line/trunk unit in an extender board, or a path can be set up
between the line/trunk unit and a 4-wire interface (an analog or digital trunk or a trunk/line
maintenance position). If test access is from an analog interface (see Fig 45), the generator
impedance (Zg) and the detector impedance (Zg) should match the interface impedance (600 ). If
a digital interface is used (see Fig 46), the detector and generator should be equivalent digital
instruments.

Following are the steps for measuring hybrid balance:

1. Measure the 1004-Hz loss, L, from the 2-wire port (using a generator with a 600-ohm
source impedance) to the receiving 4-wire interface. Also, measure the 1004-Hz loss,
L,, from the sending 4-wire interface to the 2-wire port of the trunk/line unit, with the
2-wire port terminated in 600 Q.

2. Terminate the 2-wire port of the trunk/line unit with the appropriate test termination network
(see 5.5.1.1 to 5.5.1.3).

3. Connect a return loss measuring set (RLMS), conforming to ANSI/IEEE Standard 743-

1984, _Standard Methods and Equipment for Measuring the Transmission
Characteristics of Analog Voice Frequency Circuits (Ref A31) (or an equivalent digital

instrument), to the 4-wire interface.
4. Measure Hybrid Balance

NOTE: For single-frequency measurements, a signal source external to the RLMS may be
required. The output of this signal source must be "zeroed" in the RLMS, just as is
done with the internal signal when calibrating the set.

5. Determine the adjusted values from the measured values in step 4 by correcting for the
losses measured in Step 1:

ERLadj = ERL - (Ll + L2)
The single-frequency values are determined in a like manner.

6. The adjusted values of step 5 are used to determine compliance with the Hybrnid Balance
requirements.

5.5.3 Input Impedance. Requirements

Requirements are given only for paths through the switch for which the connecting port interface
{the interface on the other side of the switch) is 4-wire. In this way, the measured results are
independent of any feedback resulting from imperfect balance of the far-end hybrids on 2-wire
interfaces. While such imperfect balance does influence 2-wire interface input impedance and loss
of the switch when it connects two 2-wire lines, the effects on in-service performance are
controlled by having separate requirements for hybrid balance (5.5.1) and insertion loss (5.2.1).

The requirements for the input impedance are given in terms of a reference network and minimum
return loss. If the input impedance is denoted by Z; and the impedance of the reference network
by Z,, the return loss is defined in Annex D. The return loss is a function of frequency and
increases without limit as the input impedance approaches the reference value.




EIA/TIA-464B

Page 118
4-wire Analog Port
pius TLP
Signal Generator
W S
¥
é Zg Signal in
O- Path
Through
" PBX
@ Zg % Signal out -

Signal Detector

2-wire Port
Under Test

Z_ = Test
X ..
Termination
Network

Figure 45 - Equipment Connections for Testing 2-Wire Analog Port
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Figure 46 - Equipment Connections for Testing 2-Wire Analog Port Hybrid

Balance Using Half Channel Method

For each 2-wire and 4-wire analog port, the input impedance (Input Z) in terms of return loss,
single frequency return loss (SFRL) and echo retumn loss (ERL) shall exceed the values in Table 19
on 95 percent of the interfaces.
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Table 19 - ISPBX Input Impedance Requirements
Interface Reference Frequency Minimum Return Loss
Impedance Band Requirement
Mandatory Desirable
500-2500 Hz 22dB 26dB
200-500 Hz gqual to or greater than the} equal to or greater than
values located on a the values located on a
straight line intersecting | straight line intersecting
14 dB at 200 Hz and 22 | 14 dB at 200 Hz and 26
OI}I_%SSPS 6?)0 dB at 500 Hz dB at 500 Hz
(Note 2)
equal to or greater than the] equal to or greater than
2500-3400 Hz| values located cn a the values located on a
straight line intersecting | straight line intersecting
22 dB at 2500 Hz and 14|26 dB at 2500 Hz and 14
dB at 3400 Hz dB at 3400 Hz
{Note 1)
500-2500 Hz 22 dB -
200-500 Hz |equal to or greater than the]
values locatedon a
straight line intersecting
14 dB at 200 Hz and 22
ONS/OPS Complex dB at 500 Hz =
Lines Impedance
(Note 2) (Note 3) equal to or greater than the)
values located on a
2500-3400 Hz} straight line intersecting
22 dB at 2500 Hz and 14
dB at 3400 Hz
{Note 1) -
500-2500 Hz 22 dB 26dB
200-500 Hz lequal to or greater than the| equal to or greater than
values locatedon a the values located on a
straight line intersecting | straight line intersecting
14 dB at 200 Hz and 22 | 14 dB at 200 Hz and 26
Network 600 dB at 500 Hz dB at 500 Hz
A Lines, Q
Dci‘%a,sismdn%: equal to or greater than the] equal to or greater than
Trunks values located on a the values located on a
2500-3400 Hz| straight line intersecting | straight line intersecting
22 dB at 2500 Hz and 14 |26 dB at 2500 Hz and 14
dB at 3400 Hz dB at 3400 Hz
(Note 1)
-3 BN S %-
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Notes on Table 19:

(1)  All points are plotted on a log/linear scale with the impedance values in dB on the linear
axis and the frequency in Hz on the logarithmic axis.

(2)  ONS ports shall meet the mandatory input impedance requirement when using a
reference impedance consisting of either 600 £ or a complex impedance as described in
Note (3). OPS ports shall meet the mandatory input impedance requirement with a
reference impedance of 600 Q2 and may, optionally, also meet the input impedance
requirement with a complex reference impedance.

(3)  This option allows flexibility in the design of line input impedance for specific
applications or terminations. The recommended reference impedance for measuring
the return loss of lines designed with a complex input impedance network is etther:

¢ The network shown in Fig 44, or
s A network consisting of a 275 Q resistance in series with a parallel circuit of 780 Q

resistance and 0.15 pF capacitance.

Examples of a test arrangements for testing for compliance with the above requirements are shown
in Figs 47 through 50 The reference impedances shown in these figures are as indicated in Tabie
19. For interfaces designed to 600 £ in series with 2.16 uF capacitance it is appropriate to use a
reference impedance of 600 € in series with 2.16 pF.

5.5.4 Echo Control Considerations

Private networks should be designed to provide echo control as required for calls associated with
ISDN bearer capability coding of either speech or 3.1 kHz andio. In an all-digital private network
with digital sets designed to the requirements of Ref A3, echo control is achieved by adherence to
the ISPBX Loss Plan (Table 12); no additional echo control is required.

In private networks with mixed analog/digital terminals and facilities, compliance with the ERL
requirements of the ARLP (Table 15) will assure adequate echo return loss to allow normal
network echo control rules to be applied for calls within the network.

Private network voice calls to or from the PSTN, using ISDN bearer capability coding of either
speech or 3.1 kHz audio, should expect normal PSTN echo control treatment.

Hybrid analog/digital calls to or from the PSTN present echo return loss towards the PSTN by
meeting the ERL requirements of Table 15. However, such calls are subject to degradation at the
digital terminal end due to reflections at an analog far-end termination of the PSTN connection.
Thus, such connections may require the application of echo control rules in the private network
segment of the connection. This needs to be coordinated with the PSTN service provider
according to guidelines in Ref A8.

% c .
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Figure 47 - Equipment Connections for Testing 2-Wire Analog Port
Input Impedance Using Full Channel Method
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Figure 48 - Equipment Connections for Testing 2-Wire Analog Port
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Figure 49 - Equipment Connections for Testing 4-Wire Analog Port
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555 Echo Path Delay

The round-trip echo path delay associated with 95 percent or more of all PBX connections in each
port-to-port connection category for all frequencies in the range of 300 to 3400 Hz shall be equal to
or less than the following values:

Table 20 - Echo Path Delay for ISPBXs

PBX Connection Type Round-Trip Delay (ms)
Interface-to-Interface
Station-to-Station 3.0
Station-to-Analog Trunk 3.0
Anaiog Trunk-to-Analog Trunk 3.0
Station-to-Digital Interface 2.4
Analog Trunk-to-Digital Interface 2.4
Digital Interface-to-Digital Interface 2.0
5.6 Noise and Distortion Impairments
5.6.1 Idle-Channel Noise

Idle-channel noise (noise in the absence of signal) is the short-term, average, absolute noise power
as measured with a 3A type noise measuring set or equivalent with flat or C-message weighting.
When testing a connection, all analog interfaces, except the one(s) being tested, are terminated with
appropriate impedances, and all digital input ports, other than the one(s) being tested, are supplied
a digital equivalent of zero V. -

5.6.1.1 C-Message-Weighted Noise

The maximum (95 percent) C-message-weighted absolute noise power at an interface shall not
exceed the values given below. It is desirable that the mean C-message weighted absolute noise
power also comply with the values shown in the table. For both maximum and mean C-message-
weighted noise, the values apply for the relevant connection category {or categories) regardless of
the interface transmission level. The only exception is the AAL(A) interface where noise power up
to 3 dB above the stated values is allowed. This is done to accommodate implementations that
build gain into circuits associated with this interface. Gain up to 3 dB is permitted by the loss and
level transmission plan.

Table 21 - ISPBX C-Message Weighted Noise Requirements

C-Message Weighted N(gige glleC) in the Absence of
ign
Connection Type Mean 95% (Mandatory)
(Desirable)
Analog-to-analog 16 20
Analog-to-digital 15 19
Digital-to-analog 9 13

3 - I
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Compliance with the 13 dBmC noise requirement for digital-to-analog (D/A) units is to be tested
by feeding 19 dBrnC of noise in digital form to the D/A unit input. This can be accomplished as
shown in Fig 51. With the switch in position 1, the noise generator output is varied until D/A test
set shows 19 dBmC. With the switch in position 2, the noise measuring set indicator must not
exceed 20 dBmC.

5.6.1.2 3-kHz Flat Noise

(1)  The 3-kHz flat weighted noise shall not exceed 39 dBm on 95 percent of the connections.
(2)  The 3-kHz flat weighted noise shall not exceed 35 dBm on 50 percent of the connections.
For interface transmission levels other than 0 dB, the 3-kHz flat weighted noise requirement

should be shifted by a value that corresponds to the difference between the transmission level at
that interface and O dB.

Digital
C?ction
. AD 2 D/IA i
Noise R Noise
Generator Converter Unit Measuring
Set
l .
D/A Test Set

Figure 51 - Idle-Channel Noise Test Arrangement
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5.6.2 Longitudinal Balance (Analog Interfaces)

The PBX interfaces that are subject to longitudinal balance requirements include loop/ground start
network access lines, reverse battery (DID) trunks, and OPS lines.

5.6.2.1. Longitudinal-to-Metallic Balance
(N Definition. The longitudinal-to-metallic balance is defined as:
Longitudinal Balance (dB) = 20 loglVs / Vmi.

where Vs is the disturbing longitudinal voltage and Vm the resulting metallic voltage of
the same frequency.

(In this case, the disturbing signal is longitudinal in nature. A low conversion of
longitudinal into metallic noise is required to limit noise on the talking circuit.)

2) Method of Measurement. The test procedure is detailed in Standard Test Procedure for
Measurement of Longitudinal Balance of Telephone Equipment in the Voice Band,
ANSV/IEEE Standard 455-1985, dard Test ure for Measurement of Longitudin
Balance of Telephone Equipment in the Voice Band (Ref A32). It is recommended that a
frequency selective voltmeter is used. These tests shall be conducted for only the off-hook
state of the PBX.

(3)  Requirement. The longitudinal-to-metallic balance, when measured according to Ref A32
shall meet or exceed the criteria of Table 22. :

It is desirable that the average balance be within the region labeled "desirable' in Fig 52.

Table 22 - ISPBX Longitudinal-to-Metallic Balance Requirements

Frequency Minimum Balance Average Balance
(Hz) (dB) (dB)
200 58 63
500 58 63
10600 58 63
3000 53 58
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Balance
(dB)

_(60,80) Desirable Region
80 T (200.77.4) _

(600,70)

70 T

Acceptable Region 1000,68.1)

60 T {200,58) (1000,58) (3000,58.7)

Unacceptable Region
z (3000,53) -
50 $ {
5000
50 500

Frequency (Hz)

Figure 52 - Longitudinal Balance Limits

5.6.2.2
(1)

(2)

3)

(a)

(b)
(©)

)

Transverse Balance (Metallic-to-Longitudinal Balance)
Definition
Transverse balance is defined as:
Transverse Balance (dB) = 20 log IVm / Vsl .

where Vs is the longitudinal rms voltage produced across a 500-ochm longitudinal
termination and Vm is the metallic rms voltage across the tip-and-ring interface
terminals of the PBX when a voltage (at any frequency in the specified frequency
range) is applied from a balanced 600-ohm metallic source. The metallic voltage shall
be set so that Vm equals 0.775 V rms (0 dBm) when a 600-ohm termination is
substituted for the PBX.

Transverse balance (metallic-to-longitudinal balance) is specified in Part 68 of the FCC

Rules and Regulations (Ref A4) to ensure that a metallic signal is not converted into a
longitudinal signal that could cause excessive noise in other pairs of a multipair cable.

Method of Measurement. The test procedure is outlined in Part 68 of the FCC Rules
and Regulations (Ref A4). A test circuit that satisfies the stated conditions is shown in
Fig 53.

Requirements. The minimum transverse balance requirements are given in Table 23.
The conditions for performing these measurements on the PBX are:

All values of dc loop current that the interface under test is capable of drawing when
connected to the FCC Part 68 loop simulator circuit for CO trunk interfaces or the
FCC Part 68 line simulator circuit for OPS and DID interfaces.

All reasonable conditions of application of earth ground to the PBX under test.

All CO trunk or OPS interfaces not under test, terminated in their appropriate
networks or in some cases grounded (see (h), below).

All other than CO and OPS interfaces terminated in circuits appropriate to those
interfaces.

% L - a
i Y D

%



{i

(e)

EIA/TIA-464B
Page 127

Both on-hook and off-hook states.

3] Impedances of the balance test circuit shall be 600 Q metallic and 500
longitudinal, as in Fig 53.

(2 Termination of all interfaces not being measured shall be as follows:

CO trunk Fig 54
OPS, off-hook Fig 55
OPS, on-hook (unterminated).

(h) For station line interfaces designed to isolate longitudinal currents introduced
through premises wiring (fully-protected) or through nonregistered equipment, or
both, either the T or R conductor of all ONS station interfaces shall be grounded
and the T or R conductors shall be both:

1) Terminated in an impedance that will reflect 600 Q to the network port to
which it is connected for through transmission (see Fig 56).
2) Unterminated.

(i) For station line interfaces not designed to isolate longitudinal currents introduced
through premises wiring (unprotected), the T&R conductors of all ONS station
interfaces shall be both:

1) Terminated in a metallic resistance of 600 Q and a longitudinal resistance of
150 Q (see Fig 55).
2) Unterminated.

§)] The criteria given in Table 23 shall be met for all possible combinations of through
transmission paths between CO trunk interfaces and station line interfaces of the
PBX.

Table 23 - Transverse Balance Requirements
Interface State Frequency Range Minimum
(Hz) Balance (dB)

CO Trunk-Loop Start On-hook 200-to-1000 60
1000-t0-4000 40

Off-hook 200-t0-4000 40

CO Trunk-Ground Start Off-hook 200-10-4000 40
Reverse Battery (DID) Off-hook 200-to-4000 40
OPS Line Off-hock 200-t0-4000 40
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T
Tl G -O— Station
| I Interfaces;
' Terminate
C with Fig 55
R2 ' C3 m PBX c
~ N under
X test
' I_.I Cl Loop
' R3 Simutator Vm
& . :E—[‘ }f(% :f Circuit @ orrunk
R e, S aces,
Aﬁ "l c2 . filoel) Terminate
200- \ v ith Fig 54
4000 Hz I = with Fig_
: C4 L
' T R
{ ' >
Ground Plane
Note 3 —_+,—
Tl - WECo #111C or 119E or ADC 118F or equivalent
ClL,C2- 8 uF, 400 V dc, matched to within 0.1 %
C3,C4- 100 to 500 pF adjustable trimmer capacitors
Osc - Audio oscillator with source resistance, R1, <600 Q
R2 - Selected such that R1+R2 = 600 Q
R3 - 500 Q
_;_ = PBX Ground

NOTES:

1. Vm shall not be measured at the same time that Vs is measured.

2. Use trimmer capacitors C3 and C4 to balance the test circuit to 20 dB greater balance
than the equipment standard for all frequencies specified, with a 600-chm resistor
substituted for the PBX.

3. Exposed conductive surfaces on the exterior of the PBX shall be connected to the
ground plane for this test,

4. Use loop simulator of FCC Part 68 for CO trunks with resistor R1 disconnected. Use
line simulator of FCC Part 68 for OPS lines and DID trunks with resistor R1

disconnected.

Figure 53 - Transverse Balance Test Circuit
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R2
R4
RI ANNN—
R3 —
P r
1 Denotes PBX
== Ground
R1 =300 Kohms
R2, R3 =300 ohms
R4 = 350 ohms

NOTE: Potentiometer R1 is used to adjust the balance of this termination. R1 shall be adjusted
to obtain a balance equal to or greater than 60 dB from 200 to 1000 Hz, and 40 dB
from 1000 to 4000 Hz.

Figure 54 - Off-Hook Termination for CO Trunk Interfaces Not

Under Test
,l“q
I T
R2
R1
R3 =
- r
_I_ Denotes PBX
———— Ground
R1 =300 Kohms
R2, R3 =300 ohms
NOTE: Potentiometer R1 is used to adjust the balance of this termination. R1 shall be adjusted
to obtain a balance equal to or greater than 60 dB from 200 to 1000 Hz, and 40 dB
from 1000 to 4000 Hz.
Figure 55 - Off-Hook Termination for OPS or Unprotected ONS
Interfaces Not Under Test
o~
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T —O
Transverse -
Balance PBX
Test Circuit under 1 v4
(Fig 53 or R test I I (Note 2)
Equiv.) _o. (Note 3)
(Note 1) T 2
—O !
Ground Plane
““——PBX Ground
NOTES:

1. The switch shall be positioned as specified in 5.6.2.2 (3) (h).
2. The value of Z shall be selected so as to reflect 600 2 at the T&R interface.

3. Exposed conductive surfaces on the exterior of the PBX shall be connected to the
ground plane for this test.

Figure 56 - Test Termination Arrangement for Station Interfaces
with Longitudinal Current Isolation
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5.6.3 Crosstalk

5.63.1 Requirement

The crosstalk coupling loss for every combination of through connections of all interface
categories, over the 200-to 3200-Hz frequency band, shall comply with the following criteria:

(1)  The crosstalk coupling loss between any established connection through the PBX and
at least 95 percent of all other through connections shall be at least 75 dB, and it is
desirable that this loss be at least 80 dB.

(2)  The crosstalk coupling loss between any established connection through the PBX and
any other through connection shall be at least 70 dB.

5.6.3.2 Test Arrangement

A test arrangement for measuring crosstalk coupling loss is shown in Fig 57. It may be desirable
when making crosstalk measurements, that a 10-dBrmC level of noise exist at the input interface of
the disturbed connection.

5.6.3.3 Procedure

(1)  Vary resistors R1 through R4 (referring to Fig 57) to obtain the full loop current ranges
specified for the PBX interfaces under test, as measured by the 0-200 mA dc meters.

(2)  Calibrate the 600-ohm oscillator at 1004 Hz to a level of 0 dBm into a separate 600-
ohm resistor. Then, reconnect the oscillator, without changing its level, into the test
circuit as shown in Fig 57.

(3) Take readings on both wave analyzers in the disturbed connections:

(a) Select the higher power reading and subtract it from the calibrated level of the
oscillator. The result is value A.

(b) Interchange the oscillator and load resistor RS and repeat (a). The result is value B.

(©) Interchange the disturbing and disturbed connections and repeat (a) and (b). The
results are values C and D,

(d) Select the lowest power value of A, B, C, and D. This is the value of crosstalk
coupling loss for that pair of connections.

€)] Repeat (3) for all frequencies over the range 200-to-3200 Hz.
&) Repeat (4) for all loop current values according to (1).
(6) Repeat (5) for all pairs of connections of the PBX.
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: interface, wiring, Z
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C2
R2 oy Same as above -~
C4
0 O

WA

B

Disturbed Connection

R1 to R4: 2000Q Clto C4: 10pF, 400V dc Tl to T4: Zin =Zout
R5to R7: 600Q I: Meter, 0-200 mA d¢
T1 to T4: WeCo #111C or 119E or ADC 118F or equivalent

WA: Wave Analyzer (H.P. 302A or Equiv.)
Osc: Oscillator (H.P. 204 or Equiv.)

Figure 57 - Crosstalk Coupling Loss Test Circuit for PBXs
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5.6.4 Quantization Distortion

Ninety-five percent or more of all of the connections in each connection category shall comply with
the following requirements. The signal level-to-distortion level ratio shall equal or exceed
(numerically) the following mandatory values for 1004-Hz sinewave input signal levels and C-
message-weighted output (distortion) levels. :

Table 24 - ISPBX Quantization Distortion Requirements

(1) Analog-to-Analog Connection
Input §ignal Input/Output Level Ratio
Level (dBm) Mandatory Desirable
0to-30 33 37
-40 27 31
-45 22 26

(2) Digiral-to-Analog and Analog-to-Digital Connections

Input Signal Input’Output Level Ratio
Level (dBm) Mandatory Desirable
- 0to-30 35 -

-40 29 -

-45 25 -

For PBXs having other than 0-dBm transmission level, sinewave input levels given above shall
be shifted by an amount corresponding to the difference between the actual TLP used and O dBm.
The input/output level ratio values given above will not change for such cases.

5.6.5

Ninety-five percent or more of all connections in each connection category shall comply with the
following distortion limit:

For input signals at a constant 0-dBm level and any single frequency in the range of 0 to 12 kHz,
the corresponding output signal power level at any other single frequency shall not exceed -28

dBm.23

For PBXs having other than +3 dBm overload point, the power level of the input signal and the
distortion limit level shall be shifted by an amount corresponding to the difference between the
actual overload point used and +3.dBm.

Single-Frequency Distortion

5.7 Other Impairments

The following requirements shall only apply to PBXs intended to pass voiceband data with
transmission rates up to and including 14,000 bps (V32 bis). The following requirements are
given, in addition to the voice requirements, to verify that the PBX will function in a manner that
will not be seen as an impairment to the performance of voiceband data modems.

23. The -28 dBm limit is dependent upon the characteristics of the transmit and receive filters of the PBX. In the
0- to 3400-Hz frequency range, the limit value is influenced by the characteristics of the receive filter; in the
3400- to 4600-Hz range the limit value is dependent upon both transmit and receive filters; and in the 4600-Hz
to [2-kHz range, the limit value is dependent upon the characteristics of the transmit filter and should be -32
dBm.
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5.7.1 Intermodulation Distortion

5.7.1.1 Intermodulation or harmonic distortion is caused by nonlinearities present in the electric-
to-clectric transfer function of the PBX. This form of distortion is of primary concemn to the
transmission of data.

5.7.1.2 Intermodulation distortion is measured using the four-tone method that employs two pairs
of equal-level tones transmitted at a total, composite power level of -13 dBm. One pair consists of
the frequencies 857 and 863 Hz; the second pair uses the frequencies 1372 and 1388 Hz.

5.7.1.3 Intermodulation distortion is measured as the second- and third-order products resulting
from the application of the four tones. The second- and third-order products are denoted as R2 and
R3, respectively. R2 is the average power level in the 503-t0-537 Hz and 2223-to-2257 Hz
frequency bands, expressed in dB below the received power level. R3 is the total power level in
the 1877-to-1923 Hz frequency band, expressed in dB below the received power level.

5.7.1.4 Atinput port signal power levels other than 0 dBm, the four-tone signal power levels shall
be shifted by a value that corresponds to the difference between the signal level at the interface and
0 dBm. Since the R2 and R3 products are expressed in dB below the received signal level, their
values are not affected by non-zero reference signal levels.

5.7.1.5 The intermodutation distortion limits on 95 percent or more of all connections within each
category shall meet or exceed the values given in Table 25.

Table 25 - Intermodulation Distortion Limits for PBXs

~Connection Interface Categories Distortion Limits
(dB below received
level)
R2 R3
(1) ISPBXs (up to 4.8 kb/s 39 51
data)
(all ports)
(2) ISPBXs (up to 9.6 kb/s 46 56
data)
(all ports)

The distortion limits given in Table 25 (1) above are intended to represent satisfactory transmission
of data at rates up to 4.8 kb/s.

ISPBXSs designed to transmit data up to 9.6 kb/s shall comply with the intermodulation distortion .
limits given in Table 25 (2). :

5.7.2 Envelope Delay -

5.7.2.1 Definitions

Envelope Delay (ED) of a system is the propagation time through the system of a low-frequency
sinusoidal envelope of an amplitude modulated sinusoidal carrier. If the frequency range of
interest is denoted by R24, the carrier frequency is varied throughout R to obtain the ED as a
function of frequency. The carrier is 50 percent amplitude-modulated with a sinusoidal signal of
frequency 83.3 Hz.

24. A general symbol R is used here because the frequency range of interest may change with application. For
example, for mandatory requirements of this section R = [800 Hz, 2700 Hz}, while for objective requirements
R = [500 Hz, 3000 Hz].
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Relative Envelope Delay (RED) is the difference between the ED at a given frequency f and the
global minimum ED within the range R.

5.7.2.2 Relative Envelope Delay (RED) Requirements
(1) Station Interface-to-Trunk Interface and Trunk Interface-to-Trunk Interface

On 95 percent of the connections of this type
— in the frequency range from 800 Hz through 2700 Hz, the RED curve shall lie below
curve A in Fig 58;

— it is desirable that in the frequency range from 500 Hz through 3000 Hz, the RED curve
lie below curve B in Fig 58.

(2) Station Interface-to-Station Interface

The requirements for this connection allow twice the RED of those in 5.7.2.2(1). More
precisely, let A' be a curve obtained by multiplying by 2 each ordinate of the curve A in
Fig 58 and let B' be a curve obtained by multiplying by 2 each ordinate of the curve B
in Fig 58. Then the RED requirements for connections of this type are obtained from
those in 5.7.2.2(1) by substituting A' for A and B' for B.

5.7.3 Absolute Delay
The absolute delay in all port-to-port paths shall be less than 1.5 ms.

5.74 Impulse Noise

The following impulse noise limits shall be met under fully loaded busy-hour PBX traffic
conditions.

(1)  On 95 percent or more of all connections through each connection category, the impulse
noise level shall not exceed zero counts above 55 dBmC over a measurement interval of
five minutes.

(2) It is desirable that the impulse noise level not exceed zero counts above 47 dBmC over
a measurement interval of five minutes.

5.7.5 Jitter

Jitter on a port-to-port connection shall not exceed 2 degrees within the 4- to-300 Hz frequency
band.

5.7.6 Gain Hit

There shall be no more than one gain hit per hour at a threshold level of 3 dB. If there is more than
one hit in a period of 1 hour, the subsequent hour shall have zero hits. A gain hit is an incidental
modulation resulting in a rapid positive or negative shift of signal gain lasting for a period of at
least 4 ms.

5.7.7 Phase Hit

There shall be no more than one phase hit per hour exceeding a threshold of 20 degrees. If there is
more than one phase hit in a period of 1 hour, the subsequent hour shali have zero hits. A phase
hit is an incidental modulation resulting in a rapid positive or negative shift of signal phase lasting
for a period of at least 4 ms.
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5.7.8 Dropout

There shall be no more than one dropout per hour exceeding a threshold of 6 dB. If there is more
than one dropout in a period of 1 hour, the subsequent hour shall have zero dropouts. A dropout
is a negative gain hit lasting a period of at least 10 ms.

5.7.9 Peak Power to Average Power Ratio (P/AR)

The PBX shall pass a signal, analog port to analog port, with a P/AR with a ratio of =95.

P/AR = 100 x ((2Ep/EFWA)-1) where Ep is the normalized peak and EFWA is the normalized full
rectified average of the envelope.
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Figure 58 - Relative Envelope Delay vs. Frequency
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5.8 Digital Data Transmission Through The ISPBX

The following requirements shall apply to ISPBXSs intended to switch data in a digital form. Such
PBX's have port that are equipped with standard data interfaces, such as RS-232C, V.35, RS-
423. The following requirements are given, in addition to the voice requirements, to verify that the
PBX will function in 2 manner that will not be seen as an impairment to the performance of data
transfer.

5.8.1 Data Path Characteristics

5.8.1.1 Data Transparency

The PBX shall provide at the output, once the connection has been established, the same data bit
stream order and timing as that of the input data unless protocol conversion is applied to the data
within the PBX. The data port-to-port compatible data port path that is provided by the ISPBX
shall pass any valid user data transparently or pass the data through a protocol conversion in a
manner that will retain the effective (virtual) data transparency, integrity and error rate requirements
of 5.8.1.1.

5.8.1.2 Throughput

The data port to compatible data port path shall be capable of providing a user data throughput rate
in both directions equal to each of the bit rate specified for the PBX on a continuous basis. Data
should be transmitted through the PBX in a manner that will maintain the clocking and timing
information inherent in the input data as required in the appropriate data standard.

5.8.1.3 Continuity of Permanent Data Connections
There shall be:
a) no minimum duration of call for the data connection through the PBX -when permanent

data connection (i.e., calls can be "nailed-up' on a permanent basis) is a feature and
assigned as such, or:

b) a statement that a permanent connection is not a feature of the equipment and the
specification for the maximum time that a data connection can be maintained.

Permanent data connections shall have the ability to re-establish connection and data traffic without
human intervention after any restarts or maintenance testing of the PBX that may interrupt the
connection

5.8.14 Bit Error Rate Test (BERT).

The data port to compatible data port path that is provided by the ISPBX shall exhibit a bit error
rate of less than one error in 1 x 108 bits at the highest stated bit rate of the ports.

5.82 Messages for Call Progress

For all digital data connection the PBX shall provide the following indicators defined in Table 26
or equivalent by such means as visual indications, screen messages (text or icons), or audio
signals. These indicators allow the data user to be as informed in a similar manner as a voice user
of the PBX of call's progress within the PBX.
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Table 26 - Call Progress Messages for Digital Data

INDICATOR l INFORMATION
1) IDLE AND AVAILABLE FOR | to a data terminal when the data link for that data terminal
USE is operative

2) OUT OF SERVICE to a data terminal when the data link for that data terminal is
inoperative

3) CONNECT to both the originating and terminating data terminals when
a data path has been successfully established between
originating and terminating data terminals

4) NO CONNECT to the originating data terminal when a call attempt to a
terminating data terminal is unsuccessful

5) DESTINATION BUSY to an originating data terminal when the called data terminal

: is busy

6) LOCAL PROCEDURE ERROR | to an originating data terminal during call set-up when
either a nonexistent command or a time-out has occurred

7) ADDRESS NOT OBTAINABLE | to the originating data terminal when called address is not
enabled for call receipt

8) ACCESS BARRED to the originating data terminal when the called address is
barred '

9) OUT OF ORDER to the originating data terminal when the called data
terminal, within the PBX, is inoperable; or the data
interface is busied out in the PBX

10) DISCONNECT to the data terminal that initiates the disconnect command

11) REMOTE DISCONNECT to a data terminal when the other data terminai that is
attached to another interface of the PBX in a session
originates a disconnect.

Notes on Table 26:

1. If a call was made from outside of the digital portion of the PBX through the use of a
modem then, in addition to the requirements in 5.8.2, all the modems protocol would
be carried transparently to the terminal attached to the PBX.

2. The Hayes Standard AT Command Set has become a recognized data industry standard and
should be considered in the design of the indicators.

e
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5.9 Signal Levels

The ISPBX shall comply with FCC Rules and Regulations Part 68 (Ref A4), section 68.308, for
the following signal level limitations:

(1) In-band Signal Power Limits
(a)  Internal Signal Sources Not intended for Network Control Signaling
(b)  Internal Signal Sources Intended Primarily for Network Control Signaling
(c) Through Transmission
(d)  Idle State Circuit Stability for Tie Trunks
(e) Metallic Signal Power at Frequencies in the range 3995 to 4005 Hz
) Longitudinal Voltage in the 100- to 4000-Hz Frequency Range
(2) Out-of-Band Signal Voltage Limits
(a) Metallic Voltage
(b) Longitudinal Voltage
The above listed signal limitations shall apply to:
() Analog Access Lines with analog ISPBX interface (ground start, loop start, DID)
(2) OPS Lines
3 Analog Tie Trunks
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6 SIGNALING REQUIREMENTS

6.1 Network Signaling - Analog

This section covers address signaling using in-band tones. Although address signaling using dial
pulsing (DP) is still in widespread use, current PBX signaling development is primarily directed
towards tone signaling. The mature state of DP technology and requirements make it appropriate
to lists such requirements in a normative annex (Annex E). This section covers requirements for
Dual Tone Multifrequency Signaling (DTMF).

-In many cases, tone signals are used for signaling in the network. Therefore, tone signals sent by
the calling PBX toward the network between the end of dialing and the end of call-processing may
interfere with network signaling. The PBX should not send voiceband signals during the call-
processing state.

6.1.1 Definition

Dual Tone Multifrequency (DTMF) address signaling is a method of signaling using the voice
transmission path. This method employs twelve distinct signals, each composed of two voiceband
frequencies, one from each of two geometrically-spaced groups designated "low group' and "high
group.'” The selected spacing assures that no two frequencies of any group combination are
harmonically related. A fourth high-group frequency (1633 Hz) used in certain special applications
is not covered in this standard.

6.1.2 Criteria for DTMF Signal Processing

The following criteria are intended to ensure that DTMF signals received at and transmitted by the
PBX will provide reliable service in accomplishing the following functions:

(1)  Process signaling through the voice transmission path from terminal cqu1pment to
DTMF receivers in the PBX.

(2) Process signaling through the voice transmission path from the PBX to network
equipment DTMF receivers.

3) Process address signaling through the voice transmission path from network DTMF
senders to DTMF receivers in the PBX.,

6.1.3 Signaling Frequencies

DTMEF signals shall consist of two sinusoidal tones, one from a high group of three frequencies
and one from a low group of four frequencies, which represent each of the characters shown
below:

Nominal High Group Frequencies (Hz)
1209 1336 1477
697 | 2 3
Nominal
Low Group 770 4 5 6
Frequencies
(Hz) 852 7 8 9
941 = 0 #
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6.1.4 DTMF Generator Characteristics

DTMEF signals shall have the following characteristics when measured into a 600-ohm resistive test
termination on the tip and ring conductors at the network interface.

6.1.4.1 Signal Levels
DTMF generators shall have the following steady state power levels:
Per frequency, nominal -6 to -4 dBm
Per frequency, minimum, low group -10dBm
Per frequency, minimum, high group -8 dBm
Per frequency pair, maximum +1 dBm
Per frequency pair, desirable maximum 0 dBm

The maximum difference in power level between the frequency components of a frequency pair
shall not exceed 4 dB, and the level of the high-frequency component shall equal or exceed the
level of the low-frequency component.?>

6.1.4.2 Frequency Deviation
The frequency components shall be within 1.5 percent of their nominal values (6.1.3).

6.14.3 Pulsing Timing for DTMF Signals

Duration time of the elements of the DTMF signal cycle are defined as follows:
— Rise Time

The time interval that begins when either frequency of the frequency pair exceeds -55
dBm and ends when both frequencies of the pair exceed 90 percent of their respective
steady-state amplitudes. Rise time starts when the signal-off time ends.

— Pulse Duration

The time interval that begins when the amplitude of the last frequency of the frequency
pair exceeds 90 percent of that frequency's steady-state value and ends when either
frequency amplitude falls below 90 percent of its respective steady state value. Pulse
duration starts when the rise time ends.

— Fall Time

The time interval that begins when the pulse duration ends and ends when both
frequencies of the pair fall below -55 dBm.

— Signal-Off Time
The time interval that starts when the fall time ends and ends when the rise time of the
next pulse starts.

— Interdigital Interval

The sum of the fall time, signal-off time, and rise time. The interdigital interval starts
when the pulse duration ends.

— Cycle Time
The sum of the pulse duration and the interdigital interval.

25, Many countries require that the level of the higher frequency must be 2+1 dB higher than the lower one.

-

E 3 - S




EIA/TIA-464B
Page 142

Signal timing and pulsing rate (recommended range for DTMF sendmg is 7 to 10 digits per
second) for DTMF senders shall be as follows:

Cycle time, minimum 100 ms
Duration of two-frequency signal, minimum 50 ms
Signal-off time, minimum 45 ms
Interdigital interval, maximum 3 s

Rise Time, maximum Sms

The first digit shall be outpulsed between 70 ms and 5 seconds after reception of dial tone. With
ground start operation, the network tip ground alone shall not be used as a start dial signal. In
ground start operation with network switches in which dial tone and tip ground appear
simultaneously, or dial tone and battery and ground appear simultaneously, the first digit shall be
outpulsed between 70 ms and 5 seconds after the tip conductor is grounded. In any case,
outpulsing shall never begin until the PBX has converted to the loop supervisory mode.

6.14.4 Voice Suppression

Voice energy from the station line or other source shall be suppressed by at least 45 dB relative to
the normal acoustic-to-electric transmit efficiency of the voice transmitter during DTMF signal
transmission. When senders are used, the suppression shall be maintained continuously until
address signaling is completed.

6.1.4.5 Extraneous Frequency Components

The total power of all extraneous frequencies in the voiceband above 500 Hz accompanying DTMF
signals shall be at least 16 dB below the level of each frequency component.

6.14.0 Tone Leak

In signal OFF intervals during transmission of address signals, no DTMF component shall leak
onto the transmission path at a level higher than -55 dBm.  During non-signaling periods, tone
leak from DTMF generators shall comply with the noise parameters in 5.61.

6.1.4.7 Transient Voltage

Any transient voltage generated shall be constrained to occur within the first 5 ms after the end of
the signal-off interval and shall have an absolute peak magnitude not greater than 12 dB above the
absolute peak voltage of the ensuing steady-state DTMF pulse.

6.1.4.8 Sender Source Impedance

The PBX, during generation of DTMF signals, shall have a return loss at its output terminals
against 600 Q of greater than 3.5 dB at all DTMF frequencies over the range of loop currents
supplied by the loop stmulator circuit of Fig 2.

6.1.5 Receiver Characteristics

6.1.5.1 Signal Frequencies

DTMF receivers shall provide reliable reception of the frequency-pair signals for the twelve
characters given in 6.1.3.

3 = o K
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6.1.5.2 Frequency Deviation

The receiver shall register the frequency-pair signals when both frequencies fall within 1.5% of
their nominal values?6; the receiver shall not register a signal when either frequency deviates more
than 3.5% from its nominal value.

6.1.5.3 Registration Time

The receiver shall register DTMF signals as short as 40 ms, shall recognize interdigital intervals as
short as 40 ms, and shall reject DTMF signals with a duration less than 23 ms. The receiver shall
register DTMF signals having cycle times (tone ON plus tone OFF interval) of 93 ms or greater.

6.1.54 Recognition Level

Receivers shall register DTMF signals having a power per frequency of -25 to 0 dBm and with the
high-frequency tone power +4 to -8 dB relative to that of the low-frequency tone, as measured into
a 600-ohm test termination substituted for the receiver.

6.1.5.5 Registration in the Presence of Dial Tone

Receivers shall register DTMF signals in the presence of precise dial tone. Precise dial tone from
PBXs is the combination of 350 and 440 Hz (2.0 percent) at a level of -16 dBm (+3.0 dB) per
frequency at the input to the receiver. These frequency and level tolerances are wider than
specifications for new dial tone supplies (6.3, Table 29) but precise dial tone supplies currently in
the field may have deviations as wide as those given.

6.1.5.6 Registration in the Presence of Message Circuit Noise

Receivers shall register DTMF signals in the presence of message circuit noise with an error rate
less than one in 10,000 frequency-pair signals, using a test arrangement as shown in Fig 59. The
DTMF digit generator is set with each frequency at its nominal value (6.1.3) and with its signal
level set at -20 dBm, as calibrated into a 600-ohm test termination as shown in Fig 60. Pulsing
rate is fixed at ten DTMF signals per second, with 50-ms tone ON time and 50-ms tone OFF
(interdigital interval) (6.1.5.3). Message circuit noise shall be simulated by a 0- to 3-kHz band-
limited Gaussian white noise generator set at a level of -35 dBm (55 dBm or 53 dBmC) as
calibrated into the same test termination and shown in Fig 61.

For this test, all twelve DTMF signal combinations shall be incorporated in the sequence of pulses.

6.1.5.7 Registration in the Presence of Impulse Noise

Receivers shall register DTMF signals in the presence of impulse noise with error rates as
described below, using a test arrangement as shown in Fig 62. The DTMF digit generator shall be
set with each frequency at its nominal value (6.1.3) and with its signal level set at -20 dBm, as
calibrated into a 600-ohm test termination as shown in Fig 60. Pulsing rate shall be fixed at ten
DTMEF signals per second, with 50 ms tone ON time and 50 ms tone OFF (interdigital interval)
(6.1.5.3). Impulse noise shall be simulated by a square-wave pulse generator producing pulses
0.5 ms wide at a pulse rate of approximatety 20 pps, driving through a 700- to 2100-Hz bandpass
filter with output levels set as specified below, calibrated into a 600-ohm test termination as shown
in Fig 63.

For these tests, all DTMF signal combinations shall be incorporated in the sequence of pulses.

Test No. 1: Noise source, Fig 63, set at 0.112-volt (zero-to-peak) output level; error rate shall be
no more than 10 registration errors in 10,000 frequency-pair signals (16.7 minutes).

26. DTMEF receiver tolerances no longer require the 5 Hz offset which, at one time was specified to compensate
for FDM carrier shift, since not many FDM carrier systems are in use anymore.
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Test No. 2: Noise source, Fig 63, set at 0.200-volt (zero-to-peak) output level; error rate shall be
no more than 500 registration errors in 10,000 frequency-pair signals (16.7 minutes).

These tests shall be made with test equipment providing a termination to the source of 600 € and
equipped with a C-message-weighted filter. The 0.112-volt output level will read approximately
73 dBmC and the 0.200-volt output level will read approximately 78 dBmC.

6.1.5.8 Double-Digit Registration

Receivers shall register DTMF signals in the presence of impulse noise with double-digit error
rates as specified below, using a test arrangement as shown in Fig 62. The DTMF digit generator
shall be set with each frequency at its nominal value (6.1.3) and with its signal level set at -20
dBm, as calibrated into a 600-ohm test termination as shown in Fig 60. Pulsing rate shall be fixed
at 4 DTMF signals per second, with 180-ms tone ON time and 70-ms tone OFF (interdigital
interval) (6.1.5.3). Impulse noise shall be simulated by a square-wave generator arranged and
calibrated the same as for Impulse Noise Tests (6.1.5.7) as shown in Fig 63.

For these tests, all 12 DTMF signal combinations shall be incorporated in the sequence of pulses.

Test No. 1. Noise source, Fig 63, set at 0.112-volt (zero-to-peak) output level; double-digit error
rate shall be no more than four registration errors in 4000 pulses (16.7 minutes).

Test No. 2: Noise source, Fig 63, set at 0.200-volt (zero-to-peak) output level; double-digit error
rate shall be no more than 200 registration errors in 4000 pulses (16.7 minutes).

6.1.5.9 Registration in the Presence of Signal Echoes

Receivers shall register accurately DTMF signals in the presence of signal echoes that are delayed
20 ms, and reduced in level 10 dB with respect to the incident signal.

6.1.5.10 Digit Simulation (Generation of False Digits)

The average incidence of digit simulation by the receiver cansed by speech, room noise, etc.,
before DTMF signaling and during interdigital intervals, shall be less than one occurrence in 3000
calls for the digits zero to nine and one occurrence in 2000 calls for all 12 characters.

6.1.5.11 Input Impedance

The minimum input impedance for the DTMF receiver over the 0 to 4 kHz (including dc) frequency
range shall be 40 KQ.

6.1.5.12 Longitudinal Balance

Longitudinal balance to ground shall be at least 50 dB over the band from 60 to 4000 Hz, using the
test method described in IEEE Standard 455-1985 (Ref A32).
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6.2 Digital Signaling and Supervision

6.2.1 General

This section covers the basic channel-associated signaling requirements for digital interface of
ISPBXs. The signaling protocol is compatible with the A&B bit signaling protocol used by D-type
channel units in the Superframe Framing format (SF) and with the A, B, C, and D bit protocol
associated with the Extended Superframe Framing format (ESF). These signaling protocols allow
the far end to terminate on a channel bank in the case of combination trunk or to terminate on a
digital interface using the same protocol at a digital network node or another ISPBX. Subsections
6.2.2 through 6.2.6 below cover the SF signaling protocol in detail. Subsection 6.2.7 tabulates
the ESF signaling protocols currently being proposed.

6.2.1.1 Signaling Interface Types
Table 27 lists the signaling trunk types and the equivalent channel units.

Table 27 - PBX Interface Type and Channel Unit Equivalent

"PBX Interface 1ype D-Bank Equivalent
PBX End Far end
TIE-TRUNK 4W E&M 4W/2W E&M
911-CAMA TRUNK?7 DbPO DPT
CO/FX/WATS SAS/FXS SAO/FXO
DID DPT DPO
OPS SAO/FXO SAS/FXS
6.2.1.2 Dial Pulse Address Signaling
Dial Pulse address signaling using A&B bits shall be supported.
6.2.1.3 Trunk Signaling by Trunk Type

Sections 6.2.2 through 6.2.7 define the sequence of states for processing calls at the digital trunk
interfaces using A&B robbed-bit signaling in the SF format. The sequence of operations is similar
to that of the analog trunk to aliow combination trunk connection. Where timing is required, the
appropriate timing parameter for the analog trunk shall be used. In the tables, an X indicates that
the received signaling bit is not required for determining the signaling state and, depending on the
;crmiggting equipment, may be an unreliable source of such information. Therefore, it should be
ignored.

27 “911-CAMA” trunk in this section denotes the customer access to the Enhanced 911 Network, defined in
ANSIT1.411-1994, (Ref All).
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6.2.2 DID, 911-CAMA, and Tie Trunk Signaling

For DID and 911-CAMA access, as well as for 2-wire E&M, 4-wire E&M, and loop reverse
battery tie trunks, the A&B signaling corresponding to supervision states is identical. DID access
is incoming only from the network, 911-CAMA access is outgoing only to the network. For DID
access and for one-way incoming loop-reverse battery tie trunk, the signaling states at the PBX are
. 'the same as those supported by an interface historically referred to as Dial Pulse Terminating
{DPT). For 911-CAMA access and for one-way outgoing loop-reverse battery tie trunk, the
signaling states at the PBX are the same as those supported by an interface historically referred to
as Dial Pulse Originating (DPO). Signaling and supervision are as follows:

Transmit to Network or Trunk Received from Network or Trunk

State | A ] B State | A | B
On-Hook 0 0 On-Hook ) X
Off-Hook 1 1 Off-Hook ) X
Dial Pulse (DP) Break 0 0 Dial Pulse (DP) Break 0 0
DP Make 1 1 DP Make 1 1

Note: In the Transmit-to-Network-or-Trunk Table, the DP states apply only to Tie Trunks.

6.2.2.1 Outgoing Call - Basic Operation (Tie Trunk only)
Transmit Signaling | Receive Signaling
A B A B Notes

ldle State 0 0 0 X (1)
Near-end PBX Goes Off-Hook 1 | 0 X
(waiting to begin dialing)
Far End Returns Wink (ready to (2)
receive digits):

State During Wink I 1 1 X

State After Wink 1 1 0 X
Near-end PBX Dial Pulses 1 1 0 X 3
Called Number .
Waiting for Answer 1 1 0 X
Far-end Answer 1 1 1 X (4
Notes:

(D Both near and far end are in on-hook state.

(2) Applies to wink start trunks only.

3) For DP outpulsing, the transtnit signaling A and B states are replaced by “DP”,
(4)  Applies to answered calls only.

X poul
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6.2.2.2 Outgoing Call - 911-CAMA Trunk
Transmit Signaling | Receive Signaling
A B A B Notes
Idle State 0 0 0 X
Near-end seizure 1 1 0 X
Far End Returns Wink (ready to
receive digits):
State During Wink i | 1 X
State After Wink 1 1 0 X
Near-end PBX Sends Calted 1 1 0 X
Number
Far End Returns CESID Request 1 1 1 X (1)
Signal
Near-end PBX Sends CESID | 1 1 X
PSAP Answers 1 1 1 X (2)
Notes:
(1)  CESID = Caller Emergency Station Identification number.
2) PSAP = Public Service Answering Point.
6.2.2.3 Incoming Call - Basic Operation (Tie Trunk or DID)
Transmit Signaling | Receive Signaling
A B A B Notes
Idle State 0 0 0 X (1
Far End Goes Off-Hook (request | 0 0 1 X
for digit receiver)
Near-end PBX Returns Wink (2)
(ready to receive digits)
State During Wink 1 | 1 X
State After Wink 0 0 1 X
Far End Sends Called Number 0 0 1 X 3
Waiting for Answer 0 0 1 X
Near-end Answer | | 1 X (4
Notes:
(1) Both near and far end are in on-hook state.
(2)  Applies to wink start trunks only.
3) For DP outpulsing, the receive signaling A state is replaced by “DP”,
(C)) Applies to answered calls only.
p°3 W %
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6.2.24 Disconnect Procedures
6.2.24.1 Far End Goes On-Hook First (Tie Trunk or DID)
Transmit Signaling | Receive Signaling
A B A B
Talking State 1 1 1 X
Far End Goes On-Hook (far-end 1 1 0 X
party hangs up)
Near-end PBX Goes On-Hook 0 0 0 X
(idle state)
6.2.24.2 PSAP Disconnects First (911-CAMA Trunk)
Transmit Signaling | Receive Signaling
A B A B
Communication State 1 1 1 X
PSAP Disconnects 1 1 0 X
Near-end PBX Goes On-Hook 0 0 0 X
(idle state)
6.2.2.4.3 Near-end PBX Goes On-Hook First (Tie Trunk or DID)
Transmit Signaling | Receive Signaling
A B A B Note
Talking State 1 1 1 X
Near-end PBX Goes On-Hook 0 0 1 X (1)
(near-end party hangs up)
Far End Goes On-Hook (idle 0 0 0 X
state)
Note:

(1) - The PBX must not present a new outgoing call until the far end has disconnected.

6.2.2.4.4 Near-end PBX Goes On-Hook First (911-CAMA Trunk)
Transmit Signaling | Receive Signaling
A B A B
Communication State 1 1 | X
Near-end PBX Goes On-Hook 0 0 1 X
(near-end party hangs up) :
PSAP Disconnects (idle state) 0 0 0 X

L Y e
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6.2.2.4.5 Near-end PBX Abandons Outgoing Call Before Far-end Answer (Tie Trunk
or DID)

Transmit Signaling | Receive Signaling
A B A B Note
Waiting for Answer 1 1 0 X
Near-end PBX Goes On-Hook 0 0 0 X N
(near-end party hangs up)
Note:
(1)  The PBX must not present a new call for a timing guard interval to permit far end to
detect abandon.
6.2.24.6 Far End Abandons Incoming Call Before Answer (Tie Trunk or DID)
Transmit Signaling { Receive Signaling
A B A B Note
Waiting for Answer 0 0 1 X
Far End Disconnects (far-end 0 0 0 X (D
party hangs up)
Note:

(1)  The PBX must not present a new call for a timing guard interval to permit the far end to
return to idle state. The PBX must be immediately ready to receive a new call.

Enhanced 911 System Trunk Make-Busy Procedure (911-CAMA Trunk)

6.2.2.4.7
Transmit Signaling | Receive Signaling
A B A B
Idle State 0 0 0 X
Trunk Made Busy 0 0 1 X
Trunk Made Idle 0 0 0 X
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6.2.2.5 Trunk Condition Emulation
Trunk condition emulation is as follows:
Transmitted Signaling
Trunk Condition
Supervision State A Tie Trunk DID Access
(DPT emulation)
On-Hook (Idle State) 0 M Lead Grounded or Open  Normal Battery
(Note 1)
Off-Hook (Communication | 1 M Lead Battery or Loop Reverse Battery
State) Closed
Received Signaling
Trunk Condition
Supervision State A Tie Trunk DID Access
(DPT emulation)
On-Hook (Idle State) 0 E Lead Open Loop Open
(Note 2)
Off-Hook (Communication | 1 E Lead Grounded or Loop  Loop Closed
State) (Note 3) Closed

Notes:

(1)  For911-CAMA Trunk connections, carrier failure causes transmit signaling to enter the
idle state (if not already in the idle state) and to remain in the idle state upon and

following removal of the carrier failure.

(2) For 911-CAMA Trunk connections, carrier failure, while in the idle state, causes
receive signaling to enter the communication state until the carrier failure is removed, at

which time the receive signaling reverts to the idle state.

(3) For 911-CAMA Trunk connections, carrier failure, while in the communications state,
causes receive signaling to enter the idle state for a period of 2-3 seconds, following
which, the signaling reverts to the communications state. Upon removal of the carrier

failure, receive signaling enters the idle state and remains in the idle state.
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6.2.3 Loop Start Access Lines (including loop start FXIWATS Trunk)

For the loop-start access line, there are two transmitted signaling states (loop open or loop closed)
and four possible received states (ringing, not ringing, current feed reversal, and current feed
open). The signaling states at the PBX are the same as those supported either by an interface
historically referred to as Foreign Exchange Station (FXS) or by an interface historically referred to
as Special Access Station (SAS). The signaling states for the FXS interface are shown in the
tables. For the SAS interface, the transmit signaling table B-bit entry is replaced by its
complement, i. ¢., 0 is replaced by 1 and 1 by 0; likewise, the receive signaling table A-bit entry is
replaced by its complement.

Transmit to Network Received from Network (Note 1)

State A B State A B

Loop Open 0 1 Ringing 0 K¢

Loop Closed 1 1 Current Feed (Not Ringing) 0 1

Dial Puise (DP) DP 1 Current Feed Reversal (Note 2) 0 1/0
Current Feed Open 1 1
(Note 3)

Notes:

(1)  On incoming calls, and on outgoing calls when network equipment does not provide
current feed reversal and current feed open (notes 2 and 3), the received signaling state
shall be ignored when the loop is closed.

(2) This state, with signaling bit B alternating between one and zero in successive
superframes, may be used for called party answer supervision, associated with a loop-
start access line supplemental feature known as line-side answer supervision. This
state cannot be produced by all network equipment.

(3)  This state cannot be produced by all network equipment. A no-battery state of duration
> 600 ms indicates network disconnect.

6.2.3.1 Outgoing Call - Basic Operation (Loop Start)

Transmit Signaling Receive Signaling

A B A B Notes

Idle State 0 1 0 1
PBX Closes Loop (waiting | 1 1 0 1
for dial tone)
Dial Pulsing DP 1 0 1 (D, @)
Completion of Dialing 1 1 0 1
Far-end Answer 1 1 0 1/0 3)
Notes:

(1)  PBX delays for dial tone before entering this state.
(2)  For DTMF dialing, the entry DP is replaced by a 1.
(3)  When provided by the network

<
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6.2.3.2 Incoming Call - Basic Operation (Loop Start)
Transmit Signaling Receive Signaling
A B A B
Idle State 0 1 0 1
Network Applies Ringing:
- (during ringing application) 0 1 0 0
- (interval between ringing 0 1 0 1
applications)
PBX Presents Call 0 1 0 1
PBX Answers Call 1 1 0 X
Normal Talking State 1 1 0 X
6.2.3.3 Disconnect Procedures
6.2.3.3.1 PBX Disconnects First (Loop Start)
Transmit Signaling Receive Signaling
A B A B Note
Talking State 1 1 0 X
PBX Opens Loop (near-end 0 i 0 X
party hangs up)
Idle State 0 1 0 1 (1)
Note:

(1)  The PBX must provide for a time delay before presenting a new call or detecting an
incoming call from the network (4.1.2.7).

6.2.3.3.2 Network Disconnects First (Loop Start) - (Note 1)

Transmit Signaling Receive Signaling

A B A B Note

Talking State 1 1 0 X
Network opens current feed loop 1 1 1 X
(far-end party hangs up)
Idle State 0 1 0 1 2)
Notes:

(1) When network provides the current feed open state

(2)  The PBX must provide for a time delay before presenting a new call or detecting an
incoming call from the network (4.1.2.7).
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6.2.3.3.3 Network Abandons Incoming Call (Loop Start)
Transmit Signaling Receive Signaling
A B A B Notes

Network Applies Ringing:

- (during ringing application) 0 1 0 0

- (interval between ringing 0 1 0 1

applications)
Network Abandons (caller hangs 0 | 0 i )
up)
PBX Stops Presenting Call 0 1 0 1 )
Notes:

(1) The PBX distinguishes a network abandon from the interval between ringing
applications only by timing.

(2)  Time limit expires, trunk is immediately available for new outgoing call or detection of
new incoming call.

6.2.4 Ground Start Access Line (including ground start FXIWATS trunk)

The ground access line has the most complex signaling protocol of the interfaces supported. There
is one case where the transmitted A&B bit code has a different meaning depending on the received
code. Therefore, the transmitted code must be quickly changed to prevent the distant channel unit
from generating an unwanted signaling state towards the network.

The signaling states at the PBX are the same as those supported either by an interface historically
referred to as Foreign Exchange Station (FXS) or by an interface historically referred to as Special
Access Station (SAS). The signaling states for the FXS interface are shown in the tables. For the
SAS interface, the transmit signaling table B-bit entry is replaced by its complement; likewise, the
receive signaling table A-bit entry is replaced by its complement.

Transmit to Network Received from Network

State A B State A B

Loop Open 0 1 Ringing 0 0

Loop Closed 1 1 Current feed (not ringing) 0 1

Ring Ground (service 0 0 Current feed reversal 0 1/0
request)

Dial Pulse (DP) DP 1 - Loop Open (no current feed) 1 1
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6.24.1 Outgoing Call - Basic Operation (Ground Start)
Transmit Signaling Receive Signaling
A B A B Notes
Idle State 0 1 1 X
PBX Grounds Ring (waiting for 0 0 1 X
dial tone)
Network Grounds Tip (dial tone 0 0 0 X (1)
applied)
PBX Removes Ring Ground 0 1 0 X (1).(4)
PBX Closes Loop 1 1 0 X (2).(4)
Dial Pulsing DP 1 0 X 3)
Completion of Dialing 1 1 0 X
Far-end Answer 1 1 0 1/0 5)
Notes:

(1)  These are transient states. PBX must close loop quickly to avoid false signaling.
(2)  Atthis time, the network is providing dial tone and digit sending may begin.
3) For DTMF dialing, the entry DP is replaced by a 1.

4) In some network configurations, a delay in applying a loop closure in excess of 50 ms
after indication of a tip ground from the network may mtcrrupt call processing or result
in a false "one" digit being registered.

5) When provided by the network

6.2.4.2 Incoming Call - Basic Operation (Ground Start)
Transmit Signaling | Receive Signaling
. A B A B Note

Idle State 0 1 1 X
Network Grounds tip

- (interval between ringing 0 1 0 1

applications)

- (during ringing application) 0 1 0 0
PBX Presents Calt 0 i 0 1 @)
PBX Answers Call 1 1 0 X
Normal Tatking State 1 1 0 X
Note:

(1)  PBX delays presentation of call until ringing application is detected.

k<
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6.2.4.3 Disconnect Procedures
6.24.3.1 Network Disconnects First (Ground Start)

Traﬁsmit Signalin Receive Signaling

A Bg A B Note

Talking State 1 | 0 X
Network Removes Tip Ground 1 1 1 X (D
(far-end party hangs up)
PBX Opens Loop (idle state) 0 1 1 X
Note:

(1)  This state is valid for brief transitions only. The PBX must open the loop quickly as
the network may present a new incoming call at any time after the tip ground is
removed. Leaving the loop closed is treated as answer.

6.2.4.3.2 PBX Disconnects First (Ground Start)
Transmit Signaling Receive Signaling
A B A B Note
Talking State 1 1 0 X
PBX Opens Loop (near-end 0 1 0 X (1)
party hangs up)
Network Removes Tip Ground - 0 1 1 X
(idle state})
Note:
()  The PBX must not present a new outgoing call until the network has removed tip
ground.
6.2.4.3.3 PBX Abandons before Network Has Returned Tip Ground (Ground Start)
Transmit Signaling Receive Signaling
. A B A B Note
PBX Waiting for Tip Ground 0 0 1 X
PBX Removes Ring Ground 0 1 1 X (1)
(caller hangs up)
Note:

(1) PBX must ignore network signaling for a timing guard interval to protect against

delayed network response to PBX ring ground.
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6.2.5 Off-Premises Station

For the off-premises station, there are two transmitted signaling states, ringing or not ringing, and
two received states, loop open or loop closed.

The signaling states at the PBX are the same as those supported either by an interface historicaily
referred to as Foreign Exchange Office (FXO) or by an interface historically referred to as Special
Access Office (SAO). The signaling states for the FXO interface are shown in the tables. For the
SAQ mterface, the transmit signaling table A-bit entry is replaced by its complement; likewise, the
receive signaling table B-bit entry is replaced by its complement.

Transmit to Network (towards OPS Received from Network (away from OPS

terminal) terminal)
State | A | B State | A |B
Ringing 0 0 Loop Open 0 1
Not Ringing 0 1 Loop Closed 1 1
6.2.5.1 Station-Originated Call - Basic Operation (OPS}
Transmit Signaling Receive Signaling
A B A B Note
Idie State 0 1 0 1
Station Closes Loop (Off-Hook) 0 1 1 1
Dial Pulsing
(Break) 0 1 0 1 (1)
(Make) 0 1 1 1
Completion of Dialing 0 1 1 1
Note:
(1)  Applies to rotary dial off-premises station only. For DTMF dialing, state is same as
dial pulse make.
6.2.5.2 Terminating Call to Station - Basic Operation (OPS)
Transmit Signaling Receive Signaling
A B A B
Idle State 0 I 0 1
PBX Applies Ringing '
- (During Ringing 0 0 0 1
Application)
- (Interval Between Ringing 0 | 0 1
Application)
Station Answers Call 0 1 1 1
Normal Talking State 0 1 1 1
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6.2.5.3 Disconnect Procedures
6.2.5.3.1 Station Goes On-Hook (OPS)
Transmit Signaling Receive Signaling
A B A B Note
Talking State 0 1 1 1
Station Opens loop (On Hook) 0 1 0 1 (1)
1dle State 0 1 o 1
Note:

(1)  No changes are made to the transmitted signaling, whether the PBX disconnects first or
after the station goes on-hook.

6.2.5.3.2 PBX Abandons Terminating Call to OPS
Transmit Signaling Receive Signaling
A B A B Note
PBX Applies Ringing:
- (During Ringing 0 0 0 1
Application)
- (Interval Between Ringing 0 1 0 1
Application)
PBX Abandons 0 1 0 1 )
Note:
(1) Abandonment is distinguishable from the interval between ringing application only by
timing.
6.2.5.3.3 PBX Disconnects First
Transmit Signaling Receive Signaling
A B A B Notes
Talking State 0 1 1 1
PBX Opens Loop (LCFO) 1 1 1 1 (1)
PBX Retums to Idle State 0 1 X 1 )
Station On-hook 0 1 0 1
Notes:

)] The Loop Curmrent Feed Open (LCFQ) state, (removal of ring battery and/or tip ground)
may not be recognized and transmitted by some network elements and should not be
relied on as a disconnect signal.

(2)  The received signaling A bit (shown as X) will be 0 or 1 depending upon whether or
not the station has gone on-hook, respectively.

R
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6.2.6

Table of Signaling States
Table 28 defines the A&B-bit signaling channel states as they appear at the digital interface.
Table 28 - Summary of A&B Bit Signaling States

PBEX Port "PBX Interface PBX Port Transmit Receive Far-end Interface
Type Historic Equivalent Condition to Signaling @ | Signaling @ | Condition towards
Interface PBX
A B A B
Tie Trunk | DPO X Loop Open 0 0 — — | —
(outgoing), Loop Closure 1 1 — — |—
911-CAMA RCV [— — — 0 X [ Normal Battery
access == — — 1 X 1 Reverse Batiery
Tie Trunk | DPT XMT | Normal Battery 0 0 —_— — | —
(incoming) Reverse Battery 1 1 — — | —
or DID RCV |— — — 0 X | Loop Open
access — — — 1 X | Loop Closure
Tie Trunk |[4WE&M  XMT | M-Lead Open or 0 0 — - |—
or Grounded
2W E&M M-Lead Battery 1 1 — |—
— — — 0 X | E-Lead Open
— — — 1 X | E-Lead Grounded
or Looped
Off- FXO(SA0) X No Ringing O[1] 1 — — | —
Premises Ringing 0[1] 0 —_ — |-
Extension RCV 1— — — Q 1{0] ] Loop Open, .
{(Note 1) — — — 1 1707 | Loop Closure
Access Line, | FXS(SAS) X No Loop Current,| © 1{0] — — [—
FX/WATS No Ring Ground :
--------- No Loop Current,] 0 0[1] — — |-
Ground or Ring Ground
Loop Start (Note 2)
{Note 1) Loop Current, No 1 1[0] —_ —_ |
Ring Ground
(Note 3)
RCV | — — — 110] 1 Current Feed Open
or No Tip Ground,
--No Ringing
— — — o[1] 1 Current Feed or
Tip Ground
--No Ringing
— — - 0[1] 0 | Current Feed or
Tip Ground
--Ringing
— — — 0 1/0 | Current Feed
Reversal
Legend for Table 28:
@ A and B signaling channel states are shown as they exist on the DS1 line.
X Any listed state or condition
Notes on Table 28:
(1) Where the state is different for the SAS or SAQ, it is shown in parenthesis.
(2) For loop start, the ring ground transmit state does not apply.
(3)  Except for brief transitions, this transmit state is valid only when the receive state

corresponds to a far-end condition of tip ground or current feed.

'11 i + -
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6.2.7 ESF Signaling Formats
The following tables present the ESF robbed-bit signaling protocols currently being formulated.
6.2.7.1 DID, Tie Trunk, and 911-CAMA Trunk Signaling
Transmit to Network or Trunk Received from Network or Trunk
State A B C D State A B C D
On-Hook 0 0 0 0 _On-Hook 0 0 0 0
Off-Hook | 1 1 1 Off-Hook 1 1 | 1
6.2.7.2 Loop Start Access Lines (including loop start FXIWATS Trunk)
Transmit to Network or Trunk Received from Network or Trunk
State A B C D State A B C D
Loop Open 0 | 0 | _Ringing 0 0 0 0
Loop Closed 1 1 1 1 Curr. Feed Notf 0 1 0 1
Ringing
Rev. Curr. 0 | 0 0
Feed
LoopOpen (no| 1 1 1 1
current feed)
6.2.7.3 Ground Start Access Line (including ground start FXIWATS trunk)
Transmit to Network or Trunk Received from Network or Trunk
State A B C D State A B C D
Loop Open 0 1 0 1 Ringing 0 0 0 0
Loop Closed 1 1 1 1 Current Feed 0 1 0 1
(not ringing)
Ring Ground 0 0 ¢ 0 Rev. Curr. 0 1 0 0
(service . Feed
request)
Loop Open (mo| 1 1 1 1
current feed)
6.2.74 Off-Premises Station
Transmit to Network or Trunk Received from Network or Trunk
State A B C D State A B C D
Ringing 0 0 0 0 Loop Open 0 | 1 0 1
Not Ringing 0 i 4] 1 Loop Closed 1 1 ! |

g -
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6.3 Call Progress Signaling
6.3.1 Definition

Call progress signals (tones) are audible signals provided toward a caller during the process of
setting up, holding, or transferring a call. This standard applies to call progress signals heard by
the following types of callers:

(1)  On-premise and off-premise PBX station users.
(2) PBX attendants.
3) Callers located in the public switched telephone network (PSTN).

{(4)  Callers located in other PBXs or other switching systems accessing this PBX via tie
trunks or other facilities. ‘

Call progress signals consist of single-frequency and dual-frequency combinations of sinusoidal
voltages applied in specific cadences and in accordance with specific ON-OFF patterns. This
standard essentially follows the telephone industry Precise Tone Plan.

6.3.2 Call Progress Signals Used in PBXs

The signals covered by this standard are as follows:

Standard Signals Other Signals
Dial Recall Dial
Reorder Special Audible Ring
Busy Line Lockout Warning
Audible Ring Intercept
Call Waiting
Busy Verification
Executive Override
Confirmation
Stutter Dial

The objective of this standard is to encourage and promote the uniform adoption throughout the
industry of the call progress signals herein defined to minimize user confusion that can result when
a number of different manufacturers' PBXs are in use in any given association.

6.3.3 Call Progress Signals Sent to the PSTN

The four signals that find most frequent use in PBXs are Dial, Reorder, Busy, and Audible Ring.
These four signals are classified "standard" for convenience and are listed in Table 29. Although
some of the remaining signals, classified "other," can also be sent through the PSTN, this standard
requires conformity only to the four “standard" signals, specifying the “other" signals as desirable
(Table 30). This minimizes user confusion, reoriginations, and errors in central office switching
system performance indices relating to percent failure of call completion due to trunk busy
conditions and various equipment failures. See 4.1.3.6 for special requirements pertaining to DID.

. -
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Table 29 - Standard Call Progress Signals
Permissible Power Level Per
Frequency (Note 1) Freq. to .
Name Frequency CO Trunk All Other Freq. Interruption
Interface* Interfaces** Balance Pattern
Max. | Min. | Max. | Mm.
(Hz) (dBm) | (dBm) [ (dBm) | (dBm) | (dBm)
Dral 350 + 440 -16 -17.5 -16 -26 3 No Interruption Pattern
Tone (Steady Tone)
Reorder 480+620 | -19.5 ) -22.5 | -19.5 -35 3 Repetition of tone ON
Tone for 0.25 £0.025 s, and
tone OFF for 0.25 +
0.025 s.
Busy - 4830+ 620 | -19.5 | -225 [ -193 | -35 3 Repetition of tone ON
Tone for 0.5 £ 0.05 s, and
tone OFF for
0.5 + 0.05 s,
Audible 440 +480 | -145 | -175 | -14.5 -30 3 Repetition of tone ON
Ring for 0.8 to 1.2 s and tone
Tone OFF for 2.7 to 3.3 s. or
tone ON for 1.8t0 2.2 s
and tone OFF for 3.6 to
4.4 s

* These power levels apply at the interface to the switched telecommunications network,
i.e., Analog or Digital CO trunk interface (ground start, loop start, and one-way direct
inward dial facilities).

*+ All other interfaces include off premise stations and tie trunks.
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Table 30 - Other Call Progress Signals
Permissible Power Level Per Freq.
Frequency (Note 1) to
Name Frequency CO Trun All Other Freq. Interruption
Interface* Interfaces** Bal’ce Pattern
Max. | Mmm. | Max. | Min.
_(Hz) dBm) | (dBm) | (dBm) | (dBm) | (dBm) |

Recall 350 + 440 -16 -17.5 -16 -26 3 Three bursts of tone ON

Dial Tone for 0.08 to 0.12s, and
tone OFF for 0.08 to
0.12 s, followed by dial

_ tone.

Special 440+ 480 | -14.5 | -17.5 | -145 -30 3 Repetition of combined

Audible tones ON for 0.8 to

Ring 1.2 5, followed by 440

Tone Hz tone ON for 0.2 s,
gng tone OFF for 2.7 to

.3 s.

Intercept | 440 + 620 | -12.5 | -15.5 | -12.5 -33 n/a | Repetition of alternating

Tone the two frequencies, each
ON for 0.16 to 0.30 s,
with a total cycle duration
of 0.5 £ 0.05 s.

Call 440 wa -12.5 -33 n/a | One application, for 0.1

Waiting to 0.3 s., followed by a

Tone second application about
10 seconds later (Note 3)

]I:'ggcou t (Note 2) n/a 2 Tone ON for approximately

Warni 10 s once.

aming

Tone _

Busy 440 -125 ) -155 ] -12.5 -33 n/a | One burst of tone ON for

Verifi- 1.5 to 2.0s, (Note 4)

cation before attendant intrudes,

Tone followed by bursts of

tone ON for 0.5 to 0.8 s,
8 to 10 s apart for as long
as the interruption lasts.

Executive 440 -12.83 | -155 | -12.5 -33 n/a One burst of tone ON for
Override 2.0 to 4.0s, (Note 4)
Tone before overriding station
intrudes.

Confir- 350 + 440 -16 -17.53 | -16 26 3 Three bursts of tone ON
mation for 0.08 to0 0.12 s, 0.08
Tone _ to 0.12 s apart.

Stutter 350 + 440 -16 -17.5 -16 -26 3 Repetition of tone ON for
Dial Tone 1.25 £ 0.025 s, and tone

OFF for 0.25 + 0.025 s.

* These power levels apply at the interface to the switched telecommunications network,
i.e., CO trunk interface (ground start, loop start, and one-way direct inward dial facilities).

** All other interfaces include off-premise stations and tie trunks.
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Notes on Table 29 and Table 30:

1. All power values shall be as measured into a 600-ohm load at the line or trunk interface
of the PBX. See 5.9 for in-band signal power limits for specific interface types. The
requirements in 5.9 may be more restrictive than the permissible power limits given in

these tables.

2. Line Lockout Warning Tone is no longer recommended; however, when it is required
either Intercept Tone, Reorder Tone, or Busy Tone may be used.

3. The application of Call Waiting tone may be a single tone burst or multiple tone bursts,

e.g., to permit the called user to tell the difference between externally-originated and
internally-originated calls. The application should be twice, once when the incoming cal
arrives, and then again approximately 10 seconds later if the call-waiting line (the called
user) has not yet responded.

4, The difference in duration between Busy Verification and Executive Override Tones is
intended to be sufficient to permit ready distinction between the tones. :

5. Stutter Dial Tone is used as an indication to the user, e.g., message waiting. In message
waiting applications, Stutter Dial Tone is also known as Message Waiting Dial Tone.

6. Studies have shown that the lower level tones that are transmitted over trunks should be

six dB hotter at the trunk interface (than at the line interface) to compensate for increased
loss on the end-to-end connection. In the case of tones used at higher levels, the 6-dB
difference is not used since power at trunk interfaces must be limited to ~13 dBmO total
when averaged over any three-second interval to prevent carrier overload. Maximum
permissible powers listed are consistent with this requirement taking into account the
allowable interruption rates for the various tones. Uninterrupted tones, such as Dial
Tone and Intercept Tone, shall be continuously limited to -13 dBm.

6.3.4 Definitions of Call Progress Signals
6.3.4.1 Standard Signals
6.3.4.1.1

Dial tone is applied toward a caller as an indication that the PBX is ready to receive address
signals. Dial tone shall be removed immediately upon recognition of the first keyed address signal
or immediately upon recognition of the first rotary dial pulse, or upon permanent timeout.

6.3.4.1.2

Reorder tone is variously referred to as paths-busy tone, all-trunks-busy tone and fast-busy tone.
This signal is applied toward the caller when call blockage is encountered due to unavailability of
equipment or channels. This signal shall be held applied as long as the calier remains off-hook.
On calls originated by a local PBX caller, in some instances, a PBX may disconnect the signal
approximately 30 seconds after the caller has been connected to Reorder tone. On incoming calls
from the public network or other switching systems, the PBX shall not disconnect the signal until
it receives a disconnect indication from the caller.

6.3.4.1.3

Busy tone, sometimes referred to as slow-busy tone, is applied toward the caller as an indication
that the called station line or all lines in a called line hunting group are busy. This signal is
normally held applied as long as the caller remains off-hook. In some instances on calls originated
by a local PBX caller, a PBX may disconnect the signal approximately 30 seconds after the caller
has been connected to Busy tone. On incoming calls from the public network or other switching
sglsltcms, the PBX shall not disconnect the signal until it receives a disconnect indication from the
caller.
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6.3.4.1.4

Audible Ring tone, sometimes referred to as ringback tone, is applied toward the caller as an
indication that the called station, an attendant, or other destination js being or has been alerted.
This signal shall be held applied as long as the caller remains off-hook and shall be removed when
the called station, attendant, or other destination answers. If the called party does not answer,
Audible Ring tone shall be held applied until the caller hangs up.

6.3.4.2 Other Signals

6.3.4.2.1

Recall Dial tone is applied toward a PBX caller who is on an established connection and has
signaled, by hookswitch flash or other means, that the keying or dialing of additional digits is
desired. Recall Dial tone shall be removed immediately upon recognition of the first keyed address
signal, immediately upon recognition of the first rotary dial pulse or upon permanent timeout.

6.3.4.2.2

Special Audible Ring tone is transmitted to the calling PBX party to indicate that the called line or
location has the Call Waiting feature and is being alerted. The Special Audible Ring Signal is
intended to sound like regular Audible Ring for the untrained user, yet provide a distinctive signal
for the knowledgeable user.

6.3.4.2.3

Line Lockout Warning tone is applied to a PBX station line if the line is off-hook but fails to
complete dialing within a specified interval or if the line fails to disconnect at the conclusion of a
call. A unique tone signal is no longer required. Intercept Tone, Reorder Tone, or Busy Tone
may be applied for approximately ten seconds after the line has been placed in lockout. Intercept
Tone or Busy Tone shall never be returned over trunks as a Line Lockout Warning indication.
Trunks shall be given Reorder tone.

6.3.4.2.4

The PBX should have means to provide an indication to the PBX station user that the call has been
blocked by the PBX. Intercept tone may be used for this purpose; however, the use of intercept
tone will not effectively provide the PBX station user with information for reporting call blockage.
This signal shall be removed when the calling party disconnects (see 4.1.3.5 for DID intercept
treatment).

6.3.4.2.5

Call Waiting tone is applied to a busy PBX line to indicate to the station user that a call is waiting.
It consists of a single tone burst or multiple tone bursts, e.g., to permit the called user to tell the
difference between externally-originated and internally-oniginated calls. The application of the
burst or multiple bursts should be twice, once when the incoming call arrives, and then again
approximately 10 seconds later if the call-waiting line (the called user) has not yet responded. The
tone shall be heard only by the party being called.

6.3.4.2.6

Busy Verification tone is a burst of tone applied to a connection to indicate to all members of the
connection that an attendant is about to enter the connection. Intermittent signal burst shall
continue to be applied to the connection as long as the attendant remains connected.

6.3.4.2.7

Executive Override tone is a burst of tone applied to a connection to indicate to all members of the
connection that an overriding party will be bridged onto the connection.

x -
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6.3.4.2.8

Confirmation tone consists of bursts of tone applied toward a PBX station or an attendant to
indicate that a feature has been successfully activated or deactivated.

6.3.4.2.9

Stutter dial tone is applied toward a caller as an indication that the PBX is ready to receive address
signals and to indicate another condition, e.g., message waiting. Stutter dial tone shall be removed
immediately upon recognition of the first rotary dial pulse, or upon permanent imeout.

6.3.5 Electrical Standards for Call Progress Signals
6.3.5.1

* Dial, Reorder, Busy, and Audible Ring signals consist of standard tones that comply with the

industry standard precise tone plan. This tone plan is based on the use of four pure tones assigned
either singly or in pairs (not modulated). These tones are applied continuously and at a variety of
cadences. The frequencies, their levels, and their cadences shall be as described in Table 29.

6.3.5.2

It is desirabie that PBXs of new design provide "other" call progress signals in accordance with
Table 30. However, it is recognized that some PBXs of current design will not comply with Table
30.

6.3.5.3
Frequency tolerance shall be + 0.5% per frequency.

6.3.5.4

At the trunk interface, noise and distortion products from the generation of call progress tones shall
be at least 40 dB below the total power of the fundamental tone levels.

6.3.5.5 Longitudinal Balance
The longitudinal-to-metallic balance of tone generation shall be greater than:

Frequency Minimum Balance
200 Hz 50dB
500 Hz 47 dB
1000 Hz 44 dB
3000 Hz 42 dB
using IEEE Standard 455-1985 (Ref A32) for measuring balance.
6.3.5.6 Split Connection (Call Waiting Tone)

If a connection is split during application of a signal, an idle circuit termination (which meets the
return loss criteria above) shall be applied toward the station to which the signal is not applied.
Noise toward the station to which the signal is not applied shall be no greater than 50 dBraC
during splitting.

6.3.5.7 Measuring Techniques

Unless specified otherwise, measuring techniques shall be those outlined in IEEE Standard 743-
1984 (Ref A31).
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7 APPLICATION NOTES

7.1 ISPBX Loss Insertion Application Guidelines

Tables 12 and 13 (ISPBX Loss Plan) enable the user to select from several digital port interfaces.
For digital access lines to the PSTN, the user may select either the DAL/IST designation, when
provided in the ISPBX, or the AAL(D) designation, as appropriate. For tie trunks and for
integrated services trunks used as tie trunks, the applicable designations are IST and ISD/TT. In
order to assist the user in selecting the appropriate digital port for various applications, the
following guidelines are given.

7.1.1 Network Access Lines
(1)  On the basis of performance models representing prevalent ranges for various network
parameters and representative diversities of terminations, there is no clear advantage to
using either the DAL or AAL(D) port designation on digital access lines to a local DEO
when the DEQ:28 '
(a)  inserts no loss in digital to digital connections
(b)  inserts network loss in analog access line connections in the receive path of the
analog access line
Use either IST or AAL(D) port designations when the DEO is arranged to provide loss
treatment for digital connections between the DEO and the ISPBX.
2 Use the AAL(D) designation on digital access lines to DEOs that do not provide loss
treatment according to the criteria of (1), above. '

(3)  Use the DAL port designation, when provided, on digital access lines to digital tandem
switches or to IEC offices.

7.1.2 Tie Trunks

Due to the wide variety of network architectures and complexities, it is not possible to state
universal guidelines for selecting between IST and ISD/TT port designations for digital tie trunks.
Consideration of the following network characteristics may be useful in the application of these
port designations to a specific network.

() For networks in which echo is adequately controlled and in which

(a) hybrid tandem connections (in which digital tie trunks are concatenated with analog
tie trunks and/or with digitally interfaced analog access lines) predominate: -

ISD/TT is recommended (provides lower end-to-end connection loss)

(b)  most connections are established over single tie trunks or tandemed digital trunks:

IST is recommended (provides lower end-to-end connection loss)

28. These DEO attributes conform to the stipulations in Ref A8 for connections to "interconnecting networks". It
is envisioned that a private network is included in the concept of "interconnecting network'; i.e., that a digital
connection between a DEO and an ISPBX will be accorded loss treatment as for interconnecting networks.
See 3.4.1 and 3.4.2 for a discussion on access line loss treatment.

s
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(2) For networks with long delay connections and without echo cont_rol devices such that
connection loss is the controlling factor for echo control and in which

(a)  hybrid tandem connections (in which digital tie trunks are concatenated with analog
tie trunks and/or with digitally interfaced analog access lines) predominate:

IST is recommended (provides more end-to-end connection loss)
(b) most connections are established over single tie trunks or tandemed digital trunks:

ISDITT is recommended (provides more end-to-end connection loss)
The same designation (IST or ISD/TT) should be used on both ends of a tie trunk.

7.2 Proprietary Terminals

Proprietary station sets employing analog transmission techniques should provide electro-acoustic
performance equivalent to that of stations connected to ONS ports, when operated and measured in
conjunction with the host ISPBX. See Fig 64 (a).

Proprietary station sets employing digital transmission techniques should provide electro-acoustic
performance equivalent to that of stations connected either to ONS ports or to ICS ports, when
operated and measured in conjunction with the host ISPBX. See Fig 64 (b).

In Fig 64, X and Y represent, respectively, TOLR and ROLR values (as defined by the Acoustic
Reference Level Plan, 5.3.2) at interface T. M and N represent Tables 12 or 13 electrical losses in
the ISPBX which, with the ONS or ICS parameters, result in the values X and Y. Q and R
represent manufacturer-defined electrical losses which, with the proprietary set parameters P and
S, result in the values X and Y.

7.3 REN Scaling

The following examples illustrate the use of scaling to convert criteria based on REN = 5.0 used in
the text of this standard into criteria corresponding to actual REN values other than 5.0.

7.3.1 If an impedance of 2100 K< is specified, the corresponding impedance specification for a
PBX having REN = 4.0 will be 5/4 x100 (= 125 KQ).

7.3.2 If a current of 20.6 mA is specified, the current specification for a PBX having REN = 2.0
will be 2/5 x 0.6 (= 0.24 mA).
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ISPBX
INTERFACE T
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a. Equivalency of Analog Proprietary Sets to ONS Sets

ISPBX
INTERFACE T
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ROLR:+51 N A6+ M=X
ICS SET X +51+N=Y
Y v
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b. Equivalency of Digital Proprietary Sets to ICS Sets

Figlire 64 - Proprietary Terminals

A 2y A

W A



K

Al

& B

Ad

A6

A7
A8

Al0

All

Al2
Al3

Al4d
AlS
Al6
Al7

Al8
Al9

A20

A22

A23

EIA/TIA-464B
Page 171

ANNEX A. REFERENCES
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and is not part of this standard.
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ANNEX B. VERIFICATION AND ANALYSIS

This annex is informative only
and is not part of this standard.

B1 Introduction

Subject to practical limitations, compliance with a requirement would be met by physical testing
or engineering analysis. However, it is recognized that it would not always be possible or

practical to physically test all connections in large PBX's. For this reason, statistical verification
techniques are included as an altemative to 100% exhaustive testing.

NOTE: With the permission of the Canadian Standards Association, the material in this annex 1
reproduced from CSA Standard CAN/CSA-T512-M91, Functional and Compatibility
: Requirements for Private Branch
Exchange (PBX) Switching Equipment for Voiceband Applications,
Appendix E (Verification and Analysis), which is copyrighted by CSA.

B2 Statistical Verification

B2.1 General

These guidelines are included in order to provide a statistical methodology for verifying that the
requirements of this Standard have been met to an acceptable level of confidence. This testing
approach is available as an alternative to exhaustive testing for demonstrating compliance for
requirements that would be difficult or impossible to test in an exhaustive manner.

B2.2 Sampling

The minimum sample taken shall include all applicable types or classes of trunk or station
interfaces associated with the PBX.

B2.3 Confidence Level

A confidence level (C) of 90% (=0.90) shall be used for all calculations.

B2.4 Testing Procedure
Step 1. Identify from the requirements whether the test set is

(a) one-sided with a lower limit (L; ) given;

(b) one-sided with an upper limit (Ly;) given; or

(c) two-sided (with both a lower limit and an upper limit given).
Step 2. Identify what the probability level (P) is from the requirement.

Step 3. Tlgl;c2mcasuremems for a small (n) number of connections chosen in compliance with
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Step 4. Calculate the following:

Y x, sum of the sample values

> x2, sum of the squares of the sample values

an. the sample mean

X =
2
o
s = u—r—lT_Tl— the sample standard deviation

Determine K from Table B1 (using either the one-sided or two-sided table according to the
determination of clause 2.4, Step 1) and the probability limit (P), the confidence level (C)
and the sample number (n).

Note: K represents the value of the deviation of the specified probability limit (P} from the
sample population mean (X) in terms of the sample standard deviation (s);
assuming that the sample is random and that the underlined distribution of the
parameter in question is normal.

Step 5. Determine whether the test has established compliance:

(a) L <X-sK;or

(b) Ly>X+sK;or

(c) (Ly <X +sK)AND (Ly > X + sK);
Where the test criterion are not met it does not necessarily mean that the specification has not been
met; rather, that this fact has not been determined to the required level of confidence. This shall be
resolved with additional samples.
B2.5 Example of One-Sided Test
Consider a requirement for crosstalk to be "at least 70 dB for 95% of all possible connections'.
Step 1. This is a one-sided test with a lower limit (L ) of 70 dB given.
Step 2. A probability of 95% is given.
Step 3. Measurements for a small (n = 6) number of connections are as follows:

Number X x2
1 81.5 6642.25
2 78.9 6225.21
3 82.1 6740.41
4 80.4 6464.16
] 79.3 6288.49
6 82.6 6822.76
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Step 4. Calculate:
Y x=484.80

¥ x? = 39,183.28

5 o X _484.80

——E""—'=80.80
n
2 2
2x2_£;’_fl_ 39133,23_@:_8_0_)_
s = n__ _ 6 =1.51
n-1 5

K = 3.093 from Table B1 (one sided; P = 0.95; C = 0.90; n = 6)

Step 5. Determine whether the test has established compliance.
Lp <X-sK
70 < (80.80 - 1.51 (3.093))
70 < 76.13 = true

Thus this test has established compliance with the requirements for crosstalk loss.

B2.6 Example of Two-Sided Test

Consider a requirement for analog station-to-station frequency response at 3000 Hz to be "between
-0. 1 dB and + 1.0 dB for 95% of all possible connections".

Step 1. This is a two-sided test with a lower limit (L} ) of -0. 1 dB and an upper limit (L(J) of
+1.0 dB given.

Step 2. A probability of 95% is given.
Step 3. Measurements for a small (n = 7) number of connections are as follows:

Number X x2
1 0.341 0.1163
2 0.416 0.1731
3 0.322 0.1037
4 0.251 0.0630
S 0.304 0.0924
6 0.297 0.0882
7 0.357 0.1274
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Step 4. Calculate:
E x=2.288
Y x% =0.764
X = %: 2'§88 =0.327
2 2
¥ x% - L&—)— 0.764 — (2.288)"
s = n_ . Z _ -0.052
n-1 6

K = 3.452 from Table B1 (two sided; P = 0.95; C =0.90; n = 7)

Step 5. Determine whether the test has established compliance: - -
(L <X-sK) AND (Ly > X +sK)
(-0.1 < 0.327 - 0.052 (3.452)) AND (1.0 > 0.327 + 0.052 (3.352))
(-0.1 < 0.147) AND (1.0 > 0.507)

true AND true = true;
Thus this test has established compliance with the requirement for analog station-to-station
frequency response at 3000 Hz.

e

% S MY
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Table Bl - Tolerance Factors (K Factors) for Normal Distributions
at 90% Confidence Level (C = 0.90)

Number of Probability (P)
meas. One-sided Two-sided
{n) 0.90 0.95 0.99 0.90 0.95 0.99
02 10.253 13.090 18.500 15.978 18.800 24.167
03 4,258 5.311 7.340 5.847 6.919 8.974
04 3.188 3.957 5.438 4.166 4,943 6.440
05 2.744 3.401 4.668 3.494 4.152 5.423
06 2.494 3.093 4.243 3.131 3.723 4.870
07 2.333 2.893 3.972 2.902 3.452 4,521
08 2.219 2.754 3.783 2.743 3.264 4.278
09 2.133 2.650 3.641 2.626 3.125 4.098
.10 2.066 2.568 3.532 2.535 3.018 3.959
11 2.012 2.503 3.444 2.463 2.933 3.849
12 1.966 2.448 3.371 2.404 2.863 3.758
13 1.928 2.403 3.310 2.355 2.805 3.682
14 1.895 2.363 3.257 2.314 2.756 3.618
15 1.866 2.329 3.212 2.278 2.713 3.562
16 1.842 2.299 3.172 2.246 2.676 3.514
17 1.819 2.272 3.137 2.219 2.643 3.471
I8 1.800 2.249 3.106 2.194 2.614 3.433
19 1.781 2.228 3.078 2.172 2.588 3.399
20 1.765 2.208 3.052 2.152 2.564 3.368
21 1.750 2.190 3.028 2.135 2.543 3.340
22 1.736 2.174 3.007 2.118 2.524 3.315
23 1.724 2.159 2.987 2.103 2.506 3.292
24 1.712 2.145 2.969 2.089 2.489 3.270
25 1.702 2.132 2.952 2.077 2.474 3.251
30 1.657 2.080 2.884 2.025 2.143 3.170
35 1.623 2.041 2.833 1.988 2.368 3.112
40 1.598 2.010 2.793 1.959 2.334 3.066
45 1.577 1.986 2.762 1.935 2.306 3.039
50 1.560 1.965 2.735 1.916 2.284 3.001
60 1.532 1.933 2.694 1.887 2.248 2.955
70 1.511 1.909 2.663 1.865 2.222 2.920
80 1.495 1.890 2.638 1.848 2.202 2.894
90 1.481 1.874 2.618 1.834 2.185 2.872
100 1.470 1.861 2.601 1.822 2.172 2.854
120 1.452 1.841 2.574 1.804 2.150 2.826
300 1.386 1.765 2.477 1.740 2.073 2.725
500 1.362 1.736 2.442 1.717 2.046 2.689
Infinity 1.282 1.645 2.326 1.645 1.960 2.576
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B3 References
Values for one-sided tolerance limit factors are taken from the following:

Donald B. Owen, Handbook of Statistical Tables, (Copyright 1962), by Addison-Wesley
Publishing Co., Inc., Reading, Massachusetts (Ref A33). Table on page 126. Reprinted
with permission of the publisher. Assigned to the General Manager of the United States

Atomic Energy Commission, 1962.

Values for two-sided tolerance limit factors are reprinted with the permission of the publisher from
the following:

Chapter II by Albert H. Bowker (Stanford University) of Selected Techniques of
Statistical Analysis for Scientific and Industrial Research and Production and Management
Engineering by the Statistical Research Group, Columbia University, Applied Mathematics
Panel, Office of Scientific Research and Development (Ref A34); Edited by Churchill
Eisenhart (National Bureau of Standards), Millard W. Hastay (National Bureau of
Economic Research), and W. Allen Wallis (University of Chicago); First Edition,
McGraw Hill Book Company Inc., New York, (Copyright 1947), pp. 102-107.
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ANNEX C. ACOUSTIC REFERENCE LEVEL PLAN -- DESCRIPTION AND
RATIONALE
~ This annex is informative only
and is not part of this standard.

Cl Introduction

Current loss and level planning for private network voice terminals that interface digital facilities
for connections to the public network and to other terminals in a private network is based on the
concept of providing a compromise optimum value of electrical end-to-end loss in such
connections. The fundamental example of this concept is embodied in the TIA-464-A loss plan for
ISPBXs.

The ISPBX loss plan is structured on the insertion of port-to-port electrical loss (or gain). As in
the fixed loss plan for public networks, these losses are discrete values, representing a compromise
for a range of connection lengths. :

The loss/gain quantities prescribed in the loss plan were derived from Grade-of-Service (GOS)
studies that defined the optimum compromise connection loss for each type of connection
iliustrated in Fig 1. These studies assumed that the connections terminate to standard telephone
sets with the electro-acoustic characteristics typical of sets conforming to Ref A2. Although these
characteristics for a set on a short PBX loop with reduced current feed do not precisely emulate
those on an average local exchange loop, the inclusion of the equivalent local exchange loop loss (3
dB) resulted in generally satisfactory transmission performance on nearly all intra-PBX and private
network connections and on most connections to public network switches.

The extension of digital technology to terminals, together with the increased diversity of terminal
characteristics and the gradual trend towards all-digital connections within the ISDN environment,
suggests that an alternative loss/level planning approach, based on specified acoustic levels at
defined interface classes, would better meet the needs of this environment. This approach is based
on a systems view, wherein station apparatus and the PBX are considered as a whole, with the
loss plan described in terms of an acoustic (user) to electrical (network) standard. The concept of
defining a loss/level plan in such terms is called the Acoustic Reference Level Plan (ARLP).

The ARLP, when applied to private network voice terminals, provides advantages with respect to
terminal design as well as to network planning. Among these are:

» Any connection of a given class and type will have a known terminal-to-terminal acoustic loss
or range of loss.

* The installation on the terminal side of the interface at which the acoustic levels are specified
may be considered as a single system for design purposes, thus enabling the supplier to
optimize the selection of acoustic and electrical parameters for any given set and switch that
combine to achieve the specified acoustic fevels at the interface.

* Standardization of systems and demonstration of compliance will be simplified.

* Networking wili be made easier with respect to assessing transmission performance; for
example, the impact of alternate routing strategies on end-to-end acoustic loss can be identified.

C2  Acoustic Reference Level Plan Description

The ARLP applies to voice terminal interfaces for connections between a facility and a terminating
device (e.g., a station set). The basic ARLP requirements do not apply to tandem connections
between trunks or access lines. For such connections, the electrical loss insertion algorithms of
the ISPBX loss plan continue to be applicable. However, for transmission analysis purposes, the
acoustic levels from a defined ARLP interface can be extrapolated to any point along a connection.
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In the PBX environment, the ARLP defines levels at the PBX interface to tie trunks and public
network access lines when such facilities are connected through the PBX to station apparatus
(ONS or ICS). Trunks and access lines may be analog or digital. Public network access lines
generally connect to the local serving office of the LEC (traditional PBX-CO trunks) but may also
connect to JECs. Station apparatus may consist of standard telephone instruments (sets
conforming to Ref A2), ISDN-compatible digital terminals, or proprietary terminals, analog or
digital. The interface for analog terminals may utilize technologies for optimizing power
consumption, e.g., constant current feed arrangements, thereby altering the traditional electro-
acoustic characteristics; the use of local powering could also alter these characteristics.

Since the ARLP is defined at the facility interface, the electrical loss within the PBX for
connections to station interfaces is not explicitly specified by the plan. In actual implementation, it
is expected that the ARLP provisions will be met via a combination of station apparatus electro-
acoustic transducer efficiencies and inserted electrical loss in the PBX. In many instances, the
electrical loss will be unchanged from that prescribed by the ISPBX loss plan, particularly in
conjunction with standard telephone sets. Furthermore, the ARLP also forms the basis on which
the electrical insertion loss values of the ISPBX loss plan in this standard are formulated. In a
more general sense, however, the ARLP gives the system supplier the flexibility to tailor electrical
loss insertion to accommodate unique station characteristics that differ from those of standard
telephone sets, and yet be in compliance with loss plan standards.

The electrical loss insertion in the ISPBX loss plan generally assures that adequate echo return
losses exist at connection ends. Dissociating the electrical loss from the ARLP requirements
necessitates that an explicit specification be included to ensure echo performance. The ARLP,
therefore, includes requirements on minimum ERL as seen at the interface.

C3 Acoustic Reference Level Plan Rationale

The numerical values in Table 15 are derived from an assessment of current acoustic performance
of connections with the application of the ISPBX loss plan together with the assumed
characteristics of a standard PSTN loop appearance at a tocal serving office and on the subjective
effects of end-t0-end acoustic loss. The derivations for the ARLP values associated with AAL(A),

A/TT, ISD/TT, AAL(D), and DAL/IST are described below.
C3.1 Analog Access Line - Analog Interface, AAL(A)

In ANSI T1.508 (Ref A8), analog access lines are assumed to be terminated by equipment having
nominal loudness characteristics (as seen by the public network switch) of:

TOLR: -46 dB
ROLR: +48 dB

(These values are based on a 2.74-km (9-kft) 26-gauge cable loop and a 48-volt power supply. A
typical PSTN subscriber line terminated with a telephone set conforming to Ref A2 would exhibit

these levels at the network interface.)

The ARL (acoustic reference level) at the AAL(A) is defined so as to make a PBX station appear, at
the network interface, acoustically equivalent to a PSTN subscriber line. An average access line
facility loss of 3 dB is assumed, based on the historic ICL objectives for special service circuits of
0.0 to 4.0 dB if without gain, 3.5 dB with gain (Bellcore, Telecommunications Transmission
Engineering, Vol. 3. Ch. 12; Ref A35). This leads to:

TOLR: (-46) -3 = -49 dB
ROLR: (+48) -3 = +45 dB
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It might be observed that this results in an acoustic end-to-end loss (OOLR)? of 2 dB (considered
near optimum for short connections) on calls from a PBX station to a typical PSTN subscriber

(i.e., analog access line}, calculated by:
OOLR = -49 + 3 + 48 =2 dB (PBX set to PSTN station), or

-46 + 3 + 45 = 2 dB (PSTN station to PBX set)

Likewise, a call from a PBX to a distant public network location will have an OOLR of 8-10 dB,
within the range generally considered as providing good-or-better performance for such
connections. For example, on an all-digital PSTN connection:

OOLR= -49+3+ 6+ 48 =8 dB (PBX set to PSTN station), or
-46 + 6+ 3+ 45 =8 dB (PSTN station to PBX set)

C3.2 Analog Access Line - Digital Interface, AAL(D)

The AAL(D) ARLP requirements follow from the objective of having a PBX station appear,
acoustically, like a PSTN subscriber line at the network interface; with a digital (zero-loss) facility,
the nominal PBX interface levels are the same as the nominal network interface levels.

C3.3 Analog Tie Trunk Interface, A/TT

Applying the ISPBX loss plan to an analog tie trunk connection (with VNL loss design) results in
an end-to-end electrical loss of VNL+6 dB (ONS-A/TT loss insertion by the PBX is 3 dB, each
direction). Depending on the station set current feed arrangements, set transducer efficiency, and
loop length, the corresponding acoustic end-to-end loss (OOLR) over analog tie trunks will be in
the range of from VNL to VNL+4 dB.30 Assuming the average OOLR to be VNL+2 dB, the
nominal ARLP requirements for A/TT in Table 15 follow. For a single link analog tie trunk
connection:

OOLR = -46 + VNL + 48 = VNL+2

C3.4 Digital Tie Trunk Interface, ISD/TT

By analogous reasoning, digital tie trunk connections based on the ISPBX loss plan have electrical
loss of 12 dB (3 + 9) and OOLRs in the range of 6-10 dB. The Table 15 nominal ARLP
requirements for ISD/TT provide OOLR of 8 dB over a digital tie trunk connection. It may be
observed that this is corresponds directly with the nominal QOLR on all-digital PSTN connections
between two typical analog access lines (OQOLR = -46 + 6 +48 = 8 dB).

C3.5 Integrated Services. Trunk Interface, IST

To be compatible with ISDN and ISDN-compatible services, the IST interface has the same
acoustic values as those proposed for ISDN terminais; i.c., TOLR = -46 dB, ROLR = +51 dB.

29. In the strictest sense, acoustic end-to-end loss and OOLR are not precisely equivalent since the TOLR and
ROLR components of the latter include frequency-weighting in their computation. For the purposes of this
document, the distinction is not significant.

30. The acoustic loss (QOLR) is TOLR + electrical loss + ROLR. For sets conforming to Ref A2 and served by
PBXs, the sum of TOLR and ROLR generally lies between -2 and -6 dB. For example, the initial muPBX
loss plan formulation appears to have been based on assumed TOLR and ROLR values of -47 and +43 dB,
respectively,
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C3.6 Echo Return Loss

The values for ERL in the Acoustic Reference Level Plan — defined at the facility interface and
denoted by ERL(A) — are based on the notionr of an Acoustic Echo Path Loss (AEPL). On a
terminal-to-terminal basis, AEPL is defined by:

AEPL =AA + ERL + YL
where: AA = acoustic difference at talker terminal
= TOLR + ROLR (at terminal)

ERL = echo return loss (at predominant echo point)
2L = sum of electrical loss (including loss in end-switches) in the two directions of
transmission to the predominant echo point

Under the ARLP concepts, a computation from interface to interface, using the talker-end reference
acoustic levels and the reflecting-end ERL(A) should yield the same AEPL as the above
computation. To illustrate this, consider the IST interface:
Set-to-set:
AEPL=(-4) +12+2(9) =26dB
derived by: AA = -4 dB (TOLR =-49, ROLR = +45 dB)
ERL at ONS port: 12 dB (mean)
L, per the ISPBX loss plan (Table 12), is 9 dB, ONS-IST-ONS

Interface-to-interface:
AEPL = 5+ ERL(A) + 2(0) =26 dB
derivedby: AA =5 dB (TOLR =-46, ROLR = +51 dB)
L, IST interface to IST interface, is 0 dB

Thus:
ERL(A) = 26 - 5 = 21 dB for the IST interface.
Other ERL(A) values in Table 15 are similarly derived.

The loss insertion between ONS and a facility port specified in the ISPBX loss plan and, for IST,
in the ISPBX loss plan, together with the mean ONS port ERL of 12 dB, will result in the Table
15 ERL values. For other PBX/terminal designs with loss insertion and terminal characteristics
differing from those presumed for ONS in these loss plans, the ERL(A) values of Table 15 are to
be considered an adjunct to the ARLP requirements.

C4  Application Of The ARLP And ISPBX Loss Plan In Network Connections

As was noted above, the ARLP concept is a useful tool in network performance assessment. This
is illustrated in Figs C1 and C2. " Fig C| shows the derivation of interface levels at an IST/DAL
port and the resulting connection loudness loss (OOLR). Fig C2 shows the derivation of interface
levels at an ICS port.

C4.1 IST Interfaces

In Fig C1 (three pages), the ISPBX on the left connects one of the defined ISPBX ports 1o the
IST/DAL port leading to the "near interface" acoustic levels through the application of the ISPBX
loss plan for that port-to-IST/DAL port path.  To illustrate the derivation of end-to-end loudness
loss, an IST connection is made between each near-end ISPBX to a far-end ISPBX ONS port.

The TOLR and ROLR of the connecting ISPBX port depend on the connection origin. In the case
of tie trunks the levels are the nominal ARLP levels of the originating PBX (modified by facility
loss, if any). For analog access lines at the ISPBX, the levels reflect the nominal levels of analog
access lines at a connecting DEO (again, modified by facility loss for analog facilities).

-
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The asymmetry in OOLR for some connections ensues from the fact that the IST/DAL port
accommodates a variety of connection scenarios; both to the PSTN and to other private network
nodes. In general, PSTN connections have a far-end loss asymmetry of 6 dB (from the network
loss insertion in the receive side at a digital connection termination), whereas in ISDN-compatible
private networks, the far-end loss asymmetry is 3 dB. In general, the added loss on one side
provides additional echo protection.

The notation used in this figure as well as in Fig C2 is as follows:
o Interface levels are in italics

s Loss values, including end-to-end loudness, are non-italic.

o Thin arrows denote direction of transmission

o Heavy arrows denote interface level values, presented to the network (i.e., the vertical double
line); these do not represent direction of transmission,

Note that the OOLR values are simply the addition of corresponding (facing) interface levels
presented to the network.

C4.2  ICS Interfaces

Fig C2 shows the nominal acoustic levels for each ISPBX trunk port when connected to an ICS
port. The ISPBX loss pian design is intended to provide the ARLP values for each of these
interfaces, For connections to line ports, the ISPBX loss plan provides line-to-line QOLR or 5 dB
to OI\)IS and 2 dB to OPS (to minimize contrast between ICS and ONS connections for OPS
users).
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= EAR-END IST INTERFACE LEVELS
(FROM CONNECTING PORT) (FROM ONS PORT)
NEARIF
LEYEL (A)
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PORT ISPBX ISPBX
ONS DNS
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"+V" = plus VNL. Distant port assumed to be ONS

Figure C1 - IST Acoustic Interface Levels

gy & oo

b

—_ 5

!

|

t

!

— 5+V

€« 5+V



Page 185
NEAR END IST INTERFACE LEVELS FAR END IST INTERFACE LEVELS
(FROM CONNECTING PORT} (FROM ONS PORT)
NEAR IF CONNECTION
LEVEL (A) QOLR (dB)
IST/DAL A+B
PORT ISPBX ISPBX \
IST/DAL ONS
tolr 46 0 el _16 6 +45 Wrolr —_2 5
e D P -
roir |51 0 PP 51 3 49 por «— 5§
€
ISD/TT PORT
ISPBX ~JOPBX
ASDAL ONS
tolr | 46 O P 4 6 5 foirr —>» 5
e ——— p—
rolr |_+54 | 0 P 454 3 49 Joir €— 8
€
Distant port assumed to be ONS
S/DTT PORT
ISPBX _ISPBX_
S/DTT ONS
tolr | -46 o P 4 6 +45 fotr —>» 5
———— —— — |
roir | _+48 6 =P 54 3 49 koir <— 8
<
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S/ATT PORT
ISPBX ISPBX
S/ATT ONS
totr 464V 0 =P 46+v 6 +45 lrolr —> 5+V
_—
rolr p48+V 6 PP s5av 3 49 loir € B+V
<

"+V" = plus VNL. Distant port assumed to be ONS

Figure C1 (continued)
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S FAR-END IST INTERFACE LEVELS
(FROM CONNECTING PORT)
NEARI/F. F
LEVEL (A) LEVEL (B)
AALA)
EORT ISPBX
AAL(A
tolr | 43 3 =P +51
roir |_+51 3 PP 454 46
<
Assume local call over 3 dB access line from another analog access line at the DEO
AALDY
PORT ISPBX ISPBX
AALD —> ONS
tolr | 46 0 F’ 46 +51 =1 6 45 or —> 5
rolr |_+48 3 PP s 46 @ 3 49 koir «— 5
<€
Assume local call from another analog access line at the DEO
ATO
PORT ISPBX 1SPBX
> ONS
-0 =P t6+v +51 @1 6 +5 fpoir —> 5+V
0 =P 544V 46 O 3 -49 Rolr € 8+V
< i
"+V" = plus VNL. This connection shown for historical purposes; A/TO
expected to be phased out
Figure C1 (concluded)
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Figure C2 - ICS Acoustic Interface Levels
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ANNEX D. LOSS DEFINITIONS

This annex is informative only
and is not part of this standard.

Echo return loss (ERL) is a weighted average of the return loss values over the frequency range
400 to 3400 Hz. Frequency multiples of 8 kHz must be avoided; the table below shows one
convention for avoiding multiples. ERL is calculated as follows:

N ~RL(f,)

Y wrno

ERL = -10log,,{ =— dB
Y W(f)

=1

where
RL( f.)= Return loss or transhybrid loss, in dB, at frequency f,,

W(f,)= Weighting factor at frequency f; (see the following table).

Frequency ERL Weights
fi (Hz) W)
402 0.0631
602 0.6761
803 1.0000
1004 1.0000
1205 1.0000
1405 1.0000
1606 0.9550
1807 0.7586
2008 0.4467
2208 0.1995
2409 0.0813
2610 0.0324
2811 0.0129
3011 0.0051
3212 0.0021
3413 0.0009

S 2B
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Return loss (RL) at an impedance discontinuity in a transmissio_n path is the ratio (in dB) of the
power level of an incident signal to the power level of the resulting reflected signal. The general
expression for return loss is:

ZDO+Z(2)
RL =20log———={ dB
°g‘ Z()-2(2)
where Z(1) and Z(2) are the impedances at each side of the discontinuity.

Single-frequency return loss (SFRL) is the lowest value of nonweighted return loss occurring in
the frequency range 200 to 3200 Hz.

Single-frequency transhybrid loss (SFTHL) is the lowest value of loss, from the input pair to the
output pair of the same 4-wire interface, occurring in the frequency range 200 to 3200 Hz.

TraJ:tghybrid loss (THL) is the loss from the input pair to the output pair of the same 4-wire
interface.
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ANNEX E. DIAL PULSE SIGNALING

This annex is normative
and is part of this standard.

E1l Foreword

This annex provides dial pulse signaling requirements for sending dial pulses to the central office,
receiving dial pulses from stations, and for receiving and sending of dial pulses via E&M tie
trunks. While it is not necessary for a PBX to provide these signaling methods in order to comply
with this standard, it is required that the PBX comply with the requirements of this annex when
uscdd indan application covered by this annex. This annex is normative and is a part of this
standard.

Definitions specific to this annex are:
(1)  break interval: That portion of the dial pulse in which the pulsing circuit is in an on-
hook state. '
(2)  dial pulse: A change in the direct current of a signaling system to provide address
information.

(3)  dial-pulse period: One complete cycle of a dial pulse, consisting of fall time, break
interval, rise time, and make interval.

(4) dial-pulse signaling: A method of transmitting a telephone address over a direct current
path. The current is changed at the transmitting end, in a defined pattern. The number
of changes indicates the digit being transmitted.

{5)  make interval: That portion of the dial pulse in which the pulsing circuit is in an ofi-
hook state.

E2  Outgoing Dial Pulse Signaling To The Network

E2.1 Network Characteristics

The network at the network interface (NI) will accept dial pulses at the rate of 8 to 11 pulses per
second that have from 58 to 64 percent break, with the equivalent of up to five C4A type ringers
bridged across the line.

The network will present an inductance of not more than 30 h during the address signaling state.

E2.2 PBX Characteristics

During the address signaling state, dial pulses from the PBX shall comply with the waveform
criteria in E.2.3 and E.2.4 and satisfy all of the additional requirements in E.2.5.

The waveform of the loop current at the NI is required to lie within a prescribed template when the

PBX is pulsing into a test circuit. Two test circuits are specified: noninductive and inductive,
together with their corresponding templates. The dial pulses from the PBX shall pass both tests.

E2.3 Waveform Criteria with Noninductive Termination

For all values of R1 between 0 and 1500 Q, the current into the test circuit shown in Fig El shal
comply with each of the folowing: :
¢))] Within the interval from t=T; to t=(T; + 125) ms or to the start of the next break
interval, if any, the current into the test circuit shall be within the template of Fig E2,
where t=T); is the time when the current becomes less than 14 mA. T1 is the time at
which the dial pulse break interval begins. )

Lo
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(2) Within the interval from t=(T; + 53) ms to t=T, ms, where t=T; is the time when the
current becomes larger than 14 mA, the current:

(a) Shall be nondecreasing.
(b) Shall increase to 14 mA before t=(T + 80) ms.

3) Within the interval from (T; + 91) ms to (T} + 125) ms, the. current in the test circ.uit
shall decrease to 14 mA (except for waveforms associated with the last pulse in a digit
pulse train). Tj is the time when the test circuit current falls below 14 mA.

4 In the time interval from (T, + 1) ms to (T + 5) ms: :
(a)  The current in the test circuit shall not be less than 18 nor greater than 125 mA.
(b) The ratio of maximum to minimum current values shall not exceed 1.3.
- (5 In the time interval from (T, + 5) ms to (T3 - 1) ms:
(a) The current in the test circuit shall not be less than 22.4 nor greater than 125 mA.

(b) The ratio of maximum to minimum current values shall not exceed 1.2.
For any dial pulse period, the ratio (T; - T;)/(T3 - Ty) shall be greater than, or equal to, 0.58 apd
less than, or equal to, 0.64. T, is the time at which the dial pulse break interval ends and the dial

pulse make interval begins. T; is the time when the dial pulse make interval ends and the break
interval of a subsequent dial pulse begins.

E2.4 Waveform Criteria with Inductive Termination

For all values of R1 between 0 and 1500 Q, the current in the test circuit shown in Fig E3 shall be
within the template of Fig E4 from t=(Tg; + 2) ms to t=(Tp; + 125) ms or to the start of the
next break interval, if any, where t=Ty is the time when the current falls below 20 mA. To reduce
the possibility of error in detecting dial pulses in the network, the current in the test circuit should
be constrained inside the nonshaded area of Fig E4. The inductor specifications are given in Fig
ES.

E2.5 Additional Requirements

In addition to the criteria in E2.3 and E2.4, the PBX shall comply with each of the following:
(1)  Dial pulses shall not start before 70 ms after reception of dial tone.

(2)  Interdigital intervals shall be at least 700 ms long. The value of 700 ms is based on
step-by-step technology. Newer switching systems require only 350 ms.

(3) Spurious breaks in the current shall not exceed 1 ms in duration during any of the
following intervals:

(a) The off-hook interval after dial tone begins before dial pulsing.

(b)  An interdigital interval.

© The 700 ms interval immediately following the last pulse of a digit pulse train.
(4)  DTMF pulses that might be generated along with dial pulses shall either:

(a) Have less power than -55 dBm in at least one tone.

(b) Be less than 23 ms in duration and separated by at least 45 ms.
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PBX

E: 50V+1%
RI:  0-1500Q
R2:  390Q+ 1%
R3: 10Q2+1%

@: Oscilloscope

Figure E1 - Dial Pulse Noninductive Test Circuit
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Inductor*

PBX

¢ ——_z

E 50V+1%
RL: ' 0-15009

Ry 10Q%1%
@: Oscilloscope
* Inductor defined in Fig ES
Figure E3 - Dial Pulse Inductive Test Circuit
-&. ':: }: e
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F===T====="7

Inductor

| — 1
—AMWA— ]
i |
| 390Q#5% I
510Q L..___...____.__’
P* | oV ——

: fvw! ’l.

)

./
P Mercury-wetted contacts; 75 + | ms open, 50 + 1 ms closed, continuous pulsing
R1:  Adjust to 2100 Q, 1270 Q, or 100 Q as specified below

@: Oscilloscope

Tolerances are + 1% except as noted.
During each loop closure, the current shall rise to within 5% of the values listed below:

Time From Instantaneous Loop Current in mA
Start of
Closure (ms) | R1=2100 W | R1=1270 W | R1=100 W
2 7.0 7.9 8.5
5 10.6 12.1 14.0
10 14.0 17.2 24.5
15 16.1 20.9 35.0
20 17.3 23.5 45.0
25 18.2 25.5 56.0
30 18.8 27.0 67.0
35 ' 19.1 28.0 76.5
40 19.3 28.7 86.0
45 19.5 29.1 92.0
50 19.6 29.3 96.0

Figure ES - Inductor Specifications for Inductive DP Test
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E3 Incoming Dial Pulse Signaling From Terminal Equipment

E3.1 General

The following criteria insure that PBX dial pulse receivers are compatible with dial pulses
transmitted by terminal equipment (e.g., telephone sets) over expected loop lengths with vartous
leakage and reactive conditions. Throughout these criteria, reference is made to the PBX
manufacturer's specification of the maximum station conductor loop resistance (R) with which t_he
PBX is intended to operate, and the number of remote terminal ringer equivalences (N) with which
the PBX is specified to be compatible. These requirements are intended to assure acceptable
performance provided the manufacturer's specified limitations are observed. R and N may be
different for on-premises and off-premises applications. It is desirable that the manufacturer's
specification of N be equal to 5, since this will insure that any registered remote terminal with
which the PBX is compatible can be connected to the station interface. It is also desirable that the
manufacturer's specification of station conductor loop resistance be at least 300 2 for on-premises
applications and at least 1300 Q for off-premises applications.

E3.2 Loop Characteristics

Receivers shall properly count dial pulses generated by a pulsing contact in loops with the
following characteristics:

(1) A loop with no external dc resistance; the pulsing contact shunted by an RC network of
0.5 pF capacitance in series with 100 to 600 €2; the pulsing contact operated at speeds
between 8 and 12 pulses per second with the percent break between 42 and 84.

2) A loop with (R+300)-C2 series external dc resistance and no shunt resistance,
capacitance or inductance. The pulsing contact is operated at speeds between 8 and 12
pulses per second with the percent break at 74.

3) A loop with no series external dc resistance and with leak (shunt) resistance varying
between 15,000 Q2 and infinity. The pulsing contact is bridged with the parallel
combination of up to N high impedance ringers3!, each in series with a 0,45-pF
capacitor. The pulsing contact is operated at speeds between eight and twelve pulses
per second and the percent break varied between 58 and 64. Speed, percent break,
leakage, and number of bridged ringers are varied throughout the entire range.

E3.3 Dial Pulse Detection

£3.3.1 During the address signaling state (after sending dial tone but before the first dial pulse,
during make intervals, during an interdigital interval, and after dial pulsing until such time as the
dial pulse receiver is released), spurious breaks lasting 1 ms or less shall be ignored by the
receiver. .

E3.3.2 During the break interval, spurious makes of 1 ms or less shali be ignored by the receiver.

E3.3.3 The receiver shall properly count dial pulses with make-to-break transition times (contact
arcing) of 0.2 ms or less.

E3.3.4 Rapid, repeated switching between make and break intervals lasting 3 ms or less after the
initial break-to-make transition of any pulse shall be ignored by the receiver.

E3.3.5 The receiver shall properly count dial pulses with an interdigital time as low as 300 ms.

31. If high impedance ringers are unavailable, each ringer may be simulated by the series combination of a 3650-
ohm, 110-henry inductor and a 0.45-pF capacitor. The inductance should be essentially linear as defined by
exponential current buildup during the application of a 36.5-V dc step voltage to the 3650-ohm, 110-henry
inductor without the series capacitor.

5
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E4 E&M Tie Trunk Dial Pulse Signaling
E4.1 Dial Pulse Sending
During dial pulse address signaling through the E&M trunk circuit, the PBX shall assure that:

(1)  Address signaling consists of a sequence of alternate break and make intervals in
response to PBX station or sender operation.

(2) Addre:s signaling is transmitted on the M lead at a repetition rate of 8 to 11 pulses per
SECO

(3)  The dial pulses are between 52 and 64 percent break.

(4) Each break interval plus the succeeding make interval (if any) and each break interval
plus ttl}e c{)mccdmg make interval (if any) is within the ranges of speed and percent break
specifie

(5)  When senderized operation is in use, the interdigital interval is between 600 ms and 3
seconds. (A maximum interval of 1 second and a minimum interval of 700 ms may be
provided for dial pulsing to compatible equipment.)

6) During break intervals of the pulse train —

(a) For Type I Signaling - the voltage between the M lead and the PBX ground does
not exceed 1 V with the M lead connected through a 1000 (+1%)-Q resistor to a
-50+1-volt dc source (referenced to ground).

(b)  For Type II Signaling - the M-SB loop contact is open, as described in 4.2.3.3.2.

(7 During make intervals of the pulse train — .

(a) For Type I Signaling

1. The M lead is connected to a battery voltage of -42.5 to -56.5 V under no load.
2. The change in voltage between the M lead and ground does not exceed 5 V
while a 0-to-85 mA dc current flows in the M lead.

(b)  For Type II Signaling - the M-SB loop contact is closed, as described in
4.2.3.3.3(2).

(8) The total duration of short makes and breaks at the initiation of a make interval shall not
exceed 3 ms.

(9 Spurious breaks other than those above (8) during any off-hook or make interval
during the address signaling state (after dial tone but before dial pulsing, during a make
interval, during an interdigital interval, and after dial pulsing through a period of time
equivalent to an interdigital interval) shall not exceed 1 ms in duration.

(10) In the case of a mechanical contact, the duration of pulsing contact arcing at the
initiation of a break interval shall not exceed 0.2 ms. Compliance with this criterion is
determined by inserting the contact with its protective network into a resistive circuit
with a potential of 50 V across the open contact.

(11)  Spurious makes in the break interval of a dial pulse shall not occur.
E4.2 Dial Pulse Receiving

During receipt of dial pulse address signals by the E&M trunk circuit, the PBX shall assure that
dial pulses with the following characteristics on the E lead are satisfactorily received:

Repetition rate: 8 to 12 pulses per second
Percent break: 42 to 84
Interdigital interval; 300 ms, minimum

The break intervals are characterized by the open-circuit conditions described in 4.2.3.2.2 for Type
1 signaling and 4.2.3.3.2 for Type Il signaling.

The make intervals are characterized by the closed-circuit conditions described in 4.2.3.2.3 for
Type [ signaling and 4.2.3.3.3 for Type Il signaling.
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ANNEX F. PRIVATE NETWORK SYNCHRONIZATION PLANNING
GUIDELINES
This annex is informative only
and is not part of this standard.
F1 Hierarchical Synchronization

The hierarchical synchronization method, consisting of four stratum levels of clocks, has been
selected for synchronizing the North American networks and is consistent with current industry
standards (Ref A14). Fig F1 is an illustration of the hierarchical synchronization method.

In this hierarchical synchronization method, frequency references are transmitted between nodes.
The design and layout of synchronization references are discussed in F3.

The highest level clock in the synchronization hierarchy is a Primary Reference Source (PRS) and
all interconnecting digital synchronization networks need to be controlled by a PRS. A PRS is
equipment that maintains a long-term frequency accuracy of 1x10-11 or better with optional
verification to Universal Coordinated Time (UTC) and also meets current industry standards. This
equipment may be a stratum 1 clock (e.g., Cesium standard) or maybe equipment directly
controlled by standard UTC-derived frequency and time services (e.g., a LORAN-C or Global
Positioning Satellite System (GPS) radio receiver). The LORAN-C and GPS signals themselves
are controlled by Cesium standards which are not a part of the PRS, since they are physically
removed from it. Since primary reference sources are stratum 1 devices or are traceable to stratum
I devices, every digital synchronization network controlled by a PRS will have stratum 1
traceability.

Stratum 2 nodes form the second level of the synchronization hierarchy. Stratum 2 clocks can
provide synchronization to other stratum 2 devices and/or stratum 3 devices (e.g., DCSs or digital
end offices) and/or stratum 4 devices (e.g., channel banks, Digital Private Branch Exchanges
(DPBXs) and remote switching modules.) Similarly, stratum 3 clocks can provide synchronization
to other stratum 3 devices and/or to stratum 4 devices.

One attractive feature of hierarchical synchronization is that existing digital transmission facilities
between digital switching nodes can be-used for synchronization. For example, the basic 1.544
Mb/s line rate (the 8000-frame-per-second frame rate) of a Tl Carrier System can be used for this
purpose without diminishing the traffic carrying capacity of that carrier system. Hence, no
separate transmission facilities need to be dedicated for synchronization. However,
synchronization interfaces between public and private networks need to be coordinated due to
certain digital transmission facility characteristics (e.g., facility trouble history, pointer
adjustments, and number of switching points).

Reliable operation is a necessary consideration for all parts of a telecommunications network. For
this reason, the synchronization network includes primary and secondary (backup) synchronization
facilities to each stramum 2 node, many stratum 3 nodes, and where applicable to stratum 4 nodes.
In addition, each stratum 2 and 3 node is equipped with an internal clock that can bridge short
disruptions of the synchronization references. This internal clock is normally locked to the
synchronization references. When the synchronization reference is removed, the clock frequency is
maintained at a rate determined by its stability, as specified in Ref 14,
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Figure F1 - Hierarchical Network Synchronization
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F2 Overview Of Private Digital Networks

Private digital networks have a wide range of size and complexity. The smaller, less complex
network may consist of a single DS1 line leased from a local Exchange Carrier or Interexchange
Carrier (LEC/IEC), with terminal equipment located at the private network location. The larger,
more complex networks may have small digital switching systems, digital cross-connect systems,
digital multiplexers at private network locations, and multiple interfaces with several LEC/IECs.
Many private networks also include digital facilities such as digital microwave and fiber systems.

No attempt is made in this annex to define how private digital networks need to be designed. The
intent is to identify interface requirements that need to be met in order to provide quality digital
service and to prevent negative impacts. Additionally, design considerations and engineering rules
are provided as a basis for formulating a private digital network synchronization interface plan.

F3  Coordination And Design Of Private Digital Network Synchronization Plans

F3.1 Private Digital Network Owner Responsibilities

The owner of the private digital network has the ultimate responsibility for the design of that
network. In order to design a private digital network synchronization plan, the owner needs to
consider the impact of all digital equipment and interconnections within the private network. The
LEC/IEC needs to provide certain information that will assist the owner with the design. The
owner will also need information from the equipment vendors, e.g., clock stratum and equipment
details, that will assist in the design.

For larger networks, the owner may choose to chair a meeting of all parties to discuss the design.
The owner is responsible for performing tests on the synchronization network prior to service.

F3.2 LEC/IEC Responsibilities

When the private digital network interfaces with LEC/IEC digital networks, the LEC/IEC(s) need

to advise the private network provider of the type of reference signal®? that is available (i.e., PRS,
stratum 2, stratum 3, or stratum 4).

F3.3 Vendor Responsibilities

The vendor(s) that provide the equipment for the private digital network need to provide the
following:

(1) stratum level of clocks. If a clock is not stratifiable, then the vendor needs to provide:
(a) pull-in range, hold-in range, minimum accuracy, and minimum stability;
(b) holdover capability information;
(c) application guidelines.-

(2) number and format of loop timed references;

(3) number and format of external timing references;

(4) clock switching arrangements;

(5) timing options.

A tabular summary of equipment characteristics is provided in Table F1. This table summarizes

equipment clock properties, functions and some comments about the applications of these
properties.

32. The type of Reference Signal is described in Ref A4,
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Table F1 - Clock Properties and Functions
Prope: Function Comments

Pull-in Range Maintain Synchronization Ensures that clocks must lock to

own or better stratum level,

Phase Buildout | Used to correct for phase differences Prevents the propagation of errors
between references when reference from input timing lines to all output
switching. Also used to filter out phase | timing lines. Required for stratum
transients on timing references. 2, 3, 3ND and 4E.

Holdover Provides a temporary improved Required for stratum 2,3 and 3ND.
accuracy over the clock's internal
oscillator when all timing references are
lost

Free Run The clock's internal oscillator will be Important only in rare case of fong
used to provide timing if all timing (>24 hour) loss of timing references
references are lost in stratum 2, 3 and 3ND. More

important in systems without
holdover such as stratum 4 and 4E.

Dedicated Timing | Used to derive timing from a dedicated | Required for stratum 2, 3 and 3ND.

Ports synchronization signal. Data carried on
this digital signal will be ignored by the
dedicated timing port.

Hardware Used only during hardware failures. Required for stratum 2 and 3

Duplication L systems.

F3.4

Engineering Private Digital Network Synchronization Inter aces

For the purpose of this section, it is assumed that the private digital network will interface with
other digital network elements in LEC/IEC synchronous networks, and in essence become an
extension of the public network.

The following synchronization guidelines need to be applied to the design of a private digital
network that interfaces with PRS-traceable LEC/IEC network elements:

(1) The private digital network needs to be hierarchical in nature as described in F1 and
conform to the hierarchy of the connecting LEC/IEC(s).

(2) All clocks need to meet the stratum requirements in this standard.
(3) The private digital network needs to be traceable to a PRS.
(4) If the private digital network chooses to receive PRS-traceable timing from a source other

than the LEC/IEC network, the private digital network will operate plesiochronously
with the LEC/IEC network.

The following synchronization guidelines need to be applied to the design of a private digital
network that interfaces with a non-PRS-traceable LEC/IEC network:

(1) If neither network has PRS traceability and the node clocks are of equal stratum levels, the
private network needs to receive timing from the LEC/IEC network or if the node
clocks are of unequal stratum levels, the lower stratum level (less accurate) clock needs
to receive timing from the higher stratum level (more accurate) clock.

&
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(2) If the LEC/IEC's clock does not have PRS traceability and the private network does, then
the LEC/IEC can receive timing from the private digital network until such time as the
LEC/IEC has traceability.

F3.5 Source of PRS-Traceable References

Private digital networks, when interconnected with PRS-traceable LEC/IEC network(s), need to be
synchronized from a reference signal traceable to a PRS. Two methods may be employed to
achieve PRS traceability. One method would be for the owner of the private network to provide a
PRS, in which case the private network would operate plesiochronously with the LEC/IEC
network(s). The second method would be for the private digital network to accept PRS-traceable
timing from the LEC/IEC network(s).

The owner of the private digital network is responsible for deciding which method to employ. The
decision needs ultimately to be based on the most cost effective and reliable method to enable the
private digital network to meet all transmission and interface requirements.

F3.6 Synchronization Interface Considerations

There are fundamentally two architectures that may be used to pass timing across the interface
between LEC/IEC and private digital networks. The first is for the private digital network to accept
a PRS-traceable reference from an LEC/IEC at one location and to then provide timing references
to all other private digital network locations over interconnecting facilities (see Fig F2). The second
is for the private digital network to accept a PRS-traceable reference at each interface with an
LEC/IEC (see Fig F3).

In method one, (Fig F2), the private network owner has control of the synchronization of his
network, i.e., Location 1 is providing PRS-traceable references to Locations 2, 3, 4, and 5. From
an administrative viewpoint, this locks good since there is only one set of PRS references between
the LEC/IEC and the private digital network.

OFC A OFCB OFC C OFC D OFCE

LEC/EC LEC/IEC LEC/TEC LEC/IEC LECYIEC
NODE NODE NODE NODE NODE

DS1 DS1 DS1 DS1 DS1
DS1 DS1 DS DS1

PRIVATE PRIVATE PRIVATE PRIVATE PRIVATE

NETWORK INETWORK NETWORK NETWORK NETWORK
LOC 1 LOC2 LOC 3 LOC 4 LOCS5

DS! FACILITY

—————§» SYNCHRONIZATION REFERENCE

Figure F2 - Private Network Synchronization Reference at One
Interface with a LEC/IEC
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OFC A OFCB OFCC OFCD OFCE
LEC/YIEC LECAEC LEC/IEC LEC/TEC LEC/IEC
NODE NODE NODE NODE NODE.
bS] DSt DSI DS1
DS1 ' DS1 DS1 DS1 DS1
4 ) 4 \ / v R
PRIVATE PRIVATE PRIVATE PRIVATE PRIVATE
NETWORK| NETWORK| NETWORK NETWORK NETWORK
LOC 1 LOC?2 LOC3 LOC 4 LOCS5
DS1 FACILITY

——§ SYNCHRONIZATION REFERENCE

Figure F3 - Private Network Synchronization Reference at Each Interface with a
LECNEC

However, from a technical and maintenance viewpoint, there are limitations. For example, a loss
of the references at Location 1 would cause all private digital network locations to slip against the
LEC/IEC network(s). This creates a trouble that is at best difficult to detect. Trouble reports may
be generated at any office and maintenance forces may spend time looking for a trouble that may
be in another office, state or company. Another weakness is the existence of multiple clocks and
timing links in the private digital network timing chain. This daisy chain type of timing has two
inherent weaknesses. One, the probability for failure is increased because of the additional links
and clocks. Second, each clock and facility has the capability of adding jitter and wander, e.g., a
DS1 signal transmitted from Location 5 may not meet the interface requirements for jitter or
wander. Synchronous facilities of the future may cause other difficulties. Asynchronous facilities
are transparent to timing from source to sink; i.e., the timing is passed unchanged from source to
sink. Synchronous facilities could be re-timed by LEC/IEC network elements.

In the second method (Fig F3), PRS-traceable references are provided to the private digital
network at each interface with an LEC/IEC. In this arrangement, the loss of a PRS-traceable
reference would cause a minimum of troubles. For example, a loss of reference to Location 1
would cause slips only between Office A and Location 1, and between Locations 1 and 2.

Additionally, the slips against the LEC/IEC would occur at the same interface as the source of the
trouble, making trouble location and subsequent repairs easier. The timing path(s) are shorter than
method 1, thereby increasing reliability and reducing the level of jitter or wander.
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F3.7 Intra/inter Installation Synchronization Source

Fig F4 illustrates a private digital network with a2 mix of stratum 3 (DPBX, DCS, ACD) and
stratum 4 (D Bank) clocks with multiple LEC/IEC interfaces and a mix of LEC/IEC and private
digital network facilities.

Location 1 consists of one stratum 3 clock (the DPBX) and three stratum 4 clocks(the T1 MUX,
the Automatic Call-Distributor (ACD) and the D Bank). Two methods could be employed to time
the clocks at this location: (1) provide individual PRS-traceable references from the LEC/IEC to
each of the clocks or (2) to time the stratum 3 clock from the LEC/IEC's PRS-traceable reference
and then use that stratum 3 clock to time the other clocks at the location; i.e., apply the Building
Integrated Timing Supply (BITS) concept33. Application of BITS would be the preferred method
since the entire node would be synchronized to the controlling stratum 3 clock if the reference were
interrupted. A second advantage to BITS is that there would only be one (rather than 3)
interconnecting references to administer.

Also, in the example shown in Fig F4, there are private digital network-owned facilities between
Locations 1, 2 and 3 which could be used to provide PRS-traceable references to Locations 2 and
3. However, it is recommended that the private digital network receive timing from the LEC/IEC
whenever possible for the reasons described in F3.6.

F3.8 Avoidance of Timing Loops

Improper use of secondary timing references in the synchronization network can possibly create
timing loops in the network. That is, a limed clock receives timing from itself via a chain of tuned
clocks. Timing loops are to be avoided in digital networks. When a timing loop is formed,
equipment clocks involved in the timing loop become unstable, and network performance can
degrade beyond that which is obtained when all clocks are operating in the free run mode. The
potential for loops exists when either primary or secondary reference signals are passed between
clocks of the same stratum level and certain failure conditions exist. Fig F5(a) is a typical example
of a possible timing loop in a private digital network. If references P1 and P2 fail, a timing loop
would be formed when clocks | and 2 switch to their secondary references. A more appropriate
design is shown in Fig F5(b).

33. This concept is described in TA-NPL-000436, Digital Network Synchronization Plan (Ref A36).
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REFERENCE

OFC A *

STRATUM 2
NODE

DSl DS]

DS1

\ 4

DPBX

vy v

ACD T1 MUX

DS1
v

D BANK

PRIVATE NETWORK

LOC 1

PRS TRACEABLE PRS TRACEABLE
REFERENCE REFERENCE
OFCB OFCC
STRATUM 3 STRATUM 3
NODE NODE
DSl DSi
\ 4 \ A
T MUX
= DPBX
PRIVATE PRIVATE
NETWORK NETWORK
LOC2 LOC?3

—#® SYNCHRONIZATION REFERENCE

DS1 FACILITY

Figure F4 - Intra/Inter Private Digital Network Synchronization
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F4  Synchronization Network Operations

Operations include both the provisioning and maintenance of the digital synchronization network.
Provisioning means engineering an appropriate configuration for the network and installing any et
particular equipment necessary to implement the configuration. Maintenance of the
synchronization network is the primary focus of operations. These maintenance activities involve

the detection of synchronization network failures and restoration of timing distribution.

F4.1 Installation Tests

Synchronized equipment (e.g., DPBXSs, DCSs, D Banks, etc.) needs to be tested prior to cutover.
The items to be tested may include:

(1) ability to synchronize to an eternal reference;

(2) ability to switch to a secondary reference;

(3) ability to manually switch from secondary back to primary;

(4) performance in the holdover mode (stratum 3 or higher);

(5) maintenance and operation interfaces;

(6) clock alarm, status, and control features.

F4.2 Detection of Network Failures

A failure means that there has been some disruption in the distribution of timing, In general, there
are two ways of detecting a failure in the synchronization network. One method is to monitor the
synchronization network equipment for failures, and the other method is to monitor the
synchronized transmission facilities for slip impairments.

The synchronization network is generally composed of equipment and facilities that are primarily
used to provide services. This equipment is usually monitored. If a digital transmission facility
fails (or is degraded sufficiently in performance), alarms such as a Carrier Group Alarm (CGA)
are generated. If a clock fails, a clock failure alarm is generated. However, total clock failure is
unlikely because of redundancy in most designs. The more likely situation is that the clock is —
unable to receive timing from its primary link. In this case, it may generate an alarm so that it can
be manually switched to its secondary reference, as it may switch automatically to the secondary
reference and then generate an alarm. In either case, maintenance action is required to restore the
primary reference.
In general, there are two ways of detecting slip impairments. One way is to monitor slips in the
facility terminating equipment The other, less desirable way is the detection of trouble on individual
circuits that indicate stips; e.g., a reduction in the throughput of a data line because of the excessive
occurrence of slips.
A particularly important aid in detecting synchronization network failures is a thorough knowledge
of the synchronization network. Adequate maps and records that show the layout of the private
digital network synchronization need to be developed and maintained by the owner. These records
need to include:

(1) source(s) of PRS-traceable reference;

(2) facilities used to carry primary and secondary reference;

(3) clock data, i.e., stratum level, manual or automatic switching, explanation of clock alarms

and status indicators.

¥4.3 Restoration

If the primary link for a clock has failed, timing can be restored by switching to the secondary
reference for that clock. When a failed primary reference has been repaired, the active timing
reference of the node needs to be switched back to the primary reference for reliability and
redundancy (this restoration may be automatic or manual). If both the primary and secondary
references for a clock have failed, timing to that clock cannot be restored unless a third link is made
available by maintenance personnel or the primary or secondary references are repaired.

-
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F5  Synchronized Private Network Examples

F5.1 High Level Concepts

There are some basic concepts which need to be considered when designing a synchronization plan
for a private digital network. Synchronization plans need to be hierarchical, timing needs to always
be passed from high stratum sources (stratum 1, stratum 2) to devices which have clocks of lower
or equal stratum level. Stratum 1 traceable timing sources need to be used whenever possible, and
timing sources need to be diverse whenever possible, The cascading of timing references through
customer premises equipment (CPE) needs to be minimized, and timing loops need to be avoided
as they will cause instability in the CPE clocks and result in large amounts of slips in the network.
Two examples of private networks are provided in the next subsections which illustrate the
application of the concepts that have been described
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Figure F6 - Synchronized Private Network: Example 1
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F5.2 Example 1

One location of a possible private digital network is illustrated in Fig F6. This location contains a
digital PBX, channel banks, multiplexers (MUX), and a digital cross-connect system (DCS). In
this example, the location is connected to four other locations as well as several public switched
network (PSN) services. The public switched network services provide stratum | traceable timing
which is utilized to provide primary and secondary timing references to the network location.
Timing within the location is distributed in a manner which ensures hierarchical timing flow,
minimization of the cascading of timing references, and the avoidance of timing loops.

F5.3 Exampie 2

Fig F7 shows a two-location private digital network consisting of a channel bank, digital PBXs,
multiplexers (MUX), and echo cancelers. There is one stratum 1 traceable public switched network
{PSN) service which is used to synchronize both locations through the existing stratum 4 CPE.
Many small private networks will have limited connectivity to stratum 1 traceable timing sources.
In these cases, the cascading of timing through multiple CPE may be unavoidable. '

LOCATION | LOCATION 2

]

Camexs ‘
ECHO
ANCEL. MUX

PBX

v

CHANNEL
BANK

1
’
1

ECHO |9
L PBX

el W, S . M W, . i, S i, VR
Tl i, s Wl s U Wl Sl U, W

[ 0 b

Jl

—4» Primary Reference
—§»  Secondary Reference

Figure F7 - Synchronized Private Network: Example 2

Fo6 Conclusion

The private digital network owner has the responsibility for the design, construction and testing of
this synchronization network prior to the turn-up of service. Private digital networks, when
interconnected with a PRS traceable network, need to be synchronized from a signal traceable to a
PRS. Unless the private digital network has its own PRS, it is recommended that the private digital
network accept PRS traceable timing from the LEC/IEC at all locations that have interfaces suitable
for providing timing. This approach would likely minimize any negative impacts to both the
private digital network and the LEC/IEC network(s).
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How To Use Relay Services
In Pennsylvania

Pennsylvania
Relay
Service

Connecting People Who
Are Deaf, Deaf-Blind,
Hearing, Hard-of-Hearing
And Speech-Disabled.




Pennsylvania Relay Service

Pennsylvania Relay Service is operated under contract by
AT&T. The Setvice relays conversations between people who
use text telephones (TTYs} or telebraille (TB) and people who
use standard telephones, 24 hours a day, every day. There
is no charge to access Pennsylvania Relay Service.

A person who is deaf, hard-of-hearing or speech-disabled types
his or her conversation using a TTY. A person who is deaf-blind
may use either a TTY or TB. The message is relayed by a skilled
Communications Assistant (CA) who reads it to the hearing person
at the other end verbatim. The CA then relays the hearing person's
exact spoken words by typing them back to the TTY user. Each
call is handled in strict confidence.

1. Call Pennsylvania Relay Service at 1 800 654-5984.
The Belay Center will send this message: “PA RC GA.”

| o]

2

Type the area code and number you are calling, along
with any calling instructions. Then type “GA.”

Your call will be transferred to a CA whose identification
number and gender ("M” or “F”) will appear on
your display.

e

5. If you want to make another relay cali when you are
done, don't hang up. The CA will be ready to place
your call.




1800 654-5984 (TTY) 1800 654-5988 (Voice)

You can ask for voice carryover or hearing carryover service
when you make a relay call on your TTY.

Voice Carryover (VCO)

VCO is for a deaf or hard-of-hearing person (TTY user) who
wants to speak instead of type. The deaf or hard-of-hearing
person talks directly into the phone. The CA types the hearing
person’s response to the TTY user.

To use VCQ:

1. Call Pennsylvania Relay Service at 1 800 654-5984.
2. The Relay Center will send this message: “PA RC GA.”

3. Type the arez code and telephone number you are
calling. Then type “VCO GA”

4. Your call will be transferred to a CA whose identification
number and gender (“M” for male or “F” for female)
will appear on your display. The CA will then type
“VCO READY GA”

3. When the person you are calling answers, you can speak
directly to him or her. Remember to say “Go Ahead” when
you are ready for the person you are calling to respond.
The CA will type his or her response.

6. If you want to make another relay call when you are
done, don't hang up. The CA will be ready to place
your call.

Hearing Carryover (HCO)

HCO is for a speech-disabled person who prefers listening to
reading. The speech-disabled person types his or her responses
for the CA to read to the standard telephone user,




Pennsylvania Relay Service

To use HCO:
1. Call Pennsylvania Relay Service at 1 800 654-5984.
2. The Relay Center will send this message: “PA RC GA.”
3. Type the area code and telephone number you are

calling. Then type “HCO GA.”

4. Your call wili be transferred to a CA whose identification
number and gender (*M” for male or “F” for female} will
appear on your display. The CA will then type “HCO
READY GA”

5. You will hear when the person you are calling answers.
When you type what you want to say, be sure to end with
“GA” so the person you are calling will know it's his or her
turn to talk.

6. If you want to make another relay call when you are done,
don’t hang up. The CA will be ready to place your call

If you normally use a PC for TTY-to-TTY calls, you can use it for
relay calls. Just follow the same instructions for using a TTY. Don't
use a PC to call the Relay Center if you want to use VCO or HCO.

To interface with Pennsylvania Relay Service, you need to set
up your PC as follows:

» Communications Mode Asynchronous

» Baud Rate 300, 1200 or 2400
* Number of Data Bits 8

* Parity No

» Number of Stop Bits i

* X-ON X-OFF Not Required

NOTE: Your PC should be set in half-duplex for 300 baud and
full-duplex for 1200 and 2400 baud.
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1800654-5984(TTY) 1800 654-5988 (Voice)

To talk with a person who is deaf, deaf-blind, hard-of-hearing or
speech-disabled, just follow these easy steps:

1. Call Pennsylvania Relay Service at 1 800 654-5988.
2. You will hear: “Pennsylvania Relay. CA #. Area code
and number you are calling please.”

3. Tell the CA the telephone number you want to call.
4. While your call is being relayed, talk as though speaking
directly to the person you called. The CA will selay

your conversation.
5. Each time you finish speaking, say “Go Ahead” to let the
CA know you are ready for the TTY user’s tesponse.

6. If you want to make another relay call when you are done,
don't hang up. The CA will be ready to place your call.

Collect calls

The person or business you are calling agrees to pay for your call,
* Tell the CA that you are making a collect call

* Give the telephone number you are calling

* Give your name

Calling card calls

You can charge a call to your telephone calling card. If you don't
have a local telephone company calling card or AT&T Calling
Card, please identify the company your call will be billed to.

* Give your calling card number
* Give the telephone number you are calling




Pennsylvania Relay Service

Calis billed to a third party

You can bill your call to a telephone number that is different
from the one you are using or calling. Someone will have to
be available at the third number to accept the charges.

¢ Give the number you are charging the call to

s Give the telephone number you are calling

o Give your name

Person-to-person calls

If you call someone person-to-person and that person is not
available, you will not be charged for the call. Person-to-person
calls are operator assisted and will cost more.

o Tell the CA that you are making a person-to-person call

¢ Give the name of the person you are calling

¢ Give the telephone number you are calling

¢ Give your name

Calls from a public phone

Calls billed to another number or a calling card can be made
from a public phone.

o Tell the CA the type of call you are making (collect, calling
card, third-party billing, person-to-person) and give him or
her the information needed to place the call

Calls made through Pennsylvania Relay Service are strictly
confidential. It is illegal for CAs to disclose any information
from your conversation. No records of the contents of
conversations are kept.




1800654-5984(ITY) 1800 654-5988 (Voice)
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Pennsylvania Relay Service is not a substitute for 911 emergency
services. However, if we receive an emergency call, we will do
whatever we can to connect the caller to the emergency service
needed. To make sure your emergency call is handled as

quickly as possible, please call your local emergency service
number directly.

For TTY=o-1TY calls, call AT&T Operator Services
for the Deaf (OSD) at 1 800 855-1155 (TTY) if you:

» Have trouble getting through to a telephone number
* Need help placing a call because of a technical problem

* Need to get credit for a call you just placed because of
a poor transmission, a wrong number or being disconnected
* Need Directory Assistance

If you experience service problems or have comments about
Pennsylvania Relay Service, please call the Consumer Hot
Line number at:

1 800 682-8786 (TTY) - 1 800 682-8706 (Voice)
When you use the Consumer Hot Line regarding a call you
have made, please have the following information ready:

* The CA number
* The time the call was made
¢ The date of the call




For More Information, Or To
Request A Presentation/Demonstration,
Write Or Call:

AT&T Outreach Manager
745 Route 202/206
Bridgewater, NJ 08807

(908) 231-6104 (TTY)
(908) 231-6440 (Voice)
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SECTION C

3. Public Entity Crimes Provision

Pursuant to Section 287.133, Florida Statutes, a person or affiliate who has
been placed on the convicted vendor list following a cornviction for a public
entity crime may not submit a bid on a contract to provide any goods or services
to a public entity, may not be awarded or perform work as a contractor,
supplier, subcontractor, or consultant under a contract with any public entity,
and may not transact business with any public entity in excess of the threshold
amount provided for in Florida Statute 287.017 for Category Two ($11,000) for
a period of 36 months from the date of being placed on the convicted vendor
list.

AT&T Response AT&T understands and will comply.
AT&T October 2, 1996 Technical Proposal
Florida Page 121 Section C
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4. Financial Information

To allow the FPSC to evaluate the financial responsibility of the bidding
company, the following items shall be submitted with the proposal for the
bidding company (and its parent company, if applicable):

1. Audited Financial Statements (or a SEC 10K Report) for the most
recent two (2) years, including af a minimum:

al Statement of income and related earnings,
b} cash flow statement,
¢} balance sheet, and,

d) opinion concerning financial statements from an outside
CPA;

AT&T Response AT&T understands and will comply.
The documents following this page contain a-d.
a. See “Consolidated Statements of Income™ in 1994 and 1995
annual reports.
b. See “Consolidated Statements of Cash Flows™ in 1994 and
1995 annual reports.
c. See “Consolidated Balance Sheets” in 1994 and 1995
annual reports.
d. See “Report of Independent Auditors” in 1994 and 1995
annual reports; see “Report of Independent Auditors™ in
1994 and 1995 10-K reports; and see Moody’s ratings of
AT&T debt.
2. Primary Banking Source letter of reference.
AT&T Response AT&T understands and will comply.
Following the above items is a letter of reference from AT&T’s Primary
Banking Source. The original document can be found in the binder
labeled Original.
AT&T October 2, 1996 Technical Proposal
Florida Page 122 Section C
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PART 1
ITEM 1. BUSINESS.

GENERAL

AT&T Corp. ("AT&T" or “"Company") was incorporated in 1885 under the laws of
the State of New York and has its principal executive offices at 32 Avenue of
the Americas, New York, New York 10013-2412 (telephone number 212-387-5400).
As used herein, “AT&T" and the “Company” refer to AT&T Corp., unless the
context otherwise requires.

AT&T is currently a major participant in twe industries: the global
information movement and management industry and the financial services and
leasing industry.

On September 20, 1995, AT&T announced a plan to separate (the “Separation”)
into three publicly~held stand-alone global companies that will each be
focused on serving certain core businesses: communication services (to be
carried on by the new AT&T, which will also include AT&T Universal Card
Services Corp. ("AT&T Universal Card Services"}), communications systems and
technology (to be carried on by the newly formed Lucent Technologies Inc.
{“Lucent”)), and transaction-intensive computing (to be carried on by NCR
Corporation (“NCR”, formerly AT&T Global Information Sclutions Company}). The
new AT&T (other than AT&T Universal Card Services), Lucent and NCR are
participants in the global information movement and management industry. The
Separation is to be accomplished via spin-offs of Lucent and NCR to AT&T's
shareholders, which in the case of Lucent will be preceded by a public
offering of less than 20% of its shares. The decision to pursue the
Separation was based on a comprehensive evaluation of business, economic,
financial, public policy and technological factors with the goal to remove
complexity from the businesses, minimize internal conflicts, and, otherwise,
to improve the strategic position of each of the new companies. On September
20, 1995, AT&T also announced plans to pursue the public or private sale of
its remaining interest in AT&T Capital Corporation (“AT&T Capital”), although
AT&T cannot predict the timing or terms of any such transaction.

The Separation is targeted to be completed by the end of 1996, but remains
subject to a number of conditions., These conditions include the receipt of a
favorable tax ruling, other required approvals and the absence of events or
developments that would have a material adverse impact on AT&T or its
shareholders. On February 5, 1996, Lucent filed a registration gtatement with
the Securities and Exchange Commission with respect to the proposed public
offering of less than 20% of ite shares.

For a discussion of the stand-alone results of each of the new AT&T, Lucent
and NCR, see “Item 7. Management's Discussion and Analysis of Financial
Condition and Results of Operations.”

NEW AT&T CORP.
COMMUNICATIONS SERVICES GROUP

The Communications Services Group (“CSG") addresses the needs of large and
small businesses, the Federal government, state and local governments and
consumers for voice, data and video telecommunications services. Business
unite within this group provide regular and custom long distance
communications services, including message telecommunications services
{"MT5"), wide area telecommunications services ("WATS"), satellite transponder
services, data transmission services, AT&T True Connections 500 services,
toll-free or 800 services, 900 sexvices, private line services, Software
Defined Network services {"SDN"), integrated services digital network {("ISDN")
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technology based services, and electronic mail, electronic data interchanges
and enhanced facsimile services. CSG introduced a variety of services this
year, including AT&T WorldNet®™ Service, a service providing dedicated and
dial-up access to the Internet; AT&T Network Notes, a network based workgroup
service; AT&T NetWare Connect Services, a wide area network solution; and AT&T
Business Network, an online service providing business news and information.
CSG alsc provides special long distance services, including AT&T Calling Card
services and special calling plans and the Company's domestic and
international operators. AT&T provides communications services
internationally, including transaction services, global networks, network
management and value added network services (i.e., services offered over
communications transmission facilities that employ computer processing
applications) and sells and maintains submarine cable systems.

AT&T provides interstate and intrastate long distance telecommunications
services throughout the continental United States and provides, or joins in
providing with other carriers, telecommunications services to and from Alaska,
Hawaii, Puerto Rico and the Virgin Islands and international
telecommunications services to and from virtually all nations and territories
around the world.

In the continental United States, AT&T provides long distance
telecommunications services over its own network. Virtually all switched
services are computer controlled and digitally switched and interconnected by
a packet switched signaling network. Transmission facilities consist of
approximately 2 billion circuit-miles using lightwave, satellite, wire and
coaxial cable and microwave radio technology. International
telecommunications services are provided via multiple international
transoceanic submarine cable (primarily lightwave)} systems and via
international satellite and radio facilities,

AT&T Solutions, estaklished in 1995, assists corporations in glebal network
and computer management. AT&T Solutions designs, builds and operates
corporate clients computer networks, designs software and manages data centers
for its clients.

AT&T WIRELESS SERVICES

ATET Wireless Services Inc. is the nation's largest cellular communications
company and operates the fifth largest U.S. messaging service, serving more
than 5 million customers in over 100 ¢ities. The operations of AT&T Wireless
Services Inc. were primarily previously conducted by McCaw Cellular
Communications, Inc. ("McCaw"), which was merged with a special-purpose
subsidiary of AT&T in September 1994. At that time, McCaw owned 52% of LIN
Broadcasting Corperation ("LIN"). In September 1995, AT&T acquired the
remaining 48% publicly-held interest in LIN at an aggregate price of
approximately $3.3 billion.

In connection with the McCaw merger, AT&T, McCaw and the United States
Department of Justice ("DOJ") agreed to enter inte a proposed anktitrust
consent decree (the "Proposed Consent Decree") on July 1%, 1994, which, when
entered, would have settled a suit challenging the merger filed the same day
by the DOJ in the United States District Court for the District of Columbia
{the "court™}. In February 1996, the Telecommunications Act of 1996 (the
“Pelecommunications Act") became law and effectively superseded the future
operation of the Proposed Consent Decree. As a result, the conditions imposed
by the Proposed Consent Decree on the operations of AT&T and McCaw will no

longer apply.
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Oon March 13, 1995, the Federal Communications Commission (“FCC") announced
the conclusion of the broadband Personal Communications Services (“PCS”)
auction commenced on December 5, 1994. The auction involved a total of 99 PCS
licenses in 51 Major Trading Areas (“MTAs”) authorizing service on 30 MHZ of
spectrum in the 1.8 GHz band. AT&T bid a total of $1.685 billion to win
broadband PCS licenses covering 21 MTAs. AT&T is required to provide adequate
service to at least one-third of the population in its licensed areas within
five years of being licensed and two-thirds of the population in its licensed
areas within ten years of being licensed. The licenses are granted for ten
year terms from the original date of issuance and may be renewed by AT&T by
meeting the FCC's renewal criteria and upon compliance with the FCC's renewal
procedures.

AT&T UNIVERSAL CARD SERVICES

AT&T Universal Card Services began operations in early 1990. The AT&T
Universal Card is a combined general-purpose consumer credit card and AT&T
Calling Card that at year-end had receivables in excess of $14 billion in
1995, $12.3 billion in 1994, $9.2 billion in 1993, $6.6 billion in 1992, and
$3.8 billion in 1991. The AT&T Universal Card is offered directly through
AT&T Universal Financial Corp., a Utah industrial loan company, and Universal
Bank, N.A., in Columbus, Georgia, which are both wholly owned by AT&T, and
under an affinity relationship with Columbus Bank and Trust Company in
Columbus, Georgia, a subsidiary of Synovus Financial Corp. AT&T Universal Card
Services provides marketing and customer support for the AT&T Universal Card
program and it purchases cardholder receivables generated by the AT&T
Universal Card program.

Some seasonality exists in the consumer credit card industry, with a higher
number of purchases occurring during the year-end holiday season, The Company
believes that the AT&T Universal Card program is one of the top three or four
bankcard/credit card programs, based on generally available industry
information, and on the number of cardholder accounts in the United States.

REGULATION AND LEGISLATIVE DEVELOPMENTS
Telecommunicatione Act of 1996

The Telecommunications Act preempts state and local requirements which
prohibit or have the effect of prohibiting an entity from providing
telecommunications servicea. In addition, the Telecommunications Act regquires
incumbent local exchange carriers ("LECs8”), including the Regicnal Bell
Operating Companies (“RBOCs"), to implement a checklist of conditions that are
designed to foster local exchange competition. These conditions include
requiring incumbent LECs to provide to competing service providers (i) local
exchange services for resale at wholesale rates, (ii) interconnection and
access to unbundled network elements at any technically feasible point and at
cost-based rates, (iii) number portability, (iv) dialing parity and (v) access
to rights of way. Although the Telecommunications Act permits interexchange
carriers and others to begin providing local exchange service at any time,
negotiations with LECs over access and interconnection agreements and the
adoption of implementing rules and regulations will be necessary before
effective local exchange competition commences.

The Telecommunicaticons Act alsoc permits an RBOC to petition the FCC at any
time for permission to provide interexchange services originating in any state
in its region. The FCC cannot approve such a reguest unless (i)} approval is
consistent with the public interest, convenience and necessity; (ii) the FccC
has consulted with the DOJ and given the DOJ's views substantial weight; (iii)
the RBOC has implemented the Telecommunications Act checklist of conditions
throughout such state; and (iv) either (A) the RBOC has entered into a binding
interconnection agreement, approved by the relevant state, with one or more
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unaffiliated competing providers of telephone exchange service to residential
and business subscribers which are offered either exclusively or predominantly
over such competitors' own facilities, or (B) the RBOC has received no such
requesats for interconnection within the statutory prescribed time period.

Once approved to provide interexchange services in a single in-region state,
an RBOC is algo permitted to begin manufacturing telecommunications equipment.

Furthermore, the Telecommunications Act permits immediate RBOC provision
of interexchange services outside of their home service areas and certain
incidental interexchange services in their home service areas, such as those
provided in conjunction with commercial mobile and cellular services,
information services, alarm monitoring and video and audio programming
services within their home eervice area.

AT&T believes that the Telecommunications Act's provisions for the opening
of local exchange markets to competitive entry are significant and that the
restrictions placed on RBOC entry into in-region interexchange services should
promote service competition in the RBOC's monopoly markets before RBOC
provision of in-region interexchange services. Nonetheless, there is no
assurance that, in the administration of the Telecommunications Act, the rules
and regulations to be adopted will result in meaningful facilitiea-based
competition prior to RBOC provision of in-region interexchange service.

To the extent that such implementing rules and regulations do not contain
adequate provieion for facilities-based local exchange competition, there is a
substantial risk that AT&T and other interexchange service providers would be
at a disadvantage to the RBOCs in the provision of local exchange services.

In addition, regardless of provisions for facilities-based local exchange
competition, the simultaneous entrance of seven RBOC competitors for
interexchange services is likely to adversely affect AT&T's long-distance
revenues and could adversely affect earnings. There is still a significant
amount of uncertainty as to the extent, timing and impact on AT&T of the RBOCs
entrance into interexchange services.

Similarly, the impact of AT&T's entrance into local services cannot
reasonably be predicted. Notwithstanding the strong local entry provisions
contained in the Telecommunications Act, various factors, including start-up
costs associated with entering new markets, local conditions and obstacles,
and the final form of implementing rules and regulations could adversely
affect future revenues and earnings. Nevertheless, the Telecommunications
Act, plus other public policy and technological changes, will likely open new
markets for AT&T in different areae of communications services. AT&T's
competitive strategy includes using its networking capabilities, respected
brand name and other resources to take advantage of these new opportunities as
they arise.

Proceedings are also pending before a number of state regulatory
commissions, including New York, California and Illinois, concerning changes
in the nature of the state regulation of telecommunication services and the
removal of constraints on local service providers. The Telecommunications Act
should require substantial changes to certain of these proceedings and provide
more uniform opportunities for local entry throughout the nation.

At the time the Telecommunications Act was enacted, numeroue esignificant
matters were pending before the DOJ and the court concerning the Modification
of Final Judgement of 1982 (the'MFJ"). Those pending matters included a
motion to vacate the MFJ, a motion to allow Ameritech Corporation, subject to
certain conditions and DOJ supervision, to provide interexchange services
within certain LATA in its home service area after local competition is found
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to exist, and a motion to allow U S West, Inc. to provide interexchange
services outside its home service area in conjunction with its planned
ocout-of-region competitive local telephone services. Because the
Telecommunications Act regulates the provisions of interexchange services by
the RBOCs and thereby effectively superseded future operation of the MFJ, it
is anticipated that continuing MFJ restrictions and pending waiver regquests
will be discontinued.

Regulation of Rates

AT&T is subject to the jurisdiction of the FCC with respect to interstate
and international rates, lines and services, and other matters. For many
years prior to July 1, 1989, the system of regulation used by the FCC for AT&T
was rate-of-return regulation. Effective July 1, 1989, the FCC adopted a new
system of regulating AT&T known as "price caps" under which AT&T's prices,
rather than its earnings, were limited. On October 12, 1995, recognizing a
decade of enormous change in the long distance market and finding that AT&T
lacks market power in the interstate long distance market, the FCC
reclassified AT&T as a “non—-dominant” carrier for ite domestic interstate
gservices. As a result, AT&T is now subject to the same regulations as its
long distance competitors for such services. Thus, AT&T is no longer subject
to price cap regulation for these services, is able to file tariffs that are
presumed lawful on one day's notice, and is free of other regqulations and
reporting requirements that apply only to dominant carriers.

Like its long distance competitors, AT&T remains subject to the statutory
requirements of Title II of the Communications Act. It must offer service
under rates, terme and conditions that are just, reasonable and not
unreasonably discriminatory, it is subject to the FCC's complaint process, and
it must give notice to the FCC and affected customers prior to discontinuance,
reduction, or impairment of service. AT&T has also made certain commitments
that address concerns that had been raised with regard to the potential. impact
of declaring AT&T to be non-dominant. These include: (i) a three-year rate
assurance for low income and low usage residential users; (ii) a three year
commitment to provide § days advance notice of any geographically specific
tariff filing that departs from AT&T's traditional approach to geographic rate
averaging for interstate residential direct dial servicem; (iii) a three-year
limit on, and 5 days advance notice for, rate increases on 800 directory
assistance and analog private line services; and (iv) commitments regarding
the treatment of carriers that resell AT&T's services.

AT&T's international private line services have been classified as non-~
dominant for several years. ATAT's switched international services are
gubject to similar competitive challenges as its domestic services though AT&T
has not received non-dominant treatment for those services. The FCC is
coneidering a request by ATAT for non—-dominant treatment of those services.

AT&T's intrastate telecommunications services are subject to requlation in
many states by public service commissions or similar state authorities having
regulatory power over intrastate rates, lines and services and other matters.
The system of regulation used in many states, at least for some of AT&T's
services, is rate-of-return regulation. In recent years, recognizing the
competitive nature of AT&T's services, many states have adopted different
systems of regulation, such as: complete removal of rate-of-return regulation,
pricing flexibility rules for some or all of AT&T's services, price caps, and
incentive regulation.
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LUCENT TECHNOLOGIES INC.

Lucent is one of the world's leading designers, developers and
manufacturers of telecommunications systems, software and products. Lucent is
a global market leader in the sale of public telecommunications network
systems, business communications systems and microelectronic components for
communications applications. Further, Lucent is the largest supplier in the
United States of telecommunications products for consumers. In addition,
Lucent supports network operators and businesses with engineering,
installation, maintenance and operations support services. Lucent's research
and development activities are conducted through Bell Laboratories.

Lucent's systems enable network operators to provide wireline and wirelesas
local, long-distance and international voice, data and video services.
Lucent's networks include switching, transmission and cable systems packaged
and customized with application software, operations support systems and
associated professional services. Lucent’'s business systems are primarily
customer premises—-bhased telecommunications systems that enable businesses to
communicate within and between locations. Lucent designs, develops and sells
high-performance integrated circuits, electronic power systems and
optoelectronic components for communications applications both for third
parties and for incorporation into these microelectronic products as important
components of its own systems and producta. Lucent offers a wide range of
communications products in the United States for consumers and small
businesses, including corded, cordless and cellular telephones, telephone
answering systems and related accessories.

NCR CORPORATION

NCR offers computing and communications solutions together to provide
customers easy access to information and to each other. These sclutions are
comprised of computer products and sgystems, as well as software and
professional services and support.

During the third guarter of 1995, NCR engaged in a strategic restructuring
pursuant to which it would consolidate its lines of business operations,
discontinue the manufacturing of personal computers, reduce the number of its
employees and consolidate facilities throughout the U.S. and Lnternatxonally.
The plan is expected to be completed before the end of 1996.

NCR's primary focus after its restructuring is on three industries:
financjal, retail and communications. Key product lines include: Financial
Systems, such as automated teller machines, image capture systems and
financial processing systems; Decision Enabling Systems, such as commercial
massively parallel processing and database systems; Platforms and Systems,
including scalable multiprocessing systems, systems software and processing
systems; Software Products, including groupware, messaging, and distributed
computing middleware; Network Products, including networking tools and
management systems such as oneVision™ Network Management Solutions. The unit
also has a fully integrated business, Systemedia, that provides business forms
and media products. In addition, Worldwide Services provides comprehensive
multi-vendor support and professional services.
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AT&T CAPITAL CORPORATION

AT&T Capital is a full-service, diversified equipment leasing and finance
company that operates in the United States, Canada, Europe, the Asia-Pacific
region and Mexico. In Bugust 1993, an initial public offering combined with a
management stock offering took place, which totaled approximately 14 percent
of AT&T Capital's common stock. As a result of the stock offerings,
approximately 86 percent of the ocutstanding common stock of AT&T Capital
(approximately 82% on a fully-diluted basis) is owned by AT&T indirectly
through its wholly owned subsidiaries. On September 20, 1995, AT&T annocunced
plans to pursue the public or private sale of its remaining 86% interest in
AT&T Capital, although AT&T cannot predict the timing or terms of any such
transaction.

AT&T Capital provides customized financing for AT&T's customers acquiring
AT&T and associated equipment. AT&T Capital also provides financing in
connection with general equipment used by AT&T entities and the AT&T employee
vehicle leasing program. AT&T Capital's captive programs are dependent upon
sales of products by AT&T and its affiliates and the continued acceptance of
these products in the marketplace.

AT&T Capital also leases and finances non-AT&T equipment including office,
manufacturing, data center and data processing and transportation equipment.
Additionally, AT&T Capital provides inventory financing for equipment dealers
and distributors, Small Business Administration lending, and asset management
and remarketing services.

AT&T Capital's business is diversified by customer, customer type,
equipment segments, geographic location of its customers and maturity of
receivables. In 1994 and 1995, AT&T Capital expanded its international
equipment leasing and financial services operations to customers in Europe,
Hong Kong, Australia and Mexico.

COMPETITION

AT&T currently faces significant competition in the global information
movement and management industry and expects that the level of competition
will continue to increase. As public policy and technological changes occur,
including those occasioned by the enactment of the Telecommunications Act,
AT&T anticipates that new and different competitors will enter and expand
their position in the communications services and equipment markets. These
may include entrants from other segments of the telecommunications and
information services industries and/or global competitors seeking to expand
their market opportunities. Many such new competitors are likely to enter
with a strong market presence, well recognized names and pre-existing direct
customer relationships.

The financial services industry is also highly competitive. Participants
in the industry compete through price {including the ability to control
coets}, risk management, innovation and customer service. Principal cost
factors include the cost of funds, the cost of selling to or acquiring new
end~usey customers and vendors, and the cost of managing portfolios
{including, for example, billing, collection, credit risk management and
regidual management).




SEGMENT, OPERATING REVENUE AND RESEARCH
AND DEVELOPMENT EXPENSE INFORMATION

For information about the Company's industry and geographic segments, see
Note 15 to the Consolidated Financial Statements. Such information is
incorporated herein by reference pursuant to General Instruction G(2). For
information about the consclidated operating revenues contributed by the
Company’'s major classes of products and services and about consolidated
regearch and development expenses, see revenue tables and descriptions on
pages 24 through 27 and Consolidated Statemente of Income on page 34 of the
Company's annual report to security holders for the year ended December- 31,
1995, Such information is incorporated herein by reference pursuant to
General Instruction G(2).

EMPLOYEE RELATIONS

At December 31, 1995 AT&T employed approximately 300,000 persons in its
operations, approximately 250,000 of whom are located domestically . On
January 2, 1995, AT&T announced its intention to eliminate approximately
40,000 positions. See “Item 7. Management's Discussion and Analysis of
Financial Condition and Results of Operations.” BAbout 38% of the domestically
located employees of AT&T are represented by unions. Of those so represented,
about 79% are represented by the Communications Workers of America (“"CWA"),
which is affiliated with the AFL-CIO; about 20% by the International
Brotherhood of Electrical Workers ("IBEW"), which is also affiliated with the
AFL-CIO; and the remainder by other unions. Labor agreements with most of
these unions extend through May, 1998.

ENVIRONMENTAL MATTERS

The operations of the Company involve the release of materials to the
environment that are subject to regulation under environmental protection
laws. The Company is involved in a number of remedial actions to clean up
hazardous wastes in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act ("CERCLA", or "Superfund”), the Resource
Conservation and Recovery Act ("RCRA") and state environmental laws. Such
statutes require that certain parties fund remedial actions regardless of
fault. During 1995, as in prior years, the Company has been making capital
expenditures for environmental control facilitieas. See “Item 3. Legal
Proceedings.”

An estimate of the coste of remedial actions or the amounts of capital
expenditures for future periods is subject to a number of uncertajinties
including the following: the developing nature of administrative regulations
being promulgated under CERCLA, RCRA and other environmental protection laws;
the availability of other responsible parties at a site; the availability of
information regarding conditions at potential sites; uncertainty as to how the
laws and regulations may be applied to such sites; multiple choices and costs
associated with diverse technologies that may be used in corrective actions at
such sites; and the time periocds (which may be quite lengthy) over which
eventual remediation may occur. In the opinion of the Company's management,
capital expenditures and expenses in connection with remedial actions to
comply with the present environmental protection laws will not have a material
effect upon the Company's future expenditures, annual consolidated financial
statement or competitive position beyond that provided for at year-end.



ITEM 2. PROPERTIES.

The properties of AT&T consist primarily of plant and equipment uged to
provide long distance telecommunications services, manufacturing plants at
which the Company'se products and systems are produced and administrative
office buildings.

Telecommunications plant and equipment consists of: central office
equipment, including switching and transmission equipment; connecting lines
(cables, wires, poles, conduits, etc.); land and buildings; and miscellaneous
properties (work equipment, furniture, plant under construction, etc.). The
majority of the connecting lines are on or under public roads, highways and
streets and international and territorial waters. The remainder are on or
under private property.

AT&T operates 96 manufacturing facilities located throughout the United
States and abroad which at December 31, 1995, had a total of about 27 million
square feet. Approximately 24 million square feet are in owned facilities and
the remaining 3 million square feet are in leased premises. Some of the
non-U.S. operations are operated through joint ventures with other parties.
AT&T also operates a number of sales offices, service, repair and distribution
centers, and other facilities, such as research and development laboratories.

AT&T continues to manage the deployment and utilization of its assets in
order to meet its global growth objectives while at the same time ensuring
that these assets are generating economic value added for the shareholder.
AT&T will continue to manage ite asset base consistent with globalization
initiatives, marketplace forces, productivity growth and technology change.

A substantial number of the administrative offices of AT&T are in leased
buildings. Substantially all of the important communications facilities are
in buildings owned by AT&T or leased from the regional holding companies
created at divestiture. Substantially all of the major manufacturing plants
and major centers are in owned buildings. Many of the smaller facilities are
in rented quarters. Most of the important buildings are on land held in fee,
but a few are on land held under long-term leases.

On January 2, 1996, AT&T announced that it would take charges relating to
the Separatiocon, portions of which relate to asset impairment and facility
closings. See “Item 7. Management's Discussion and Analysis of Financial
Condition and Results of Operations.”

ITEM 3. LEGAL PROCEEDINGS.

In the normal course of business, AT&T is subject to proceedings, lawsuits
and other claims, including proceedings under government laws and regulations
related to environmental and other matters. Such matters are subject to many
uncertainties and outcomes are not predictable with assurance. Consequently,
AT&T is unable to ascertain the ultimate aggregate amount of monetary
liability or financial impact with respect to these matters at December 31,
1995, While these mattere could affect operating results of any one gquarter
when resolved in future periods, it is management's opinion that after final
disposition, any monetary liability or financial impact to AT&T beyond that
provided for at year-end would not be material to AT&T's annual consolidated
financial statements.
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On February 14, 1996, Bell Atlantic Corporation and DSC Communications
Corporation filed a complaint against AT&T and Lucent in the United States
District Court for the Eastern District of Texas. The complaint alleges,
among other things, that AT&T has monopolized or attempted to monopolize
alleged markets for communications transmission equipment, related software
and caller identification services. The complaint seeks injunctive relief and
damages, after trebling, of approximately $3.5 billion. AT&T does not believe
that the complaint has merit and intends to defend the lawsuit vigorously.

On July 31, 1991, the United States Environmental Protection Agency Region
IIT issued a complaint pursuant to Section 3008a of the Resource Conservation
and Recovery Act alleging violations of various waste management regulations
at the Company's Richmond Works, Richmond, Virginia. The complaint seeks a
total of $4,184,304 in penalties. The Company is contesting both liability
and the penalties.

In addition, on July 31, 1991, the United States Environmental Protection
Agency filed a civil complaint in the U.S. District Court for the Southern
District of Illinois against the Company and nine other parties seeking
enforcement of its CERCLA Section 106 cleanup order, issued in November 1990
for the NL Granite City Superfund site, Granite, Illincis, past cosgsts, civil
penalties of $25,000 per day and treble damages related to certain United
States' costs. The Company is contesting liability.

During 1994, AT&T Nassau Metals Corporation ("Nassau"), a wholly owned
subsidiary of AT&T, and the New York State Department of Environmental
Conservation ("NYSDEC") were engaged in negotiations over a study and cleanup
of the Nassau plant located on Richmond Valley Road in Staten Island, New
York. During these negotiations, in June 1994, NYSDEC presented Nassau with a
draft consent order which included not only provisions relating to site
investigation and remediation but also a provision for payment of a $3.5
million penalty for alleged viclations of hazardous waste management
regulations. No formal proceeding has been commenced by NYSDEC. Nassau has
denied most of the allegations and is also contesting the penalty.
Negotiations and discussions are still continuing.

The foregoing environmental proceedings are not material to the
consolidated financial statements or business of the Company and would not be
reported but for Instruction 5 C. of Item 103 of Regulation S-K, which
reguires disclosure of such matters.

See also the discussion herein in Item 1. Businegs, for additional
information about environmental matters.
ITEM 4. SUBMISSION OF MATTERS TO A VOTE OF SECURITY-HOLDERS.

No matter was submitted to a vote of security holders in the fourth quarter
of the fiscal year covered by this report.
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Executive Officers of the Registrant
(as of February 1, 1996)

Became AT&T
Executive
Officer On
Name Age

Robert E. Allen* ....... 61 Chairman of the Bcard and Chief
Executive Officer ......vvc... 9-86

Harold W. Burlingame ... 55 Executive Vice President, Human
ReSources ....ccceecsvnseccess 9-86

Pier carlo Falotti...... 53 President, AT&T International ..... 1-96

Marilyn Laurie ......... 56 Executive Vice President, Public
Relations & Employee
Information..ccceaescrasesccs 2-87

Alex J. Mandl**......... 52 President and Chief Operating
Officer......ccveeeeceenancsas 8-91

Gail J. McGovern........ 44 Executive Vice President,

Business Markets Division..... 1-96
Richard W. Miller ...... 55 Senior Executive Vice President

and Chief Financial Officer... 8-93
Joseph P. Nacchio....... 46 Executive Vice President,

Consumer & Small Business
Divigion.i.cctceceassssreanssses 1=96

Lars Nyberg...«casee.e.. 44 Chief Executive Officer of NCR
' Corporation....ceeeeeeeeasese. 6HB-95
John Petrillo........... 46 Executive Vice President,

Strategy & New Service

InnovatioN...veuseeesacscesaes 1-96
Ron J. Ponder....c..c-.. 52 Executive Vice President,

Operations & Service Management

and Chief Information

OffiCer.e.ecseesracnssnsanseerss 1=96
Henry B. Schacht**,,.... 61 Chairman-designate and Chief

Executive Officer of Lucent

Technologies INC. ..vuiveeese.. 2-986
John D. Z2eglis ......... 48 Senior Executive Vice President,

Policy Development & Operations

SUPPOLrL..vveecentrsecersnsanasss 9-86

*Member of the Board of Directors and Chairman of the Executive
and Proxy Committees.
**Member of the Board of Directors.

All of the above executive officers have held high level managerial
positions with AT&T or its affiliates for more than the past five years,
except Messrs. Mandl, Miller, Falotti, Ponder, Nyberg and Schacht who have
been officers or employees of AT&T since August 1, 1991, August 9, 1993,
February 10, 1994, June 11, 1993, June 1, 1995 and January 1, 1996,
respectively. Prior to joining AT&T, Mr. Mandl was Chairman and Chief
Executive Officer of Sea-Land Service, Inc., an ocean transportation and
distribution services company, for four years and prior therete held executive
positions at CSX Corporation. Prior to joining AT&T, Mr. Miller was with Wang
Laboratories, Inc., a computer company, from 1989 through 1993, serving as
President and Chief Operating Officer and later as Chairman, President and
Chief Executive Officer. Mr. Falotti was President and Chief Executive
Officer of the ASK Group, a software company, from 1992 to 1994 prior to
joining AT&T. Prior to that, Mr. Falotti was President and Chief Executive
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Officer of Digital Eguipment Corporation Europe, a computer company. Prior to
joining AT&T, Mr. Ponder was Executive Vice President and Chief Information
Officer for Sprint Corporation, a telecommunications company, from 1991 to
1993 and prior to that Mr. Ponder was Chief Information Officer with the
Federal Express Company, an express delivery company. Prior to joining AT&T,
Mr. Nyberg was Chairman and Chief Executive Officer of Philips' Communications
Systems Division of Philips Electronics NV, a telecommunicationa eguipment
company, from 1993 to 1995. From 1990 to 1993 he held other positions with
Philips Electronics NV. Prior to joining AT&T, Mr. Schacht was Chairman of
Cummins Engine Company, Inc., a manufacturer of diesel engines, from 1977 to
1995 and was Chief Executive Officer from 1973 to 1994,

Officers are not elected for a fixed term of office but hold office until
their successors have been elected.

PART II
Items 5. through 8.

The information required by these items is included in pages 22 through 52
and on the inside back cover of the Company's annual report to security
holders for the year ended December 31, 1995. The referenced pages of the
Company's annual report to security holders have been filed as Exhibit 13 to
this document. Such information is incorporated herein by reference, pursuant
to General Instruction G(2}).

Item 9. Changes in and Disagreements with Accountants on Accounting and
Financial Disclosure.

There have been no changee in independent auditors and no disagreements
with independent auditors on any matter of accounting principles or practices,
financial statement disclosure, or auditing scope or procedure during the last
two years.

PART III
Items 10. through 13.

Based upon its review of the reports furnished to the Company during and
with respect to 1995 pursuant to Section 16(a) of the Securities Exchange Act
of 1934, the Company notes that no Form 5 for 1995 has been filed to date by
Richard A. McGinn, an Executive Vice President.

Information regarding executive officers required by Item 401 of Regulation
S5-K is furnished in a separate disclosure in Part I of this report because the
Company did not furnish such information in ite definitive proxy statement
prepared in accordance with Schedule 14A.

The other information required by Items 10 through 13 is included in the
Company's definitive proxy statement dated February 27, 1996, on page 6, the
penultimate paragraph on page 7 through page 12 and on page 25 through page
42. Such information is incorporated herein by reference, pursuant toc General
Instruction G{3).
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PART IV

8-K.
Item 14. Exhibits, Financial Statement Schedules, and Reports on Form
{a) Documents filed as a part of the report:

(1) Financial Statements:

Pages
*
Report Of Management ....-ccsvcacccccveonscersonentns .
Report of Independent BUditoOrs .csssvesscsansssnrares
Statements: .
Consolidated Statements of Income ....sccererorene .
Congolidated Balance Sheet8 .....veesvvcsens 5600060
Consolidated Statements of Changes in
Stockholder's Bquity..cenccrresrsensnscccnsccaen *
Consolidated Statements of Cash FlOWB8 ...ccoevseen *
Notes to Consolidated Pinancial Statements ....... *
(2) Financial Statement Schedules:
Report of Independent Auditors .....cvecsceevecinnncsss 17
Schedules:
II -- Valuation and Qualifying Accounts ........c.c.. 18

Separate financial statements of subsidiaries not
consolidated and 50 percent or less owned persong are
omitted since no such entity constitutes a
"significant subsidiary" pursuant to the provisions of
Regulation S-X, Article 3-09.

{3) Exhibits:

Exhibite identified in parentheses below, on file with the
Securities and Exchange Commission ("SEC"), are incorporated
herein by reference as exhibits hereto.

Exhibit
Numberx

{(3)a Restated Certificate of Incorporation of the
registrant filed January 10, 1989, Certificate of
Correction of the registrant filed June 8, 1989,
Certificate of Change of the registrant filed March
18, 1992, Certificate of Amendment of the registrant
filed June 1, 19%2, and Certificate of Amendment of
the registrant filed April 20, 1994, (Exhibit 4 to
Registration Statement No. 333-~00573}.

{3)b By-Laws of the registrant, as amended May 18, 1994

Exhibit (3)b to Form 10-K for 1994, File No. 1-1105}.

*Incorporated herein by reference to the appropriate portions of the

Company's annual report to security holders for the year ended
Dacember 31, 1955. (See Part II.)}




Exhibit
Number

(4)

{10)(i)1

(10)(i)2

(10) (ii)(B)1

(10) (i1idi) (A)1

{10) (iii)(n)2

(10) (1ii)(A)3

(10) (iii) (A)4

(10) (iii)(a)s

{10) (iii) (B}6

(10) (iii)(A)7

(10} (iiiy{n)8
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No instrument which defines the rights of holders of
long term debt, of the registrant and all of its
congolidated subsidiaries, is filed herewith pursuant
to Regulation $-K, Item 601(b)(4)(iii)(A). Pursuant
to this regulation, the regiastrant hereby agrees to
furnish a copy of any such instrument to the SEC upon
regquest.

Separation and Distribution Agreement by and among
Lucent Technologies Inc., AT&T Corp. and NCR
Corporation, dated as of February 1, 1996.

Tax Sharing Agreement by and among Lucent
Technologies Inc., AT&T Corp. and NCR Corporation,
dated as of February 1, 1996.

General Purchase Agreement by and bhetween AT&T Corp.
and Lucent Technologies Inc., dated February 1, 1996.

AT&T Short Term Incentive Plan as amended March, 1994
(Exhibit (10)(iii){A)1 to Form 10-K for 1994, File
No. 1-1105).

AT&T 1987 Long Term Incentive Program as amended
July 17, 1989 (Exhibit (10){iii){(A)2 to Form SE dated
March 24, 1993, File No. 1-1105).

AT&T Senior Management Individual Life Insurance
Program dated January 1, 1987 (Exhibit (10)(iii)(a)l
to Form SE, dated March 25, 1987, File No. 1~1105)
and as revised December 1, 1994 (Exhibit
{10)(iii){A)3 to Form 10-K for 1994, File No. 1-

1106).

AT&T Senior Management Long Term Disability and
Survivor Protection Plan dated February 23, 1984
{Exhibit (10} {iii)(A)l to Form SE, dated PFebruary 21,
1986, File No. 1-1105).

AT&T Senior Management Financial Counseling Program
dated December 29, 19%4 {Exhibit (10)(iii)}{A)5 to
Form 10-K for 1994, File No. 1-1105).

AT&T Deferred Compensation Plan for Non-Employee
Directors, as amended December 15, 1993 (Exhibit
(10) (iii)(A)é to Form 10-K for 1993, File No. 1~
1105).

AT&T Directors Individual Life Insurance Program
dated January 1, 1987 (Exhibit (10)(iii)(A)3 to
Form SE, dated March 25, 1987, File No. 1-1105%).

AT&T Plan for Non-Employee Directors' Travel Accident
Insurance (Exhibit {(10)(iii){(A}8 to Form 10-K for
1990, File No. 1-1105).



Exhibit
Number

(10) (iii)(A)9

(10)¢iii)(a)10

(10) (iii) (A)11

{10) (iii)(A)12

(10) (iii) ()13

(10) (iii) (a)14

(10) (iii) (A)15

(10) (iii)(a)16

(10) (iii)(Aa)17

(10) (iii) (A)18

(10) (iii) (A)19

(12)

(13)

-15~

Extract from AT&T (formerly Bell System) Management
Pension Plan regarding limitations on and paymente of
pension amounts which exceed the limitations
contained in The Employee Retirement Income Security
Act, with amendments effective October 1, 1985
(Exhibit (10)(iii)(A)2 to Form SE, dated February 21,
1986, File No. 1-1105}).

AT&T Non-Qualified Pension Plan, (with amendments
effective June 1, 1988) (Exhibit 10(iii)(A})}10 to
Form SE, dated March 26, 1990, File No. 1-1105).

AT&T Senior Management Incentive Award Deferral Plan,
as amended January 20, 1994 and March 25, 1994
(Exhibit (10){iii)(Aa)1l to Form 10-K for 1994, File
No. 1-1105),

AT&T Mid-Career Hire Program revised effective
January 1, 1988, including AT&T Mid-Career Pension
Plan, ae awended May 15, 1985 (Exhibit (10)(iii)(A)4
to Form S8E, dated March 25, 1988, File No. 1-11085}.

AT&T 1984 Stock COption Plan, as modified December 19,
1984 (Exhibit 10(t} to Form SE, dated February
27,1985, File No. 0-13247).

Form of Indemnification Contract for Officers and
Directors (Exhibit (10){iii){A)® to Form SE, dated
March 25, 1987, File No. 1-1105).

Pension Plan for AT&T Non—-Employee Directors revised
February 20, 1989 (Exhibit (10} (iii){A)(15) to Form
10-K for 1993, File No. 1-1105).

AT&T Senior Management Basic Life Insurance Program
(Exhibit (10){iii}(A)lé to Form 1l0-K for 1990, File
Ne. 1-1105).

Form of AT&T Benefits Protection Trust Agreement
{Exhibit (10)(iii)(A}17 to Form SE, dated March 25,
1522, File No. 1-1105).

Employment Agreement between American Telephone and
Telegraph Company and Alex J. Mandl dated August 1,
1991 (Exhibit (10)(iii)(A) 18 to Form 10-K for 19923,
File No. 1-1105).

Employment Agreement between American Telephone and
Telagraph Company and Richard W. Miller dated August
9, 1993.

Computation of Ratio of Earnings to Fixed Charges.

Specified portions (pages 22 through 52 and the
inside back cover) of the Company's Annual
Report to security holders for the year ended
December 31, 1995.
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Exhibit
Number
{21) List of subsidiariea of AT&T.
{23) Consent of Coopers & Lybrand L.L.P.
(24) Powers of Attorney executed by officers and
directors who signed this report.
(27) Financjial Data Schedule.

AT&T will furnish, without charge, to a gecurity holder upon
request a copy of the annual report to security holders and the proxy
statement, portions of which are incorporated herein by reference
thereto. AT&T will furnish any other exhibit at cost.

{b) Reports on Form B-K:

Form 8-K dated October 18, 1995 was filed pursuant to Item 5
(Other Events).
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REPORT OF INDEPENDENT AUDITORS

To the Shareowners of AT&T Corp.:

Our report on the consolidated financial statements of AT&T Corp. and
subsidiaries has been incorporated by reference in this Form 10-K from page 33
of the 1995 Annual Report to the Shareowners of AT&T Corp. In connection with
our audits of such financial statements, we have also audited the related
consolidated financial statement schedule listed in the index on page 13 of
this Form 10-K.

In our opinion, the consolidated financial statement schedule referred to
above, when considered in relation to the basic financial statements taken as
a wvhole, presents fairly, in all material respects, the information required
to be included therein.

As discuesed in cur report referred to above and in Note 3 to the
consolidated financial statements, in 1993 the Company changed its methods of
accounting for postretirement benefits, postemployment benefits and income
taxes.

COOPERS & LYBRAND L.L.P.

1301 Avenue of the Americas
New York, New York
January 25, 1996




AT&T CORP.
AND ITS CONSOLIDATED SUBSIDIARIES

SCHEDULE II--VALUATION AND QUALIFYING ACCOUNTS

{Millions of Dollars)

Schedule II-~-Sheet 1

——— - - - —— - - - -

COL. A COL. B COL, C COL. D COL. E
Additions
(1) (2)
Balance at Charged to Charged Balance
Beginning Costs and to Other at End
Description of Period Expenses Accounts bDeductiona{a) of Period
Year 1995
Allowances for doubtful accounts (b) ..... $1,460 $2,378 $§ 52{(c) $2,049 $1,841
Regerves related to business
restructuring and facility
consolidation {d) .....cccieacncesncaasn § 894 $4,444 $(83) $ 478 54,177
Deferred tax asset valuation allowance ... § 178 5 293 § == S 117 5 354
Inventory valuation....iiveceanoverccnnass § 763 §$ T73(f) § - $ 285 $1,251
Year 1994
Allowances for doubtful accounts (b) ..... $1,225 51,929 $ 59(c) $1,753 51,460
Reserves related to business
regstructuring, including force
and facility consolidation (d) ......... 51,440 $ 34 $(115) $ 465 $ 894
Deferred tax asset valuation allowance ... § 212 S 41 § -- 5 75 $ 178
Inventory valuation.....cecenseecacacseass § 669 $ 198 $ == § 104 $ 763

The Notes on Sheet 2 are an integral part of this Schedule.

_8'1_



AT&T CORP.
AND ITS CONSOLIDATED SUBSIDIARIES

SCHEDULE II--VALUATION AND QUALIFYING ACCOUNTS

(Millions of Dollars)

Schedule II--Sheet 2

COL. A COL. B COL. C CoL. D COL. E
Additions
(1) {2)
Balance at Charged to Charged Balance
Beginning Costs and to Other at End
Description of Period Expenses Accounts Deductions(a) of Period
Year 1993
Allowances for doubtful accounts (b} ..... $1,013 81,665 $66(c} £1,519 §1,225
Reserves related to business
restructuring, including force
and facility consolidation (d) ......... $2,006 5 416 $5 $ 987(e} $1,440
Deferred tax asset valuation allowance ... § 212 s — §=- s - s 212
Inventory valuation....c,ceevecacsnsresess $ 633 $ 141 §—= $ 105 S 6869

(a) Amounts written off as uncollectible, payments and reversals.
(b) Includes allowances for doubtful accounts on long-term receivables of $258, $209 and $185 in 1995, 1994 and 1993,

respectively (included in Finance receivables in the Consolidated Balance Sheets).

(c) Amounts previougly written off which were credited directly to this account when recovered.

{d) Included primarily in Other current liabilities and in Other liabilities in the Consolidated Balance Sheets.

(e} Upon adoption in 1993 of Statement of Financial Accounting Standards No. 112, "Employers' Accounting for Postemployment
Benefits,” $412 of business restructuring reserves established before 1993 were reclassified to postemployment benefit

liabilities.

(f} Includes $631 of inventory write-downs associated with the 1995 restructuring and other charges.

_.6‘[_.
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SIGNATURES

Pursuant to the requirements of Section 13 or 15(d) of the Securities
Exchange Act of 1934, the registrant has duly caused this report to be
signed on its behalf by the undersigned, thereunto duly authorized.

AT&T Corp.

By 8. L. Prendergast
Vice President and Treasurer

February 27, 1996
Pursuant to the requirements of the Securities Exchange Act of 1934, this
report has been signed below by the following persons on behalf of the

registrant and in the capacities and on the date indicated.

Principal Executive Officer:

Robert E. Allen Chairman h
of the Board
Principal Financial Officer:
Richard W, Miller Senior Executive
Vice President and
Chief Financial
Officer
Principal Accounting Officer:
Maureen B. Tart Vice President } By S. L. Prendergast
and Controller (attorney-in-fact)*

Directors:
February 27, 1996
Robert E. Allen
Kenneth T. Derr

M. Kathryn Eickhoff
Philip M. Hawley
Carla A. Hills
Belton XK. Johnson
Ralph S. Larsen
Drew Lewis

Alex J. Mandl
Donald F. McHenry
Victor A. Pelson
Donald 8. Perkins
Michael 1. Sovern
Franklin A. Thomas J
Thomas H. Wyman




DUPLICATION PERMITTED

FORM 10-K
SECURITIES AND EXCHANGE COMMISSION
WASHINGTON, DC 20549

(X} ANNUAL REPORT PURSUANT TO SECTION 13 OR 15(d} OF
THE SECURITIES EXCHANGE ACT OF 1934

For The Fiscal Year Ended December 31, 1994
OR

{ ) TRANSITION REPORT PURSUANT TO SECTION 13 CR 15(d} OF
THE SECURITIES EXCHANGE ACT OF 1934

For The Transition Period From to

Commission File Number 1-1105
AT&T CORP.

A NEW YORK I.R.S8. EMPLOYER
CORPORATION NO. 13-4924710

32 Avenue of the Americas, New York, New York 10013-2412
Telephone Number 212-387-5400

Securities registered pursuant to Section 12(b) of the Act: See attached
SCHEDULE A.

Securities registered pursuant to Section 12(g) of the Act: None.

Indicate by check mark whether the registrant (1) has filed all reports
required to be filed by Section 13 or 15(d) of the Securities Exchange Act of
1934 during the preceding 12 months (or for such shorter period that the
registrant was required to file such reports), and (2) has been subject to
guch filing requirements for the past 90 days. Yes....x.... No........

Indicate by check mark if disclosure of delinguent filers pursuant to Item 405
of Regulation S-K is not contained herein, and will not be contained, to the
best of registrant‘s knowledge, in definitive proxy or information statements
incorporated by reference in Part IIT of this Form 10-K or any amendment to
this Form 10-K. ()

At February 28, 1995, the aggregate market value of the voting stock held by
non-affiliates was $81,379,399,770.

At February 28, 1995, 1,579,466,394 common shares were outstanding.
DQCUMENTS INCORPORATED BY REFERENCE

(1} Portions of the registrant’s annual report to security holders for
the year ended December 31, 1994 (Part II)

(2) Portions of the registrant‘s definitive proxy statement dated
February 28, 1995, issued in connection with the annual meeting of
shareholders (Part III})




SCHEDULE 2
Securities registered pursuant to Section 12{(b) of the Act:

Name of each exchange on

Title of each class which registered
Common Shares New York, Boston, Chicago,
(Par Value $1 Per Share) Philadelphia and Pacific Stock
Exchanges
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Two Year Fixed/Floating Rate Notes,
due May 4, 1995

Three Year 4-1/2% Notes,
due February 15, 1996
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due August 1, 2000

Thirty-Five Year 5-1/8% Debentures, } New York Stock Exchange
due April 1, 2001
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due January 15, 2002

Ten Year 6-3/4% Notes,
due April 1, 2004

Twelve Year 7-1/2% Notes,
due June 1, 2006

Thirty Year 8-1/8% Debentures,
due January 15, 2022
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due July 15, 2024

Forty Year 8-5/8% Debentures,
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PART I

ITEM 1. BUSINESS.
GENERAL

AT&T Corp. ("AT&T" or "Company") was incorporated in 1885 under the laws
of the State of New York and has its principal executive offices at 32 Avenue
of the Americas, New York, New York 10013-2412 (telephone number
212-387-5400) .

AT&T is a major participant in two industries: the global information
movement and management industry and the financial services and leasing
industry.

In the global information movement and management industry, AT&T is among
the world’'s networking leaders, providing wireline and wireless communications
services and products, communications preoducts, network equipment, business
information processing systems, and other systems, products and services
that combine communication and computers, to business, consumers,
telecommunications service providers and government agencies. Worldwide,
AT&T's network handles more than 175 million veoice, data, video and facsimile
messages on an average business day. AT&T's operations in the financial
services and leasing industry involve direct financing and finance leasing
programs for AT&T and third party products, leasing products to customers
under operating leases, as well as the general purpose credit card business.

GLOBAL INFORMATION MOVEMENT AND MANAGEMENT

To meet the needs of its customers and the demands of the complex and
rapidly changing information movement and wmanagement industry, AT&T maintains
business units that develop, engineer, market, and maintain telecommunications
gservices and business units that develop, manufacture, market, provide,
install and service information movement and management products and systems.

BUSINESS GROUPS

To better serve the needs of customers, AT&T’'s businesses are clustered
into the Communications Services Group, AT&T Global Information Solutions
Group, Multimedia Products Group and Network Systems Group.

o COMMUNICATIONS SERVICES GROUP

The Communications Services Group addresses the needs of large and small
businesses, the Federal government, state and local governments and consumers
for voice, data and image telecommunications services. Business units within
this group provide regular and custom long distance communications services,
including message telecommunications services ("MTS"}, wide area
telecommunications services ("WATS"), satellite transponder services, AT&T
True Connections®500 services, toll-free or 800 services, 900 services,
private line services, Software Defined Network services ("SDN"), integrated
services digital network ("ISDN") technology based gervices, and electronic
mail, electronic data interchanges and enhanced facsimile services through
AT&T EasyLink®services. They also provide special long distance services,
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ineluding AT&T Calling Card services and special calling plans and the
Company's domestic and international operators. AT&T provides communications
services internatiocnally, including transaction services, glcbal networks,
network management and value added network services (i.e., services offered
over communications transmission facilities that employ computer processing
applicaticns) and sells and maintains submarine cable systems.

AT&T provides interstate and intrastate long distance telecommunications
services throughout the continental United States and provides, or joins in
providing with other carriers, interstate telecommunications services to and
from Alaska, Hawaii, Puerto Rico and the Virgin Islands and international
telecommunications services to and from wvirtually all nations and territories
around the world.

In the continental United States, AT&T provides long distance 5
telecommunications services over its own network. Virtually all switched
services are computer contrclled and digitally switched and interconnected by
a packet switched signaling network. Transmission facilities consist of
approximately 2 billion circuit-miles using lightwave, satellite, wire and
coaxial cable and microwave radio technology. International
telecommunications services are provided via multiple international
transoceanic submarine cable {(primarily lightwave) systems and via
international satellite and radio facilities.

On March 13, 1995, the Federal Communicaticns Commission (“FCC") announced
the conclusion of the broadband Personal Communications Services (“PCS”)
auction commenced on December 5, 1994. The auction involved a total of 99 PCS
licenses in 51 Major Trading Areas ("MTAs”) authorizing service on 30 MHz of
spectrum in the 1.8 GHz band. At the start of the auction, AT&T was eligible
to bid in 30 MTAs. AT&T bid a total of $1.685 billion to win broadband PCS
licenses covering 21 MTAs., AT&T must submit to the FCC an application for a
broadband PCS license in each MTA where it has been declared the winning
bidder. Other interested parties will have the opportunity to file petitiomns
with the FCC commenting upon or challenging AT&T’s applications. After a
review of the applications and the conclusion of the public comment process,
the FCC will determine whether there are any reasons precluding it from
granting the licenses; if there are none, it will grant the licenses. AT&T is
required to provide adequate service to at least one-third of the population
in its licensed areas within five years of being licensed and two-thirds of
the population in its licensed areas within ten years of being licensed. The
licenses are granted for ten year terms from the original date of issuance and
may be renewed by AT&T by meeting the FCC’s renewal criteria and upon
compliance with the FCC’s renewal procedures. AT&T has submitted to the FCC a
down payment egqual to 20% of the 1.685%5 billion; the remainder is due within
five business days after the grant of each license. Construction of the
network to support these licenses will require substantial capital
expenditure, the level of which is dependent on a number of factors which have
not been determined.

AT&T Solutions is a new business unit established to assist corporations in
global network and computer management. AT&T Sclutions will design, build and
operate corporate clients computer networks, design software and manage data

centers for its clients.
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o AT&T GLOBAL INFORMATION SOLUTIONS GROUP

AT&T Global Information Solutions ("AT&T GIS" formerly known as NCR
Corporation) offers computing and communications solutions together to provide
customers easy access to information and to each other. These sclutions are
comprised of computer products and systems, as well as software and
professional services and support. AT&T GIS’ primary focus is on six key
industries: financial, retail, communications, consumer goods manufacturing,
transportation and the public sector. Xey product lines include: Financial
Systems, such as automated teller machines, image capture systems and
financial processing systems; Decision Enabling Systems, such as commercial
masgively parallel processing and database systems; Platform and Systems,
including scalable multiprocessing systems, systems software and processing
gsystems; Software Products, including groupware, messaging, and distributed
computing middleware; Network Products, including networking toels and
management systems such as OneVision®Network Management Solutions. The unit
also has a fully integrated business, Systemedia, that provides business forms
and media products. In addition, Worldwide Services provides comprehensive
multi-vendor support and professional services.

o MULTIMEDIA PRODUCTS GROUP

The Multimedia Products Group addresses the equipment needs of large and
emerging businesses, the Federal government, state and local governments,
international distributors and consumers. Business units in this group offer
products such as private branch exchanges ("PBXs") including the Definity*
communications system, voilce processing systems and voice messaging systems
including the AUDIX®and Conversant®gystems, videc conferencing systems,
installations, maintenance and repair services and other business
communications systems, corded and cordless telephones, cellular telephones,
answering systems, security systems, facsimile machines, modems, multiplexers,
data transceivers, the Merlin®and Partner®ccmmunications systems, videophone,
and imaging and personal communicator products.

The Multimedia Products Group also includes:

AT&T Ventures, an internal venture capital business. The mission of AT&T
Ventures is to identify and nurture new markets for the application of
AT&T-developed and other technologies. AT&T Ventures explores new businesses
in markets not addressed by existing business units.

AT&T Microelectronics, a business unit that produces three broad categories
of components: integrated circuits, photonics and other electronic components
such as discrete components, power systems and printed wiring boards, which
are included in most AT&T products and systems. Certain of these components
and many other specially designed components are sold commercially to other

companies.




o NETWORK SYSTEMS GROUP

The Network Systems Group includes business units that primarily
manufacture, market, engineer, install and maintain switching systems,
transmission systems, cable and wire products, cellular systems, and
operations systems for AT&T, local exchange carriers, other carriers, private
businesses, government agencies, foreign telephone administrations
and others. Switching systems include the S5ESS®switch; transmission systems
include lightwave and digital radio products, digital cross connect and
multiplex products, and digital loop carrier products; cable and wire products
include optical fiber, optical fiber cable and related apparatus; and
operations systems include mechanized systems for managing telecommunications
networks.

AT&T markets its services, products and systems throughout the United
States. It also markets many of its services, products and systems ocutside of
the United States.

The Company sells its services and products directly to all types of
customers through its own direct sales force. The Company also sells certain
of its products to distributors and other intermediaries who may resell these
products to others. Some of the Company’s services are alsc sold to
businesses that resell them, usually in conjunction with other services, to
cthers.

WIRELESS SERVICES (Merger With McCaw Cellular Communications, Inc.)

In September 1994, McCaw Cellular Communications, Inc. ("McCaw"), the
nation’'s largest cellular communications company, became a wholly owned
subgidiary of AT&T. McCaw has cellular operations in more than 100 cities and
operates the sixth largest U.S. messaging service, serving more than 700,000
customers, and a digital air-to-ground telephone service for commercial
airlines and corporate aircraft.

In connection with the merger, AT&T, McCaw and the United States entered
into a proposed antitrust consent decree (the "Proposed Consent Decree")} on
July 15, 1994, which permitted the merger by settling a suit challenging the
merger filed the same day by the United States in the United S$tates District
Court for the District of Columbia (the "court"). The Proposed Consent Decree
imposes several conditions on the future operations of AT&T and McCaw.

These conditions include: (i) the maintenance of McCaw {and McCaw
affiliates) as a subsidiary or entity separate from AT&T; (ii} requirements
that McCaw cellular systems, within 21 months of the commencement of the
action, cease providing interexchange services and provide customers of McCaw
cellular systems with equal access to any interexchange carrier that offers
service to the system; (iii) requirements that McCaw cellular systems provide
to all interexchange carriers exchange access on an unbundled basis that ie
equal in type, quality, and price to that provided to AT&T; (iv) a prohibition
on the sale by each of AT&T and McCaw of interexchange or local cellular
gservices, respectively, at a price, term or discount that depends on whether
the customer obtaing both AT&T’'s interexchange and McCaw’s local cellular
services; (v) regquirements that AT&T not discriminate in favor of McCaw in the
way in which certain services and products are made available; (vi)
restriction of the flow of certain non-public information between AT&T and
McCaw relating to unaffiliated wireless system equipment customers of ATET and
unaffiliated wireless system equipment suppliers of McCaw; (vii) a requirement
for AT&T to continue to provide technological and other support to its
unaffiliated cellular system equipment customers; and (viii) a requirement
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that AT&T buy back any cellular system equipment sold to an unaffiliated
cellular carrier if the United States determines AT&T has violated any of the
provisions described in (v) through (vii) of this paragraph.

The requirements of the Antitrust Procedures and Penalties Act, 15 U.S.C.
Section 16, must be complied with before the Proposed Consent Decree may be
entered by the court. The requirements include: (i) filing with the court and
publication of the Proposed Consent Decree and a competitive impact statement
in the Federal Register at least 60 days prior to the effective date of the
decree; (ii) an opportunity for the public to provide written comments and an
opportunity for the United States to reply to such comments; and (iii) a
determination by the court that the Proposed Consent Decree is in the public
interest. Comments have been filed with the court by all interested parties
and AT&T is awaiting the U.S. Department of Justice’s (“DOJ”) response to
these comments. AT&T doces not know when the court will act on this matter.

If the requirements of the Antitrust Procedures and Penalties Act are not
complied with and court does not approve the Proposed Comnsent Decree, the guit
brought by the United States challenging the merger could be revived, which
may lead to a divestiture or further conditioning of the merger.

LIN Broadcasting Corporation

LIN Broadcasting Corporation ("LIN") is 52% owned by AT&T indirectly
through McCaw. Under a private market value guarantee agreement (the "PMVG")
between McCaw and LIN, a process began on January 1, 1595, to determine the
private market value per share of LIN (the "Private Market Price") using
independent appraisers. On March 7, 1995, the Private Market Price was
determined to be $127.50 per share. McCaw will have 45 days from March 7,
1995, teo decide whether to proceed with the acquisition of all the public
shares at that price, subject to the approval of the LIN public shareholders.
Based on the approximately 25 million shares of LIN held by the public, the
total purchase price would be approximately $3.26 billion.

AT&T and McCaw have not decided if McCaw will offer to acquire LIN’s public
shares and must evaluate the final price. If McCaw does not proceed with an
acquisition, the PMVG provides that McCaw will put LIN in its entirety up for
gsale under the direction of the LIN independent directors and subject to the
approval of the LIN public shareholders. In connection with this matter,
several purported class action suits have been filed against AT&T and others.
See Item 3. l.egal Proceedings.

INTERNATIONAL

The WorldPartners alliance was founded in 1993 by AT&T, Kokusai Denshin
Denwa Company, Ltd of Japan and Singapore Telecommunications to provide
multinational customers with a new level of seamless, high guality advanced
telecommunications and related services arcund the globe, under the brand name
WorldSource™ In 1994, Unisource N.V. {(a joint venture of the Dutch, Swedish,
Swiss and, it is expected, Spanish carriers in Europe) joined WorldPartners
along with Telstra of Australia, Hong Kong Tel, Korea Telecom, and others. As
of the end of 1954, WorldPartmners included eleven members who will provide
WorldSource Services to multinational customers covering more than two dozen
countries in North America, Europe and Asia.

AT&T has numerocus subsidiary companies and offices throughout the world.
AT&T has implemented an international organizational structure, along regional
lines, to complement the functional groups described above and to promote
shared accountability between regional units and those groups. Three regional
units, representing all AT&T businesses, are: Asia/Pacific, with headgquarters
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in Hong Kong; Europe/Middle East/Africa, with headquarters in Brussels; and
Caribbean/Latin America, with headquarters in Coral Gables, Florida.

AT&T has established a number of internaticnal alliances, ventures and
manufacturing facilities, including the following:

Asia/Pacific Region

AT&T owns 60% of AT&T Taiwan Telecommunications Co., Ltd., a joint venture
with the Taiwanese government and others in Taiwan which manufactures
switching and transmission systems.

AT&T owns approximately 15% of United Fiber Optic Communications Inc., a
venture with Pacific Electric Wire and Cable Ltd., Chiac Tung Bank and others
in Taiwan which manufactures fiber cable and transmission equipment.

AT&T owns semiconductor assembly and tesat facilities in Singapore.

ATeT owns B0% of AT&T Software Japan, Ltd., a jeoint venture with Industrial
Bank of Japan and Software Research Assgociates, which provides software

development.

ATLT owns approximately 60% of AT&T Jens Corpcraticn, a joint venture with
22 major Japanese companies which provides value added network services.

AT&T, through joint ventures, operates manufacturing facilities in the
People’s Republic of China for the production of copper and fiber cable,
switching systems, and transmission equipment.

Europe/Middle East/Africa Region

AT&T owns AT&T ISTEL Limited, a United Kingdom based company, that
manufactures software and provides scftware related services.

AT&T Network Systems International B.V. is a joint venture between AT&T,
which indirectly owns approximately 94% of the equity, and Compagnia
Telefonica Nacional de Espana, the national telephone company of Spain, which
owns approximately 6%. It designs, develops, manufactures and markets Network
Systems’ products in Europe and elsewhere. In addition, the joint venture
itself has established businesses and participates in joint ventureg in a
number of countries, including: the Netherlands, Belgium, the People’s
Republic of China, the Czech Republic, France, Germany, Ireland, Italy,
Kazakhstan, Poland and the Russian Federation.

AT&T owns 19.5% of UTEL, a Ukrainian joint venture company with PTT Telecom
and the Ukrainian State Committee of Communications, which provides services
and products to improve Ukraine’s domestic and intermational
telecommunicationg services.

AT&T owns AT&T Wireless Communications Products Limited (formerly "Shaye
Communications Limited"), a United Kingdom company engaged in research,
development and marketing of products for the ultra low power, portable,
radio-based telecommunications market.

AT&T owns in excess of 90% of Barphone S.A., a French company engaged
principally in the development, design, manufacture and marketing of small

PBXs and related equipment.

AT&T owne 50% of A/0 Telmos, a Rusisian joint venture company with Moscow
City Telephone Company which will own and operate a subscriber network in

Moscow.
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AT&T owne various contreolling interests in joint ventures in the Czech
Republic, Hungary, Poland and Slovakia which market key systems, PBXs, related
equipment and other AT&T products.

AT&T owns AT&T Microelectronica de Espana S.A., a Spanish company which
manufactures integrated circuits.

In addition, AT&T, through a joint venture, operates a manufacturing
facility in Ireland.

Caribbean/Latin America Regicn

AT&T owns four companies in Mexico which manufacture microelectronics
products, telephone answering machines, cordless telephones and corded
telephones, and repair various items of AT&T's consumer products business
unit.

AT&T owns 51% of AT&T Elecon Telesistemas C.A., a Venezuelan joint venture
with Electroconductores, C.A., which manufactures copper cable for the
Venezuelan market. .

AT&T owns 5% of VenWorld Telecom, C.A., a Venezuelan joint venture company
with GTE Venezuelan Telephone Incorporated and three Venezuelan corporations,
which owns 40% of the Venezuelan Telephone Company, Compania Ancnima Nacional
Telefonos de Venezuela ("CANTV").

AT&T owns 49% of AT&T Network Systems do Brasil, S§.A., a Brazilian joint
venture with SID Telecommunicacoes e Controles, S.A. and Marcep, S.A. which
manufactures and markets telephone switching systems.

AT&T owns 10% of Compania de Telefonas del Interior, S$.A., a joint venture
with GTE Mobile Communications International, Inc. and others which provides
wireless telecommunication gservice in Argentina.

AT&T owns 35% of Jamaica Digiport International Limited, a joint wventure
with Cable & Wireless PLC and Telecommunications of Jamaica, Ltd. which
provideg certain telecommunications services in the free-trade zone, Montego
Bay, Jamaica.

Canada

AT&T owns 22.5% of Unitel Communications Holdings, Inc., the scle
sharehoclder of Unitel Communications, Inc., a Canadian long distance carrier.

AT&T BELL LABORATORIES

AT&T Bell Laboratories provides support to all business units. It designs
and develops new products, systems, software and services, and carries cut a
broad program of fundamental research, to provide the technolegy base for
AT&T's future.

AT&T Bell Laboratories has made significant contributions to information
science and technelogy since its founding in 1%25. These contributions
include the invention of the transistor, the development of the nationwide
microwave radio network, and the design and development of integrated circuits
and many types of lasers. Areas of AT&T Bell Laboratories research and
development work in recent years include lightwave transmission, which offers
greater transmigsién capacity than other transmission systems; electronic
switching technolegy, which enables faster call processing, increased
reliability and reduced network costs; and microelectronice components, which
bring the latest advantages of scale of integration to the full range of
products offered by AT&T.
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Other advances achieved by AT&T Bell Laboratories include: the development
of the Karmarkar Algorithm, a mathematical optimization technique which is
being applied to the efficient layout of AT&T’'s long distance
telecommunications network; the development of optical amplifiers that
dramatically increase the distance messages c¢an be transmitted optically
before they must be reamplified, and the invention of a self-electro optic
effect device ("SEED") useful for optical storage, optical switching and
optical logic, thus advancing the future of photonic technologies; the
development of polysilicon memory structures widely used in dynamic random
accegs memories ("DRAMS"); the development of speech recognizers which provide
for the human control of complex systems with verbal commands; and
improvements to AT&T's ACCUNET®T1.5 gservice (a wideband, all-digital,
customer-dedicated service that combines voice, data and video communications)
that permit customer control of reconfigurations.

AT&T Bell Laboratories alsoc undertakes the architectural effort required to
see that AT&T products can be integrated within a framework of national and
international standards. An emphasis on use of the UNIX* Operating System, "Cv
language and other software suited to open architecture and easy connectivity
facilitates this architectural effort. AT&T Bell Laboratorieg has alsc made
significant contributions to the efficient coding of television pictures and
to wireless communications techneology.

In order to increase focus on customers and to create more responsive
organizations, much of the AT&T Bell Laboratories systems engineering and
development resource has been more formally aligned with business units.

These organizations remain AT&T Bell Laboratories, but they receive day-to-day
guidance from the business units they support.

COMPETITION, REGULATION AND LEGISLATION
Changing Competitive Environment

Communications services and products and information services and products
today are provided, in significant part, by companies in different industries.
Many of AT&T's competitors as well as participants in other segments of the
communications and information industries are large companies which have
substantial capital, technological and marketing resources.. The business and
competitive environment in the global information movement and management
industry is changing, however, and will likely be reshaped by numerous forces,
including customer preferences and needs, technoleogical developments,
increased competition and a reduction in domestic and foreign regulation.
While it is difficult to predict the specific nature and pace of changes that
might affect the business and competitive environment, AT&T anticipates that
these changes will cause many major companies to expand into other segmenta of
the communications and information industries. This may increase AT&T's
ability to participate in the provision of a broader range of services with
fewer regulatory constraints but result in increased competition in AT&T’s
existing markets.

Regulation of Rates

AT&T is subject to the jurisdiction of the FCC with respect to interstate
and international rates, lines and services, and other matters. For many
yvears prior to July 1, 1989, the system of regulation used by the FCC for AT&T
was rate-of-return regulation. Effective July 1, 1989, the FCC adopted a new
system of regulating AT&T known as "price caps" under which AT&T's prices,
rather than its earnings, are limited. In a series of decisions, beginning in
1991, the FCC removed the vast majority of AT&T's business services from price
caps regulation. Residential, 800 directory assistance and analog private
line services, however, are still subject to such regulation.

*Registered trademark of Novell, Inc.
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The FCC'g "price caps" system of regulation is designed to maximize the
incentive for AT&T to increase productivity and lower costs and increases
AT&T's flexibility to respond to market conditions. AT&T’'s price capped
services are subject to price ceilings, defined by indices based on AT&T's
price levels at the initiation of price cap regulation and adjusted annually
to reflect changes in inflation and certain other costs of doing business.
The price ceilings for services are also subject to a 3% annual decrease,
which reflects a 2.5% productivity level that the FCC says AT&T has achieved
historically plus an additicnal 0.5%. AT&T may raise prices of individual
gervices, but must stay within the ceilings overall. Generally, AT&T is
prohibited from raising or lowering the overall price of particular service
categories by more than 5% annually.

In 1991, the FCC adopted an order in its "interexchange competition"
proceeding (CC Docket No. 20-132), confirming that the interexchange market is
largely competitive. As a result, the order streamlined the regulation of
most AT&T outbound business services. In 1993, inbound B00 services were
streamlined and, on January 12, 1995, streamlining was extended to services
used by small business customers. These services are no longer subject to
price cap regulation; AT&T can file tariff revisions for these services on 14
days’ notice; and AT&T can offer individually negotiated contract-based rates
for these services.

AT&T's intrastate telecommunications services are subject to regulation in
many states by public service commissions or similar state authorities having
regulatory power over intrastate rates, lines and services and other matters.
The system of regulation used in many states, at least for some of AT&T's
services, is rate-of-return regulation. 1In recent years, recognizing the
competitive nature of AT&T’s services, many states have adopted different
systems of regulation, such as: complete remcval of rate-of-return regulation,
pricing flexibility rules for some or all of AT&T's services, price caps, and
incentive regulation.

Legislation and Other Regulation

During 1994, a number of bills were introduced in Congress which would have
permitted the Regional Bell Operating Companies (the "RBOCs") to offer long
digstance gervices under certain conditions and accelerated competition for
local access and local phone services. While none of these bills was enacted,
several key members of Congress announced plans to introduce new bills in the
current session that would set conditions under which the RBOCs would be
permitted to provide long distance services and wmanufacture equipment, and
permit competition in local services. On March 23, 1995, the Senate Commerce
Committee approved a telecommunications bill which establishes conditions
relating to local competition an RBOC must meet before it can provide long
distance service in the area in which it is the dominant provider of local
exchange service but would permit the RBOC to provide long distance service
elsewhere without satisfying these conditions. The bill would also permit
RBOC entry into the manufacturing of telecommunications equipment when long
distance entry is permitted. Proceedings are also pending before a number of
state regulatory commissions, including New York, California and Illinois,
concerning changes in the nature of the state regulaticn of telecommunication
gservices and the removal of constraints on local service providers. AT&T has
taken the position that because of the RBOCs’ current monopoly position in
providing local service, it is inappropriate for the RBOCs to receive relief
from the restrictions on providing long distance gervice, manufacturing
equipment and other regulatory constraints currently imposed on them until
competition in local service has developed. 1In this regard, AT&T and a number
of participants in the telecommunications industry have identified at least
nine critical conditions necessary to create the potential for effective
competition in the local service market, including the unbundling of basic
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network functions, interconnection to local network facilities and services,
dialing parity and number portability. There is no certainty that any federal
legislation will be passed, or if passed enacted into law, or state regulatory
changes will be effected, or if enacted or effected, what form any such
legislation or regulatory changes will take.

One state regulatory commission has taken regulatory action of the kind
described above. In November 1994, the New York Public Service Commission
approved the Open Market Plan of Rochester Telephone Company ("RTC"), pursuant
to which RTC was granted additional pricing flexibility for certain local and
toll services as part of a plan to permit other carriers to offer local and
toll service, either independently or using some of RTC's facilities. The
Open Market Plan did not satisfy all of the conditions AT&T has identified as
a prerequisite to establishing competition in local servieces. In January
1995, AT&T filed a petition for reconsideration of the Open Market Plan based
on its inability, as adopted, to foster local competitiom.

Competition; New Opportunities

AT&T currently faces significant competition in the provision of long
distance service and AT&T expects that the level of competition in
communications services will continue to increase. If regulatory, legislative
or technological changes occur, AT&T anticipates that it will experience new
and different competitors. These may include entrants from other segments of
the telecommunications and information services industries seeking to expand
their market opportunities. Such new competitors may enter with a strong
market presence, well recognized names and pre-existing direct customer
relationships. Depending on the timing and circumstances of, and any
competitive inequities not addressed by regulatory or legislative conditions
or restrictions on, their entry, AT&T's revenues and net income could be
adversely affected in future years.

Some of the same regulatory and technological changes that AT&T anticipates
will increase competition in its historic markets also are anticipated to open
new markets for AT&T in different segments of communications services,
end-to-end services, value-added services and multimedia services that AT&T
can provide through its advanced, intelligent network. AT&T’'s competitive
strategy includes positioning itself to best take advantage of these new
opportunities through the use of its leading networking
capabilities, respected brand name and other resources.

MFJ Activity

On July 6, 19924, four RBOCs (Bell Atlantic Corporation, BellSouth
Corporation, NYNEX Corporation, and Southwestern Bell Corporation) filed a
motion with U.S. District Court for the District of Columbia {the "District
Court")} to wvacate the Modification of Final Judgment of 1982 ("MFJ") in its
entirety, or, in the alternative, to remove the line of business restrictions.
The MFJ currently forbids the RBOCs from providing long distance services and
from manufacturing telecommunications equipment and customer premises
equipment. The motion maintains that changed circumstances have obviated the
need for the MFJ, that the local exchange is (or soon will be) competitive,
that regulation can prevent anticompetitive abuse of the local exchange
bottleneck, and that consumers and the nation will benefit from RBOC entry
into the long distance services and equipment markets. The DOJ is currently
investigating the motion. AT&T filed with the DOJ on December 7, 1994 its
oppoegition to the motion. Bell Atlantic has since withdrawn its support for
the motion. It is AT&T’s position that the Digtrict Court and the Court of
Appeals have previously rejected these claims, and nothing has changed since
these rejections that could now justify elimination of the line-of-business
restrictions and that the RBOCs retain the ability to use their local exchange
monopolies to impede competition in long distance and equipment markets, and
regulation cannot prevent anticompetitive behavior. Proceedings before the
District Court are expected to begin in the third quarter of 1995.
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Throughout the last two years, Ameritech Corporation has been pursuing its
"Customers First" plan before the FCC, the DOJ, and, most recently, the
Illinois Commerce Commission. That plan seeks to obtain relief from the MFJ's
interLATA restriction in return for the implementation of certain conditions
that could foster the development of local exchange competition. AT&T has
been vigorously contesting Ameritech Corporation’s plan in each jurisdiction,
and has filed its own petition asking the Illinois Commerce Commission to
implement all of the conditions needed to test the potential for local
exchange competition, without any linkage to MFJ relief. The Illinois hearing
examiners have released a proposed order that generally recognizes that
certain conditions are necessary to implement local exchange competition.

FINANCIAL SERVICES AND LEASING

AT&T is a major participant in the financial services and leasing industry,
with its operations conducted through AT&T Capital Corporation ("AT&T
Capital"), a majority-owned subsidiary of AT&T, and AT&T Universal Card
Services Corp. ("AT&T Universal Card Services"), a wholly owned subsidiary of

AT&T.
o AT&T CAPITAL

In August 1993, an initial public offering combined with a management stock
offering took place, which totaled approximately 14 percent of AT&T Capital’'s
common stock. As a result of the stock offerings, approximately 86 percent of
the outstanding common stock of AT&T Capital (approximately 82% on a
fully-diluted basis) is owned by AT&T indirectly through subsidiaries.

AT&T Capital is a full-service, diversified equipment leasing and finance
company that operates in the United States, Canada, Europe, the Asia-Pacific
region and Mexico.

AT&T Capital works side by side with AT&T and its affiliates to provide
customized financing for AT&T customers acquiring ATET and associated
equipment. AT&T Capital also provides: financing in connection with general
equipment used by AT&T entities; the AT&T affiliate investment recovery
program; and AT&T's employee vehicle leasing program. AT&T Capital’s captive
programs are dependent upon sales of products by AT&T and its affiliates and
the continued acceptance of these products in the marketplace.

AT&T Capital alsc leases and finances non-AT&T equipment including office,
manufacturing, data center and data processing and transportation equipment.
Additionally, the Company provides inventory financing for equipment dealers
and distributors, Small Business Administration lending, and asset management
and remarketing services.

AT&T Capital’s business is diversified by customer, customer type,
equipment segments, geographic location of its customers and maturity of

receivables.

In 1994 and January 1995, AT&T Capital expanded its internaticnal equipment
leasing and financial services operations to customers in Canada, Europe, and
Hong Kong and established operaticns in ARustralia and Mexico.

The ecquipment leasing and finance industry is highly competitive.
Participants in the industry compete through price (including the ability to
control costs), risk management, innovation and customer service. Principal
cost factors include the cost of funds, the cost of selling teo or acquiring
new end-user customers and vendors, and the cost of managing portfolics
{including, for example, billing, collection, credit risk management and
residual management. There is no assurance as to the volume of financing




-12-

opportunities that will be generated by sales or leases of equipment by AT&T
and its affiliates.

In its leasing and financing operations and programs, AT&T Capital competes
with captive or related leasing companies (such as General Electric Capital
Corporation and IBM Credit Corporation), independent leasing companies ({such
as Comdisco, Inc.), certain banks engaged in leasing, lease brokers and
investment banking firms that arrange for the financing of leased equipment,
and manufacturers and vendors who lease their own products to customers. In
addition, AT&T Capital competes with all banking and other financial
institutions, manufacturers, vendors and others who extend or arrange credit
for the acquisition of equipment and, in a sense, with the available cash
resources of end-users (i.e., end-users may use their availableé cash resources
to purchase equipment otherwige financeable by AT&T Capital). Many of the
competitors of AT&T Capital are large companies that have substantial capital,
technological and marketing resources; some of these competitors are
significantly larger than AT&T Capital and have access to capital at a lower
cost.

o AT&T UNIVERSAL CARD SERVICES

'AT&T Universal Card Services began operations in early 19%0. The AT&T
Universal Card is a combined general-purpose consumer credit card and AT&T
Calling Card that at year-end had receivables in the amount of $12.3 billion
in 1994, $9.2 billion in 1993, 36.6 billion in 1592, %3.8 billion in 1991, and
$1.6 billion in 199¢. The AT&T Universal Card is offered directly through
AT&T Universal Financial Corp., a Utah industrial lcoan company, and Universal
Bank, N.A., in Columbus, Georgia, which are both wholly owned by AT&T, and
under an affinity relationship with Columbus Bank and Trust Company in
Columbus, Georgia, a subsidiary of Synovus Financijal Corp. AT&T Universal Card
Services provides marketing and customer support for the AT&T Universal Card
program and it purchases cardholder receivables generated by the AT&T
Universal Card program.

The consumer credit card industry is highly competitive and some
seasonality exists, with a higher number of purchases occurring during the
year-end holiday season. The Company believes that the AT&T Universal Card
program is cne of the teop two or three bankcard/credit card programs, based on
generally available industry information, and on the number of cardholder
accounts in the United States.

SEGMENT, OPERATING REVENUE AND RESEARCH
AND DEVELOPMENT EXPENSE INFORMATION

For information abcut the Company's industry and geographic segments, see
Note 16 to the Consolidated Financial Statements. Such information is
incorporated herein by reference pursuant to General Instruction G(2).

For information about the consclidated operating revenues contributed by the
Company’s major classes of products and services and about consolidated
research and development expenses, see revenue tables and descriptions on
pages 22 through 26 and Consolidated Statements of Income on page 30 of the
Company’s annual report to security holders for the year ended December 31,
1994. Such information is incorporated herein by reference pursuant to
General Instruction G(2).

EMPLOYEE RELATIONS

AT&T employs approximately 304,500 persons in its operations. About 35% of
the employees of AT&T are represented by unions. Of those so represented
about 80% are represented by the Communications Workers of America ("CWA")},
which is affiliated with the AFL-CIO, about 19% by the International
Brotherhood of Electrical Workers ("IBEW"), which is also affiliated with the
AFL-CIO, and the remainder by other unions. Labor agreements with most of
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these unions extend through May 27, 1995. AT&T expects to commence
negotiations in April 1985 with union representatives concerning these
expiring agreements.

ENVIRONMENTAL MATTERS

The operations of the Company involve the release of materials to the
environment that are subject to regulation under environmental protection
laws. The Company is involved in a number of remedial actions to clean up
hazardous wastes in accordance with the Comprehensive Envircnmental Response,
Compensation and Liability Act ("CERCLA", or "Superfund"), the Resource
Conservation and Recovery Act ("RCRA") and state environmental laws. Such
statutes require that certain parties fund remedial actions regardless of
fault. During 1994, as in prior years, the Company has been making capital
expenditures for environmental control facilities.

An estimate of the costs of remedial actions or the amounts of capital
expenditures for future periods is subject to a number of uncertainties
including the following: the developing nature of administrative regulations
being promulgated under CERCLA, RCRA and other environmental protection laws;
the availability of other responsible parties at a site; the availability of
information regarding conditions at potential sites; uncertainty as to how the
laws and regulations may be applied to such sites; multiple choices and costs
associated with diverse technologies that may be used in corrective actions at
such sites; the eventual outcome of claims for insurance coverage; and the
time pericds (which may be quite lengthy) over which eventual remediation may
occur. In the opinion of the Company’s management, capital expenditures and
expenses in connection with remedial actions to comply with the present
environmental protection laws will not have a material effect upon the
Company’s future expenditures, annual consclidated financial statement or
competitive position beyond that provided for at year-end.

ITEM 2. PROPERTIES.

The properties of AT&T consist primarily of plant and equipment used to
provide long distance telecommunications services, manufacturing plants at
which the Company’s products and systems are produced and administrative
office buildings.

Telecommunications plant and equipment consists of: central office
equipment, including switching and transmission equipment; connecting lines
(cables, wires, poles, conduits, ete.); land and buildings; and miscellaneous
properties (work equipment, furniture, plant under construction, etc.)}. The
majority of the connecting lines are on or under public roads, highways and
streets and intermational and territorial waters. The remainder are on or
under private property.

AT&T operates 92 manufacturing facilities located throughout the United
States and abroad which at December 31, 1994, had a total of about 29 million
square feet. Approximately 26 million sgquare feet are in owned facilities and
the remaining 3 million square feet are in leased premises. Some of the
non-U.S. operationg are operated through joint ventures with other parties
{see the discussion of international alliances and ventures contained in Item
1. Business). AT&T also operates a number of sales offices, service, repair
and distribution centers, and other facilities, such as research and
development laboratories.

AT&T continues to manage the deployment and utilization of its assets in
order to meet its global growth objectives while at the same time ensuring
that these assets are generating economic¢ value added for the shareholder.
AT&T will continue to manage its asset base consistent with globalization
initiatives, marketplace forces, productivity growth and technolegy change.
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A gubstantial number of the administrative offices of AT&T are in leased
buildings. Substantially all of the important communications facilities are
in buildings owned by AT&T or leased from the regional holding companies
created at divestiture. Substantially all ¢f the major manufacturing plants
and major centers are in owned buildings. Many of the smaller facilities are
in rented quarters. Most of the important buildings are on land held in fee,
but a few are on land held under long-term leases.

ITEM 3. LEGAL PROCEEDINGS.

In the normal course of business, AT&T is subject to proceedings, lawsuits
and other claims, including proceedings under government laws and regulations
related to environmental and other matters. Such matters are subject to many
uncertainties and outcomes are not predictable with assurance. Consequently,
AT&T is unable to ascertain the ultimate aggregate amount of monetary
liability or financial impact with respect to these matters at December 31,
1994. While these matters could affect operating results of any one quarter
when resolved in future periods, it is management’s opinion that after final
disposition, any monetary liability or financial impact to AT&T beyond that
provided for at year-end would not be material to AT&T’'s annual consolidated
financial statements.

In connection with the merger of AT&T and McCaw, the parties entered into a
Proposed Congent Decree with the United States. For a discussion of the
Proposed Consent Decree, see Item 1. Business.

On February 17, 1995, two purported class actions were filed in the
Delaware Chancery Court entitled Fried v. MMM Holdings Inc.,, et al. (the
"Fried Action") and Blake v. AT&T Corp., et al. (together with the Fried
Action, the "Delaware Acticns"). On February 21, 1995, -a purported class
action was filed in New York State Supreme Court against AT&T and its
directors entitled Katz v. Robert E. Allen, et al. {the "New York Action"}.
The Delaware Actions allege that AT&T, among others, has wviclated its
fiduciary duties, and one of the Delaware Actions alleges that AT&T, among
others, has violated its cbligations under the PMVG, in each case by virtue
of, among other things, the McCaw Appraiser’s view that the private market
value of LIN as defined under the PMVG is $105 per share. The New York Action
similarly alleges that AT&T and its directors have viclated their fiduciary
duties by virtue of, among other things, the McCaw Appraiser’s determination
under the PMVG. On March 3, 1995, plaintiffs in the Delaware Actions
requested of the court that those actions be consolidated with two additiocnal
actions that have been filed in the Delaware Court of Chancery entitled
Phillip Frank v. McCaw Cellular Communications, et. al. and H. Richard
Dollinger v. MMM Holdings, Inc. Pursuant to the proposed order of
consolidation, the complaint in the Fried Action would be designated as the
complaint in the consolidated action. AT&T believes that the actions are
without merit.

On July 31, 1991, the United States Environmental Protection Agency Region
III issued a complaint pursuant to Section 3008a of the Resource Conservation
and Recovery Act alleging violations of various waste management regulations
at the Company’s Richmond Works, Richmond, Virginia. The complaint seeks a
total of $4,184,304 in penalties. The Company is contesting both liability
and the penalties.

In addition, on July 31, 1%91, the United States Environmental Protection
Agency filed a civil complaint in the U.S. District Court for the Southern
District of Illinois against the Company and nine other parties seeking
enforcement of its CERCLA Section 106 cleanup order, issued in November 19390
for the NL Granite City Superfund site, Granite, Illinois, past costs, civil
penalties of $25,000 per day and treble damages related to certain United
States’ costs. The Company is contesting liability.
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On January 31, 1994, the Company pleaded guilty to a misdemeanor and paid a
fine of $175,000 in connection with environmental violations at the Company’s
facilities in Reading, Pennsylvania.

During 1994, AT&T Nassau Metals Corporation ("Nassau"), a wholly owned
subsidiary of AT&T, and the New York State Department of Environmental
Conservation ("NYSDEC") were engaged in negotiations over a study and cleanup
of the Nassau plant located on Richmond Valley Road in Staten Island, New
York. During these negotiations, in June 1594, NYSDEC presented Nassau with a
draft consent order which included not only provisions relating to site
investigaticn and remediation but alsc a provision for payment of a $3.5
million penalty for alleged violations of hazardous waste management
regulations. No formal proceeding has been commenced by NYSDEC. Nassau has
denied most of the allegations and is also contesting the penalty.
Negotiations and discussions are still continuing.

The foregoing environmental proceedings are not material to the
consolidated financial statements or business of the Company and would not be
reported but for Instruction 5 C. of Item 103 of Regulation $-K, which
requires disclosure of such matters.

See also the discussion herein in Item 1. Business, for additional
information about environmental matters.

ITEM 4. SUBMISSION OF MATTERS TO A VOTE OF SECURITY-HOLDERS.

No matter was submitted to a vote of security holders in the fourth quarter
of the fiscal year covered by this report.
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Executive Officers of the Registrant
{as of March 1, 1995)

Became
ATE&T
ExXecutive
Officer
Name Age on
Robert E. Allen* ....... 60 Chairman of the Board and Chief
Executive Officer ............ 9-86
Richard S. Bodman ...... 56 Senior Vice President, Corporate
‘ Strategy and Development ..... 8-90
Harold W. Burlingame ... 54 Senior Vice President, Human
RESOUYXCES . .t it vt nrsannrnnsens 9-86
Marilyn Laurie ......... 55 Senior Vice Pregident, Public
Relations .......ccouivvvenvnnvnnns 2-87
Alex J. Mandl ....... ... 51 Executive Vice President and

Chief Executive Officer,

Communications Services Group 8-91
William B. Marx, Jr. ... 55 Executive Vice President and

Chief Executive Officer,

Multimedia Products Group .... 7-89
Richard A. McGinn ...... 48 Executive Vice President and

Chief Executive Officer,

Network Systems Group ..... .+ 10-94
Richard W. Miller ...... 54 Executive Vice President and

Chief Financial Officer ...... 8-93
Victor A. Pelson** .. ... 57 Executive Vice President and

Chairman Global Operations

TOAM v v v e vt ot vm v mm e meaenannan 3-89
Daniel ¢. Stanzicne .... 49 President, AT&T Bell

Laboratories ...........ucv.nn 1-95
John D. 2Zeglis ......... 47 Senior Vice President - General

Counsel and Government

Affairs . ...t e 9-86

*Member of the Board of Directors and Chairman of the Executive

and Proxy Committees.
**Member of the Board of Directors.

All of the above executive officers have held high level managerial
positions with AT&T or its affiliates for more than the past five years,
except Messrs. Bodman, Mandl and Miller who have been officers of AT&T since
August 23, 1990, August 1, 1991 and August 9, 1993, respectively. Prior to
joining AT&T, Mr. Bodman was President of Washington National Investment
Corporation, an investment company, for more than five years. Prior to
joining AT&T, Mr. Mandl was Chairman and Chief Executive Officer of Sea-Land
Service, Inc., an ocean transportation and distribution services company, for
four years and prior thereto held executive positions at CSX Corporation.
Prior to joining AT&T, Mr. Miller was with Wang Laboratories, Inc. from 1989
through 1993, sgerving as President and Chief Operating Officer and later as
Chairman, President and Chief Executive Officer.

Officers are not elected for a fixed term of office but hold office until
their successors have been elected.
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PART II

Items 5. through 8.

The information required by these items is included in pages 21 through 44
and on the inside back cover of the Company’'s annual report to security
holders for the year ended December 31, 1994. The referenced pages of the
Company’s annual report to security holders have been filed as Exhibit 13 to
this document. Such information is incorporated herein by reference, pursuant
to General Instruction G(2).

Item 9. Changes in and Disagreements with Accountants on Accounting and
Financial Disclosure.

There have been nc changes in independent auditors and no disagreements
with independent auditors on any matter of accounting principles or practices,
financial statement disclosure, or auditing scope or procedure during the last
two years.

PART III

Items 10. through 13.

Information regarding executive officers required by Item 401 of Regulation
8-K is furnished in a separate disclosure in Part I of this report because the
Company did not furnish such information in its definitive proxy statement
prepared in accordance with Schedule 14A.

The other information reguired by Items 10 through 13 is included in the
Company‘’s definitive proxy sStatement dated February 28, 1995, on page 6, the
first paragraph on page 7, the last paragraph on page 7 through page 13, and
the last paragraph on page 24 through the first full paragraph on page 41.
Such information is incorporated herein by reference, pursuant to General
Instruction G(3).

PART IV

Item 14. Exhibits, Financial Statement Schedules, and Reports on Form 8-K.
(a) Documents filed as a part of the report:

(1) Financial Statements:

_ Pages

Report of Management ........... ..ot nn it
Report of Independent Auditeors ................ e *
Statements:

Conscolidated Statements of Income ............... O

Congolidated Balance Sheets ..............0.uuu.. L]

Consolidated Statements of Cash Flows ........... *

Notes to Consolidated Financial Statements ...... *

*Incorporated herein by reference to the appropriate portions of the
Company’s annual report to security holders for the year ended
December 31, 1994. {See Part II.)
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Financial Statement Schedules:

(2}

Report of Independent Auditors ...................... 21

Schedules:

II -- Valuation and Qualifying Accounts ............. 22

IX -- Short-Term BOrrowings ..... .. cieeennneacnnnnan 24

Separate financial statements of subsidiaries not
consolidated and 50 percent or less owned persons are
omitted since no such entity constitutes a
"gignificant subsidiary" pursuant to the provisions of
Regulation S-X, Article 3-09.

{3) Exhibits:

Exhibits identified in parentheses below, on file with the
Securities and Exchange Commission ("SEC"), are incorporated
herein by reference as exhibits hereto.

Exhibit

Number
Restated Certificate of Incorporaticn of the
registrant, dated January 10, 1989, Certificate of
Change to Restated Certificate of Incorporation dated
March 18, 1992, Certificate of Amendment to Restated
Certificate of Incorporation dated June 1, 1992, and
Certificate of Amendment to the Certificate of
Incorporation dated April 20, 1994, (Exhibit 4B to
Registration Statement No. 33-53765).
By-Laws cof the registrant, as amended May 18, 1854.
No instrument which defines the rights of holders of
long term debt, of the registrant and all of its
conseolidated subsidiaries, is filed herewith pursuant
to Regulation $-K, Item 601({b) (4) (iii} {A). Pursuant
to this regulation, the registrant hereby agrees to
furnish a copy of any such instrument to the SEC upon
request.

(a)1 AT&T Short Term Incentive Plan as amended March, 1594,

(A)2 AT&T 1987 Long Term Incentive Program as amended

July 17, 1983 (Exhibit (10) (iii) (A)2 to Form SE dated
March 24, 1993, File No. 1-1105).
(A)3 AT&T Senior Management Individual Life Insurance

(10} {iii)

Program dated January 1, 1987 (Exhibit (10) (iii) (A}1
to Form SE, dated March 25, 1987, File No. 1-1105) and
as revised December 1, 1394.



Exhibit
Number

(10) (iii) (A} 4

(10} {iii) (A)5

{10) (iii) (A) 6

-
-
P-

(10) ( Y (A7

(10} (iidi) (A)8

(10) (iii) (A) S

(10) (1id) (A)10

{10) (iidi) (a)11

(10} (iii} {(A)12

{10) (1ii) (A) 13

(10) (iii) {(A) 14

(10) (iidi) {(A)15
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AT&T Senior Management Long Term Digability and
Survivor Protection Plan dated February 23, 1984
(Exhibit (10) (iii) (A)1 to Form SE, dated February 21,
1986, File No. 1-110S5).

AT&T Senior Management Financial Counseling Program
dated December 29, 1994.

AT&T Deferred Compensation Plan for Non-Employee
Directors, as amended December 15, 1953 (Exhibit
(10) (iii) (A)6 to Form 10-K for 1993, File No. 1-1105).

AT&T Directors Individual Life Insurance Program dated
January 1, 1987 (Exhibit (10) (iii) (A)3 to Form SE,
dated March 25, 1987, File No. 1-1105).

AT&T Plan for Non-Employee Directors’ Travel Accident
Insurance (Exhibit (10) (iii) (A)8 to Form 10-K for
1990, File No. 1-1105).

Extract from AT&T (formerly Bell System) Management
Pension Plan regarding limitations on and payments of
pension amounts which exceed the limitations contained
in The Employee Retirement Income Security Act, with
amendments effective Qctober 1, 1985 (Exhibit

(10) (iii) (A)2 to Form SE, dated February 21, 1986,
File No. 1-1105).

AT&T Non-Qualified Pension Plan, (with amendments
effective June 1, 1988) (Exhibit 10(iii) (A)10 to
Form SE, dated March 26, 19%0, File No. 1-1105).

AT&T Senior Management Incentive Award Deferral Plan,
as amended January 20, 1994 and March 25, 1994.

AT&T Mid-Career Hire Program revised effective January
1, 1988, including AT&T Mid-Career Pension Plan, as
amended May 15, 1985 (Exhibit {10) (iii) (A)4 to

Form SE, dated March 25, 1988, File No. 1-1105).

AT&T 1984 Stock Option Plan, as modified December 19,
1984 (Exhibit 10{(t) to Form SE, dated February 27,
1985, File No. 0-13247).

Form of Indemnification Contract for Officers and
Directors (Exhibit (10) (iii) (A)é to Form SE, dated
March 25, 1987, File No. 1-1105).

Pension Plan for AT&T Non-Employee Directors revised
February 20, 1989 (Exhibit ({(10) (iii) (A) (15) to Form
10-K for 1993, File No. 1-1105).




Exhibit
Number

{10) (iii) (A)1e
(10) (iii) (A)17

{10) (idii) {A)18

(12)

(13}

{21)
(23)

(24)a

(24)b

{27)
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AT&T Senior Management Basic Life Insurance Program
(Exhibit (10) {(iii) (A)16 to Form 10-K for 1990, File
No. 1-1105).

Form of AT&T Benefits Protection Trust Agreement
(Exhibit (10) (iii) (A)17 to Form SE, dated March 25,
1992, File No. 1-1105). '

Employment Agreement between American Telephone and
Telegraph Company and Alex J. Mandl dated August 1,
19381 (Exhibit (10) (iii)} (A) 18 to Form 10-K for 1993,
File No. 1-1105).

Computation of Ratio of Earnings to Fixed Charges.
Specified portions (pages 21 through 44 and the inside
back cover) of the Company’s Annual Report to security
holders for the year ended December 31, 1994.

List of subsidiaries of AT&T.

Congent of Coopers & Lybrand L.L.P.

Powers of Attorney executed by officers and directors
who signed this report,

Board of Directors’ Resolution.

Financial Data Schedule.

AT&T will furnish, without charge, to a security holder upon
request a copy of the annual report to security holders and the
proxy statement, portions of which are incorporated herein by
reference thereto. AT&T will furnish any other exhibit at cost.

(b) Reports on Form 8-K:

Forms 8-K dated October 26, 1994, December 8, 1994, December
13, 1994 and Qctober 26, 1994, as amended (filed December 27,

1994} .
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REPORT OF INDEPENDENT AUDITORS

To the Shareowners of AT&T Corp.:

Qur report on the consolidated financial statements of AT&T Corp. and
subsidiaries has been incorporated by reference in this Form 10-K from page
29 of the 1994 Annual Report to the Shareowners of AT&T Corp. In connection
with our audits of such financial statements, we have also audited the related
consolidated financial statement schedules listed in the index on page 18 of
this Form 10-K.

In our opinion, the consolidated financial statement schedules referred to
above, when considered in relation to the basic financial statements taken as
a whole, present fairly, in all material respects, the information required to
be included therein.

As discussed in our report referred to above and in Note 2 to the
consolidated financial statements, in 1993 the Company changed its methods of
accounting for postretirement benefits, postemployment benefits and income
taxes.

COOPERS & LYBRAND L.L.P.

1301 Avenue of the Americas
New York, New York
January 24, 1985




Schedule II--Sheet 1

AT&T CORP.
AND ITS CONSOLIDATED SUBSIDIARIES

SCHEDULE II--VALUATION AND QUALIFYING ACCCUNTS

{(Millions of Dollars}

COL. A COL. B CoL. C COL. D COL. E
Additicns
(1) (2)

Balance at Charged to Charged Balance

Beginning Costs and to Other at End
Description of Period Expenses Accounts Deductions (a) of Period

Year 1994
Allowances for doubtful accounts (b) ..... $1,225 $1,929 559 41,753 51,460

Reserves related to business
restructuring and facility

consolidation (d) ..... ... ... 51,440 $ (53} 5(28) $ 465 5 894

Deferred tax asset valuation allowance ... § 212 3 -- $(34) $ -- . 4§ 178
Year 1993

Allowances for doubtful accounts (b) ..... $1,013 $1,665 566 () 51,519 51,225

Reserves related to business

restructuring, including force

and facility consolidation {(d) ......... 52,006 5 416 $ S $ 987(e} $1,440
Deferred tax asset valuation allowance ... § 212 5 -- -~ 5 = $ 212

The Notes on Sheet 2 are an integral part of this Schedule.

—Z z_



Schedule Il--Sheet 2

AT&T CORP.
AND ITS CONSOLIDATED SUBSIDIARIES

SCHEDULE II--VALUATION AND QUALIFYING ACCOUNTS

(Millions of Dollars)

_.EZ_

COL. A COL. B COL. C con. D COL. E
Additions
(1) (2)
Balance at Charged to Charged Balance
Beginning Costs and to Other at End
Description of Period Expenses Accounts Deductions (a} of Period
Year 1992
Allowances for doubtful accounts (b) ..... $1,049 51,983 %31 (c) $2,050 $1,013
Reserves related to business
restructuring, including force
and facility consolidation {(d} ......... $2,792 $ &4 58 $ 858 $2,006
(a) Amounts written off as uncollectible, payments and reversals.
(b) Includes allowances for doubtful accounts on long-term receivables of $209, $185 and %153 in 1994, 1993 and 1992,
regpectively (included in Finance receivables in the Consolidated Balance Sheets).
{c) Amounts previously written off which were credited directly to this account when recovered.
{d) Included primarily in Other current liabilities and in Other liabilities in the Consclidated Balance Sheets.
{(e) Upon adoption in 19%3 of Statement of Financial Accounting Standards No. 112, "Employers’ Accounting for Postemployment

Benefits, " $412 of business restructuring reserves established before 1993 were reclassified to postemployment benefit
liabilities.
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AT&T Corp.
AND ITS CONSOLIDATED SUBSIDIARIES

SCHEDULE IX - SHORT-TERM DEBT

(Millions of Dollars)

Notes Pavable:

Commercial Paper...
Other Notesg.......

Current Portion of
long-term lease

obligations.........

Current portion of

long-term debt......

Average amounts of
Notes Payable
ocutstanding during

the year...........

Maximum amounts of
Notes Payable at
any month end

during the year....

NOTE: In future years,

$10,777

$13,666

11,357

Amount

1994 1993 19292
5 8,761 % 6,053
324 231 281
30 52 108
2,015 1,249
411, 063 s 7,691
Amount for the Year
1994 1993 1992
S 8,010 $ 5,117
5 9,959 $ 6,334

Weighted
Average
Interest Rate

1954 1593 1992
4.7% 3.3% 3.8%
9.7% 10.0% 10.9%
4.6%(b) 3.7%(b) 4.4%(b)

the information contained herein will be added to the

Company’'s Consolidated Financial Statement Footnotes included in the Company’s
Annual Report to Shareowners.

(a) See Note (5) to the Consclidated Financial Statements
{b) Computed by dividing the average face amount of notes payable into the
aggregate related interest expense.
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SIGNATURES

Pursuant to the reguirements of Section 12 or 15(d} of the Securities
Exchange Act of 1934, the registrant has duly caused this report to he
signed on its behalf by the undersigned, thereunto duly authorized.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

By S. L. Prendergast
Vice President and Treasurer

March 24, 1995

Pursuant to the requirements of the Securitiegs Exchange Act of 1934, this
report has been signed below by the following persons on behalf of the
registrant and in the capacities and on the date indicated.

Principal Executive Officer: A

Robert E. Allen Chairman
of the Board

Principal Financial Officer:

Richard W. Miller Executive Vice
Pregident and
Chief PFinancial
Officer

Principal Accounting Officer:

Maureen B. Tart Vice President >~ By S. L. Prendergast
and Controller {attorney~-in-fact)

Directors:
March 24, 1995
Robert E. Allen

M. Kathryn Eickhoff
Walter Y. Elisha
Philip M. Hawley
Carla A. Hills
Belton K. Johnson
Drew Lewis

Donald F. McHenry
Victor A. Pelson
Donald S. Perkins
Henry B. Schacht
Michael I. Sovern
Franklin A. Thomas
Jogseph D. Williams
Thomas H. Wyman
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I We are dedicated to being the world’s best at
bringing people together — giving them easy
access to each other and to the information
and services they want and need — anytime, anywhere.

The current integrated AT&T provides communica-
tions services and products, as well as network equip-
ment and computer systems, to businesses, consumers,
communications services providers and government

ATal

agencies. Our Worldwide Intelligent Network
carries more than 200 million voice, data, video
and facsimile messages every business day.
AT&T Bell Laboratories engages in basic research as
well as product and service development. AT&T
also offers a general-purpose credit card and finan-
cial and leasing services. We do business in some
200 countries.

1995 Financial Highlights

ah DOLARS IN MILIONS [ ExCET rek st wounrs | 1995 1994 . chowee

REVENUES REVENUES

WERE AT Telecommunications services $ 47,277 $ 44,600 6.0 %

RECORD Products and systems 22,412 21,161 5.9

LEVEI'S Rentals and other services 6,189 6,216 [0.4)

FC s Financia servces and leasing Y w7197

. Total revenues $ 79,609 $ 75,094 6.0%
INCOME

RENSD.I-gl#'EgRING Operating income $ 1,215 S 7,949 (84.7)%
Net income 139 4,710 (97.1)

CHARGES ' :

REDUCED PER COMMON SHARE

NET lNCOME Net income $ .09 $ 301 (97.0)%

BY $5 BILLION. Dividends declared 1.32 1.32 -
Stock price at end of year 64.75 50.25 28.9

. : OTHER INFORMATION

WE MADE Cash provided by operations $ 9690 S 9,046 7.1 %

STRATEGIC Cash used for investing activities 11,953 9.845 21.4

INVESWENTS Total assets at year-end 88,884 79,262 12.1

IN OUR FUTURE- Total employees at year-end 299,300 304,500 (1.7)
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Why AT&T is How shareholders Services that Systems and Computing

reinventing are likely to be go well beyond products serving systems to help

itself yet again. affected.

the telecommu-
nications industry.

long distance.

businesses prosper.




AT&T will
separate into

three stand-alone

companies

each focused on a major segment of the
growing global information industry. This
restructuring is designed to make our
businesses more responsive to customers
and more agile competitors in their markets.

TECHNOLOGIES i

Consumer services Network systems Computer systems
D ) p : and services
Business services Microelectronics

Wireless services Business
_ : communications
On-line services systems

International services Consumer products
AT&T Laboratories Bell Laboratories




TO OUR SHAREOWNERS

itsa
new worlid.

It was a year of record
sales. It was also a year
when we took $5 billion in
charges against earnings to pre-
pare ourselves for the future.
It was a year that saw AT&T
reap the benefits of the McCaw mer-

ger with a 39 percent increase in

cellular customers and acquisition ’

of key personal communications 2 a

services licenses. So we'e moving QUICkly to put
It was a year that saw us

make the first forays into the into effect.

$90 billion U.S. local services
market and a year when we
entered previously closed do-
mestic service markets in the United Kingdom
and India.

It was a year when we continued to global-
1ze the business through communications infra-
structure sales in China, the Philippines, Saudi
Arabia and other countries.

It was a year when we opened a vital new
dumension of our business by launching a series
of Internet-based services.

But more than anything else, 1995 will
be remembered for an announcement we made
early on the morning of September 20.

That was the day we announced plans to
separate AT&T into three independent, publicly
held corporations.

our restructuring plan

ROBERT E. ALLEN, CHAIRMAN

The new AT&T will be fo-
cused on our core strength of com-
munications services. The second
company, Lucent Technologies,
will offer communications systems
and technology, and the third, NCR,
will offer computer systems and

Plans in themselves dont services. We also announced our
create value. Action does.

intent to sell AT&T Capital Corp.,
our financing and leasing arm.
Our decision to go this route

reflects our determination to shape
and lead the dramatic changes

that have already begun in the
worldwide market for communi-
cations and information services
— a market that promises to double in size before
we ring in the new century. It was, as well, a
determination to act while our position is strong.

We operate in a global information industry
grown used to a diet of constant change, where
multibillion-dollar deals between once unthinkable
partners have become
almost commonplace.
But on September 20,
even the most knowledge-
able business journalists
and financial analysts allowed themselves a
moment of stunned surprise.

Then they got down to looking at the details
of what we were doing and why.
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By the close of that business day the finan-
cial markets had delivered an initial endorse-
ment. AT&T’s stock price jumped from $57-5/8
to $63-3/4. In other words, the stock market
value of your company increased by $10 billion
in one day. Thanks to a strong stock market and
our initiative, our stock price closed at $64-3/4
as the year ended.

This investor reaction reflects confidence in
the strategic thinking behind this restructuring.
Three independent corporations will be able to
go after the exploding opportunities of the indus-
try faster than they could as parts of a much
larger corporation.

The three new companies we’ll launch at the
end of the year will be free to pursue the best
interests of their customers without bumping
into each other in the marketplace. They are
designed to be fast and focused, with a capital
structure suited to their individual industries.

But let me reassure you, neither your board
of directors nor I has lost sight of the fact that

Wall Street’s enthusiasm is for a plan. And plans

in themselves don’t create value. Action does.
So we’re moving quickly to put our restructur-
ing plan into effect. Our actions are motivated

by the creation of long-term value, not short-term
surges in value.

We intend to do all of this in only 15 months.
[ am immensely proud of the job AT&T people
are doing in keeping to a rigorous schedule as
they move this complex process along. They
understand that the changes we’re making must
be transparent to our customers. We cannot and
will not in any way
let up on our customer
commitments or finan-
cial targets.

But our speed in mov-
ing ahead reflects the realities of a fast-changing
world that won’t wait for any company to catch
up. Our decision to restructure was driven by
seismic shifts in customer needs, technology
and public policy.

Make no mistake about it, these are funda-
mental changes. They offer unprecedented new
opportunities for us, but they also carry the

Were reinventing

... again.

|

threat of washing away any company that
chooses to cling to the status quo and ignore the
power of these changing conditions.

Technology is rapidly driving down the cost
of basic communications and opening the door
for widespread use of advanced information ser-
vices, increasingly making use of the Internet. It’s
driving the need for new global alliances as
well, putting us in direct competition with com-
panies we barely knew about 10 years ago.

Changes in public
policy are beginning
to open up monopoly
telecommunications
markets to competi-
tion, in the United States and many other parts
of the world.

The cause of competition tumed a major corner
in February 1996 when the U.S. Congress passed
its long-awaited telecommunications reform bill.
This ends the local telephone companics” legally pro-
tected monopolies in local service and frees AT&T
to enter the enormous, untapped local exchange
markets. Conversely, Bell companies will be able
to offer long distance service in their home territo-
nries when —and only when — their local monopolies
are open to genuine competition. We’ll be working
closely with national and state regulatory agencies
as they set rules for implementing the new law.

By prying open the local monopolies, this
public policy change creates a competitive mar-
ket for end-to-end services. Customers can choose
winners and losers based on who offers the best
services and prices. In that kind of arena, we're
confident of our success.

Customers, large and small, will increasing-
ly expect communications companies to pro-
vide combinations of services tailored to their
individual needs at competitive prices. Those
services will range from familiar long distance
and local service to wireless communications,
advanced information services and electronic
commerce. We're preparing to be the leader in
making this happen.

Each of the new companies we're creating will
| start life with the size and market presence to be a
| leader in this swirling information marketplace.

Re anoe e s e e o o0 oo AN
V companies wil
.

o pursue the best

their customers.
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We've journeyed from the
pioneering days of telephony...

The new AT&T communications services
company represents a business with annual sales
of about $51 billion. It will include all of our
services businesses and be the world market }
leader on its first day in business.

Lucent Technologies, the new systems and
technology company, includes Network Systems,
Bell Labs and most of our equipment business.

It expects to have $21 billion a year in sales
to start. Details on the systems and technology ‘
company are contained in a registration statement

We have always been committed to support-
ing our communities, as well. For example, we
announced we would spend $150 million over
the next five years to help America’s schools
make better use of information technology.
The AT&T Learning Network will offer Internet
access to every elementary and secondary school
in America along with other forms of communi-
cations technology. We will also offer teachers
technology mentors and support so they can use

this technology effectively

filed February S, 1996 with respect to the planned 1 /% men and women in teaching children.
initial public offering of shares in that company. of AT&T have made us Perhaps most important,
The new computer company will be a trim- ‘ the team to beat. the three new companies

med down version of our current computer busi-
ness. We’ve just changed the name back to NCR
to capitalize on the global customer recognition
that name holds. NCR can use that recognition
to its advantage after the spin-off is complete. ‘

Like many others in the computer industry,
NCR has had some hard sledding over the past
few years and I’'m disappointed that we haven’t
been able to make this merger work. But this
business, with $8 billion a year in sales, has an
ambitious turnaround plan in place. It’s our inten-
tion to spin this company off to our shareowners
at the end of this year after taking appropriate
steps to move NCR into a position of profitability.

We also plan to sell off our remaining interest ‘
in AT&T Capital Corporation. That company
today is the largest publicly owned equipment
leasing and financing company in the U.S.and is
building a worldwide presence. We plan to con- ‘
tinue to use AT&T Capital as a preferred supplier,
as do the other new companies, but we’ll use the pro-
ceeds from the sale to retire debt and otherwise in-
vest in all three companies.

You'll find profiles Each will start life with
of each of the three new the size and market

companies inside this presence to be a leader.
annual report. I encour-

age you to take time to read them.

These companies will differ. But they will share
a common heritage. Each company inherits a legacy
of values from the AT&T we’ve all known over the
years. Those values include a deep commitment
to customers and dedication to quality principles.

share a history of looking to
the values of Our Common Bond as a guide to
doing business. One of those values is Respect for
Individuals. We are making an intense effort to
live that value now as we go through the difficult
process of reducing our skilled and capable work
force by about 40,000 jobs, or about 13 percent.

Every one of our businesses looked long and
hard at staffing needs for the new companies. The
employment levels we decided on represent the
number of people needed to win in an increasing-
ly competitive, cost-sensitive set of businesses.

Good and talented people will be leaving us be-
cause they are not a match for our future needs and
size. That can’t be helped. But we are making sure
that these people are treated with respectand dignity.
They will also have a package of financial benefits
and support services to help them into new careers.

Major change always comes with some degree
of sacrifice, and AT&T has been no stranger to
major change over the last 15 years. Most of that
change has been overwhelmingly positive.

The restructuring we’re doing now has to be
seen in the context of a continuing journey for
AT&T that’s brought us from the pioneering days
of telephony into a new world of information
technology. You dont make a journey of this mag-
nitude without hitting some bumps along the way.
And you certainly don’t do it without making
major changes.

In the 10-plus years since divestiture, we've
converted from a predominantly analog to an
all-digital network primed to capitalize on the



-«.into a new world of
information technology.

emerging market for advanced services. We've
taken a business that was exclusively domestic
and made major strides in becoming a truly
global corporation.

The men and women of AT&T have embraced
the lessons of competition and made us the team to
beat in some of the world’s most competitive mar-
kets. As the trend towards competition opens up in
new areas of the global telecommunications mar-
ket, AT&T people around the world are ready to
move in with enthusiasm and confidence.

We know there are no more important skills
for us than continuously learning and rapidly
adapting in this vibrant industry. In closing.

I think it’s worth pointing out that investors in
AT&T have done well by our decade-plus of
major changes since divestiture.

When you add in dividends and stock price
increases, since January 1984 the value of your
investment in AT&T has grown 19 percent
annually on an average compounded basis. Not
bad, but we’re anxious to prove what we can
do in the future.

As we prepare to launch the new AT&T, the
past, to borrow a phrase, is prologue. Despite
the pride we take in where we’ve been, our ex-
citement comes from where we’re going.

(

Robert E. Allen
Chairman
February 11, 1996

What to ex as
o : e an Asthamner e

i As each of the new companies is spun off from AT&T
you'll receive shares in that company. The companies are
likely to be spun off at different points late in 1996. The

number of shares you'll receive for each AT&T share you own
has not yet been determined. Your current AT&T shares
will then represent shares in the “new AT&L"

After the companies separate, future dividends
will be declared by each companys board of directors.
No one can predict their actions or commit them to a

dividend policy. However, we understand your
expectations as a shareowner and the
importance of the dividend to you.

i As 1996 progresses, we'll continue to report
on developments in quarterly reports. We've also
created a toll-free number you can call to hear updated
information or to ask questions: 800 756-8500.




\Our futureisalong
e distance from long
distance.Were moving toa
full menu of communications
and information services
including local and wireless
calling, credit cards, on- A
line services, consulting == ...
and electronic
commerce.
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In billions of dollars -
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Growth of the global communications and infor
mation services market: Estimated at $1 trillion
in 1995, growing te $2 trillion by the year 2000.
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1995
THE NEW AT&T*
Revenues $51 billion
Assets $56 billion
Employees 127,000

*Revenues, assets and employees represent those the company would have
shown at year-end had it existed as a separate company (see the Financial
Review section Ifor more details). The number of employees listed does not
reflect the total impact of previously announced work force reductions.

The worlds most
sophisticated networlk.

~ We continue to set — and quickly break — records for the number of
calls handled by our network, and we complete those calls with better
sound quality than anyone else. Our network is getting more useful to
customers every day as we build in features like Internet access, dial-up
videoconferencing and business collaboration tools.

Awidely recognized

and trusted brand.

- AT&T tops Advertising Age's most recent list of the Top 200
Brands in the U.S. and leads the list of the 20 best companies identi-
fied by U.S. consumers in a recent Harris Poll. Recognition outside
the U.S. is climbing steadily as we expand our presence.

A base of more than

20 million customers.

- As we expand into new services like cellular and paging, electronic
commerce and information access, we have the customer relationships,
marketing channels and customer service capabilities to grow revenues
cost-effectively.

A SAMPLE OF
OUR SERVICES

FOR CONSUMERS

1 800 CALL ATT®

AT&T True Reach™
International savings

AT&T True Reach™ Savings
aon U.S, calling

AT&T Universal Card

_ TORBUSINEISES
ACCUNET™ private line

digital services
AT&T Network Notes™

applications hosting
AT&T WoridNet™

Intemet access services
ATET WoridSource™

global voice

and data services
EasyLink Services® family of

messaging services
InterSpan® data services
Megacom® services for large

volumes of incoming

and outgoing calls
MultiQuest® 900 Services
NetWare Connect Service™

for connecting

local area networks
Smail Business Advantage

volume cailing plan
TeleConferencing Service
WorldWorx™ voice, video and

data teleconferencing

The units described in this section
will retain the AT&T brand after the
restructuring is completed.
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Provides interstate and intrastate long distance calling,
voice-messaging and language translation services to 80 mil-
lion U.S. consumers. The AT&T Universal Card, a combina-
tion credit and calling card, serves 22 million members.

Offers interstate and intrastate long distance, data services
and global messaging services to small and large businesses
in the U.S. AT&T Solutions unit provides consulting, sys-
tems integration and outsourcing services, targeting a $50
billion market that’s growing at double-digit rates annually.

AT&T Wireless Services, formerly McCaw Cellular
Communications, offers wireless telecommunications service
in more than 100 cities. The unit also provides advanced mes-
saging and wireless data services. 1t is expanding rapidly both
in the U.S. and around the world.

According to many analysts, the Internet already connects
30 million users worldwide and their ranks are increasing
10 percent a month. Selling the tools to give consumers and
businesses easy access to the information, entertainment and
electronic commerce opportunities it offers is expected to
spawn a $13 billion industry by the year 2000.

Offers international long distance to and from the U.S.
and global communications services to travelers and multi-
national companies outside the U.S. Has a local presence in
key markets around the world to capitalize on opportunities
to provide communications services in countries that are open-
ing their local markets to competition.

AT&T Laboratories is being formed from the portion of Bell
Laboratories that performs research and development support-
ing communications services and brings with it a heritage of
innovation. Its staff of 1,200 will focus on network-based tech-
nologies to meet current and evolving customer needs for new
services.

s Hlome
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Thanks to a patented Real
Time Network Routing
system, the AT&T network
can automatically route calls
around high-traffic areas or
cable cuts, using any one of
134 possibie routes.

Competitive strengths

I Greater long distance market share than all other competitors.
Long distance and credit card units won America’s highest quality
honor, the Malcolm Baldrige National Quality Award, in 1994 and
1992, respectively. Our highly skilled people handle four million
customer interactions every day.

Many of our sales repre-
sentatives operate from
“virtual offices” so they
can serve customers any-
time, anywhere.

I Rated #1 in eight of 10 service categories in 1995 CIT Research
Ltd. study of 1,000 communications managers. Rated #1 in
leased-line and packet-switching categories in Data Communi-
cations International survey of 4,500 readers worldwide.

Customers are calling for
more wireless commumnica-
tions. More than 1.5 million
new customers signed up
for celiular and paging
services from our wireless
unit in 1995.

M Doubled its wireless service area to more than 200 million
potential customers in 1995 with acquisition of 21 personal
communications services (PCS) licenses in U.S. Federal Commu-
nications Commission auction. Now covers 23 of the top 25

U.S. markets.

Through the AT&T Learning
Network’ we've pledged
$150 million over the next
five years to give ULS. schools
access to the Internet and
other services.

I We developed much of the technology that makes the Internet
possible and we’re well positioned to bring its benefits to our 90
million customers. In 1995 we introduced services that offer infor-
mation and entertainment content and easy dial-up and navigation-
al tools. We can also help businesses set up electronic storefronts
on the Internet.

ATET USADirect® Service
gives travelers and local
residents in 25 countries
the ability to reach an
AT&T operator who speaks
their language.

¥ International calling agreements with 200 telecommunications
companies worldwide. Ability to give travelers access to AT&T’s
network and billing in some 100 countries. In 1995 obtained a
license to offer international services to business customers in
the United Kingdom.

AT&T researchers have de-
veloped a system enabling
peopie to browse the
internets World Wide Web
using spolen commands.

I Focuses on basic research as well as on the application of
technology to customer and business needs. Expertise spans a
wide range of technologies including mathematics, computer sci-
ence, software development, network analysis and design, and
systems technologies that support existing and emerging services.
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Growth in
AT&T
Wireless
Services
Customers

The wireless services market is
?mwing steadily and we rank

irst in mariet share.

The global market for wireless services is about $40 billion today
and is expected to reach $125 billion over the next decade. People
want to call people, not places. They want access to the information
superhighway in the palms of their hands. Our acquisition this year
of 21 licenses to offer personal communications services (PCS)

— wireless services at yet another radio frequency — extends our
potential reach to more than 80 percent of the U.S. population.

in 1995 we began marleting the wireless capa-
bilities we acquired from McCaw Cellular Communi-
cations under the name AT&T Wireless Services.

The local telephone maricet
represents a 320 billion
growth opportunity.

Before long, customers throughout the U.S. will be able to choose
a company to handle their local calls just as they now select one to
complete their long distance calls. Our experience during the last two
years in newly opened markets for local toll calls indicates that cus-
tomers welcome competition. By the end of 1995, we had captured
15 percent of the business market for such calls.

in 1995 we announced our intent to offer Jocal
service, contingent upon the course of legisiation
and the economics of individual markets, We will
offer local services either by reselling networl
capacity purchased from local providers or by
building our own infrastructure.

We are uniquely positioned
to malke on-dine services
more accessible and useful
to a wider audience.

Information and entertainment choices available electronically through
the Internet and other computer networks are growing at a dizzying rate.
Businesses and consumers are clamoring for time-saving navigational
tools and for advancements that will make on-line information more
secure and more interactive. Our technology expertise, corporate
alliances and existing base of 90 million business and consumer
customers position us to bring together a diversified group of in-
formation seekers and content providers.

in 1995 we launched AT&T Business Networls, which
serves up news and information from CNIN, Dow Jones
and others to small and home-based businesses; AT&T
Easy Worid Wide Web Service, which provides hosting
services; and Personal Online Services, which brings
personalized and localized content services to consum-
ers through the Intermet.



The market for providing communications services to businesses
outside the U.S. is strong and growing as multinational companies
seek to do business as if all their operations resided at the same
location. A number of countries are introducing competition for local
services in response to customer demand for increased choices,
improved quality and lower prices.

WoridPartners, the AT&T-sponsored alliance that offers
global companies seamless communications services,
extended its reach to 27 countries in 1995. We ailso
expanded our global partnerships to pursue service op-
portunities in Brazil, India, Canada, Russia and Mexico.

Electronic commerce is
changing the way businesses
do business.

Financial markets already move $1 trillion a day using com-
puter networks. Electronic payments are increasing 15 to 25
percent a year and the Internet is expected to handle more than
$7 billion in on-line shopping transactions annually by the year
2000. We're helping businesses use our network as a delivery chan-
nel, create virtual stores on the Internet, and manage the security,
customer service and billing challenges posed by such an
environment.

in 1995 we introduced tools to help businesses auto-
mate everything from handling information requests
to managing ordering, payment and shipping processes.
AT&T Universal Card Services is a recognixed leader in
electronic payments processing, transaction processing
and customer service.

communicatior ; shonmngu
and we can deliver a full
line of services.

Customers want one-stop
nic

Counsumer research indicates people want help managing their
busy lives, support as they adopt new technologies, convenience
in reaching others, and easy access to information and entertain-
ment. We've reorganized to do just that, creating teams dedicated
to specitic customer segments. Their charge: identify more ways
customers can benefit from their relationships with AT&T. Our
reward: increased customer loyalty and greater network use.

In 1995 we imtroduced a new one-stop shopping service
for consumers that features a single customer service
number-1 800 336-TRUE ~for information on a variety of
offers from paging services to electronic bill payment, as
well as special pricing for our long distance customers.

o=
w




LUCENT TECHNOLOGIES

@ucent Technologies
Is expected to emerge
as a Fortune 40 company.
is one of the worlds leading
designers, developers and
manufacturers of telecom-

munications systems,
software and




1995
LUCENT TECHNOLOGIES*
Revenues $21 billion
Assets $20 billion
Employees 131,000

*Revenues, assets and emplovees represent those the company would have
shown at year-cud had it existed as a separate company (see the Financial
Review section for more details). The number of employees listed does not
reflect the total impact of previously announced work force reductions.

| KEY ASSETS |

Bell Laboratories, widely
regarded as one of the
world’s foremost industrial
research and development
organizations.

Among its achievements since its inception in 1925: an average of
one patent each business day, seven Nobel Prize winners, seven U.S.
National Medals of Science and five National Medals of Technology.
Its contributions include the transistor, the solar cell, the communica-
tions satellite, cellular telephony, electronic switching and the UNIXT

operating system.
¥ Unix is a registered trademark licensed exclusively by Novell, Inc.

A global presence.

Lucent Technologies has offices or distributors in more than 90
countries or territories. Bell Labs has a presence in 13 countries.

More than a hundred years
of manufacturing experience.

During the past five years, our manufacturing practices have earned
a Malcolm Baldrige National Quality Award, a Deming Prize and two
Shingo Prizes for excellence in American manufacturing.
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Lucent Technologies
Bell Labs Innovations

Qur name was developed after ex-
tensive interviews with customers
and other stakeholders. Lucent means

“marked by darity” or “glowing with

light.” The new logo is a bold, red,
hand-drawn innovation ring.
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Supplies network telecommunications systems, software
and services to telephone companies around the world,
the U.S. government, private communications network
operators, cable companies and wireless service providers.

Produces high-performance integrated circuits, power
systems and optoelectronic components for Lucent Tech-
nologies and other leading communications and computer
manufacturers. During the last five years, sales to non-AT&T
customers have shown double-digit growth rates.

Designs, manufactures, installs and services business
telecommunications systems, including private branch
exchanges, key systems, structured cabling and voice pro-
cessing systems. Has provided engineering, installation,
maintenance and support services to more than 1.5 million
customer locations in more than 90 countries.

Sells, services and leases telephones and other telecom-
munications devices through retailers representing 17,000
point-of-sale locations. Was the first in the industry to offer
cordless telephones with 25-channel capability, which reduces
interference. Sold 2.5 million Trimline® telephones in 1995.
Offers a broad line of telephone answering systems and
cellular products.

Focuses on several core technologies: software, digital
signal processing, telecommunications networking technolo-
gies, microelectronics and photonics. Emphasizes areas offering
Lucent Technologies’ operating units a competitive advan-
tage, such as increased transmission capacity, faster call
processing, increased reliability and reduced network costs.

Note: Rank mdu § I:m'(l refer (o market share.
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This gaucho in Argentinas
remote ranch lands now
has access to teiephone
service, thanics to a wire-
less network that Networl
Systems played a ey role
in building.

- Competitive strengths

M Ranks #1 in U.S. public network infrastructure market,

#2 worldwide. Flagship product, the 5SESS® 2000 Switch,
has been installed in 49 countries and can provide any media—
digital voice, data, video and wireless communications.
According to data compiled in the U.S. Federal Communi-
cations Commission’s Armis Report, it is the most reliable
switch in the industry.

Microchips are the very
heart of information age
products and systems, and
we offer a wide variety of
standard, semicustom and
custom products.

B At year-end 1995 the unit’s microelectronics products were
included in more than half the world’s digital cellular phones.
Has a research, design, manufacturing or sales presence in 15
countries to enable close design collaboration with customers.

Definity® Enterprise
Communications Server
phones for businesses,
redesigned for European
technical standards and
aesthetics, roll off the
manufacturing line in
Saumur, France.

I Offers a broad line of systems and products that can be integrated
into a business’s network and upgraded with new software releases.
Intelligent diagnostic software built into systems and service centers
around the world reduces system downtime and provides a key com-
petitive advantage.

The Two-Line Personal
Information Center 882
does double-duty as a
phone and personal data
organizer for home-based
businesses.

I For the nine months ended September 30, 1995, sold twice as
many corded telephones, cordless telephones and telephone
answering systems in the U.S. as any competitor in each category.
Captured a 5 percent share of the market for cellular phones in the
U.S. since entering the market in 1992 with innovations such as
user-friendly, on-screen instructions, voice activation and circuitry
that filters out background noise.

im 1295 a Bell Labs
research team devised
a way to reliably trans-
mit compressed color
still images over wire-
less channeis.

B Integrated with Lucent Technologies’ operating units to
speed innovation. Focuses on technologies critical to telecom-
munications: software, digital signal processing, networking
technologies, microelectronics and photonics.
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| Ourrestructured

_computer unit, after
a difficult year, is trimmer,
more focused and primed
to tale on a $470billion

market opportunity
growing more than
N 7 percent
ayear. B
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Growth of global markets for NCR-related comput- _—
ing systems and services: Estimated at $470 billion
growing to $675 billion by the year 2000.




1995

NCR*
Revenues $8 billion
Assets ___$5 billion
Employees 38,000

*Revenues, assets and emplovees represent those the company would have shown
at year-end had it existed as a separate company (see the Financial Review
section for more details). The company had significant 1995 losses and restrie-

wring chages. The number of employees listed does not reflect the otal impact

of previously announced work force reductions.

|IKEY ASSETS

A current customer base
in 121 countries.

Our businesses are headquartered in Dayton, Ohio, Atlanta, Georgia,
and London, but our people are based in 130 countries, giving us the
ability to market and support our products and services around the world.
More than half our revenues are generated outside the U.S.

Ability to leverage our
leadership in key industries.

While we market our computer platforms across many industries,
we’re capitalizing on our long-standing relationships with customers in
the financial, retail and communications industries. We are otfering them
total solutions, including a full range of professional and support services,
building on our sales of automated teller machines, retail scanners, termi-
nals and transaction-processing systems. As a result, they can better use
information they collect to serve their customers.

Access to the research
capabilities of
Bell Laboratories.
We’ve signed a multi-year commercial agreement with Bell Labs
for research to support several key technology areas. We will continue

to invest in research and development at
levels that are at or above industry averages.

%)NCR
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AT&T Global Information Solutions
changed its name back to NCR
Corporation January 10, 1996, in
anticipation of becoming an inde-
pendent, publicly traded company.



GROWTH OPPORTUNITIES

We lead the market for high-
end computer systems an
services for data warehousing,
transaction processing and
decision support.

Businesses generate massive amounts of data — about customers,
competitors and internal operations. We've developed the kind of
sophisticated computer servers that can process large volumes of
transactions and store, correlate and analyze huge amounts of infor-
mation. In fact, we’re the market share leader in commercial parallel
processing systems that can perform many tasks simultaneously. We
also rank first worldwide in data warehousing systems and UNIX
commercial systems in the $100,000 to $1 million range.

Industry analysts widely applauded our 1995 intro-
duction of the WorldMark® line of enterprise servers,
which offer affordability, expandability, performance
and investment protection.

The retail industry is
increasing its spending
on information technol-
ogy and we're a leader
in retail systems.

Retailers are expected to increase their investment in computer
systems and services more than 8 percent a year over the next three
years. We have a strong presence in the industry dating back over a
century to our roots as the National Cash Register Company. Our
scanners check out over 270 billion items a year around the world.
In 1995 our estimated share of the market for slot-type scanners
was more than 40 percent, and we had more than 20 percent of the
world’s market share for point-of-sale terminals.

The American Product Excellence Committee
singied out our 7870 Bi-Optic Scanner/Scale
for its 1995 Grand Award for Excellence in
Product Design.

Our services business
is easily outpacing the
industrys 2 percent
growth rate.

We have more than 20,000 service professionals
in more than 1,100 locations around the globe.
They re experts in helping global companies turn
their information into actionable decisions and
profitable results. We're recognized as an industry
leader in data warehousing services, information
technology architecture, project management, and
network services solutions and support services that
help businesses keep critical computer systems up
and running.

In 1995 our services business grew 12 percent
overali; professional services, 21 percent.
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We brought new production facilities on fine in
1995 to capitalize on the growing demand for
thermal transfer ribbons used to print bar code
Iabels, a market growing 18 percent a year.

NCR teamed with Telstra, Australias leading elec-
tronic communications and information services
provider, on a system that gives customer service
representatives quick access te calling, billing and
service order information.

Around-the<lock availability of self-service devices
lilce this ATM in Hong i{ong is vital for banls striving
to meet customers’ financial services needs anytime,
anywhere.

Our consumable media
business is profitable and
growing at a healthy clip.

Automated systems use huge quantities of labels, ribbons,
paper rolls and custom-printed documents. Our Systemedia
business operates 19 manufacturing facilities around the world
that produce everything from thermal transfer ribbons and cus-
tom paper rolls to pressure-sensitive labels and ink ribbons.
We’re the market share leader in stock and paper rolls for point-
of-sale retail terminals and automated teller machines (ATMs).

The communications
industry is exlbected to
spend nearly $25 billion
A year on information
technology by 1997.

In the fast-paced, hotly contested communications indus-
try, understanding customers is critical. We have considerable
experience in designing combinations of systems and services
to meet their needs. By putting to work our expertise in massively
parallel processing and data warehousing, we're helping com-
munications companies store and use customer calling records
to better serve customers and to design customer acquisition
and retention programs.

Financial institutions are
looking for sophisticated
systems to help them cut
costs and enhance cus-
tomer relationships, and
we can fill the bill.

We’re an established leader in the financial industry with a
strong presence in more than 100 countries. About one-third of all
automated teller machines installed throughout the world carry the
company’s brand. Our market share leadership in automated teller
machines has served us well as we’ve moved into other transaction
processing and commercial management areas. As banks look
for creative ways to add value for consumers, we’re helping them
to tap into previously unmined consumer data and to design new
banking services and delivery capabilities.
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Our strategic restructuring will launch
three new customer-focused companies.

A Discussion and Analysis
of Our Results of Operations
and Financial Condition

[ Record revenues in 1995 reflected growth in long dis-
tance and wireless communications services, increased
sales of network telecommunications and business tele-
phone systems and growth in financial services and leasing.
Customer demand in the global information industry
continues to rise, spurred by worldwide economic growth,
technological advances and the declining relative cost of
information technology.

Notwithstanding this revenue growth, after evaluating
market conditions, including economic, financial, govemn-
mental and technological factors, we concluded that
changes would be in the best interests of our stakeholders.
On September 20, 1995 we announced our plan to sepa-
rate AT&T Corp. (AT&T) into three independent, pub-
licly held, global companies: communications services
(which will retain the AT&T name), communications sys-
tems and technologies (which has been named Lucent
Technologies Inc.) and transaction-intensive computing
(formerly AT&T Global Information Solutions, now NCR
Corporation). Our goal is to reduce the complexity of our
operations making our businesses more competitive and
responsive to customers by eliminating some strategic and
internal conflicts. Separating into three independent
companies will enhance our ability to focus on strategic
businesses that add value to customers, to take advantage
of new opportunities and to improve cost structures and
operating efficiencies. We are planning an initial public
offering of approximately 15% of Lucent Technologies
Inc. (Lucent) common stock in the first half of 1996. We
expect to distribute to our shareowners, subject to certain
conditions, all of our remaining interest in Lucent and
all of our interest in NCR Corporation (NCR) by the
end of 1996. Also announced as part of the restructuring
was our intent to pursue the sale of our remaining 86%
interest in AT&T Capital Corporation (AT&T Capital).
Our goal is to complete all of these actions by the end of
1996. However, our plan is subject to several conditions,
including receipt of a favorable tax ruling, other required
approvals, and the absence of events or developments

that would cause the plan to have a material adverse
impact on AT&T or its shareowners. We expect transac-
tions associated with this plan to be tax-free to share-
owners. Pages 31-32 of this report show summary
financial information for the three separate companies.

In the fourth quarter of 1995, we recorded restructur-
ing and other charges of approximately $6.2 billion
before taxes primarily related to our plans to separate
into three companies as described above. The charges
reduced net income by approximately $4.2 billion, or
$2.61 per share. As a result, net income for the year was
$139 million, or $.09 per share. Excluding these
charges, net income increased 16.6% in 1995 compared
with 1994 to $5,492 million ($3.45 per share).

The charges cover plans to sell several businesses,
including the AT&T Microelectronics Interconnect busi-
ness and AT&T Paradyne. We also plan to close our 338
AT&T owned retail stores (the Phone Center Stores) by
May 1996, to realign our consumer products distribution
channels and to consolidate and reorganize corporate and
business unit operations over the next two years. Accord-
ingly, the fourth-quarter charges included separation costs
for nearly 40,000 employees, of which about 24,000
were management and 16,000 were occupational. We
expect 70% of all separations to be completed by the end
of 1996, with the majority of the remainder being com-
pleted in 1997.

During the third quarter of 1995, we approved NCR’s
plans to refocus its business. The goal is to return NCR
to profitability. Major aspects of the plan are to discon-
tinue the manufacture of personal computers and their
sale through reseller channels, to reduce the number of
industry markets it serves and to consolidate facilities
globally. NCR expects to complete these actions during
1996. As a result, in the third quarter of 1995, AT&T
recorded charges of approximately $1.6 billion before
taxes, which reduced net income by approximately $1.2
billion, or $0.74 per share.

The pretax total of the third and fourth quarter 1995
charges was recorded as $670 million in costs of tele-
communications services, $1,676 million in costs of
products and systems, $717 million in costs of rentals and
other services, $6 million in costs of financial services
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SUMMARY OF

ELEVEN-YEAR
SELECTED FINANCIAL DATA

AT&T Corp. and Subsidiaries (unaudited)

o

\ DOLLARS IN MILLIONS (EXCEPT PER SHARE AMOUNTS)

1995* 1994 1993% 1992 1991# 1990 1989 1988* 1987 1986* 1985

Results of Operations
Total revenues $79,609 $75,094 $69,351 $66,647 $64,455 $63,228 $61,604 $62,067 $60,726 $61,975 $63,159
Research and

development expenses 3,718 3,110 3,111 2924 3114 2935 3,098 2,988 2,810 2,599 2,527
Operating income (loss) 1,215 7949 6498 6,529 1,428 5,358 4,751 (2,500) 4,071 974 3,561
Income (loss) before

extraordinary item and

cumulative effects of

} accounting changes 139 4710 3702 3442 171 3475 2,820 (1,527) 2374 609 1,856
Net income (loss) 139 4710 (5,906) 3,442 171 3,666 2,820 (1,527) 2,374 434 1,856
Earnings (loss) per common

share before extraordinary

item and cumulative effects

of accounting changes 0.09 3.01 2.39 2.27 0.12 2.38 1.95  (1.06) .61 0.36 1.21
Earnings (loss) per

common share 0.09 3.01 (3.82) 227 0.12 2.51 1.95 (1.06) 1.61 0.24 1.21
Dividends declared per

common share 1.32 1.32 1.32 1.32 1.32 1.32 1.20 1.20 1.20 1.20 1.20
Assets and Capital
Property, plant and

equipment — net $22,264 $21,279 $20,434 $20,209 $19,286 $18,906 $17,362 $16,793 $22,124 $22,247 $23,182

e Total assets 88,884 79262 69393 66,104 62,071 57,036 45228 41,945 45,583 44,305 44824

Long-term debt including

capital leases 11,635 11,358 11,802 14,166 13,682 14,579 10,116 10,172 9,060 8,234 8,104
Common shareowners’

w equity 17,274 17921 13,374 20,313 17,973 17,928 15,727 13,694 16913 15,849 16.945
Netcapital expenditures 5997 4572 4,142 4,043 4086 4,120 3,959 4453 3885 3977 4,303
Other Information
Operating income (loss)

as a percentage of

revenues 1.5% 10.6% 94%  9.8% 2.2% 85% 1.7% A.0)% 6.7% 1.6% 5.6%
Net income (loss) as a

percentage of revenues 0.2% 63% B5% 52% 03% 5.8% 4.6% (2.5% 39% 0.7% 2.9%
Return on average

common equity 0.7% 295% @7.)% 17.6% 09% 21.2% 19.1% (8.9% 14.3% 2.0% 10.6%
Data at year-end:
Stock price per share $64.75 $50.25 $52.50 $51.00 $39.125 $30.125 $45.50 $28.75 $27.00 $25.00 $25.00
Book value per common

share $10.82 $1142 $ 865 $13.31 $12.05 $1233 $1092 $ 957 $11.87 $11.04 S$I11.73
Debt ratio 62.0% 583% 64.4% 53.1% 548% 53.5% 45.0% 45.8% 384% 39.6% 399%
Debit ratio excluding

financial services 44.3% 34.1% 49.1% 408% 46.0% 47.6% 393% 422% 352% 37.6% 38.4%
Employees 299,200 304,500 317,700 319,000 322,300 333,400 343,000 367,400 366,200 379,900 400,400
#1995 DATA REFLECT $7.8 BILLION OF PRETAX BUSINESS RESTRUCTURING AND OTHER CHARGES.

‘ 1993 DATA REFLECT A $9.6 BILLION NET CHARGE FOR THREE ACCOUNTING CHANGES.
’ 1991 DATA REFLECT $4.5 BILLION OF PRETAX BUSINESS RESTRUCTURING AND OTHER CHARGES.
1988 DATA REFLECT A $0.7 BILLION PRETAX CHARGE DUE TO ACCELERATED DIGITIZATION OF THE LONG DISTANCE NETWORK.
1986 DATA REFLECT $3.2 BILLION OF PRETAX CHARGES FOR BUSINESS RESTRUCTURING, AN ACCOUNTING CHANGE AND OTHER ITEMS.
S,
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and leasing, $4,359 million in selling, general and
administrative expenses and $417 million in research
and development expenses. If viewed by type of cost, the
pretax charges reflect $3,417 million for employee separa-
tions and other related costs, $2,533 million for asset write-
downs, $895 million for closing, selling and consolidating
facilities and $1,000 million for other items. (See also
Note 8 to the consolidated financial statements.)

In 1993 we provided $498 million before taxes for
restructuring activities. These charges covered actions at
NCR to reduce its workforce through early retirement and
voluntary separation programs, actions at our telecom-
munications services units to centralize support services,
actions to close plants that manufactured telecommunica-
tions network systems and actions to restructure operations
that serviced the U.S. federal government. If viewed by
type of cost, the charges reflect $235 million for employee
separations and other related matters, $171 million for
facility closings and $92 million for other related items.
These charges were recorded as $13 million in costs of
products and systems, $90 million in costs of other
services, $373 million in selling, general and administra-
tive expenses and $22 million in research and develop-
ment expenses.

All parts of our business face substantial and intensi-
fying competition. Product pricing and technology are
under continual competitive pressure, and business and
market conditions are changing rapidly. Our business
leaders must continuously reassess their resource needs
and redirect them as necessary to address market condi-
tions and to reduce costs. Such steps can include the
expansion of service offerings to provide larger bundles
of services sought by customers. They can also include
closing and consolidating facilities, disposing of assets,
reducing the workforce or withdrawing from markets.
Actions to enhance efficiency through continuous improve-
ment are part of our commitment to quality.

The sections that follow describe our main revenue
streams. Within these sections we describe the main ser-
vice and product lines of the public companies that will
emerge from our strategic restructuring.

AT&T versus S&P 500
Totai shareowon'e:"_ le_turn‘auuming
L

Your investment has outperformed the S&P 500 since
the largest divestiture in corporate history, which
resulted from a consent decree, in 1984, Only
twelve years later we're prepanng
for the second largest divestiture

in corporate history: this time,

it's our chotce.

1/84 84 85 86 87 88 89 90 921 22 93 24 95

Telecommunications Services

I These revenues, which include traditional long distance,
wireless services and other communications services, grew
6.0% in 1995 and 4.3% in 1994. The gains were mostly
due to higher volumes, as the AT&T network handled a
record 61.6 billion calls in 1995. Billed minutes for tra-
ditional, time-billed long distance services rose nearly
9.0% in 1995, compared with an increase of more than
7.5% in 1994 and about 5.5% in 1993. In particular, we
saw volume growth in calling card, business inbound
services and consumer international services.

Volume growth exceeds revenue growth because more
customers are taking advantage of our many calling plans
and promotions. However, the gap between revenues
and volume growth narrowed in 1995 to 4%. This nar-
rowing reflected less movement among calling plans by
both business and residential customers and some targeted
pricing actions.

The merger of AT&T and McCaw Cellular Communi-
cations, Inc. (McCaw) in 1994 and the acquisition of
personal communications services (PCS) licenses in 1995
strengthened the competitive position of our communica-
tions services business. These initiatives will create new
bundled offering opportunities, thereby enhancing our
prospects for growth in revenues and earnings. The pur-
chase of the minority owners’ stake in LIN Broadcasting
Corporation (LIN) in October 1995 gave us increased
control of important cellular markets. AT&T now has the
right to provide cellular services or PCS in 23 of the
nation’s top 25 markets. AT&T Wireless Services, formerly
McCaw, is the leading U.S. provider of wireless commu-
nications services.

Total revenues from wireless services, which include
cellular and messaging services, grew 28.3% to $2,926
million in 1995, from $2,280 million in 1994 and $1,760
million in 1993, mainly due to additional cellular service
subscribers. Having met government conditions, in 1995
we were allowed to begin to jointly market long distance
and cellular services. Thus far we’ve had a favorable
response to this promotion. Cellular customers, reported
on the same basis as consolidated wireless services rev-
enues, increased to 3.9 million at year-end 1995, from
2.8 million in 1994 and 1.9 million in 1993. Cellular cus-
tomers served by companies in which AT&T has or shares
a controlling interest increased to 5.5 million at year-end
1995, from 4.0 million in 1994 and 3.0 million in 1993.
Average revenue per subscriber declined in 1995 reflecting
pricing pressures experienced by all cellular service pro-
viders, as well as lower average usage per subscriber
atttributed to growth in subscribers for emergency and
other personal use.

We also furthered our strategy of providing a broad
package of telecommunications services by launching



AT&T branded on-line services, such as the AT&T
Learning Network, the AT&T Business Network, AT&T
Easy World Wide Web Service and Personal Online
Services. These services provide dial-up and dedicated
internet access, navigational tools and information direc-
tories, hosting and transaction services, and content.

In February 1996, the Telecommunications Act of
1996 (the “Telecommunications Act”) became law. The
Telecommunications Act preempts state and local require-
ments which prohibit or have the effect of prohibiting an
entity from providing telecommunications services. In
addition, the Telecommunications Act requires incumbent
local exchange carriers (LECs), including the Regional
Bell Operating Companies (RBOCs), to implement a
checklist of conditions that are designed to foster local
exchange competition. Although the Telecommunications
Act permits interexchange carriers and others to begin
providing local exchange service at any time, negotiations
with LECs over access and interconnection agreements
and the adoption of implementing rules and regulations
will be necessary before effective local exchange compe-
tition commences.

The Telecommunications Act permits immediate
RBOC provision of interexchange services outside of
their home service areas and certain incidental interex-
change services in their home service areas, such as those
provided in conjunction with commercial mobile and
cellular services. In addition, an RBOC is permitted to
provide interexchange services originating in any state in
its region upon receiving FCC approval, which is subject
to a number of conditions, including that the RBOC has
implemented the Telecommunications Act checklist of
conditions throughout such state and, generally has entered
into an interconnection agreement with a facilities-based
competitor upon request. Once approved to provide inter-
exchange services in a single in-region state, an RBOC
is also permitted to begin manufacturing telecommuni-
cations equipment.

AT&T believes that the Telecommunications Act’s pro-
visions for the opening of local exchange markets to
competitive entry are significant and that the restrictions
placed on RBOC entry into in-region interexchange ser-
vices should promote service competition in the RBOC’s
monopoly markets before RBOC provision of in-region
interexchange services. Nonetheless, there is no assurance
that, in the administration of the Telecommunications
Act, the rules and regulations to be adopted will result in
meaningful facilities-based competition prior to RBOC
provision of in-region interexchange service.

To the extent that such implementing rules and regula-
tions do not contain adequate provision for facilities-based
local exchange competition, there is a substantial risk that
AT&T and other interexchange service providers would be
at a disadvantage to the RBOC:s in the provision of local
exchange services. In addition, regardless of provisions for
facilities-based local exchange competition, the simultane-
ous entrance of seven RBOC competitors for interexchange
services is likely to adversely affect AT&T’s long-distance
revenues and could adversely affect earnings. There is still
a significant amount of uncertainty as to the extent, timing
and impact on AT&T of the RBOCs entrance into interex-
change services.

Similarly, the impact of AT&T’s entrance into local
services cannot reasonably be predicted. Notwith-
standing the strong local entry provisions contained in
the Telecommunications Act, various factors, including
start-up costs associated with entering new markets, local
conditions and obstacles and the final form of implement-
ing rules and regulations, could adversely affect future
revenues and earnings. Nevertheless, the legislation, plus
other public policy and technological changes, will likely
open new markets for AT&T in different areas of com-
munications services. AT&T’s competitive strategy
includes using its networking capabilities, respected
brand name and other resources to take advantage of
these new opportunities as they arise.

The Pace of Change in the Global Information Industry

-

B We must anticipate and react quick-
ly to continuous and rapid changes in
our markets. Technological developments
create new markets, shorten product life
cycles and hasten the convergence of dif-
ferent areas of the global information
industry. The rapid growth, enormous
size and global scope of this industry
attract new entrants and encourage
existing competitors to broaden their
offerings. Alliances, joint ventures, merg-
ers and acquisitions between market
participants and regulatory and legisla-
tive decisions that affect these markets,

further alter the competitive landscape.
Current and potential competitors in
telecommunications services include
local telephone companies, other long
distance carriers, cable companies, inter-
net service providers, wireless service
providers and other companies that offer
network services. Other entrants from
adjacent segments of the communica-
tions and information services industries,
include providers of business informa-
tion systems, systems integrators and
companies outside the U.S. seeking to
expand their markets. Some of these
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companies already have a strong market
presence, brand recognition and existing
direct customer relationships. All of these
conditions contribute to substantial and
intensifying competition.

Public policy changes including the
Telecommunications Act are likely to
bring not only increased competitive
pressures, but may also open new mar-
kets to AT&T. Qur strategy is to use our
strong networking capabilities, a well-
known and respected brand name and
other strengths to capitalize on oppor-
tunities that arise.




Costs of telecommunications services include $670
million of restructuring and other charges in 1995.
Excluding these charges, the gross margin percentage
on telecommunications services rose to 44.9% in 1995
from 42.4% in 1994 and 39.9% in 1993. This upward trend
is mainly the result of lower per-minute access costs —
costs for reaching customers through local networks. The
Federal Communications Commission (FCC) approved
changes to the price-setting methodology for access costs,
effective August 1995. These changes included a reduction
in the maximum prices (price caps) local telephone com-
panies can charge for connections. These price caps will
be adjusted annually for inflation and changes in produc-
tivity. Additionally, the local telephone companies are
required to use higher productivity factors in the future,
which should lead to lower charges.

1995 Sources of Revenues
As percentages of total revenue

The markets for our products and systems are
growing fastest outside the U.S. as many
countries expand and modernize their
telecommunications infrastructure.

Global competition in telecommu-

nications services is developing

now and will Jikely accelerate.

International
Revenues
From operatons located
in other countries.
International
Revenues
From U.S.operafions
Guiemational iclecommumcations
services and exports)
I u.s.
Revenues

Products and Systems

™ Products and systems sales climbed 5.9% in 1995 and
18.1% in 1994, reflecting continued growth in sales both
inside and outside of the United States.

Products and Systems

DOLLARS IN MILLIONS 1995 1994 1993
Revenues
Telecommunications network

products and systems $10,665 $ 9785 $ 8345
Communications products

and systems 4,899 4,494 3,692
Microelectronics products

and other* 2,798 2,674 2418
Computer products and systems 4,050 4,208 - 3i7O
Products and systems 322,4172 $21,161  $17,925
Gross margin percentage 28.49% 37.3% 38.8%

*OTHER PRODUCT REVENUES ARE MAINLY FROM COMPUTING MEDIA THAT CUSTOMERS
USE WITH AUTOMATED TELLER MACHINES AND RETAIL SCANNING EQUIPMENT, AND
BUSINESS FORMS.

Most of the revenues from telecommunications net-
work products and systems, communications products

and systems, and microelectronics products are from
units that will be a part of Lucent.

Revenues from telecommunications network products
and systems rose 9.0% in 1995 and 17.3% in 1994. In both
years we had higher sales both inside and outside of the
United States. The growth outside of the U.S. was due
primarily to increased sales to service providers. In the
U.S. sales increased to independent telephone compa-
nies, cable companies and competitive access providers.
About $243 million of the 1994 increase in revenues
came from consolidating AG Communications Systems
Corporation when we raised our ownership to 80%.
Sales of switching and transmission equipment to local
telephone companies declined in 1995. We believe that
was due to delays in spending by those customers and
recent legislative initiatives which caused reluctance to
purchase from a potential competitor.

Sales outside of the U.S. of telecommunications network
products and systems rose $730 million or 27.2% in 1995,
led by strong sales in Saudi Arabia and China. Most sys-
temns and equipment for telecommunications networks are
sold under contracts that produce revenues for several
years. In 1994 we were awarded a $4 billion contract to
build a fully digital communications network in Saudi
Arabia. This contract will launch AT&T’s GSM (global sys-
tems for mobile communications) offerings and is expected
to be completed by the beginning of the next decade.

Revenues from sales of business communications
products and systems rose 9.0% in 1995 and 21.7% in
1994. Sales of business communications equipment
grew both inside and outside of the U.S. the last two
years. In 1995 U.S. growth was largely due to increased
sales of private branch exchanges (PBXs), including
Definity® products and voice-processing systems. Sales
of business communications products outside of the U.S.
increased $89 million or 26.5% in 1995, led by increases
in the United Kingdom, Canada and France. In 1994
we also had higher sales of Definity PBX products, partly
reflecting upgrades to accommodate changes in the North
American Numbering Plan and sales of Conversant®
voice-processing products. Growth in sales outside the
U.S. in 1994 reflected acquisitions in Europe and Latin
America as well as higher demand.

Revenues from sales of consumer communications
products declined in 1995 mainly because of competitive
pricing pressures and an increasing proportion of lower-
margin products. The decline was due to lower sales of
corded telephones and telephone answering machines
which was partially offset by higher sales of cordless and
cellular phones. In 1994 revenues rose again primarily
because of strong consumer sales of cellular and cordless
phones. In 1995 we introduced three pagers, the first in a
line that will include alphanumeric models in early 1996
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and two-way pagers designed for eventual use with PCS.
In January 1996 we announced our intention to close the
338 AT&T Phone Center Stores most of which will be
closed by May 1996.

AT&T Submarine Systems, Inc. (Submarine Systems)
supplies and constructs submarine cable systems and is
a part of the communications services units. Revenues
from these systems fall within the communications prod-
ucts and systems category. This unit had revenues of
almost $900 million in 1995 which reflected growth of
more than 14% over 1994. Revenues in 1994 increased
almost 12% compared with 1993.

Revenues from sales of microelectronics components
(including integrated circuits, digital signal processors
and power systems) and other products grew 4.6% in
1995 and 10.6% in 1994. The growth occurred despite the
sale of the NCR microelectronics unit in early 1995,
which had 1994 revenues of $383 million. Most of the
revenue increase in microelectronic components reflected
increased sales of integrated circuits, both inside and
outside of the United States.

NCR is responsible for the majority of our sales of
computer products and systems. Revenues from these
sales declined 3.7% in 1995 after rising 21.3% in 1994.
The decline in revenues was primarily due to lower
sales of personal computers and large systems. Price
competition for personal computers was severe. Most
personal computers from different manufacturers use the
same or comparable microprocessors and software, lead-
ing customers to focus increasingly on price. This is one
of the reasons that NCR is discontinuing the manufacture
of personal computers. In 1994 we changed the end of
the fiscal year from November to December for NCR
operations outside of the United States. This was done to
report essentially all of our operations on a calendar year.
This change added $223 million in revenues ($113 mil-
lion of product sales) and a marginal loss in 1994.

Cost of products and systems included $1,676 million
in provisions for business restructuring and other charges
in 1995 and $13 million in 1993. Apart from these provi-
sions, the rise in cost of products and systems is mainly
associated with the higher sales volumes. Excluding
the charges, the gross margin percentage on products
was 35.9% in 1995, compared with 37.3% in 1994 and
38.9% in 1993. The rising proportion of lower-margin
products in the sales mix led to the margin decline in
both years.

Rentals and Other Services

& Revenues from rentals and other services for com-
puter products and systems come primarily from NCR.
The services are mainly professional services — such as
designing solutions and systems for customers — and
maintenance contracts.

Rentals and Other Services

DOLLARS [N MILLIONS 1995 1994 1993
Revenues
Computer products and systems $ 2,841 $2818  $2,641
Communications products
and systems services 1,755 1,680 1,457
Communications products -
and systems rentals 795 955 1,174
Other* 798 763 871
Rentals and other services $6,189 $6.216 $6,143
Gross margin percentage 33.8% 47.1% 46.0%
#OTHER REVENUES ARE MAINLY FROM TELEMARKETING SERVICT S, INFORMATION

TECHNOLOGY SERVICES, FACILITY RENTALS AND LICENSES AND ROYALTIES.

Revenues from maintenance contracts for communica-
tions products grew as a result of increases in related
sales. Rental revenues ~ from renting telephone sets or
answering machines to consumers and PBX equipment
to businesses — continued to decline and are expected to
continue to decline in future years.

“Other” revenues are mainly from the activities of
units that will remain with AT&T after our reorganiza-
tion. An example is telemarketing services provided by
AT&T American Transtech.

Provisions for business restructuring and other charges
added $717 million to cost of rentals and other services
in 1995 and $90 million in 1993. Excluding these charges,
the gross margin percentage was 45.4% in 1995, com-
pared with 47.1% in 1994 and 47.4% in 1993. This
decline was due mainly to the shifting mix of revenues,
particularly the declining proportion of high-margin rentals.

Financial Services and Leasing

I These revenues come mainly from AT&T Universal
Card Services (Universal Card) and AT&T Capital. As
previously announced, AT&T intends to pursue the sale
of AT&T Capital. Both revenues and eamings for these
two companies continued to grow over the past two
years because of their continued earning asset growth.

Financial Services and Leasing

DOLLARS IN MILLIONS 1995 1994 1993
Revenues
AT&T Capital $ 1,577 $ 1384 $ 1,360
Universal Card 2,250 1,782 1,228
Eliminations, adjustments

and other* (26) (49) (84)
Financial services and leasing § 32,721  §$ 3,117 $ 2,504
Gross margin percentage 29.1% 31.0% 31.7%
Universal Card Information:
Total book and managed

finance receivables $14.118 $12380 $ 9,154
Accounts in millions 17.6 15.1 11.7
“OTHER REVENUES ARE MAINLY FROM LEASE FINANCE ASSETS THAT AT&T RETAINED
WHEN AT& T CAPITAL WAS REORGANIZED IN 1993 AS WELL AS THE ELIMINATION OF

LEASE REVENUES FROM AT&T AFFILIATES,



The gross margin percentage for these services
declined in 1995 due to competitive pricing pressures
and to higher credit losses and fraud at Universal Card.
In 1994 rising interest rates narrowed margins. Both
Universal Card and AT&T Capital set reserves for losses
based on experience, current delinquencies and the out-
look for the economy.

The continuing growth of Universal Card is illustrated
by its receivables and number of customer accounts.
Universal Card’s “book™ and managed receivables,
which include the $3.5 billion securitized in 1995, were
$14.1 billion at December 31, 1995, up 14.0% from
year-end 1994. Universal Card will retain the servicing
and customer relationships of the credit card accounts
that were securitized. Universal Card did not securitize
receivables before 1995.

The intent to pursue the sale of AT&T Capital does
not affect AT&T Capital’s role as a provider of AT&T’s
customer financing pursuant to an operating agreement
between AT&T and AT&T Capital. We expect that at the
completion of the restructuring, AT&T Capital will retain
its current operating agreements regarding its leasing
arrangements with AT&T, Lucent and NCR. The sale of
AT&T Capital also will not affect AT&T’s unconditional
guarantee of all of the AT&T Capital outstanding debt at
the end of March 1993. The guaranteed debt amounted to
$417 million at the end of 1995. AT&T Capital’s debt
issued subsequent to March 1993 relies on its own credit.

Operating Expenses

M Selling, general and administrative expenses included
$4,359 million of restructuring and other charges in
1995, $246 million of merger-related expenses in 1994
and $373 million of restructuring and other charges in
1993. Excluding these charges, such expenses were
26.1% of total revenues in 1995, compared with 25.8%
in 1994 and 25.5% in 1993. Part of the 1995 increase
was related to our response to competitive conditions
and to our increased global presence, resulting in
increased spending on sales and sales support efforts.
We focused advertising expenditures on retaining

and winning back residential customers of traditional
long distance services and acquiring new cellular
subscribers.

In 1994 expenses of $246 million related to the merg-
er of AT&T and McCaw reduced net income by $187
million, or $0.12 per share. We accounted for the merger
with McCaw as a pooling of interests. Therefore, we
restated AT&T’s financial statements to include McCaw’s
results in all periods before the merger.

Research and development expenditures are mainly
for work on wireless systems technology, advanced
communications services devices, and projects aimed at
international growth. These expenses included $417

million of restructuring and other charges in 1995 and
$22 million of such charges in 1993. Excluding those
charges, research and development expenses were 4.1%
of total revenues in 1995 and 4.1% in 1994 compared
with 4.5% in 1993.

As required by changes in accounting standards, we
adopted new methods of accounting for retiree benefits,
postemployment benefits and income taxes in 1993. We
recorded cumulative effects of accounting changes to
reflect our financial statements at the position they would
have been in if we had always used the new methods. As
a result, we took a $9.6 billion after-tax charge which
caused a reported net loss in 1993. The accounting
changes did not affect cash flows.

Similar to other manufacturers, we use, dispose of
and remove substances regulated under environmental
protection laws. We have been named a potentially
responsible party (PRP) at a number of Superfund sites.
At most of these sites, our share of the costs is limited
and other PRPs are expected to contribute to the cleanup
costs. We regularly review potential cleanup costs and
costs of compliance with environmental laws and regu-
lations. We provide reserves for these potential costs and
routinely review their adequacy. In addition, we forecast
our expenses and capital expenditures for existing and
planned compliance programs as part of our regular cor-
porate planning process. We believe that cleanup costs
and costs related to environmental proceedings and ongo-
ing compliance with present laws will not have a material
effect on our future expenditures, annual consolidated
financial statements or competitive position beyond that
provided for at year-end.

In October 1995 the Financial Accounting Standards
Board (FASB) issued Statement of Financial Accounting
Standards (SFAS) No. 123, “Accounting for Stock-Based
Compensation.” This standard establishes a fair value
method for accounting for stock-based compensation plans
either through recognition or disclosure. Upon adoption,
which is required in 1996, we intend to disclose rather
than record these computations. Adopting this standard
will not affect our reported earnings, financial condition or
cash flows.

In March 1995 the FASB issued SFAS No. 121,
“Accounting for the Impairment of Long-Lived Assets
and Long-Lived Assets to Be Disposed of.” Although
the standard does not require adoption until fiscal year
1996, we implemented it effective October 1, 1995.
Under this standard, we consider whether we can recov-
er our costs for impaired assets whenever events or
changes in circumstances call that recovery into ques-
tion. The adoption of this standard did not materially
affect our reported earnings, financial condition or cash
flows because this was essentially the same method we
used in the past to measure and record asset impairments.
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Our 1995 restructuring and other charges included recog-
nition of asset impairments.

Other Income Statement Hems

i The majority of other income — net is from transactions,
such as sales of assets, that are individually immaterial. In
1995 it reflects gains from selling the NCR microelectron-
ics unit and several other properties. We also sold proper-
ties and recognized gains in 1994 but these were partially
offset by losses on the shutdown of a subsidiary, EO Inc.,
and on the uninsured portion of a lost satellite. In 1993 we
had a $217 million gain from exchanging our remaining
77% interest in UNIX System Laboratories, Inc. for stock
in Novell, Inc. We subsequently recognized declines in the
value of the Novell stock.

Also included in other income are earnings and losses
from investments, increases in value of corporate-owned
life insurance policies on officers, and minority owners’
interests in the earnings or losses of subsidiaries. Before
we redeemed the preferred stock of a subsidiary in mid-
1994, we recorded the dividends on those shares as a
charge against other income — net.

Interest expense increased slightly in 1995 compared
with 1994 despite higher levels of average debt. This was
due to lower average rates on long-term debt in 1995.
The decline in interest expense in 1994 was mainly due
to refinancing long-term debt at more favorable rates.

The effective income tax rate is the provision for
income taxes as a percentage of income before taxes
and cumulative effects of accounting changes. The
effective tax rate of 85.1% for 1995 was impacted by the
restructuring and other charges recognized. Excluding
business restructuring and other charges, such as merger-
related expenses from all three years, our effective tax
rate was 37.5% in 1995, compared with 37.9% and 38.3%,
in 1994 and 1993, respectively. The decline in 1994 com-
pared with 1993 was mainly due to credits for foreign
tax payments and the deferred tax effects of redeeming
preferred stock. The effective tax rate in 1995 remained
at essentially the same level as 1994 primarily due to
lower state tax rates.

Cash Flows

W Operating cash flow increased in both 1995 and 1994,
mainly because of higher income before restructuring
and other charges. About $160 million of the 1995 pretax
charges for business restructuring and other related items
required cash payments during the year. Another $4.4
billion of the pretax charges will also require future cash
payments primarily in 1996 and 1997.

Most of our capital expenditures support telecommu-
nications network services, providing for growth in call-
ing volumes, the introduction of new technology and
enhanced reliability.

Another large part of our investing activities is pur-
chasing finance assets. Our investments in finance assets,
which include credit card receivables, leases and equip-
ment for rentals, fuel the growth in revenues and earn-
ings from AT&T Capital and Universal Card.

The $1.68 billion purchase of PCS licenses in 1995
is intended to permit us to offer broadband PCS in 21
major trading areas. Additionally, in 1995 we completed
the $3.3 billion acquisition of the minority owners’ stake
in LIN, a subsidiary of AT&T Wireless Services.

We will continue to make substantial investments in
our communications services business. Notable plans
include the buildout of PCS sites, preparing to provide
local services in the U.S. and funding a variety of
projects and joint ventures to offer telecommunications
services in other countries.

We intend to conclude an agreement for 49% of a
joint venture with Grupo Alfa to offer services in
Mexico when that country opens to competition in 1997.
We will supply our share of the investment up to $1 bil-
lion over the next four to six years. We also have a 40%
stake in UniWorld, a joint venture with Unisource, that
began operations in January 1996, providing services to
multinational business customers in Europe. The venture
was formed initially with about $200 million in assets,
but may expand, partly because of possible entry into
other markets.

Investing activities at Lucent focus on manufacturing
and research and development. In 1995, we agreed to
purchase part of the public network assets of N.V. Philips’
Communications Systems division for approximately $260
million. This acquisition would give us products and an
employee base to improve our access to cellular equipment
markets in Europe, South America and Southeast Asia.

Competition in communications and computing is
global and increasingly involves multinational firms and
partners from different nations. We believe commitments
of resources to expand globally are necessary for future
growth. Although we reported operating losses for the past
three years in our units outside of the U.S., we continue to
believe that these operations and markets provide excellent
opportunities for future revenues and earnings.

For all three years, operating cash flows covered capi-
tal expenditures and dividend payments. Operating cash
also helped fund other investing activities such as our
purchases of PCS licenses and the remaining 48% of
LIN in 1995. We expect operating cash will continue
covering capital expenditures and dividends in 1996.

The ratio of total debt to total capital (debt plus equity)
increased to 62.0% at December 31, 1995, compared with
58.3% at December 31, 1994, mainly because of lower

equity caused by the 1995 charges and the increase in debt

associated with acquiring PCS licenses and the remaining
interest in LIN. Most of our debt supports financial ser-




vices and leasing operations. Excluding financial services
and leasing operations and the impact of the restructuring
and other charges taken in 1995, our debt ratio would have
been 44.3% at December 31, 1995, compared with 34.1%
at December 31, 1994,

AT&T has raised all necessary external financing
through issuances of commercial paper and long-term
debt, as well as asset-backed securities and equity. Addi-
tionally, we have unused available lines of credit totaling
approximately $12.4 billion at December 31, 1995. We
expect to be able to arrange any future needed financing
using these same sources, with the timing of issue,
principal amount and form depending on our needs
and the prevailing market and economic conditions.
Under a Master Trust, $3.5 billion of notes backed by
Universal Card receivables were issued in 1995.

In 1995 our debt issuances were primarily to support
our financial services and leasing businesses. Much of
the financing activity in 1993 and 1994 was refinancing,
generally to get lower rates, but sometimes to change
maturities. In each of the past three years, we issued new
shares of common stock in our shareowner and employee
purchase plans. The dilution in earnings per share from
new issuances for these plans was not material.

Our asset and liability management strategy for our
financial services business is to match the average matu-
rities of our borrowings with the average cash flows of
our portfolio assets and to match floating-rate assets
with floating-rate debt and fixed-rate assets with fixed-
rate debt. Cash flow projections are based on assump-
tions about customer prepayments, refinancings and
charge-offs that are derived from our past experience as
well as current customer preferences, competitive mar-
ket conditions, portfolio growth rates and our portfolio
mix. We issue commercial paper and long-term notes
and use interest rate swaps to achieve a matched port-
folio position in our finance assets.

Foreign currency contracts and options are used to
limit risks due to changing currency exchange rates. We
do not speculate on interest rates or foreign currency
rates. Instead, we seek to reduce the possible effects of
fluctuations in these rates. This leads to more stable
earnings in periods when these rates are changing.

The notional amounts of derivative contracts do not
represent direct credit exposure or future cash require-
ments. Credit exposure is determined by the market
value of derivative contracts that are in a gain position
as well as the ability of the counterparties to perform its
payment obligations under the agreements. We control
credit risk of our derivative contracts through credit
approvals, exposure limits and other monitoring proce-
dures. There were no past due amounts related to our
derivative contracts at December 31, 1995, nor have

there been any charge-offs during the three years ended
December 31, 1995.

We sell equity interests in AT&T subsidiaries only
when opportunities or circumstances warrant. We have
no current plans to sell material interests in subsidiaries
beyond those announced and described previously.

Financial Condition, Inciuding Liquidity

| Our cash account includes funds to finance the day-
to-day business and funds for pending transactions.

We turned over our inventory 3.1 times in 1995, com-
pared with 3.2 times in 1994. This slight decline reflects
higher levels of shipped but not invoiced inventory due
to terms and conditions of large network contracts.
Accounts receivable turned over an average of 5.7 times
in 1995, compared with 6.0 times in 1994. The decrease
in 1995 relates to lower turnover levels in our computer
business, where revenues have been declining at a greater
rate than the related receivables, as well as the impacts of
some billing takebacks from the local telephone service
carriers for our long distance service business.

The fair value of our pension plan assets is greater
than our projected pension obligations. We record pension
income when our expected return on plan assets plus
amortization of the transition asset (created by our 1986
adoption of the current standard for pension accounting)
is greater than the interest cost on our projected benefit
obligation plus service cost for the year. Consequently,
we continued to have pension income that added to our
prepaid pension costs in 1995.

Higher payroll and benefit related liabilities and other
liabilities are associated with the restructuring and other
charges recorded in 1995.

Other aspects of our financial condition that relate
closely to our investing and financing activities — such
as finance receivables, plant, licensing costs and debt —
have been discussed in the section on cash flows.

Strategic Restructuring

As announced in September 1995 and discussed else-
where in this report, AT&T intends to implement a
strategic restructuring to separate AT&T into three inde-
pendent, publicly held, global companies. Our plans are
subject to several conditions, including receipt of a
favorable tax ruling, other required approvals, and the
absence of events or developments that would have a
material adverse impact on AT&T or its shareowners.

We plan an initial public offering of approximately a
15% interest in Lucent in the first half of 1996. By the
end of 1996, AT&T intends, subject to certain condi-
tions, to distribute its remaining interest in Lucent and
its interest in NCR to AT&T’s shareowners.



The following financial information for Lucent and
NCR reflects those entities as if they had been operating
as stand-alone companies in the periods presented. For
example, sales to other entities of AT&T are included in
revenues. Therefore, the sum of the entities” amounts do
not equal consolidated AT&T’s results of operations or
financial condition.

The “As Adjusted” column for 1995, excludes the
restructuring and other charges recorded in 1995 as
discussed previously.

1995

i@venues 1o e FOuIF companies
Shown in percentages of the $82.8 billion total before eliminations
Revenues and profits from transactions between

companies are removed (eliminated) from

the income statement while they are
a part of AT&T. Once the compa-
nies are sepurate, these revenues
and profits will remain in their
income statements.

. AT&T Corp.
6.2% Growth*
1993-1995

Lucent
9.9% Growth*
1993-1995 _
Bincr 4
6.0% Growth*

1993-1995

[l AT&T Capital
7.7% Growth*
1993-1995

*COMPOUNDED ANNUAL GROWTH RATE

Lucent Technologies Inc.

™ Lucent includes our businesses that develop, manufac-
ture and service systems and software for telecommuni-
cations applications within the global telecommunications
networking industry. These integrated systems enable net-
work operators and business enterprises to connect,
route, manage and store information between and within
locations. They range in size from large global public
telephone networks to small-business communications
systems and support functions ranging from simple voice-
only applications to complex multifunctional service offer-
ings. Additionally, substantially all of Bell Laboratories is
a part of this company.

The following table provides summary financial infor-
mation for Lucent. It reflects the results of operations of
the businesses transferred to Lucent from AT&T. As a
result, the financial information has been derived from
the financial statements of AT&T using the historical
results of operations and historical basis of assets and lia-
bilities of such businesses. Additionally, it includes certain
assets, liabilities and expenses that were not historically
recorded at the level of, but are primarily associated with,
this business. We believe the assumptions underlying the
financial information to be reasonable. However, the
financial information may not necessarily reflect the
results of operations or financial position of Lucent in the

future, or what the results of operations or financial posi-
tion would have been had Lucent been a separate, stand-
alone entity during the periods presented.

Lucent Technologies Inc.

1995
DOLLARS IN MILLIONS 1995 As AosusTEd” 1994 1993
External revenues $19,294 $19.294 517,628 $15,767
Internal revenues 2,119 2,119 2,137 1,967
Total revenues $21,413 $21,413 $19,765 $17,734
Gross margin § 8,468 $ 9,360 %8428 $ 7,646
Operating expenses 9,468 7,559 7,457 6,977

Operating income $ (1,000) § 1,801 § 971 $ 669

Income before
income taxes $(1,116) $ 1,685 $ 854 $ 666

$19,722 — $17,340 $17,109

Total assets

*AS ADJUSTED EXCLUDES THE RESTRUCTURING AND OTHER CHARGES RECORDED IN 1995,

The “internal revenues” in this table represent sales to
other units of AT&T and its affiliates. They do not
include any revenues from sales between operating units
of Lucent, which will continue to be eliminated in con-
solidation. Most internal revenues are for network equip-
ment sold to AT&T for the construction and maintenance
of the AT&T Worldwide Intelligent Network, which will
remain at AT&T.

As part of AT&T’s strategic restructuring, Lucent
underwent a comprehensive review of its operations.
Approximately 23,000 of the total positions to be elimi-
nated come from Lucent. Lucent intends to focus its
investments on its core technologies, primarily through
expanded and targeted research and development efforts.
Consequently, Lucent will exit tangential product lines
and markets, including AT&T Paradyne which manufac-
tures certain data communications equipment and AT&T
Microelectronics Interconnect products business which
manufactures backplanes and printed circuit boards.
Lucent’s reorganization efforts also include plans to close
all of its 338 Phone Center Stores, most of which will be
closed by May 1996. As a result, Lucent recorded restruc-
turing and other charges in 1995 of $2,801 million
($1,847 million after taxes). The pretax charges included
$1,509 million for employee separations and other related
items, $627 million for asset write-downs, $202 million
for closing, selling and consolidating facilities and $463
million for other items.

NCR Corporation

! We plan to make NCR a stand-alone business focused
on transaction-intensive computing. The new strategy
centers around more profitable products such as massively
parallel computer processors, automated teller machines
and retail scanning equipment. This direction also enhances
the company’s primary strategy which is to help busi-




nesses use new technology to collect and use information
to enhance customer service. Although NCR is ceasing
the manufacture of personal computers, it will continue to
offer personal computers manufactured by others as part
of its total solutions approach.

The following table provides summary financial infor-
mation for NCR. It reflects the results of operations of the
businesses to be transferred to NCR from AT&T. As a
result, the financial information has been derived from the
financial statements of AT&T using the historical results
of operations and historical basis of assets and liabilities
of such businesses. Additionally, it includes certain assets,
liabilities and expenses that were not historically recorded
at the level of, but are primarily associated with, this busi-
ness. We believe the assumptions underlying the financial
information to be reasonable. However, the financial infor-
mation may not necessarily reflect the results of operations
or financial position of NCR in the future, or what the
results of operations or financial position would have been
had NCR been a separate, stand-alone entity during the
periods presented.

NCR Corporation

1995

DOLLARS IN MILLIONS 1995 As AcuusTen® 1994 1993
External revenues $ 7,531 $7.531 $7939 $6,879
Internal revenues 631 ] 631 B SQ 386
Toltevenues  $8,162  $8,162  $8461 5765
Gross margin $ 973 $1,9204 $2,671 $2,524
Operating expenses 3,344 2,624 2,773 2,805
Operating loss $i2,371) $ (7200 $ (102) $ (281)
Income (loss) before

income taxes $i(2,354) $ (703) 3 3% (264)
Total assets $ 5,181 - $6,006 $5,207
#AS ADJUSTED EXCLUDES THE RESTRUCTURING AND OTHER CHARGES RECORDED IN 1995,

The “internal revenues” in this table primarily repre-
sent sales of computer products to other units of AT&T
and its affiliates.

NCR, as a result of continuing operating losses, has
taken decisive action in 1995 to create a smaller, more
focused business, concentrating on the three industries
in which it has a leading position — retailing, financial
and communications.

This resulted in restructuring and other charges in the
third quarter of 1995, of approximately $1.6 billion
before taxes ($!1.2 billion after taxes). The pretax
charges reflect $698 million for employee separations
and other related costs, $564 million for asset write-
downs, $196 million for closing, selling and consolidat-
ing facilities and $191 million for other items.

Ongoing AT&T
M The ongoing business of AT&T will include commu-
nications services, wireless services, AT&T Solutions
consulting services and our Universal Card business.
Building on the skills from Bell Laboratories, we will
also create an AT&T Laboratories unit that will continue
research and development for the ongoing AT&T.

The following table provides summary financial
information for the operations of AT&T that will remain
with AT&T.

AT&T without Lucent, NCR and AT&T Capital
1995

DOLLARS IN MILLIONs 1995 As Aosusten® 1994 1993
Total revenues  $51,374  $51,374 $48315 $4555
Gross margin $21,305 $22,395 $20,052 $17,973
Operating expenses 15,927 13,877 12421 11259
Operating income $ 5378 $ 8518 §$ 7,631 $ 6714

Income before

income taxes $ 5,168 $ 8,308 $ 7289 $ 6,398
Total assets $55,603 - $49,167 $42,724
“AS ADIUSTED EXCLUDES THE RESTRUCTURING AND OTHLR CHARGLS RECORDED IN 1995

The main differences between the information above
and the consolidated AT&T results are the exclusion of
Lucent, NCR and AT&T’s interest in AT&T Capital.

The businesses that are part of the ongoing AT&T
recorded restructuring and other charges of $3,140 mil-
lion ($2,104 after taxes) in 1995 related to AT&T’s
plans to separate into three companies. The pretax charges
cover consolidating and reorganizing numerous corpo-
rate and business unit operations during the next two
years including force reductions of 17,000 positions as
well as the write-down in value of some unnecessary
network facilities, of nonstrategic wireless assets and
some investments. The pretax charges cover $956 million
for employee separations and other related items, $1,342
million for asset write-downs, $497 million for closing,
selling and consolidating facilities and $345 million for
other items. In connection with the plan to separate into
three companies, AT&T, Lucent and NCR have entered
into various agreements. These agreements generally pro-
vide for the separation and distribution of the operating
assets and liabilities, and pension plan assets and liabili-
ties, as well as tax sharing and allocation. Additionally,
various interim services agreements provide for certain
data processing services, telecommunications services
and certain support services on specified terms.

In accordance with SEC rules and regulations, as uncertainties
surrounding our plan to separate are cleared, we will provide more
financial information. If you are interested in directly receiving this
information as it is made public, it will be available by calling AT&T
Shareowner Services toll-frec at [ 800 348-8288.




Report of Management

M Management is responsible for the preparation,
integrity and objectivity of the financial statements and
all other financial information included in this report.
Management is also responsible for maintaining a sys-
tem of internal controls as a fundamental requirement
for the operational and financial integrity of results.

The financial statements which reflect the consolidat-
ed accounts of AT&T and subsidiaries and other finan-
cial information shown, were prepared in conformity
with generally accepted accounting principles. Estimates
included in the financial statements were based on
judgments of qualified personnel.

To maintain its system of internal controls, manage-
ment carefully selects key personnel and establishes the
organizational structure to provide an appropriate divi-
sion of responsibility. We believe it is essential to con-
duct business affairs in accordance with the highest ethi-
cal standards as set forth in the AT&T Code of Conduct.
These guidelines and other informational programs are
designed and used to ensure that policies, standards and
managerial authorities are understood throughout the
organization. Our internal auditors monitor compliance
with the system of internal controls by means of an
annual plan of internal audits. On an ongoing basis, the
system of internal controls is reviewed, evaluated and
revised as necessary in light of the results of constant
management oversight, internal and independent audits,
changes in AT&T’s business and other conditions.

Management believes that the system of internal con-
trols, taken as a whole, provides reasonable assurance
that (1) financial records are adequate and can be relied
upon to permit the preparation of financial statements in
conformity with generally accepted accounting princi-
ples, and (2) access to assets occurs only in accordance
with management’s authorizations.

The Audit Committee of the Board of Directors,
which is composed of directors who are not employees,
meets periodically with management, the internal audi-
tors and the independent auditors to review the manner
in which these groups of individuals are performing
their responsibilities and to carry out the Audit
Committee’s oversight role with respect to auditing,
internal controls and financial reporting matters.
Periodically, both the internal auditors and the indepen-
dent auditors meet privately with the Audit Committee.
These auditors also have access to the Audit Committee
and its individual members at any time.

The financial statements in this annual report have
been audited by Coopers & Lybrand L.L.P., Independent
Auditors. Their audits were conducted in accordance

with generally accepted auditing standards and include
consideration of the internal control structure and selec-
tive tests of transactions. Their report follows.

/Z‘Zf% K5 Gl

Richard W. Miller
Executive Vice President,
Chief Financial Officer

Robert E. Allen
Chairman of the Board,
Chief Executive Officer

Report of Independent Auditors

I To the Shareowners of AT&T Corp.:

We have audited the consolidated balance sheets of
AT&T Corp. and subsidiaries (AT&T) at December 31,
1995 and 1994, and the related consolidated statements
of income, changes in shareowners’ equity, and cash
flows for the years ended December 31, 1995, 1994 and
1993. These financial statements are the responsibility of
AT&T’s management. OQur responsibility is to express an
opinion on these financial statements based on our audits.

We conducted our audits in accordance with generally
accepted auditing standards. Those standards require
that we plan and perform the audit to obtain reasonable
assurance about whether the financial statements are
free of material misstatement. An audit includes exam-
ining, on a test basis, evidence supporting the amounts
and disclosures in the financial statements. An audit also
includes assessing the accounting principles used and
significant estimates made by management, as well as
evaluating the overall financial statement presentation.
We believe that our audits provide a reasonable basis
for our opinion.

In our opinion, the financial statements referred to
above present fairly, in all material respects, the consoli-
dated financial position of AT&T at December 31, 1995
and 1994, and the consolidated results of their operations,
changes in their shareowners’ equity and their cash flows
for the years ended December 31, 1995, 1994 and 1993, in
conformity with generally accepted accounting principles.

As discussed in Note 3 to the financial statements,
in 1993 AT&T changed its methods of accounting for
postretirement benefits, postemployment benefits and
income taxes.

C’,WC)‘LM Ll

Coopers & Lybrand L.L.P
1301 Avenue of the Americas
New York, New York

January 25, 1996




CONSOLIDATED STATEMENTS
OF INCOME

AT&T Corp. and Subsidiaries, Years Ended December 31

DOLLARS IN MILLIONS (EXCEPT PER SHARE AMOUNTS) 1995 1994 1993
. Sales and Revenues
} Telecommunications services $47,277 $44,600 $42,779
Products and systems 22,8412 21,161 17,925
‘ Rentals and other services 6,189 6,216 6,143
1 Financial services and leasing 7% 3117 2504
Total revenues 79,609 75,094 69,351
! Costs
Telecommunications services
| Access and other interconnection costs 17,618 17,797 17,772
‘ Other costs 9,123 7,873 7,937
1‘ Total telecommunications services 26,741 25,670 25,709
Products and systems 16,045 13,273 10,966
l Rentals and other services 4,098 3,287 3,319
l Financial services and leasing 2,646 2,152 1,711
| Total costs 49,530 44,382 41,705
Gross margin 30,079 30,712 27,646
‘ Operating Expenses
. Selling, general and administrative expenses 25,146 19,653 18,037
Research and development expenses 3,718 3,110 3,111
| Total operating expenses 28,864 22,763 21,148
' Operating income 1,215 7,949 6,498
" Other income — net 458 293 546
" Loss on sale of stock by subsidiary —_— — 9
l‘ Interest expense 738 724 1,032
| Income before income taxes and cumulative effects
w of accounting changes 9235 7,518 6,003
‘ Provision for income taxes S 72' .2,808_ 2’30},
- Income before cumulative effects of accounting changes 139 4,710 3,702
~ Cumulative effects on prior years of changes in accounting for:
Postretirement benefits (net of income tax benefit of $4,294) —_ — (7,023)
} Postemployment benefits (net of income tax benefit of $681) —_ — (1,128)
\ Income taxes ‘ . == (16_51)
Cumulative effects of accounting changes _ — (9,608)
. Net income (Loss) $ 139 $ 4,710 $ (5.906)
\ Weighted average common shares outstanding (millions) 1,592 1,564 1,547
Per Common Share:
\ Income before cumulative effects of accounting changes $ o0.09 $ 3.01 $ 239
Cumulative effects of accounting changes — — (6.21)
$ 301 $ (382

l Net Income [Loss) $§ 0.09

THE NOTES ON PAGES 38 THROUGH 50 ARE AN INTEGRAL PART OF THE CONSOLIDATED FINANCIAL STATEMENTS.
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CONSOLIDATED

BALANCE SHEETS

AT&T Corp. and Subsidiaries, At December 31

[

’ DOLLARS IN MILLIONS 1995 1994
Assets
‘ Cash and temporary cash investments $ 9208 $ 1,208
Receivables, less allowances of $1,583 and $1,251
’ Accounts receivable 15,493 13,671
Finance receivables 13,782 14,952
} Inventories 4,074 3,633
Deferred income taxes 4,460 3,030
Other current assets 792 1,117
‘ Total current assets 39,509 37611
Property, plant and equipment — net 22,264 21279
' Licensing costs, net of accumulated amortization of $743 and $613 8,056 4,251
. Investments 3,885 2,708
| Long-term finance receivables 5.389 4513
| Net investment in operating leases of finance subsidiaries 388 756
i Prepaid pension costs 4,664 4,151
Other assets 4,229 3,993
’ Total assets $88,884 $79,262
Liabilities
! Accounts payable $ 7,071 $ 6,011
1 Payroll and benefit-related liabilities 6,256 4,105
Postretirement and postemployment benefit liabilities 405 1,029
. Debt maturing within one year 16,589 13,666
l Dividends payable 527 518
Other current liabilities 8,524 5,601
‘ Total current liabilities 39,372 30,930
Long-term debt including capital leases 11,635 11,358
‘ Long-term postretirement and postemployment benefit liabilities 8,908 8,754
Other long-term liabilities 5,170 4,285
i Deferred income taxes 5,199 3913
Unamortized investment tax credits 199 232
| Other deferred credits 400 776
| Total liabilities 70,883 60,248
‘ Minority interests e JZT_ S 1,093
Common Shareowners’ Equity
Common shares par value $1 per share 1,596 1,569
l Authorized shares: 2,000,000,000
Outstanding shares: 1,596,005,351 at December 31, 1995,
1,569,006,000 at December 31, 1994
’ Additional paid-in capital 16,614 15,825
Guaranteed ESOP obligation {Z254) (305)
Foreign currency translation adjustments 5 145
l Retained earnings (deficit) (687) 687
| Total common shareowners’ equity 17,274 T,QQI
Total liabilities and shareowners’ equity $88,884 $79,262

THE NOTES ON PAGES 38 THROUGH 50 ARE AN INTEGRAL PART OF THE CONSOLIDATED FINANCIAL STATEMENTS.
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CONSOLIDATED STATEMENTS OF

CHANGES IN SHAREOWNERS EQUITY

AT&T Corp. and Subsidiaries, Years Ended December 31

DOLLARS IN MILLIONS 1995 1994 1993

i Common shares ’
' Balance at beginning of year $ 1,569 $ 1,547 $ 1,526 '
\ Shares issued:
‘ Under employee plans 13 11 6 '
‘ Under shareowner plans 13 8 8
‘ Other S £ 3 7
| Balance at end of year 1.596 1,569 1,547 ‘
| Additional paid-in capital l
‘ Balance at beginning of year 15,825 14,324 13,485
‘ Shares issued: }
, Under employee plans 602 538 183
Under shareowner plans 687 424 450 '
‘ Other 31 133 208
' Shares repurchased (@) 2) 4) 1
! Preferred stock redemption —_ 408 —
Dividends declared (527) == ~
. Other changes - — 2 '
_ Balance at end of year 16,614 15,825 14,324
| Guaranteed ESOP obligation l
Balance at beginning of year (305) (355) (407)
l Amortization 51 50 52 ‘
| Balance at end of year (z54) (305) (355) .
Foreign currency transiation adjustments
Balance at beginning of year 145 (32) 65 .
Translation adjustments (140) 174 1)
‘ Balance at end of year 5 145 (32) }
Retained earnings (deficit)
| Balance at beginning of year 687 (2,110) 5,644 l
‘ Net income 139 4,710 (5,906)
\ Dividends paid (1,570) (1,940) (1,780) l
‘ Other changes 57 27 (68)
Balance at end of year 687) 687 C@2.110) |

Total Shareowners’ Equity $17.274 $17.921 $13,374 l

THE NOTES ON PAGES 38 THROUGH 50 ARE AN INTEGRAL PART OF THE CONSOLIDATED FINANCIAL STATEMENTS.

\ In March 1990 we issued 13.4 million new shares of common stock in connection with the establishment of an
ESOP feature for the nonmanagement savings plan. The shares are being allocated to plan participants over ten l
 years commencing in July 1990 as contributions are made to the plan.
We have 100 million authorized shares of preferred stock at $1 par value. No preferred stock is currently issued i
 or outstanding. ‘




CONSOLIDATED STATEMENTS
FLOWS

OF CASH

AT&T Corp. and Subsidiaries, Years Ended December 31

-~
| DOLLARS IN MILLIONS 1995 1994 1993
Operating Activities
" Net income (loss) $ 139 $ 4710 $(5.906)
‘ Adjustments to reconcile net income (loss) to net
cash provided by operating activities:
Restructuring and other charges ) 7,685 = 498
Cumulative effects of accounting changes —_ = 9,608
Depreciation and amortization 4,845 4,633 4,702
Provision for uncollectibles 2,378 1,929 1,665
Increase in accounts receivable (3,386) (2,673) (2:211) |
’ Increase in inventories {1,206) (394) (594)
Increase (decrease) in accounts payable 1,043 1,125 (295) |
Net decrease (increase) in other ‘
operating assets and liabilities 266 (793) (1,579)
Other adjustments for noncash 1tem§ —net (2.174) 509 1,505
| Netcash provided by operating activities 2,690 9 046 7.393
| Investing Activities
Capital expenditures, net of proceeds from sale or disposal of
! property, plant and equipment of $414, $354 and $198 (5,997) (4,572) (4,142)
Increase in finance assets, net of lease-related repayments
'{ of $3,960, $3,760 and $3,703 (3,785) (5,315) (4,222)
~= | Cash proceeds from securitizations of
finance receivables 3,747 303 586
‘ Additions to licensing costs {1,978) (293) (89)
; Net increase in investments (228) (165) (453)
| (Acquisitions) dispositions, net of cash acquired (3.355) 144 (228)
| Other investing activities — net (357) 53 (86) |
Netcashusedin invesﬂng activities (1 1,.953) (9,845) (8,634)
| Financing Activities
| Proceeds from long-term debt issuances 5,504 6,134 4.386
‘ Retirements of long-term debt (4.519) (5,637) (5,879)
| Issuance of common shares 1,214 973 1,053
Dividends paid (2,088) (1,870) (1,774) |
| Increase in short-term borrowings — net 1.760 1,746 2,586
| Other financing activities — net 87 (32) 25
Net cash provided by fmancmg activities 1.958 1,314 397
f Effect of exchange rate changes on cash 5 22 3
Net increase (decrease) in cash and temporary cash investments {3200) 537 (84 1) |
,' Caih aniteﬂ)ogiy cashinvestments atbeginningofyear 1,208 67] 1512
- Cashand temporary cash investments at end of year $ 208 $ 1,208 5 67]
| THE NOTES ON PAGES 38 THROUGH 50 ARE AN INTEGRAL PART OF THE CONSOLIDATED FINANCIAL STATEMENTS,
|
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AT&T Corp. and Subsidiaries (AT&T')
(Dollars in Millions, except per share amounts)

|

1. Summary of Significant
Accounting Policies

Consolidation

[ The consolidated financial statements include all
majority-owned subsidiaries. Investments in which we
exercise significant influence but which we do not con-
trol (generally a 20% — 50% ownership interest) are
accounted for under the equity method of accounting.
Generally, investments in which we have a less than
20% ownership interest are accounted for under the cost
method of accounting. The fiscal year of most AT&T
operations ends December 31.

Currency Transiation

I For operations outside of the U.S. that prepare finan-
cial statements in currencies other than the U.S. dollar,
we translate income statement amounts at average
exchange rates for the year, and we translate assets and
liabilities at year-end exchange rates. We present these
translation adjustments as a separate component of
shareowners’ equity.

Revenue Recognition

REVENUE FROM BASIS OF RECOGNITION

Minutes of traffic processed
and contracted fees

Telecommunications Services

Products and Systems Percentage-of-completion
method for most long-term
contracts; upon performance
of contractual obligations
for others

Proportionately over contract
periods or as services are
performed

Over the life of the finance
receivables using the interest
method, or straight-line over
life of operating leases

Rentals and Other Services

Financtal Services and
Leasing

Software Production Costs

I Unitil technological feasibility is established, we
expense the costs of developing computer software that
we plan to sell, lease or otherwise market, as incurred.
After that time, we capitalize the remaining software
production costs and amortize them to costs over the
estimated period of sales and revenues.

Advertising Costs

I We expense costs of advertising as incurred. Advertis-
ing expense was $2,265. $2,219 and $1,665 in 1995,
1994 and 1993, respectively.

Investment Tax Credits

¥ We amortize investment tax credits as a reduction to
the provision for income taxes over the useful lives of
the property that produced the credits.

Earnings Per Share

" We use the weighted average number of shares of
common stock and common stock equivalents out-
standing during each period to compute earnings per
common share. Common stock equivalents are stock
options that we assume to be exercised for the purposes
of this computation.

Temporary Cash Investments

@ We consider all highly liquid investments with origi-
nal maturities of generally three months or less to be
temporary cash investments.

Inventories

I We state inventories at the lower of cost or market
(i.e., net rcalizable value or replacement cost). Cost
includes material, labor and manufacturing overhead.
We determine cost principally on a first-in, first-out
(FIFO) basis.

Property, Plant and Equipment

I We state property, plant and equipment at cost and de-
termine depreciation using either the group or unit
method. The unit method is used primarily for labora-
tory equipment, large computer systems, and certain
international earth stations and submarine cables. When
we sell assets that were depreciated using the unit meth-
od, we include the gains or losses in operating results.
The group method 1s used for most other depreciable as-
sets. When we sell or retire plant that was depreciated us-
ing the group method, we deduct the original cost from
the plant account and from accumulated depreciation.
We use accelerated depreciation methods for factory
facilities and digital equipment used in the telecommu-
nications network. except switching equipment placed
in service before 1989 and certain high technology
computer processing equipment. All other plant and
equipment is depreciated on a straight-line basis.



Licensing Costs

[ Licensing costs are costs incurred to develop or
acquire cellular, personal communication services (PCS)
and messaging licenses. Generally, amortization begins
with the commencement of service to customers and is
computed using the straight-line method over a period
of 40 years.

Goodwill

B Goodwill is the excess of the purchase price over the
fair value of net assets acquired in business combina-
tions treated as purchases. We amortize goodwill on a
straight-line basis over the periods benefited, principally
in the range of 10 to 40 years. Goodwill is reviewed for
impairment whenever events or changes in circumstances
indicate that the carrying amount may not be recoverable.
If the sum of the expected future cash flows is less than
the carrying amount of the asset, a loss Is recognized.

Derivative Financial Instruments

B We use various financial instruments, including deriv-
ative financial instruments, for purposes other than
trading. We do not use derivative financial instruments
for speculative purposes. Derivatives, used as part of our
risk management strategy, must be designated at incep-
tion as a hedge and measured for effectiveness both at
inception and on an ongoing basis. Gains and losses that
do not qualify as hedges are recognized in other income
or expense.

Use of Estimates

I The preparation of financial statements in conformity
with generally accepted accounting principles requires
management to make estimates and assumptions that
affect the reported amounts of assets and liabilities and
disclosure of contingent assets and liabilities at the date of
the financial statements and revenues and expenses during
the period reported. Actual results could differ from those
estimates. Estimates are used when accounting for long-
term contracts, allowance for doubtful accounts, inventory
obsolescence, product warranty reserves, depreciation

and amortization, employee benefit plans, taxes, restruc-
turing reserves and contingencies.

Reclassifications

I We reclassified certain amounts for previous years to
conform with the 1995 presentation.

2. Restructuring of AT&T

M On September 20, 1995, we announced a plan to sepa-
rate AT&T into three independent, publicly held, global
companies that will each focus on serving certain core
businesses: communications services (AT&T), communi-
cations systems and technology (Lucent Technologies
Inc.) and transaction-intensive computing (NCR Corpo-

ration). We are planning an initial public offering of
approximately 15% of Lucent Technologies Inc. (Lucent)
common stock in the first half of 1996 with our remaining
interest in Lucent and NCR Corporation (NCR) being
spun off to AT&T shareowners by the end of 1996. The
plan also includes our intention to pursue the sale of our
remaining interest in AT&T Capital Corporation (AT&T
Capital) in 1996. Our plan is subject to several conditions,
including receipt of a favorable tax ruling and other
approvals, and the absence of events or developments
that would have a material adverse impact on AT&T or
its shareowners. In connection with the plan AT&T,
Lucent and NCR have entered into various agreements.
These agreements generally provide for the separation
and distribution of the operating assets and liabilities
and pension plan assets and liabilities, as well as tax
sharing and allocation. Additionally, various interim
service agreements provide for certain data processing
services, telecommunication services and certain sup-
port services on specified terms.

3. Changes in Accounting Principles

Iimpairment of Long-Lived Assets

Effective October 1, 1995, we adopted Statement of
Financial Accounting Standards (SFAS) No. 121,
“Accounting for Impairment of Long-Lived Assets and
for Long-Lived Assets to Be Disposed of.” This stand-
ard requires that long-lived assets and certain identifi-
able intangibles held and used by an entity be reviewed
for impairment whenever events or changes in circum-
stances indicate that the carrying amount of an asset may
not be recoverable. The adoption of this standard did not
materially affect our reported earnings, financial condi-
tion or cash flows because this was essentially the same
method we used in the past to measure and record asset
impairments. Our 1995 restructuring and other charges
included recognition of asset impairments.

Postretirement Benefits

I We adopted SFAS No. 106, “Employers’ Accounting
for Postretirement Benefits Other Than Pensions,”
effective January 1, 1993. This standard requires us to
accrue estimated future retiree benefits during the years
employees are working and accumulating these benefits.
Previously, we expensed health care benefits as claims
were incurred and life insurance benefits as plans

were funded.

In 1993, we recorded a one-time pretax charge for the
unfunded portions of these liabilities of $11,317 ($7,023,
or $4.54 per share, after taxes). Apart from these cumu-
lative effects on prior years of the accounting change,
this change in accounting had no material effect on net
income and it does not affect cash flows.



http:Ucens.ng

Postemployment Benefits

! We also adopted SFAS No. 112, “Employers’ Account-
ing for Postemployment Benefits,” effective January |,
1993. Analogous to SFAS No. 106, this standard requires
us to accrue for estimated future postemployment bene-
fits, including separation payments, during the years
employees are working and accumulating these benefits
and for disability payments when the disabilities occur.
Before this change in accounting, we recognized costs
for separations when they were approved and disability
benefits when they were paid.

We recorded a one-time pretax charge for the unpro-
vided portion of these liabilities of $1,809 ($1,128, or
$0.73 per share, after taxes). This change does not affect
cash flows.

Income Taxes

© We also adopted SFAS No. 109, “Accounting for
Income Taxes,” effective January 1, 1993. Among other
provisions, this standard requires us to compute deferred
tax amounls using the enacted corporate income tax
rates for the years in which the taxes will be paid or
refunds received.

The adoption of this standard reduced net income by
$1,457 ($0.94 per share). Apart from these cumulative
effects on prior years of the accounting change, this new
accounting method had no material effect on net income
in 1993. Unless Congress changes tax rates, we do not
expect this change to affect net income materially in
future periods. This change does not affect cash flows.

Stock-Based Compensation

1 In 1996 we will adopt SFAS No. 123, “Accounting
for Stock-Based Compensation.” This standard estab-
lishes a fair value method for accounting for stock-based
compensation plans either through recognition or dis-
closure. We intend to adopt this standard by disclosing
the pro forma net income and earnings per share amounts
assuming the fair value method was adopted on January I,
1995 The adoption of this standard will not impact our
results of operations, financial position or cash flows.

4. Merger with McCaw Cellular
Communications, Inc. (McCaw)

1 On September 19, 1994, AT&T merged with McCaw,
now AT&T Wireless Services. As a result, 197.5 million
shares of McCaw common stock were converted into
shares of AT&T common stock. In addition, AT&T assumed
11.3 million McCaw stock options which were converted
into AT&T stock options at the same exchange ratio. The
merger was accounted for as a pooling of interests, and the
consolidated financial statements were restated for all peri-
ods prior to the merger to include the accounts and opera-
tions of McCaw. Merger related expenses of $246 incurred

in 1994 ($187 net of taxes) were reported as selling, gen-
eral and administrative expenses.

5. Purchase of Remaining 48% of

LIN Broadcasting
[ On October 3, 1995, we acquired the remaining 48%
of LIN Broadcasting Corporation (LIN), now a wholly-
owned subsidiary of AT&T Wireless Services, for a total
purchase price of approximately $3.3 billion. The acqui-
sition was accounted for using the purchase method.
Accordingly, we allocated the purchase price to assets
acquired and liabilities assumed based on their fair
values. The allocations were $2.0 billion to licensing
costs, $.9 billion to investments, $1.1 billion to goodwill
and $.7 billion to deferred taxes. The goodwill and the
licensing costs are being amortized on a straight-line
basis over 35 years. The initial 52% interest of LIN was
acquired by McCaw on March 1, 1990. Accordingly, the
results of operations, assets and liabilities of LIN have
been included in the consolidated financial statements
since March 1, 1990.

6. Preferred Stock Redemption

2.0On June 24, 1994, LCH Communications (LCH), a
subsidiary of LIN Broadcasting Corporation, redeemed
all $1.3 billion of its outstanding redeemable preferred
stock held by Comcast Cellular Communications, Inc.
in exchange for all of the capital stock of one of LCH’s
subsidiaries.

As a result of the redemption, we eliminated the net
assets and recorded a gain on the sale of assets of $12
and a tax benefit of $74. The $784 difference between
the book value of the preferred stock and the fair value
of the assets exchanged was recorded as $408 of addi-
tional paid-in capital and $376 of minority interests.

7. Supplementary Financial Information

Supplementary income Statement Information

1995 1994 1993

Included in costs
Amortization of software

production costs $ 365 $ 370 $ 359
Amortization of licensing costs 133 115 108
Cost of financial services

and leasing
Interest expense $1,049 § 725 $ 506
Depreciation, provision

for losses and other 1,597 1,427 1,205
Total $2,646  $2,152 $1,711

Included in selling, general
and administrative
expenses

Amortization of goodwill

a0



1995 1994 1993

Other income - net
Interest income $101 $ 72 $141
Royalties and dividends 74 30 59
Minority interests in

earnings of subsidiaries {73) (64) 9)
Miscellaneous — net 356 255 355
Total other income — net $458 $293 $546

In June 1993, we sold our remaining 77% interest in
UNIX System Laboratories, Inc. to Novell, Inc. (Novell)
in exchange for approximately 3% of Novell’s common
stock. Our gain on the sale was $217. Between 1995 and
1994 we subsequently recognized a cumulative decline
of $107 in the value of the stock of Novell.

1995 1994 1993

Deducted from interest expense
Capitalized interest $i21 $47 $72
Supplementary Balance Sheet Information
AT DECEMBER 31 1995 1994
Inventories
Completed goods $ 2293 $ 2,022
Work in process and raw materials 1,781 1,611
Total inventories $ 4074 $ 3,633
Property, plant and equipment
Land and improvements $ 772 $ 76!
Buildings and improvements 92,562 9,240
Machinery, electronic and

other equipment 38,729 34,797
Total property, plant and equipment 49,063 44,798
Accumulated depreciation (26,799) (23,519)
Property, plant and equipment — net $22,264 $21,279
Investments
Accounted for by the equity method $ 3,329 §$ 2314
Stated at cost or fair value 556 394
Total investments $ 3,885 § 2,708
Other assets
Unamortized software production costs $ 489 $ 483
Unamortized goodwill 1,735 1,007
Deferred charges 378 746
Other 1,627 1,757
Total other assets $ 4,229 $ 3993
Supplementary Cash Flow Information

1995 1994 1993

Interest payments net of

amounts capitalized $1,691 $1,445 $1,728
[ncome tax payments 1,893 2,047 1,733

The following table displays the noncash items exclud-
ed from the consolidated statements of cash flows:

1995 1994 1993

Machinery and equipment

acquired under capital

lease obligations $ 41 $ 13 $ 15
Exchange of stock
Net assets $ — % 2 $ 43)
[nvestments —_ — 260
Licenses 32 134 96
Total $ 32 $136 $ 313
Acquisition/Disposition activities
Net receivables $ (a6) $ 24 $ (19)
Inventories 72 (10) (1)
Property, plant and equipment (106) 3 (132)
Licensing costs (1,960) (79) 5
Accounts payable 1 (8) 7
Short-term and long-term debt (450] 47 3
Other operating assets and

liabilities — net (866) 167 91)
Net noncash items consolidated (3,355) 144 (228)
Net cash (used for) received

from acquisitions/dispositions $(3,255) $144 $(228)

8. Business Restructuring and

Other Charges
© In the fourth quarter of 1995, we recorded a pretax
charge of $6,248 to cover restructuring costs of $5,336
and asset impairments and other charges of $912. Our
fourth quarter charges include plans to restructure our
consumer products business to implement major process
improvements in how it designs, manufactures and dis-
tributes those products; consolidating and reorganizing
numerous corporate and business unit operations during
the next two years; and selling the AT&T Microelec-
tronics Interconnect business and AT&T Paradyne.
Accordingly, the fourth quarter restructure charge of
$5,336 included the separation costs for nearly 40,000
employees, of which about 24,000 were management
and 16,000 were occupational. As of December 31,
1995, approximately 7,400 management employees have
accepted a voluntary severance package and will leave
in early 1996. We expect 70% of all separations to be
completed by the end of 1996 with the majority of the
remaining separations being completed during 1997. The
force reductions include about 10,000 corporate-wide
staff jobs in functions such as information systems,
human resources, financial operations, legal and public
relations. The remaining separations will occur within
the operating units of the ongoing AT&T and Lucent.
The restructuring charge also included costs associated
with early termination of building leases and asset
write-downs as part of our plan to sell certain businesses
and to restructure our operations.

41
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In the third quarter of 1995, we approved the restruc-
turing plans of NCR and recorded a pretax charge total-
ing $1,597 to cover restructuring costs of $1,547 and
other charges of $50. NCR’s plans include discontinuing
the manufacture of personal computers, consolidating
facilities globally, reducing industry markets served, as
well as separating about 7,200 employees, including
3,200 in foreign locations. We expect to complete all
NCR’s restructuring plans by the end of 1996. As of
December 31, 1995, about 4,900 employees have left
NCR and the reinainder will leave in 1996.

In 1993 we recorded a $498 pretax provision for busi-
ness restructuring. Of the total provision, $227 was
related to costs at NCR and $215 was for restructuring
customer support functions for telecommunications
services. The remainder of the provision consisted of
$23 related to closing plants and $33 related to opera-
tions that service the U.S. federal government. The total
1993 provision of $498 was recorded as $13 in costs of
products and systems, $90 in costs of other services,
$373 in selling, general and administrative expenses and
$22 in research and development expenses.

The following table displays a rollforward of the
liabilities for business restructuring from December 31,
1993 to December 31, 1995:

Dec. 31, Dec. 31,

1993 1994 1994

TyrE oF COST BALANCE  ADDITIONS  OTHER PAYMENTS  BALANCE
Employee

separations $ 356 $5 % (52) $(265 $ 44

Facility closings 788 21 4 (172) 641

Other 296 8 (67)  (28) 209

Total $1.440 $34  $(115) $(465) $894

Dec. 31, Dec. 31,

1994 1995 1995

TYPE OF COST BALANCE  ADDITIONS  OTHER PAYMENTS  BALANCE
Employee

separations $ 44 $2,712 $(22) $(165) $2,569

Facility closings 641 895 (s1) [(227) 1,258

Other 209 837 {10} (86) 950

Total $894 $4.444 $(83) $(478) $4,777

OTHER REPRESENTS I;E\/ERSALS OF BUSINESS RESTRUCTURING RESERVES NO
LONGER REQUIRED.

The December 31, 1993 business restructuring balance
included reserves primarily for real estate, NCR and
reengineering operator services. As of December 31, 1995,
$469 of the $1,440 December 31, 1993 balance remained.
This balance is related to excess space at some locations
and is expected to be fully utilized over the remaining
terms of the leases.

We believe that the liabilities for business restruc-
turing of $4,777 at December 31, 1995 are adequate
to complete our plans.

In 1995 in addition to recording restructuring liabilities
of $4,444, asset impairments of $1,734 (which were credited
directly to the related asset balances) and $705 of benefit
plan losses were included in the total restructure costs of
$6,883. Benefit plan losses relate to our pension and other
employee benefit plans and primarily represent losses in
the current year for actuarial changes that otherwise might
have been amortized over future periods.

The fourth quarter charge also included $799 for
writing down certain impaired assets, including the
write-down in the value of some unnecessary network
facilities, the write-down of nonstrategic wireless assets
and the reduction in value of some investments. There
were no assets to be disposed of or sold included in
these write-downs. The third and fourth quarter charges
also included $163 of other items, none of which indi-
vidually exceed 1% of the total charge.

The pretax total of the third and fourth quarter
charges of $7,845 for 1995 was recorded as $670 in
costs of telecommunications services, $1,676 in costs
of products and systems, $717 in costs of rentals and
other services, $6 in costs of financial services and
leasing, $4,359 in selling, general and administrative ex-
penses and $417 in research and development expenses.
If viewed by type of cost, the combined charges reflect
$3,417 for employee separations and other related items;
$2,533 for asset write-downs; $895 for closing, selling
and consolidating facilities; and $1,000 for other items.
The total combined charges reduced net income by
$5,353 or $3.36 per share. Of the total combined
charges, we have made cash payments of $160 as of
December 31, 1995 and approximately $4.4 billion will
result in payment of cash in the future. Approximately
$3.3 billion related to noncash items.



2. Income Taxes

' The following table shows the principal reasons for
the difference between the effective tax rate and the
United States federal statutory income tax rate:

1995 1994 1993

U.S. federal statutory income

tax rate 35% 35% 35%
Federal income tax at

statutory rate $327 $2,631 $2,101
Amortization of investment

tax credits (36) (33) (92)
State and local income taxes,

net of federal income tax effect 120 296 287
Amortization of intangibles 24 20 24
Foreign rate differential 106 36 45
Taxes on repatriated and

accumulated foreign income,

net of tax credits 194 (71 20)
Research credits (s8]} (66) 47)
Effect of tax rate change on

deferred tax assets - — 23)
Other differences — net 49 (5) 26 -
Provision for income taxes $796 $2,808 $2,301
Effective income tax rate 85.1% 37.4% 38.3%

The 1995 effective tax rate is high primarily due to
the foreign tax effects associated with the restructuring
and other charges.

The U.S. and foreign components of income before
income taxes and the provision for income taxes are
presented in this table:

1995 1994 1993

Income before income taxes
United States $1,799 $6,841 $5,705
Foreign (864) 677 298
Total $ 935 $7,518 $6,003
Provision for income taxes
Current
Federal $ 1,606 $1.618 $ 925
State and local 390 300 206
Foreign 212 225 169

$ 2208 $2.143 $1.300
Deferred
Federal $(1,023) § 488 $ 910
State and local (205) 155 212
Foreign (148) 60 41)

$11,376) 5 703 1081

Deferred investment tax

credits — net* ) (36) ) 7(38)
$ 796 52.808

FNET OF AMORTIZATION OF 536 IN 1995, $33 IN 1994 anD $92 v 1993,

(80)
$2,301

Provision for income taxes

Deferred tax liabilities are taxes we expect to pay in
future periods. Similarly, deferred tax assets are recorded
for expected reductions in taxes payable in future periods.

Deferred taxes arise because of differences in the book
and tax bases of certain assets and liabilities. Deferred
tax labilities and assets consist of the following:

1995 1994

Long-term deferred income tax liabilities:

Property, plant and equipment $6,981 $5,872

Investments 792 343

Other 1,568 1,370
Total long-term deferred tax liabilities $9.341 $7.,585
Long-term deferred income tax assets:

Business restructuring $ 853 $ 479

Net operating loss/credit carryforwards 410 175

Employee pensions and other benefits —net 2,353 2,618

Reserves and allowances 329 141

Valuation allowance {293) (178)

Other 490 437
Total long-term deferred income

tax assets $4.142 $3,672
Net long-term deferred income

tax liabilities $5,199 $3.913
Current deferred income tax liabilities:
Total current deferred income

tax liabilities $ 210 $ 110
Current deferred income tax assets:

Business restructuring $ 763 §$ 99

Net operating loss/credit carryforwards 61 99

Employee pensions and other benefits 1,546 1,166

Reserves and allowances 1,472 1,126

Valuation allowance (61) —

Other 889 650
Total currenl deferred income tax assets $4,670 $3,140

$4,460 $3,030

Net current deferred income tax assets

At December 31, 1995 we had net operating loss carry-
forwards (tax affected) for federal and state income tax
purposes of $115 and $98, respectively, expiring through
2010. We also had foreign net operating loss carryforwards
(tax affected) of $192, of which $145 has no expiration
date, with the balance expiring by 2002. Federal and
foreign tax credit carryforwards amounting to $65 also
exist. The majority of these credits are not subject to ex-
piration. We recorded a valuation allowance to reflect the
estimated amount of deferred tax assets which, more likely
than not, will not be realized.

10. Leases

As Lessor

I We provide financing on sales of our products and
those of other companies, primarily through AT&T
Capital, and lease our products to customers under
sales-type leases. This table displays our net investment
in direct financing and sales-type leases that are prima-
rily included in finance receivables:

—



AT DECEMBER 31 1995 1994
Minimum lease payments receivable $6,699 $5,414
Estimated unguaranteed residual values 31 593
Unearned income (1,189) (1,006)
Allowance for credit losses {166) (127
Net investment $6,075 $4,874

This table shows the scheduled maturities for our
$6,699 minimum lease payments receivable on these
leases at December 31, 1995:

1996 1997 1998 1999 2000 LATER YEARS
$2,574 $1,868 $1,164 $637 $254 $202

We lease airplanes, energy-producing facilities and
transportation equipment under leveraged leases having
original terms ranging from 10 to 30 years, expiring in
various years from 1996 through 2026. Leveraged leases
are included in finance receivables on the balance sheet.
This table shows our net investment in leveraged leases:

As Lessee

B We lease land, buildings and equipment through con-
tracts that expire in various years through 2026. Our
rental expense under operating leases was $1,088

in 1995, $1,098 in 1994 and $1,095 in 1993. The table
below shows our future minimum lease payments due
under noncancelable leases at December 31, 1995. Such !
payments total $2,796 for operating leases. The total of
minimum rentals to be received in the future under non-
cancelable subleases related to operating leases as of
December 31, 1995 was $586.

1996 1997 1998 1999 2000 LATER YEARS
$546  $461 $360 $293 $238 $898
11. Debt Obligations

Debt Maturing Within One Year
B The following table displays the details of debt

AT DECEMBER 31 1995 1994 maturing within one year:
Rentals receivable (net of principal AMOUNT 1995 1994 1993
and interest on nonrecourse notes) $ 885 § 967 Commercial paper $12,829 $10777 $ 8,761
Estimated unguaranteed residual values 787 781 Long-term debentures
Unearned income (396) 472) and notes 3,236 2,535 2019
Allowance for credit losses {34) (30) Long-term lease obligations 36 30 52
Investment in leveraged leases 1,242 1,246  Other 488 324 231
Deferred taxes (1,189]  (1,066) Total debt maturing within
Net ifivestmetit $ 53 $ 180 one year $16,589 $13.666 $11,063
We lease assets to others through operating leases, the ~ WEIGHTED AVERAGE
majority of which are cancelable. Assets under operat- INveR R )
ing leases, other than those owned by our finance sub- Commercial paper 6.0% 4.7% 3.3%
sidiaries, are included in property, plant and equipment, ~ Long-term debt 7.1% 27% 10.0%
This table shows our net investment in operating leases:  AVERAGE SHORT-TERM DEBT
AT DECEMBER 31 1995 1994 OUTSTANDING DURING THE YEAR
Machi.nery, electronic and other evr;m;?tz . $0018 FE40 3 ROW
equipment $1,902 51,391 ELSIIEC: aVerage
Buildings and land 800 738 mt.erest rate (a) 6.1% 4.6% 3.7% ‘
Less: Accumulated depreciation 1.943) g1y Mesimumamountof shor-term
debt at any month end during
Net investment $1,560 §$ 1312 the year $13,489 $11,357 $ 9.959
This table shows the $1,030 of future minimum o e e e
rentals receivable under noncancelable operating leases ) ) ) )
at December 31, 1995 A.c.onsomum of lenders provides revolving credit
facilities of $9.5 billion to AT&T and $2.0 billion to AT&T
1996 1997 1998 1999 2000 LATER YEARS  (ypital. These credit facilitics were unused at December 31,
$384 $224 $127 $60 $35 5200 1995. Both AT&T and AT&T Capital also maintain lines of
credit with different consortiums of primarily foreign

banks totaling approximately $340 and $1,035, respec-
tively. At December 31, 1995, $304 and $638, respec-
tively, of these foreign lines of credit were unused. The
credit facilities, as described above, are intended for
general corporate purposes, which include support for
AT&T’s and AT&T Capital’s commercial paper.
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Long-term Obligations

B This table shows the outstanding long-term debt
obligations at December 31:

INTEREST RATES (b) MATURITIES 1995 1994
Debentures
%% to 4%:% 19961999 § 750 § 750
5Y%% to 1'% 2000-2001 500 500
8'/% to 9% 19962031 1,999 1,700
Notes
4% to T'h% 1995-2025 8,091 6,291
7/ % to 8"/ 1995-2025 1,397 348
9% to 13% 1995-2020 178 373
Variable rate 1995-2054 1,249 3,187
14,164 13,149
Long-term lease obligations 166 105
Other 1,140 1,062
Less: Unamortized discount — net 75 69
Total long-term obligations 15,395 14,247
Less: Amounts maturing within one year 3,760 2,889
Net long-term obligations $11,635 $11,358

(b) NOTE THAT THE ACTUAL INTEREST PAID ON OUR DEBT OBLIGATIONS MAY HAVE DIF-

Pension cost includes the following components:

1995 1994 1993

Service cost — benefits earned

during the period $§ 570 § 669 $ 536
Interest cost on projected

benefit obligation 2,551 2,400 2,294
Amortization of unrecognized

prior service costs 280 230 251
Credit for expected return on

plan assets* (3,318)  (3,260) (3,110)
Amortization of transition asset (500) (501) (500)
Charges for special

pension options 213 — 74 |
Net pension credit $ (204) 3 (462) $ (459)

*THE ACTUAL RETURN ON PLAN ASSETS WAS $9,484 N 1995, $582 in 1994 anD $5.068
N 1993,

The net pension credit of $204 in 1995 was reduced
by a one-time charge of $213 for early retirement
options and curtailments.

This table shows the funded status of the defined
benefit plans: |

FERED FROM THE STATED AMOUNT DUE TO OUR ENTERING INTO INTEREST RATE SWAP AT DECE\ABER 31 1995 1994
CONTRACTS TO MANAGE OUR EXPOSURE TO INTEREST RATE RISK AND OUR STRATEGY AC[Uarial presen[ Value Of aCCUmUla[ed
TO REDUCE FINANCE COSTS.
benefit obligation, inciuding
This table shows the maturities, at December 31, vested benefits of $32,726 and
1995, of the $15,395 in total long-term obligations: $26,338, respectively $36,052 328801
1996 1997 1998 1999 2000 LATER YEARS Plan assets at fair value $47,634 540,131
Less: Actuarial present value
$3,760 $2,071 $1,709 $1,527 $779  $5,549 of projected benefit obligation 37,989 30,125
Excess of assets over projected
- benefit obligation 92,645 10,006
12. Employee Benefit Plans Unrecognized prior service costs 2,297 2,319
Pansion Plaiss Unrecogn?zed transit.ion asset (2,961) (3,460)
. Unrecognized net gain (4,528)  (4,928)
| Wc. sponsor n'onc'ontrlbutory defined benefit plans Net minimum liability of ‘
covering the majority of our employees. Benefits for nonqualified plans (166) (103)
management employees are principally based on career-  Prepaid pension costs $ 4287 § 3834

average pay. Benefits for occupational employees are
not directly related to pay.

Pension contributions are principally determined
using the aggregate cost method and are primarily made
to trust funds held for the sole benefit of plan partici-
pants. We compute pension cost using the projected unit
credit method and assumed a long-term rate of return on
plan assets of 9.0% in 1995, 1994 and 1993.

We used these rates and assumptions to calculate the
projected benefit obligation:

AT DECEMBER 31 1995 1994
Weighted-average discount rate 7.0% 8.7%
Rate of increase in future compensation levels 5.0% 5.0%

The prepaid pension costs shown above are net of
pension liabilities for plans where accumulated plan
benefits exceed assets. Such liabilities are included in
other liabilities in the consolidated balance sheets.

We are amortizing over approximately 15.9 years the
unrecognized transition asset related to our 1986 adop-
tion of SFAS No. 87, “Employers’ Accounting for
Pensions.” We amortize prior service costs primarily on
a straight-line basis over the average remaining service
period of active employees. Our plan assets consist
primarily of listed stocks (including $259 and $216 of
AT&T common stock at December 31, 1995 and 1994,
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respectively), corporate and governmental debt, real
estate investments, and cash and cash equivalents.

Savings Plans

¥ We sponsor savings plans for the majority of our
employees. The plans allow employees to contribute a
portion of their pretax and/or after-tax income in accor-
dance with specified guidelines. We match a percentage
of the employee contributions up to certain limits. Our
contributions amounted to $408 in 1995, $357 in 1994
and $351 in 1993.

13. Postretirement Benefits

™ Our benefit plans for retirees include health care
benefits, life insurance coverage and telephone con-
cessions. This table shows the components of the net
postretirement benefit cost:

1995 1994

Service cost — benefits earned

during the period $ 98 $ 108
Interest cost on accumulated

postretirement bencfit obligation 888 852
Expected return on plan asscts™ (298) (243)
Amortization of unrecognized

prior service costs 67 14
Amortization of net loss (gain) (14) 1
Charge for special options 11 —
Net postretirement benefit cost $752 $ 732

#THE ACTUAL RETURN ON PLAN ASSETS WAS $962 IN 1995 anD ($30) 1N 1994,

We had approximately 146,700 retirees in 1995,
144,900 in 1994 and 142,200 in 1993.

Our plan assets consist primarily of listed stocks,
corporate and governmental debt, cash and cash equiva-
lents, and life insurance contracts. The following table
shows the funded status of our postretirement benefit
plans reconciled with the amounts recognized in the
consolidated balance sheets:

AT DECEMBER 31 1995 1994
Accumulated postretirement

benetit obligation:

Retirees $ 8250 §$ 7476

Fully eligible active plan participants 1,453 822

Other active plan participants 2,869 1;Z51
Accumulated postretirement

benefit obligation 12,572 10,049
Plan assets at fair value 4,704 3,291
Unfunded postretirement obligation 7,868 6,758
Less:

Unrecognized prior service costs 771 (46)

Unrecognized net (gain) loss (292) (1,012)
Accrued postretirement benefit obligation § 7,389  $ 7816

We made these assumptions in valuing our postretire-
ment benefit obligation at December 31:

1995 1994
Weighted-average discount rate 7.0% 8.8%
Expected long-term rate of return
on plan assets 2.0% 9.0%
Assumed rate of increase in the per capita
cost of covered health care benefits 6.1% 8.6%

We assumed that the growth in the per capita cost of
covered health care benefits (the health care cost trend
rate) would gradually decline after 1995 to 4.9% by the
year 2005 and then remain level. This assumption great-
ly affects the amounts reported. To illustrate, increasing
the assumed trend rate by 1% in each year would raise
our accumulated postretirement benefit obligation at
December 31, 1995 by $646 and our 1995 postretire-
ment benefit costs by $53.

14. Stock Options

In our Long-Term Incentive Program, we grant stock
options, stock appreciation rights (SARs), either in
tandem with stock options or free-standing, and other
awards. On January | of each year, 0.6% of the out-
standing shares of our common stock become available
for grant. The exercise price of any stock option is equal
to or greater than the stock price when the option is
granted. When granted in tandem, exercise of an option
or SAR cancels the other to the extent of such exercise.
Before our mergers with McCaw, NCR and Teradata,
and our purchase of LIN, stock options were granted
under the separate stock option plans of those compa-
nies. No new options can be granted under those plans.

Option transactions are shown below:

NUMBER OF SHARES 1995 1994 1993
Balance at January | 40,284,801 38,011,478 36,777,098
Options granted 13,276,698 5,803,142 7,261,355
Options assumed in

purchase of LIN 3,381,869 == =
Options and SARs

exercised (8,181,167) (2,498,132) (5,766,132)
Average price $29.39 $25.04 $23.93
Options forfeited (1,073,142) (1,031,687) (260,843)
At December 31:
Options outstanding 47,689,065 40,284,801 38,011,478
Average price $43.21 $36.61 $33.52
Options exercisable 28,775,262 28,010,381 24,063,837
Shares available for

grant 17,524,180 22,014,728 25,264,307

During 1995, 154,887 SARs were exercised and no
SARs were granted. At December 31, 1995, 685,897
SARs remained unexercised and all of these were
exercisable.



15. Segment Information

Industry Segments

Our operations in the global information movement
and management industry involve providing wireline
and wireless telecommunications services, business
information processing systems, and other systems,
products and services that combine communications and
computers. Our operations in the financial services and
leasing industry involve direct financing and finance
leasing programs for our products and the products of
other companies, leasing products to customers under
operating leases and being in the general-purpose credit
card business. Miscellaneous other activities, including
the distribution of computer equipment through retail
outlets, in the aggregate, represent less than 10% of
revenues, operating income and identifiable assets and
are included in the information movement and manage-
ment segment. Revenues between industry segments
are not material.

1995 1994 1993

Revenues
Information movement and

management $75,878  $71977 $66,847
Financial services and leasing 3,731 3,117 2,504

$79,609 $75,094 $69,351

Operating income (loss)
Information movement and

management $ 1,519 $ 8,107 $ 6,769
Financial services and leasing 486 394 339
CO}‘porate and nonqpera[ing “,970] (98%)77 (1,105)

Income before income taxes § 935 57518 $ 6,003
Assets
Information movement and

management $66,155  $56,551  $51,971
Financial services and leasing 21,368 21,462 17,033
Corporate assets 1,839 1,714 1,104
Eliminations (478) (465) (715)

$88,884 $79262 $69,393

Depreciation and

amortization
Information movement and

management $ 4405 $ 4,193 $ 4271
Financial services and leasing 440 440 431
Capital expenditures
Information movement and

management $ 5853 $ 4244 $ 3839
Financial services and leasing 144 328 303
Total liabilities
Financial services and leasing $19,072  $19463  $15,329

Geographic Segments

Transfers between geographic areas are on terms and
conditions comparable with sales to external customers.
The methods followed in developing the geographic
area data require the use of estimation techniques and
do not take into account the extent to which product
development, manufacturing and marketing depend
upon each other. Thus the information may not be
indicative of results if the geographic areas were inde-
pendent organizations.

1995 1994 1993

Revenues - external

customers
United States $70,896 $67,769  $63,775
Other geographic areas 8,713 7,325 5.576

$79,609 $75094 $69.351

Transfers between

geographic areas

(eliminated in

consolidation)
United States $ 1,378 $ 1679 $ 1374
Other geographic areas 1,221 1,291 1,125

$ 2599 $2970 $ 2,499

Operating income (loss)
United States $ 3792 $ 8651 $ 7355
Other geographic areas (1,787) (150) (247)
Corporate and nonoperating (1,070)  (983)  (1,105)
Income before income taxes § 935  § 7518 $ 6,003
Assets
United States $76,624 $69,718 $63,194
Other geographic areas 12,085 9,361 6,901
Corporate assets 1,839 1,714 1,104
Eliminations (1,664)  (1,531)  (1.806)

$88,884 379,262 $69,393

Data on other geographic areas pertain to operations
that are located outside of the U.S. Our revenues from
all international activities, including those in the table,
international telecommunications services and exports,
provided 26.2% of consolidated revenues in 1995, 25.2%
in 1994 and 24.4% in 1993.

Corporate assets are principally cash and temporary
cash investments.

Concentrations

As of December 31, 1995, we are not aware of any
significant concentration of business transacted with a par-
ticular customer, supplier or lender that could, if suddenly
eliminated, severely impact our operations. We also do not
have a concentration of available sources of supply materi-
als, labor, services, licenses or other rights that could, if
suddenly eliminated, severely impact our operations.




16. Contingencies

B In the normal course of business we are subject to
proceedings, lawsuits and other claims, including pro-
ceedings under laws and regulations related to environ-
mental and other matters. Such matters are subject to
many uncertainties, and outcomes are not predictable
with assurance. Consequently, we are unable to ascer-
tain the ultimate aggregate amount of monetary liability
or financial impact with respect to these matters at
December 31, 1995. These matters could affect the oper-
ating results of any one quarter when resolved in future
periods. However, we believe that after final disposition,
any monetary liability or financial impact to us beyond
that provided for at year-end would not be material to
our annual consolidated financial statements.

AT&T and Lucent have entered into an agreement pur-
suant to which AT&T and affiliates will purchase from
Lucent products and services totaling at least $3,000 cum-
ulatively for the calendar years 1996, 1997 and 1998.

17. Financial Instruments

M In the normal course of business we use various
financial instruments, including derivative financial
instruments, for purposes other than trading. We do not
use derivative financial instruments for speculative
purposes. These instruments include commitments to
extend credit, letters of credit, guarantees of debt,
interest rate swap agreements and foreign currency
exchange contracts. Interest rate swap agreements and
foreign currency exchange contracts are used to mitigate
interest rate and foreign currency exposures. Collateral
is generally not required for these types of instruments.

By their nature all such instruments involve risk,
including the credit risk of nonperformance by counter-
parties, and our maximum potential loss may exceed the
amount recognized in our balance sheet. However, at
December 31, 1995 and 1994, in management’s opinion
there was no significant risk of loss in the event of
nonperformance of the counterparties to these financial
instruments. We control our exposure to credit risk
through credit approvals, credit limits and monitoring
procedures and we believe that our reserves for losses
are adequate. We do not have any significant exposure
to any individual customer or counterparty, nor do we
have any major concentration of credit risk related to
any financial instruments.

Commitments to Extend Credit

B We participate in the general-purpose credit card
business through AT&T Universal Card Services Corp.,
a wholly-owned subsidiary. We purchase essentially all
cardholder receivables under an agreement with the
Universal Bank, a subsidiary of Synovus Financial
Corporation, which 1ssues the cards. The unused por-

tion of available credit was approximately $72,179 at
December 31, 1995 and $75,445 at December 31, 1994.
This represents the receivables we would need to pur-
chase if all Universal Card accounts were used up to
their full credit limits. The potential risk of loss associ-
ated with, and the estimated fair value of, the unused
credit lines is not considered to be significant.

Letters of Credit

M Letters of credit are purchased guarantees that ensure
our performance or payment to third parties in accor-
dance with specified terms and conditions.

Guarantees of Debt

B From time to time, we guarantee the financing for
product purchases by customers outside the U.S., and
the debt of certain unconsolidated joint ventures.

Interest Rate Swap Agreements

B We enter into interest rate swaps to manage our ex-
posure to changes in interest rates and to lower our over-
all costs of financing. We enter into swap agreements

to manage the fixed/floating mix of our debt portfolio

in order to reduce aggregate risk to interest rate move-
ments. Interest rate swaps also allow us to raise funds at
floating rates and effectively swap them into fixed rates
that are lower than those available to us if fixed-rate bor-
rowings were made directly. These agreements involve
the exchange of floating-rate for fixed-rate payments

or fixed-rate for floating-rate payments without the
exchange of the underlying principal amount. Fixed
interest rate payments are at rates ranging from 4.68% to
11.59%. Floating-rate payments are based on rates tied
to prime, LIBOR or U.S. Treasury bills. Interest rate
differentials paid or received under these swap contracts
are recognized over the life of the contracts as adjust-
ments to the effective yield of the underlying debt. If we
terminate a swap agreement, the gain or loss is recorded
as an adjustment to the basis of the underlying asset or
liability and amortized over the remaining life.

The following table indicates the types of swaps in
use at December 31, 1995 and 1994 and their weighted
average interest rates. Average variable rates are those in
effect at the reporting date and may change significantly
over the lives of the contracts.

1995 1994

Fixed to variable swaps — notional amount $1,657 § 746
Average receive rate 6.46%  6.82%
Average pay rate 563% 591%

Variable to fixed swaps — notional amount ~ $2,896  $3,677
Average pay rate 6.23% 5.56%
Average receive rate 5.83% 6.11%

The weighted average remaining terms of the swap
contracts are 5 years for both 1995 and 1994.
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Foreign Exchange

® We enter into foreign currency exchange contracts,
including forward, option and swap contracts, to manage
our exposure to changes in currency exchange rates,
principally Canadian dollars, Deutsche marks, pounds
sterling and Japanese yen. Some of the contracts involve
the exchange of two foreign currencies, according to the
local needs of foreign subsidiaries. The use of these
derivative financial instruments allows us to reduce our
exposure to the risk that the eventual dollar net cash
inflows and outflows, resulting from the sale of products
to foreign customers and purchases from foreign suppli-
ers, will be adversely affected by changes in exchange
rates. Our foreign exchange contracts are designated for
firmly committed or forecasted purchases and sales.
These transactions are generally expected to occur in less
than one year. For firmly committed sales and purchases,
gains and losses are deferred in other current assets and
liabilities. These deferred gains and losses are recognized
as adjustments to the underlying hedged transactions
when the future sales and purchases are recognized, or
immediately if the commitment is cancelled. Gains or
losses on foreign exchange contracts that are designated
for forecasted transactions are recognized in other
income as the exchange rates change. Amounts deferred
relating to firm commitments at December 31, 1995 and
1994, were unrealized gains of $9 and $4, respectively,
and unrealized losses of $7 and $10, respectively.

Fair Values of Financial Instruments Inciuding
Derivative Financial Instruments

M The tables below show the valuation methods and the
carrying or notional amounts and estimated fair values
of material financial instruments. The notional amounts
represent agreed upon amounts on which calculations of
dollars to be exchanged are based. They do not repre-
sent amounts exchanged by the parties and, therefore,
are not a measure of our exposure. Our exposure is lim-
ited to the fair value of the contracts with a positive fair
value plus interest receivable, if any, at the reporting date.

1995 1994
Carrying Fair Carrying Fair
Amount Value Amount Value

On balance sheet
instruments

Assets:

Finance receivables
other than leases

Liabilities:

Debt excluding

$12,064 $12,108

$13,553 $13,528

FINANCIAL INSTRUMENT

VALUATION METHOD

Universal Card finance
receivables

Other finance receivables
excluding leases

Debr excluding capital leases
Letters of credit

Guarantees of debt
Interest rate swap agreements

Interest rate cap agreements
Foreign exchange contracts

Carrying amounts. These accrue
interest at a prime-based rate.

Future cash flows discounted at
market rates.

Market quotes or based on rates
available to us for debt with
similar terms and maturities.

Fees paid to obtain the
obligations.

Costs to terminate agreements.

Gains or losses to
terminate agreements.

Costs to obtain agreements.
Market quotes.

capital leases 28,058 28,717 24919 24,449
1995 1994
Contract/ Contract/
Notional Notional
Amount Amount
Derivatives and
off balance sheet
instruments
Interest rate swap agreements $4,553 $4,423
Interest rate cap agreements — 1,333
Foreign exchange:
Forward contracts 3,260 3,068
Swap contracts 756 340
Option contracts 22 —
Letters of credit 219 834
Guarantees of debt 731 518
1995
Carrying Fair
Amount Value
Asset Liability Asset Liability
Derivatives and
off balance sheet
instruments
Interest rate swap
agreements $12 § 8 $65 $99
Foreign exchange:
Forward contracts 44 46 29 48
Swap contracts 1 10 7 66
Letters of credit — —_ 2 —
1994
Carrying Fair
Amount Value
Asset  Liability  Asset Liabilily
Derivatives and
off balance sheet
instruments
Interest rate swap
agreements $9 $2 $142 $27
Interest rate cap
agreements 2 — 2 —
Foreign exchange:
Forward contracts 37 39 44 61
Swap contracts — 5 16
Letters of credit — — 2 —
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Securitization of Receivables

I For the years ended December 31, 1995, 1994 and
1993, we securitized portions of our short-term and long-
term finance receivable portfolios amounting to $3,575,
$259 and $562, with proceeds received of $3,579, $288
and $649, respectively. We continue to service these
accounts for the purchasers. At December 31, 1995 and
1994, $4,059 and $853, respectively, of receivables previ-
ously securitized remained outstanding. Our maximum
exposure under limited recourse provisions, in the unlike-
ly event that all such receivables became uncollectible,
amounted to $255 at December 31, 1995 and $353 at
December 31, 1994. We have recorded a liability for the
amount that we expect to reimburse to the purchasers.

18. AT&T Credit Holdings, Inc.

I In connection with a March 31, 1993 legal restructur-
ing of AT&T Capital Holdings, Inc. (formerly AT&T
Capital Corporation), we issued a direct, full and uncon-
ditional guarantee of all the outstanding public debt of
AT&T Credit Holdings, Inc. (formerly AT&T Credit
Corporation). At December 31, 1995, $417 of the
guaranteed debt remained outstanding.

AT&T Credit Holdings, Inc. holds the majority of
AT&T’s investment in AT&T Capital and the lease
finance assets of the former AT&T Credit Corporation.
The table below shows summarized consolidated finan-
cial information for AT&T Credit Holdings, Inc. The
summarized financial information includes transactions
with AT&T that are eliminated in consolidation.

1995 1994 1993

Total revenue $ 1,762 $1,437 $1,432
Interest expense 422 302 284
Selling, general and

administrative expense 234 387 329
Income before cumulative effect

of change in accounting 119 92 70
Cumulative effect on prior years

of change in accounting for

income taxes (SFAS No. 109) —_ — 22
Net income $ 119§ 92 § 48
Finance receivables $ 9,111 $7,726
Net investment in operating

lease assets 1,118 903
Total assets 11,061 9,468
Total debt 7,028 5,682
Total liabilities 9,750 8,299
Minority interest 299 270
Total shareowners’ equity § 1,012 3 899

19. Sale of Stock by Subsidiary

W In August 1993, AT&T Capital sold 5,750,000 shares
of common stock in an initial public offering and
approximately 850,000 shares of common stock in a
management offering. The shares sold represented

approximately 14% of the shares outstanding, decreas-
ing our ownership to 86%. The shares were sold at
$21.50 per share, yielding net proceeds of $115 exclud-
ing $18 of recourse loans attributable to the manage-
ment offering. Because of these loans, we recorded a $9
loss on the sale in 1993.

The plan announced on September 20, 1995 includes
our intent to sell our remaining 86% interest in AT&T
Capital either to another company or through a public
offering. While the sale requires changes to certain
existing agreements between AT&T and AT&T Capital,
we expect the sale to be completed by the end of 1996,
The recourse loans attributable to the management
offering will become due and payable upon disposition
of our remaining interest.

20. Quarterly Information (unaudited)

First Second Third Fourth

1995
Total revenues $18262 $19512 $19704 $22.131
Gross margin 7,545 8144 7.361 7,029
Net income (loss) 1,198 1,355 262 (2,676)
Per common share:

Net income (loss) 76 85 16 (1.67)

Dividends declared 33 33 33 33
Stock price*:

High 531/4 53374 66 3/8 6812

Low 47 5/8 47 7/8 5138 60 1/4
Quarter-end close 51 374 53 65 3/4 64 /4
1994
Total revenues $17,097  $18,238 $18,649 $21,110
Gross margin 6,952 7,390 7,747 8,623
Net income 1,074 1,248 1,050 1,338
Per common share:

Net income 69 .80 .67 .85

Dividends declared 33 33 33 33
Stock price*:

High 57 1/8 57 1/8 557/8 55 1/4

Low 50 5/8 49 112 52 1/2 47 1/4
Quarter-end close 51 1/4 53 3/8 54 50 1/4

#*STOCK PRICES OBTAINED FROM THE COMPOSITE TAPE.

In the fourth quarter of 1995, we recorded $6,248
of charges which reduced net income by $4,181 or
$2.61 per share.

In the third quarter of 1995, we recorded $1,597 of
charges at NCR which reduced net income by $1,172 or
$0.74 per share.

In the third quarter of 1994, we recorded $227 of
costs ($169 net of taxes or 11 cents per share) related
to the McCaw merger primarily consisting of legal and
investment banking fees and bonus pool funding.
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1995
MANAGEMENT

COMMITTEE

ROBERT E. ALLEN, 60
Chairman of the Board and Chief
Executive Officer of AT&T since
1988. Director since 1984.0

KENNETH T. DERR, 59
Chairman and Chief Executive
Officer of Chevron Corporation,
an international oil company.
Elected to Board in 1995.

M. HKATHRYN EICKMHOFF. 56
President of Eickhoff Economics
Inc., a business consulting firm.
Elected to Board in 1987.15

WALTER Y. ELISHA, 63
Chairman and Chief Executive
Officer of Spring Industries, Inc..
a textile manufacturing firm.
Director since 1987.2.4.7

PHILIP M. HAWLEY, 70
Retired Chairman and Chief
Executive Officer of Broadway
Stores, Inc. (formerly Carter
Hawley Hale Stores, Inc.), depart-
ment stores. Director since
1982234 -

Chalrmdn and Chlet Executive
Officer of Hills & Company
international consulting firm and
former U.S. Trade Representative.
Elected to Board in 1993.1.25

BELTON K. JOHNSON, 66
Former owner of Chaparrosa
Ranch. Chairman ot Belton K.
Johnson Interests. Director since
197435658

1ALPH LARSENMN, 57
Chalrman and (‘hlef Executive
Officer of Johnson & Johnson, a
diversified health care company.
Elected to Board in 1995.

LEWIS,* 64

Chairman and Chlef Executive
Officer of Union Pacific
Corporation, a rail transportation,

DREW

natural resources and trucking com-

pany. Elected to Board in 1989.1.2,5

ALEX J. MANDL, 52
Presndcnl and Chlef Operating
Officer of the new AT&T. Served

as Chief Financial Officer of AT&T

and Group Head of AT&T
Communications Services since
Joining the company in 1991.
Elected to Board in 1996.

DONALD F HENRY, 59
Preeldem of IRC Group interna-
tional relations consultants; educa-
tor and former U.S. Ambassador to
the United Nations. Director since
1986.3.7

PELSON. 58
Chalrman of AT&T Global
Operations Team and Executive
Vice President of AT&T. Elected to

Board in 19935

DONALD 5. PERKINS.* 68
Retired Chmrman Jewel
Companies, Inc. Director since

1979.2.3.6.78

The Management Executive Commitiee of the integrated AT&T was dissolved
as 1995 ended and new leadership teams were formed. Our thanks and best

wishes to those officers who weni on 10 other assignments in the new operating
wnits (indicated on page 52), as well as 1o John Mayo, who retived in February

1995 as President of AT&T Bell Laboratories: Vie Pelson, who will retire in
March; and Dick Bodman, who will retive in April to become Managing
General Partner of a new AT&T venture capital fund.

51

g

HENRY B 5 -{s 1 6[
Chairman of the Executive
Committee and former Chief
Executive Officer of Cummins
Engine Company, Inc., manu-
facturer of diesel engines. Elected
to Board in 1981.15

MICHAEL LOVE] 64
President Emeritus and Chancellor
Kent Professor of Law at Columbia
University. Director since 1984.1.4

ANKLIN =61
PICbIdCﬂl of The Ford Foundation.
Elected to Board in 1988.1.2.5

Retired Chairman and Chief
Executive Officer of Warner-
Lambert Company, a pharmaceuti-
cal, health care and consumer prod-
ucts company. Director since
1984.4.6.7

Chairman of S. G. Warburg & Co.
Inc., investment bankers. Director
since 1981.24.7

Ouir thanks and best wishes 1o
Phulip Hawley and Vic Pelson,
who will retire March 1996.

* Lxpecied to join the Board of
Lucent Technologies.

TWill resign 1o become Chairroan and
CEO of Lucent Technologies coincident
with the company’s Initial Public Offering.

I Audit Commitiee

Committee on Directors
Committee on Employee Benefits
Compensation Commiliee
Corporate Public Policy Comminee
I xecutive Committee

I'inance Committee

Proxy Commitlee

B VSRS




LEADERSHIP TEAMS

AT&T

LUCENT
TECHNOLOGIES

NCR

ROBERT E. ALLEN"
Chatrman and Chiel Executive
Officer.1.2

ALEX J., MANDL*

President and Chief Operating
Officer.1.2

HARRY BENNETT

Vice President and General
Manager and Acting Head - Local
Services

HAROLD W, BURLINGAME*
Executive Vice President - Human
Resources.2

PIER CARLO FALOTT!
President - AT&T International
and AT&T Europe.2

STEVEN W. HOOPER
President and Chief Executive
Officer - AT&T Wireless Services
DAVID K. HUNT

President and Chief Executive
Officer - AT&T Universal Card
Services

HENRY B. SCHACHT
Chairman-designate and Chief
Executive Officer

RICHARD A. MCGINN™
President and Chief

Operating Officer and
Director-designate

CURTIS R. ARTIS

Senior Vice President -
Human Resources

JAMES K. BREWINGTON
President - Network Systems
Product Realization
GERALD J. BUTTERS
President - Network Systems
North American Region

LARS NYBERG"
Chief Executive Officer

RAYMOND G. CARLIN
Senior Vice President -

The Americas Region
ROBERT R. CARPENTER
Senior Vice President -
Worldwide Services
ROBERT A. DAVIS
Senior Vice President - Quality
and Reengineering
WILLIAM J. EISENMAN
Senior Vice President -
Computer Systems Group

FRANK IANNA

Vice President and General
Manager - Network and Computing
Services Division

MARILYN LAURIE"

Executive Vice President - Public
Relations and Employee
Information.2

GAIL J. MCGOVERN

Executive Vice President - Business
Markets Division.2

VICTOR E. MILLAR

President and Chief Executive
Officer - AT&T Solutions
RICHARD W. MILLER®

Senior Executive Vice President
and Chief Financial Officer.1.2

JOSEPH P. NACCHIO
Executive Vice President -
Consumer and Small Business
Division.2

JOHM C. PETRILLO

Executive Vice President - Strategy
and New Offer Development. 2

JOSEPH 5. COLSON, JR.
President - Network Systems
AT&T Customer Business Unit
CURTIS J. CRAWFORD
President - Microelectronics
CARLETON S. FIORINA
Executive Vice President -
Corporate Operations
HKATHLEEN M. FITZGERALD
Senijor Vice President - Public
Relations and Investor Relations
WILLIAM B. MARX JR.*
Senior Executive Vice President
ARUN N. NETRAVALI

Vice President - Research,

Bell Laboratories

DANIEL J. ENNEKING
Senior Vice President -
Systemedia Group
RICHARD H. EVANS
Senjor Vice President -
Global Human Resources
ANTHONY E. FANO
Senior Vice President -
Retail Systems Group
RONALD L. FOWINKLE
Senior Vice President and
Chief Information Officer
JOHN L. GIERING
Senior Vice President and
Chief Financial Officer

*Former member AT& T Management Executive Commitiee

52

RON J. PONDER

Executive Vice President -
Operations and Service Manage-
ment and Chief Information
Officer.2

JOHN D. ZEGLIS"

General Counsel and Senior
Executive Vice President -
Policy Development and
Operations Support.1.2

Other officers:

S. LAWRENCE PRENDERGAST
Vice President and Treasurer
MAUREEN B. TART

Vice President and Controller
MARILYN J. WASSER

Vice President - Law and Secretary

]. Chairman’s Office
2. Executive Policy Council

WILLIAM 7. O'SHEA*
President - Network Systems
International Regions and
Professional Services
DONALD K. PETERSON
Executive Vice President

and Chief Financial Officer
RICHARD J. RAWSON
Senior Vice President

and General Counsel
PATRICIA F, RUSSO
President - Business Commu-
nications Systems

DANIEL €. STANZIONE*
President ~ Bell Laboratories
and President - Network Systems

JONATHAN 5. HOAK
Senior Vice President and
General Counsel
PER-OLOF LOOF

Senior Vice President -
Financial Systems Group
DENNIS A. ROBERSON
Senior Vice President and
Chief Technical Officer
JOSE LUIS SOLLA
Senior Vice President -
Europe, Middle East/Africa Region
HIDEAKI TAKAHASHI
Senior Vice President -
Asia/Pacific Region
MICHAEL P, TARPEY
Senior Vice President -
Public Relations



INVESTOR

CORPORATE
HEADQUARTERS

AT&T
32 Avenue of the Americas
New York, NY 10013-2412

Internet users can access information on AT&T and
its products and services at: http://www.att.com/.

ANNUAL

MEETING

The [11th Annual Shareowners Meeting will con-
vene at 9:30 a.m. Wednesday, April 17, 1996, at
the James L. Knight International Center in the
Convention Center in Miami, Florida.

SHAREOWNER
SERVICES
Questions about stock-related matters should be
directed to AT&T’s shareowner services and
transfer agent, First Chicago Trust Co. of NY:
AT&T
c/o First Chicago Trust Co. of NY
P.O. Box 2575
Jersey City, NJ 07303-2575
800 348-8288

Shareholders with e-mail addresses can send
inquirics electronically. First Chicago Trust’s
Internet address is fctc@attmail.com. AT&T
Mail Service subscribers should address
inquiries to !fctc.

Persons outside the U.S. may
call collect to 201 324-0293.

Persons using a telecommunications device for the
deaf (‘TDD) or a teletypewriter (TTY) may call:
800 822-2794.

The First Chicago Trust address to which banks
and brokers may deliver certificates for transfer is
14 Wall Street in New York City.

To hear information or ask questions about
AT&T’s restructuring, call our special toll-free
number: 800 756-8500.

DIVIDEND

REINVESTMENT

The Dividend Reinvestment and Stock Purchase
Plan provides owners of common stock a con-
venient way to purchase additional shares. You
may write or call First Chicago Trust for a pros-
pectus and enroliment form.

STOCK DATA

AT&T (ticker symbol “T”) is listed on the New
York Stock Exchange, as well as on the Boston,
Midwest, Pacific and Philadelphia exchanges in the
U.S., and on stock exchanges in Brussels, London,
Paris, Geneva and Tokyo.

Shareowners of record as of
December 29, 1995: 2,190,940.

PUBLICATIONS

AT&T’s annual report to the Securities and
Exchange Commission, Form 10-K, is available
without charge by writing or calling

First Chicago Trust Co.

The following publications are available by writing
or calling the sources indicated:

AT&T Capital Corporation
Annual Report and/or Form 10-K:
Corporate Communications

44 Whippany Road
Morristown, NJ 07962-1983
800 235-4288 or 201 397-3000

AT&T Foundation Report
Room 3100
1301 Avenue of the Americas
New York, NY 10019-1035

AT&T and the Environment
Department AR
131 Morristown Road
Room B1220
Basking Ridge, NJ 07920-1650
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New York, NY10012-2612
212 38725400

Our Common Bond

We commit to these values
to guide our decisions
and behavior

% We treat each other with respect and dignity, valuing individual
and cultural differences. We communicate frequently and with
candor, listening to each other regardless of level or position.
Recognizing that exceptional quality begins with people, we give
individuals the authority to use their capabilities to the fullest

to satisfy their customers. Our environment supports personal
growth and continuous learning for all AT&T people.

I We truly care for each customer. We build enduring relationships
by understanding and anticipating our customers’ needs and by
serving them better each time than the time before. AT&T cus-
tomers can count on us to consistently deliver superior products and
services that help them achieve their personal or business goals.

¥ We are honest and ethical in all our business dealings, starting
with how we treat each other. We keep our promises and admit
our mistakes. Our personal conduct ensures that AT&T’s name
is always worthy of trust.

I We believe innovation is the engine that will keep us vital and
growing. Our culture embraces creativity, seeks different perspectives
and risks pursuing new opportunities. We create and rapidly convert
technology into products and services, constantly searching for new
ways to make technology more useful to customers.

By living

. We encourage and reward both individual and team these values,
achievements. We freely join with colleagues across AT&T aspires
organizational boundaries to advance the interests of ::e;a o
cugtomers anq sha,reowne;rs. Our team spirit extends t_o' = e';m:llenu
being responsible and caring partners in the communities =~ T
where we live and work. that will
reward our
shareowners,
ourcustomers,
and all AT&T

people.
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With 5% of the $1.5 trillion
global information industry,
ATST is a small fish with




We are dedicated to being
the world’s best at bringing
people together-giving them
easy access to each other
HEI'WIIIII(IH and to the information and
services they want and need -

anytime, anywhere.

ATE&T provides communica-
tions services and products,
aswell as network equipment
and computer systems, to busi-

nesses, Consumers, communi-
cations services providers and government agencies.
Our Worldwide Intelligent Network carries more than 175
business day. AT&T Bell Laboratories engages in basic
research as well as product and service development. AT&T
also offers a general-purpose credit card and financial and
leasing services. We do business in some 200 countries.

THE WORLD’S
G

= Revenues grew at the 1994 Highlights

::f':::;eos::auﬂvr%gﬁo a Dollars in millions 1994 1093 Percent
record $75.1 billion. (except per share amounts) Change
Products and systems sales Revenues

;Z?gi-oiv?ij?vrl [ShOLLlerlceLc\o?n. Telecommunications Services $43,425 $41,623 4.3%
munications services Products and Systems 21,161 17,925 18.1
showing the strongest in- Rentals and Other Services 7,391 7.299 1.3
crease in nine years and . . h o % "
financial servicesconting- Financial Services and Leasing 3,117 2,504 24.5
ing double-digit gains. Total Revenues $ 75,094 $69,351 8.3%
Income
m Qur ﬂPe'a“ng income, Operating Income $ 8,030 $ 6,568 22.3%
net income and earnings ) :
r 108 ncome ¢ Accountin, anges : 702 :
per share all rose, Income before A ting Chang 4,710 3,702 2752
after restating prior years Accounting Changes & (9.608) -
for the merger with McCaw. . =
RSN AT — Net Income (Loss) 4,710 (5.906) -
add to our revenues and Per Common Share
earnings, it also makes us a Income before Accounting Changes $ 301 $ 239 25.8%
leader in wireless services. : 2
Accounting Changes = (6.21) -
Y 2 =
& The company continued Net .lncomc (Loss) 3.01 (3.82)
to have strong cash flow. Dividends Declared 1.32 1.32 -
This helps fund dividends Stock Price at Year-End 50.25 52.50 (4.3)
and rescarch and develop- Other Inf i
ment. It also helps pay for ther Information
investments to fuel our Cash Provided by Operations $ 8,956 $ 7424 20.6%
f”‘[”re Er_owm* Siyeh T‘ Cash Used for Investing Activities 9,755 8,665 12.6
NEIWOIK Improvements,
F el Hsfets 4d SEitet- Total Assels at Year-End 79,262 69,393 14.2
national expansion. Total Employees at Year-End 304,500 317,700 4.2)




strength Is our ability
to build and manage

and reliable. it is central
to our ability to connect
people with people and
poeople with information.
But our network does
not stand alone. It is
anhanced by what we
uniquely offer: a busi-
ness that combines com-

and systems.

Networking is becom-
ing increasingly vital in
managing all aspects of
peopla’s personal and
business lives. In fact, it
is at the vary heart of
what has becoma a new
global information indus-
try. This report outlines
our growth opportunities
in this new industry and
describes how we are
well positioned to capital-
ize on them.

Letter
CEO Bob Allen reviews our most profitable year
since becoming the new AT&T in 1984,

Opportunities

The new global information industry is expected to
double over the next ten years, from $1.5 trillion to

$3 trillion. Here’s a look at the possibilities.

Initiatives

Some key steps we’ve taken in major industry
markets during 1994,

Year in Review

Snapshots of other activities during the year show
Io how our key strategies are fueling our growth and

how our technologies are improving the way we all

live, work and learn.

Promises Kept

Progress toward commitments we made to better
serve the needs of customers and the communities
in which we live and work.

ZI Financial Review
&) 4 virestors/senior Management

Principal photographer: Frank Moscati
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We’'re taking the lead in creating a world

where smart networks connect to smart

devices, giving people easy access to each other and to
the advanced information services that
will enrich the way they live, work and play.

f you’re like most readers of the AT&T annual report,

you’re holding a printed copy in your hand right now.

But you could also be sitting at a computer screen, looking
at this report in electronic form — as well as browsing
through other information about AT&T on the Internet.

Offering our report electronically is just one example of
how the powerful combination of communications and
computing is changing lifestyles and raising expectations
of customers all over the world.

AT&T intends to meet those expectations.

[ am confident because I am so proud of the job being
done by AT&T people (more than 300,000 of them). By
serving customers well, they have delivered our most prof-
itable year since we became the “new AT&T” in 1984,
satisfying analysts’ expectations and producing record rev-

enues at the same time.

The eddies and hurricanes

swirling through our industry today

provide us with opportunities on a scale
that few, if any, compa-
nies have had before.

Earnings per share were $3.01; margins were higher at
41 percent; and top-line revenue growth was $5.7 billion.

In fact, that revenue growth alone exceeded the annual rev-
enues of 80 percent of the companies in the 1994 Fortune
500 listing. We also arranged sales of more than $1 billion
in assets that were not a strategic fit with our mission.

This financial performance wasn’t rewarded by the stock
market in 1994, but we believe the fundamentals are sound
and the market will respond accordingly.

You’ll see in this annual report some major efforts in

1994 to make sure that AT&T is up to the job ahead. We
made key alliances with other leading companies in the
communications industry and in the related industries
now converging in the marketplace for information tech-
nology. Each of these partnerships will leverage the intelli-
gence in our network with the intelligence in customer
devices to create powerful and unique services for our
customers. AT& T WorldWorx™ Solutions, for example,
enables teams of people at locations all over the world
to see and talk with each other on their various desktop
computers while sharing files in real time.

We completed the merger with McCaw Cellular Com-
munications, positioning AT&T for leadership in wire-
less services, the fastest growing segment of our industry.

Supported by the R&D leadership of AT&T Bell
Laboratories, we introduced many new products and ser-
vices that speak to the needs of a society on the go. We
became the first company to offer 500 service, for exam-
ple, which gives mobile consumers and corporate road
warriors a “follow me anywhere” phone number they can
keep for life.

In a tough competitive environment, we showed our
mettle. In different segments of communications services,
we regained or held market share — helped immensely
by our “True” campaign. We increased share in our
equipment businesses — and won major infrastructure
contracts in the United States, China, Saudi Arabia and
other countries.

We were buoyed by winning America’s highest quality
award for the third time, and this year we won Japan’s
most prestigious award for quality as well. The diversity
of our workforce and leadership team was also improved,
strengthening our ability to meet the needs of an increas-
ingly diverse customer base.

Perhaps the best measure of quality is the ability to deliv-
er customer satisfaction — again and again and again. As
we sharpen our focus on customers, AT&T is taking on the
intensity of an Olympic training camp. In world-class
competition, there is no substitute for constant improvement.



Looking ahead, we see a number of challenges.

We have important work to do in knocking down inter-
nal barriers and making it easier for customers to get the
full benefit of all of AT&T'’s capabilities.

More and more consumers and businesses are looking
for someone who can combine services and equipment
into communications offers that really meet their lifestyle
or management needs. So we must marshal all of our
resources to serve customers well in two ways: First,
with products and services on a stand-alone basis. And
second, with packaged or integrated offers — custom-
1zed to specific consumer segments or the complex
needs of businesses.

Along with the challenges posed by our familiar com-
petitors, we face nontraditional competition from new
entrants in the highly dynamic information market. This
double-edged competition makes it essential to hold
down costs and offer competitive pricing, while not
letting up on continuous innovation.

We also still have a lot to learn about managing the com-
plex outside partnerships that are essential to our future.
Not all these ventures will work (bumps and detours are part
of the Information Superhighway), but we must forge
alliances around the world to stimulate our own thinking
and enhance our ability to meet emerging customer needs
with increasingly better products and services.

We're proud of how far our globalization effort has come,
but AT&T people recognize that there’s also a good deal
yet to learn about operating a truly global business.

Finally, it is critically important that we make our voice
heard on the public policy front. In America, that means
requiring real competition for local telephone service
before permitting the local telephone monopolies to
enter the highly competitive long distance market. In
other countries, we must press for the right to compete
with the same freedom competitors from those nations
enjoy in the United States.

So the tuture won’t lack for challenges. But the eddies
and hurricanes swirling through our industry today pro-
vide us with opportunities on a scale that few, if any,
companjes have had before.

AT&T is smack in the middle of an emerging global
information industry that’s advancing at breakneck
speed. This is a $1.5 trillion industry today with every
prospect of doubling in size early in the new century.

As the cover of this report emphasizes, we have plenty

of room to grow. We’re going after that growth with a

strategy built around AT&T’s strength as the world’s net-
working leader. We’re taking the lead in creating a
world where smart networks connect to smart devices,
giving people easy access to each other and to the
advanced information services that will enrich the way
they live, work and play.

No other company on earth has AT&T’s potential to
lead this market and to grow long-term value for share-
owners and customers at the same time. We won’t do it
without the help of strategic partners, and we certainly
won’t do it without competition.

But we will do it.

Robert E. Allen
Chairman
February 9, 1995

51994 Annie Leibovitz/Contict Press Images cauﬁ:sy af the artist



The world is shrinking. Information is
exploding. Industries are converging.
Opportunities are emerging. Networking is at the very

heart of the new global information
industry. And it’s what we do best.

Opportunities

Think back just three years ago. Unless you were an
academic or a computer hacker, chances are you
had never heard of the worldwide computer network
known as the Internet. And you weren'’t tired of refer-
ences to the Information Superhighway because no one
was talking about that either.

A lot has happened. More trans-Atlantic telecommuni-
cations circuits were added in the past three years than in
all previous history. The Internet now connects some 25
million people worldwide. Electronic mail, voice mail and
portable phones have become everyday staples for many.

At the same time, half the world is still waiting to
make its first phone call, and the waiting period for a
phone line in some countries is 10 years.

The good news is that many of them may not be wait-
mg much longer. Developing countries now recognize

What has so many people

excited is that this new

industry is worth well over $l trillion
today and it’s growing
8 to 10 percent annually.

the indisputable links between communications capa-
bility and economic development.

What does all this mean to the shareowners and employ-
ees of AT&T? In a word, opportunity.

As technologies and industries converge to meet expand-
ing demand for everything from portable communications
to information services to interactive entertainment, what
is emerging is a new ““global information industry.”

What has so many people excited is that this new industry
is estimated to be worth well over $1 trillion today and
it’s growing 8 to 10 percent annually.

What has us at AT&T excited is our good fortune to be
at the very heart of this convergence, which gives us the
ability to greatly expand our current 5 percent share of
the global markets created.

As the distinctions between communications and com-
puting have blurred, we have carved out a leadership
position in networking, combining the best of both tech-
nologies to benefit customers in new ways.

As computers, phones, TVs and fax machines merge
to produce intelligent hybrids like home “information
appliances,” multimedia systems and personal digital
assistants, we have expertise in virtually all the tech-
nologies employed.

As the world clamors for everything from basic telecom-
munications to palm-held information devices to home
shopping, we offer a full range of supporting products and
services — from integrated circuits to switching systems,
and from voice and data communications to audio pro-
cessing and messaging systems.

We also have considerable expertise in software, the

¢

enabling technology behind many “ information age”
products and services. One out of every 10 AT&T people
is engaged in software development.

Besides technical expertise, we have the skills to provide
customized, integrated offers— either alone or in concert
with partners attracted by the strength of our brand, the
power of our technology and the skills of our people.

Not that there aren’t challenges. Growth opportunitics
have a way of attracting formidable competitors.

We can’t predict exactly how the information indus-
try will evolve, but we know that the breadth of our
participation greatly increases our chances to capitalize
on its growth.



The New Global
Information Industry

“As technologies and industries converge,what
is emerging is anew ‘global information industry.
The new marketplace will nolongerbedivided
along currentsectoral lines. There may not be
cable companies or phone companies orcomputer
companies, as such.... There will be information
conduits, information providers, information
appliances and information consumers.’

— U.S.Vice President AlGore

Here's one way of looking at some of the
developing markets in the new global
information industry and AT&T'’s
opportunities within them.

CONVERGING INDUSTRIES
Telephone services

Broadcast distribution

Cellular communications
Computing (hardware/software)

Paging, messaging
GLOBAL
INFORMATION

Information services

Entertainment INDUSTRY
Publishing

Systems integration

Consumer electronics
Communications products/systems

Catalog/retail sales Is’ly:tll:::: e

Business equipment/systems

Turn the page to see how these market trends might affect you.
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Market
Drivers

'94 Market Size/

Annual Growth*

Some Key
Players

> Expansion and moderniza-
tion of global networks, new
telecommunications providers,

demand for multimedia and other
new capabilities.

$150 billion /9%

’ Hardware, software and systems
integration supporting global networking
of voice, data and video. Includes micro-
electronics,switching, transmission, wireless,
satellite and operating systems; massively
parallel and scalable computing; database
management; fiber optics and applications
software.

’ Demand for comprehensive
packaged offers, mobile com-
munications and information shar-

ing; increased traffic; reduced
regulation.

— $750 billion / 7°%

Alcatel

Ericsson

Intel

Motorola

NEC

Northern Telecom
Siemens

» Traditional and emerging voice, data
and video communications services.

Includes U.S. and international [ong distance;
mobile, air-to-ground, paging, messaging,
voice processing, language interpretation
and interactive voice, data and video ser-
vices; electronic mail and electronic data
interchange.

> Need for easy-to-use, multi-
use, “‘smart” communications
and computing devices offering
access to new services.

Products and
Systems

$400 billion / 7%

} Communications, computing and
other equipment for consumers and
businesses worldwide. Includes corded,
cordless and cellular communications
devices; multimedia personal computers;
desktop videoconferencing systems; answer-
ing, audio processing and messaging
equipment; modems; and retail, inancial
and other business systems.

AT&T

British Telecommunications
Cable companies

Local telephone companies
MCI

NTT

Sprint

AT&T

Apple

Compagq
Hewlett-Packard
IBM

Matsushita
Motorola

Sony

> Increasing time and cost
pressures on businesses,
growing sophistication and inter-

dependence of communications
and computing networks.

Solutions.

$100 billion /12%

. Global demand for entertain-
~~ ment, home shopping, home
banking and on-line access to infor-
_ mation.

* $50 billion / 12%

*compound annual growth rate

’ Systems integration, network man-
agement, transaction-management and

other end-to-end solutions and professional
services that bring together the benefits of
numerous technologies for customers so that
they can concentrate on their businesses.

*‘} Development and management of
™ -
interface systems and software that
help people navigate a wide variety of infor-
mation and entertainment choices from
content providers.

Andersen Consulting
EDS
IBM

Cable companies

Local telephone companies
Matsushita

Microsoft

The News Corporation
Sony

Time Warner
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» Time Warner, Bell Atlantic,
Southern New England Tele-
phone, GTE and others chose
AT&T as prime contractor for
their expansions into new tech-
nologies and new markets. AT&T
broke ground on Pacific Bell’s
multibillion-dollar network
upgrade.

> The McCaw merger
positioned AT&T

as the largest wireless
service provider in the
U.S. McCaw’s sub-
scriber base grew
dramatically in 1994,

> AT&T provided the equipment
for an ultra-high-speed voice, data,

and video communications link between
China and Hong Kong — and signed
a long-term partnership agreement
with China worth $500 million over
the next five years. We plan to double
our workforce in China in the next

two years.

WorldPartners, the AT& T-supported
alliance that offers global companies
seamless communications services,
extended its direct reach to 26 countries.
Signing on were three partners of
Unisource — a consortium of Dutch,
Swedish and Swiss telephone companies
— plus others in Australia, Hong Kong,
Korea and New Zealand.

The Vistium™ Personal Video
System 1200, half the price of sim-
ilar products, hit the market just as
the desktop conferencing market heat-
ed up. Demand for such systems is so
high the software is standard on AT&T
Globalyst™personal computers.

’ AT&T and Delta Air Lines
formed TransQuest Information
Solutions, a joint venture to develop
computing and communications
services such as electronic ticketing
for the airline industry. Estimated
venture revenues from Delta alone
are $2.8 billion over 10 years.

[

I ':‘k AT&T formed a new unit to offer
* afamily of interactive electronic
services such as home entertainment
and access to on-line information from
publishers and other content providers.




Revenues for network systems

outside the U.S. grew 20 percent in
1994. AT&T won the largest telecom-
munications contract ever awarded
outside the U.S. — $4 billion in Saudi
Arabia— and, in Argentina, the largest
cellular contract ever awarded outside
the U.S.

’ AT&T WorldPlus® Service gives
global travelers hassle-free commu-
nications in more than 45 countries —
a toll-free number to tap into local and
international calling, speed dialing,
messaging, interpretation and informa-
tion services.

’ The AT&T TV Information
Center works with your
television to serve up local
traffic and weather, sports
scores, stock quotes,
electronic banking and
telephone answering services at a
fraction of the cost of a personal
computer.

> AT&T supported videoconferenc-

ing with a new microchip that
boosts quality and global reach — at
half the price of the chip it replaces.
Sales of electronic components were
up overall, with sharp growth outside
the U.S.

WorldWorx™ Solutions delivers
“video dial tone” using the AT&T
network. People can now plug in a
variety of computer systems and com-
municate face to face while sharing
data in real time.

> AT&T launched an aggressive
campaign in 43 states to compete in
the $16 billion market for local toll calls.
Our share of the consumer market alone
more than doubled by year end.

Center 882 has built-in caller identifi-
cation, speakerphone, calendar and
Another new  personal directory features, helping
“intelligent customers put all their contacts and
device” (left) reminders at their fingertips.

was designed for
the growing legions
of home-office workers.
The Two-Line Personal Information

Rover, the UK’s top automobile

producer, began managing its
distribution network with an AT&T
on-line tracking system. Linking
manufacturing plants, distributors and
dealers in regional hubs cut inventory
levels by 40 percent and reduced
delivery times.

AT&T entered the business

market foron-line services by buying
the Interchange Online Network from
publisher Ziff Communications. It’s
one way AT&T intends to provide open
and intelligent hosting networks so
information providers and software
companies can offer products and ser-
vices electronically.

Great Western Bank, the world’s

seventh largest savings institution,
chose AT&T to design and manage its
entire data network. The deal, worth
$160 million over seven years, will give
Great Western a more reliable network
SO It can serve its customers better and
more cost-effectively.

. ImagiNation Network, the premier
on-line interactive game network,
joined the AT&T family. Its growing
subscriber base includes physically
challenged people who “get together”
regularly to play bridge and newlyweds
who met while playing chess.
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The Chinese
version of last
yedr's annual
repoit, showing
a young woman
skateboarding at
the Great Wall,
speaks volumes
about how we're
globalizing and
bringing people
together — ary-
time, anywhere.
China is the
world’s largest
undeveloped
telephone mar-
ket. AT&T is
one of China’s
largest telecom-
munications
suppliers.

ome growth opportunities in the global

information age may be new, but we’re
capitalizing on them by focusing on proven
strategies: dedication to customers, quality,
global expansion, innovation—and alliances
with partners who can help us turn opportuni-
ties into successful products and services.

And while we’re doing all that, we're also

looking for ways to cut costs and speed prod-
uct and service
delivery.

Our commitment
to growthisevident
in our most widely
publicized 1994
accomplishment,
our merger with
McCaw,as well as
in other highlights
of the year.

But the global in-
formation industry
is doing more than
providing growth
opportunities for
AT&T. It’s chang-
ing the way we all
live,work and learn
—for the better.

MBS >-HEBEFIS
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Growth through
Wireless Expansion

More than 17,000 new customers
sign up for cellular service each day.
'wo out of every three new
phone numbers are assigned
to wireless customers.

hat people clearly want today is the freedom to commu-
nicate with people, not places. The growth in wireless
services tells the tale.

The cellular phone industry chalked up its 10 millionth
customer in 1992, its ninth year in existence, making it one
of the fastest growing consumer electronics product indus-
tries in history. Then it went on to double that base less than
two years later.

Who better to capitalize on that growth than the combined
forces of the leading wireless provider, McCaw Cellular
Communications, and AT&T. The merger,completed in Sep-
tember, has a host of benefits.

Greater sales and service firepower through the brand rec-
ognition and resources of AT&T. More innovative products
and services by combining McCaw’s expertise with that of
AT&T Bell Laboratories. And, eventually, one-stop shopping
for both wired and wireless communications.

During 1994, our new cellular unit not only grew its revenues
by more than 30 percent, it expanded the number of customers
served by high-quality digital service. In November it
amnounced its first AT&T-branded product, the first wireless
data receiver with a graphic display.

In January of 1995, it introduced the nation’s first wireless
caller identification feature, allowing customers to use their cel-
lular phone more selectively by screening incoming calls.

One reason the merger has gone sosmoothly is that both com-
panies not only share the same commitment to growth, they
share the same focus on customers, quality and innovation and
the same philosophy about being open to new ideas that give
people control of their communications.

McCaw’s subscriber
base has been
increasing well over
30 percent for the last
few years and shows
no signs of abating.

McCaw
subscribers

(in thousands)
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By the time the ambu-
lance arrived at Atlanta's
Grady Hospital, the pa-
tient’s injury was already
diagnosed and a surgi-
cal team was prepped
and ready in a third-floor
operating room.

That's because he'd
already been “seen” by
a physician at the hos-
pital, thanks to AT&T
Picasso™ Phone images
transmitted by paramed-
ics from the accident site
to the emergency room.

The scene pictured is
simulated, but situations
like it have become com-
monplace at several
hespitals where Emory

areas can Now exam-
ine medical images of
patients miles away,
instantly, advising Iocal
physicians on treatment
without leaving their
offices.

Doctors can make
“virtual house calls”with
the help of medical assis-

Growth through
Customer Focus
Revenues grew more than 8 percent

during 1994, a good indication that
we’'re addressing customers’ needs in

highly competitive markets.

Strip away the strategic and marketing complexities and
one fundamental truth remains: The key to a growing
business is giving customers what they want — and need.

Contributing to our success in 1994 were revamped con-
sumer long distance offers first announced in the closing
days of 1993. Customers told us they wanted simple plans.
We gave them simple plans. The result: Combined enrollment
in AT&T True USA’MSavings and AT& T True Rewards ™
programs topped 31 million in 1994, making them the most
successful long distance promotions in history.

Business customers told us network reliability and per-
formance were critical to their success. Making the most of
our strong suit, we introduced the industry’s first compre-
hensive set of guarantees for voice and fax services.

Many countries the world over looking for world-class
telecommunications systems at competitive prices found
what they wanted at AT&T. As one securities analyst noted,
we have become the preferred supplier to the world.

While buoyed by revenue growth across all of our major
business groups, we weren’t lulled into complacency. Our
Global Information Solutions, Network Systems and Business
Communications Services units redesigned their operations
around customer-focused teams. Those teams are charged
with understanding the needs of specific customer groups and
delivering products, services and integrated solutions that
meet those needs.

Not satisfied with its phenomenal success in the credit
card arena, Universal Card Services introduced the Something
Extra®™ program. It’s the first program in the industry to
reward cardmembers every month whether they make new
purchases or choose to pay off purchases over time.

Customer service
representatives like
John Lee were hard
pressed to keep up
with demand for
our redesigned
long distance offers.
We ended the year
with a net gain of a
million residential
customers.






Two years ago, the
Gzech Republic didn’t
even have a stock mar-
ket. Today, thanks to
AT&T’s DEFINITY® pri-
vate phone switch and
GCONVERSANT® interac-
tive voice technology,
Lubomir Puzej’s cus-
tomers can get around-
the-clock stock guotes
and buy and sell stocks
by phone.

Like Puzej, of Prague’s
Harvard Capital and
GConsulting Company,
businesses and coun-
tries worldwide are
skipping entire stages
of technological and
economic development.
They'refinding that
optical fiber, digital
switches and wireless
transmission systems
offer shortcuts to pros-
perity.

The fast-growing Mos-
cow suburb of Mitino
leapfrogged from 300
telephone lines to 30,000
in 1994 by installing a
state-of-the-art AT&T
SESS® switch. Now Irina
Osipenkova won’t have
to wait years for a tele-
phone.

Argentina found the
quickest and most cost-
effective way to supply
service to 100 rural
towns and enhance
business communica-
tions with the rest of the
world was to invest in a
cellular network using
AT&T equipment. Latin
America’s $10 billion
telecommunications in-
frastructure equipment
market is one of the
fastest growing in the
world.

B s

' ATS&T is the only company to
receive America’s highest quality 1
award three times.

hile our attention was riveted on customers, our efforts

did not go unnoticed by independent experts with a
trained eye for quality and customer satisfaction. Our con-
sumer long distance unit received America’s highest honor
for quality in 1994, the Malcolm Baldrige National Quality
Award. In 1992, AT&T Universal Card Services and AT&T
Transmission Systems scored an unprecedented double win.

Our integrated circuit plant in Florida garnered yet anoth-
er honor, the Shingo Prize for excellence in American manu-
facturing.

The Republic of China singled out AT&T Taiwan Telecom-
munications as the winner of its National Quality Award for
achievements in quality business practices and management.

To top things off, AT&T snared top honors in all categories
of Data Communications magazine’s annual survey of long
distance data services customers. PC World magazine rated
AT&T Global Information Solutions “best” in personal
computer reliability and service support. And AT&T walked
off with nine Enterprise Technology Awards from Network
World readers.

Growth through
Globalization

Revenues from operations outside
the U.S. grew more than 31 percent in
1994. We now have more than
50,000 employees outside the U.S. |

any of our growth opportunities lie outside the United

States. We’re well positioned to take advantage of them,
having made good progress in our globalization efforts dur-
ing 1994.

Nations are privatizing and modernizing their network
infrastructures because such investment is recognized as a
springboard to economic growth in the highly competitive
global marketplace.

continued on page 17

Not only did our
consumer long dis-
tance unit win the
Malcolm Baldrige
National Quality

Award in 1994,

AT&T Power Sys-
tems became the

first American man-
ufacturing company
10 win Japan’s top
quality honor, the
prestigious Deming

Prize.
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Rhonda Brown is a

woman on the move.
And she doesn’t make We’re responding by providing many of the necessary
& move without her cal- building blocks.
m‘:’"::;'m with Three years ago, our Global Business Communications
the Washington State Systems unit offered products in 15 countries. Now it sells
Employment Security systems in nearly 90 countries and has doubled its sales
Department, she can outside the United States every year for the past three years.
enjoy son Averill’s In 1994 we also devised a way to deliver consumer prod-
mm: ucts efficiently in an international marketplace. [nstead of
home office in Tacoma redesigning devices to meet the technical standards in each
and state offices 40 country, we developed the first phone containing new AT&T
miles away in Lacey. integrated circuitry that can be reprogrammed easily to
Brown, who has a meet any national standard.
mmmmlml " We’re also making headway on the services front. Case
:'vi‘::.f:.:zﬂw She in point: We announced plans to form a joint venture
also finds it and other with Grupo Alfa, a leading Mexican business consortium,
“anytime, anywhere" to deliver communications services in Mexico. Mexico’s
communications ad- telecommunications market is expected to expand rapidly
‘::::::‘::‘: :::‘:"o- as it triples its telephone lines by the year 2000.
fessional and personal
lives. i
She’s not alone. More
and more people are Bell Labs’ Bob
gl P | Chrapiyoy et
::l::::;:;m = ATST Bell Laboratories, our new world's record
aanckiues alachuils world-renowned research arm, churned Sl
il and otiny . out its 25,000th patent during the year. the equivalent of
sications tosls. That’s virtually a patent a day since 5 million simulta-
A third of the U.S. ! its inception in 1925. neous phine il
adult workforce m" of o ti;aloﬁbers.
18 or over now work ou can launch a company with one good idea, but at That's 100 times
:::'::“;:.l_'l::::::_ AT&T we und;rstagd that lpng—tenn success requires zl?ixtlrf&?mer
wide, the work-at-home dedication to continual innovation. In our case, that means cial system.
market generated $23 constantly searching for new technology and new ways to
billion in long distance make technology more useful to customers.
calling alone in 1994. Bell Labs is a key participant in a research and development
ATST offers an array effort to build and test a high-speed optical communications
::m :mm net.work thgt would enabl.e low-cost de}ively of sych services
this burgeoning market. as interactive town meetings and on-line shopping.

But Bell Labs doesn’t have a monopoly on innovation at
AT&T. It’s something we strive for in the introduction of
every product and service and in the design of every manu-
facturing process or customer service procedure.

It’s evident in the AT& T Paradyne® Dataport® 2001 modem.
Cited in Popular Science magazine’s 1994 “Best of What’s

continued on page 19






Students traditionally
turn toward a window
when they want a
glimpse of the outside
world. Fourth-graders at
$an Francisco's Bryant
Elementary School turn
to their AT&T Vistium™
Personal Video Systems.

As participants in“Edu-
cation First,” a school
networking initiative
sponsored by Pacific
Bell, they're linked to 11
other California schools
and the county library.
Thanks to AT&T multi-
media technology and
equipment, they can
videoconference and
share information
simultaneously.

This means that when
teacher Virginia Davis
assigns a book report
on dinosaurs, the local
librarian can host an
on-screen tour of the
library’s card catalog
and tantalize them with
full-color, full-motion
images of Tyrannosau-
rus rex. Soon they'll use
AT&T-provided software
to explore the world-
wide Internet computer
network.

We’ve seen the bene-
fits of distance leamning
in a variety of AT&T-
sponsored projects
using electronic mail
networks: Physically
disabled Tennessee
teens who can be “just
kids” when communi-
cating electronically.
Native American stu-
dents in Montana shar-
ing their Grow heritage
with peers in Germany.

Networking has the
power to bring down
classroom walls and
open endless possibili-
ties.

New™ issue, it splits a single telephone line into two virtual
channels to carry voice and data.

You can even find it in services like AT&T Talking Pack-
age Service. Thanks to a creative application of our voice-
messaging technology, customers can deliver a personal
message, pre-recorded on the AT&T network, to a loved one
along with a birthday gift.

Even when an innovation like the AT&T EO 440 Personal
Communicator doesn’t meet our expectations in the market-
place, it yields valuable insights about customers and tech-
nology —insights that form the foundation for the next
generation of innovation.

Growth through Alliances

Our brand power and our experience with
corporate alliances serve us well, putting
us in a position to attract good partners
and forge solid relationships.

n apid-fire technological and business developments require
us to be flexible and fleet of foot. Sometimes the quickest
and most cost-effective way to respond is to link our expertise
to that of like-minded partners.

Among the many alliances we struck in 1994, several in
particular illustrate the value of such relationships in serving
customer needs.

We formed the Versit Partnership with Apple, IBM and
Siemens to better link computer and telephone systems so
people can exchange information and communicate using a
variety of devices.

Building on software from other providers, we launched
AT&T OneVision™ Network Management Solutions. The open-
systems design approach makes it possible for businesses to
manage their phone and data systems as one.

Capitalizing on the burgeoning market for interactive ser-
vices such as movies on demand, in 1994 we also formed a

Jjoint venture with visual-computing innovator Silicon Graphics.

Together we’re developing software and equipment for com-
panies interested in providing interactive services to homes
and businesses.

ATeT

~ Lotus

e

Network Notes™
makes Lotus
Development
Corporation’s
Lotus Notes” com-
puter data-sharing
capabilities avail-
able on the AT&T
network. This
means that busi-
nesses like
Egghead Software
can make their
catalogs available
10 AT& T network
users, increasing
information chan-
nels and potential
sales.
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== We Keep OurWord

Communities are
improving early
childhood services

thanks to an AT&T
Foundation-funded
project that applies
quality principles
honed in business.

tion age is that we know how to set ambitious goals and make

good on them. Our financial results are evident on the following
pages. Here are some other goals we set for ourselves and how we
have performed against them. As a result of our progress against these
goals, we begin 1995 in a better position to serve customers and the
communities in which we live and work.

0nc reason we're confident we can succeed in the global informa-

As 1994 began, our toxic air emissions worldwide were 92 percent
lower than when we established our goal in 1987. We also met our
commitment to phase out ozone-depleting chlorofluorocarbon (CFC)
emissions from manufacturing operations — 19 months ahead of
schedule.

We exceeded our goal before 1994, recycling 63 percent of our waste
paper (48 million pounds) and reducing our use of paper by 28 percent.

Some 35 percent of management employees hired in 1994 were women,
and 28 percent, minorities. The representation of these groups in the offi-
cer ranks is also up sharply: 12 percent are now women and nearly 10
percent are minorities.

We surpassed our goal, increasing such purchases by 34 percent while
deriving additional sales and savings benefits from these relationships.

In 1994, the AT&T Foundation increased its grants outside the United
States by 66 percent, providing $1.3 million to nonprofit and charitable
groups in the areas of education, health and human services, and the
arts. Worldwide, the Foundation has awarded some $329 million

in grants since its inception in 1984. In addition, the AT&T University
Equipment Donation Program has supplied $287 million in AT&T
computer equipment to colleges and universities since 1984,

-



The merger of AT&T and

McCaw is the best and quickest way for the two
companies to take advantage of developing
opportunities in a dynamic industry.

Financial

A Discussion and Analysis of Our Results
and Operations

The merger was one of the most important events of 1994
for us. Shareowners now own a stronger AT&T with even
better prospects for growth in revenues and earnings. Our
customers will choose from a wider array of services.

Though completed, the merger remains subject to legal
reviews. In addition, under the terms of a proposed antitrust
consent decree between AT&T and McCaw and the United
States, the operations of AT&T and McCaw are subject to
several conditions, including keeping McCaw as a separate
business with its own officers and employees. After McCaw
provides equal access connections to other long distance
carriers, McCaw may use the AT&T brand on McCaw’s cel-
lular services, and AT&T may jointly market AT&T’s long
distance and McCaw’s cellular services, and provide cus-
tomers with a single bill for both. For the most part, these
restrictions merely confirm commitments we made when
we announced our merger plans and they do nothing to alter
the fundamental logic or economics of the merger.

Operating now as the wireless unit of AT&T, McCaw is
the leading U.S. provider of wireless communications ser-
vices, which include cellular, messaging, data transmission
and air-to-ground services. McCaw has cellular operations
in more than 100 cities. In most markets McCaw offers
its services under the brand name Cellular One®” McCaw
also operates the sixth largest U.S. messaging service,
serving more than 700,000 customers, and a digital air-to-
ground telephone service for commercial airlines and
corporate aircraft.

AT&T's Strong Financial Performance

Accelerating revenue growth in products and services, aided
by effective cost and expense controls, boosted earnings to
another record in 1994. The climate for growth improved
this past year because of better economic conditions, and
changes in technology and world trade that spurred demand
for network services as well as new networks. We look for-
ward to continued growth in revenues and earnings in 1995.
Our financial performance was also strong in 1992 and
1993. Our performance met growth targets despite the less
favorable business and economic environment. In 1993 we
also had to adopt new accounting methods. Because new

In 1994 we achieved
revenue growth that

Revenue Growth

As a Percentage Increase in Total Revenues matches the 8-10%

Over Prior Year annual growth of the
10% global information
8.3 industry as a whole.
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rules apply to all U.S. companies, we changed our account-
ing for retiree benefits, postemployment benefits and
income taxes. The net $9.6 billion after-tax charge to bring
our financial statements in line with the new accounting
methods caused us to report a net loss for that year. But
those accounting changes do not affect cash flows; they
only change the expenses we report.

In our accounting for retiree benefits, we estimate and
book expenses during the years employees are working
and accumulating future benefits. When we used the for-
mer “pay-as-you-go” accounting, we simply booked our
contributions to trust funds for life insurance benefits and
the actual claims for benefits such as health care and tele-
phone concessions as they occurred.

Our accounting for postemployment benefits, including
payments for separations and disabilities, is very similar to
the accounting for retiree benefits. We book expenses for
future separations during the years employees are working
and accumulating service with the company and for disabil-
ity benefits when the disabilities occur. In the former
accounting method, we booked expenses for separations
when we approved them and for disabilities when we made
payments. Compared with 1992, this change increased our
costs and expenses by $301 million in 1993, which reduced
earnings $171 million, or $0.11 per share.

Our accounting for income taxes uses the enacted tax
rates to compute both deferred and current income taxes.
Using our former method, we held deferred tax assets and
liabilities at their original values even when Congress
changed the tax rates.
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An Overview of Our Business Operations

Dur main business is meeting the communications and
computing needs of our customers by using networks to
move and manage information. We divide the revenues and
costs of this business into three categories on our income
statement: telecommunications services, products and
systems, and rentals and other services. AT&T Capital
Corporation (AT&T Capital) and AT&T Universal Card
Services Corp. (Universal Card) are partners with our
communications and computing business units as well as
innovators in the financial services industry. We include
their revenues and costs in a separate category on our
income statement: financial services and leasing.

Competition in communications and computing is
global and increasingly involves multinational firms and
partners from different nations. To increase our global
presence, we are hiring, building facilities and investing
outside the U.S. We believe these commitments of
resources are necessary to be successful in these markets.
However, the economies of Europe and Japan were very
weak n 1992 and 1993, and we restructured some
operations in those areas. For these reasons we reported
operating losses, in total, for the past three years in our
units outside the U.S. Nevertheless, we continue to believe
that these operations and markets provide excellent oppor-
tunities for future growth in revenues and earnings.

All our business units face stiff competition. Prices and
technology are under continual pressure. Such market
conditions make the ongoing need for cost controls even
more urgent. Managers must continuously assess their
resource needs and consider further steps to reduce costs,
which could include consolidating facilities, disposing of
assets, reducing workforce or withdrawing from markets.

In 1993 one of our business units, AT&T Global
Information Solutions Company, offered an early retire-
ment program and a voluntary separation program to its
U.S.-based employees. About 2,200 employees accepted
the early retirement offer, and the total workforce at
the unit has declined by more than 10% since year-end
1993. We also provided reserves in 1993 to restructure
and centralize support services for telecommunications
services and for other restructuring activities. In total
we provided $498 million before taxes in 1993 for restruc-
turing activities.

At year-end 1994 reserves for all restructuring activities
amounted to about $900 million, most of which relates to
net lease payments to be made over the life of the related
leases. We believe the balance of reserves is adequate for
the completion of planned activities to improve efficiency

T complete the merger, McCaw’s owners
exchanged their McCaw stock for 197.5 mil-
lion shares of newly issued AT&T stock. At
the market closing price for AT&T stock on
September 19, the official day of the merger,

that exchange was worth about $11.5 billion.

We accounted for the merger as a pooling
of interests. That means we combined the
financial statements for the two companies.
We did, however, take out the business

as part of our commitment to meet intense competition.

Like other manufacturers, we use, dispose of and clean
up substances that are regulated under environmental
protection laws. We also have been named a potentially
responsible party (PRP) at a number of Superfund sites. At
most of these sites, our share is very limited and there are
other PRPs who can be expected to contribute to the
cleanup costs. We review potential cleanup costs and costs
of compliance with environmental laws and regulations
regularly. Using engineering estimates of total cleanup
costs, we estimate our potential liability for all currently
and previously owned properties where some cleanup may
be required, including each Superfund site where we are
named a PRP. We provide reserves for these potential costs
and regularly review the adequacy of our reserves. In addi-
tion, we forecast our expenses and capital expenditures for
existing and planned compliance programs as part of our
regular corporate planning process. Despite these proce-
dures, it is very difficult to estimate the future impact of
actions regarding environmental matters, including poten-
tial liabilities. However, we believe that cleanup costs and
costs related to environmental proceedings and ongoing
compliance with present laws will not have a material
effect on our future expenditures, annual consolidated
financial statements or competitive position beyond that
provided for at year-end.

Many of our employees are represented by unions. In
1995 we will negotiate new labor agreements because the
1992 contracts are due to expire on May 27.

Telecommunications Services

These revenues, which include wireless services rev-
enues, grew 4.3% in 1994 and 1.6% in 1993. Volume
growth, caused by market share gains among residential
customers, strong demand from business customers, new
cellular customers and the improved economy, fueled the
faster growth in 1994,

Wireless services revenues, including cellular, messaging
and air-to-ground services revenues, grew to $2,280 mil-
lion in 1994 from $1,760 million in 1993 and $1,387 mil-
lion in 1992, primarily because of the added traffic coming
from new customers. Cellular customers served by
companies in which AT&T has or shares a controlling
interest increased to 4.0 million at year-end 1994, from
3.0 million at the end of 1993 and 2.2 million at the end
of 1992.

Billed minutes for switched long distance services rose
more than 7.5% in 1994 compared with 5.5% in 1993.
Volume growth exceeds revenue growth because many
customers are selecting higher-value, lower-priced

Reporting on the Merger ==

between the companies just as we remove
dealings between other AT&T units. Now
all our financial information shows com-
bined amounts as if we had always been
one company.



Eleven-Year Summary of

Selected Financial Data

(unaudited)
AT&T Corp. and Subsidiaries

Dollars in millions (except per share amounts)

1994 1993% 1992 1991% 1990 1989 1988* 1987

Results of Operations
Total revenues $75,094 $69,351 $66,647 $64,455 $63,228 $61,604 $62,067 $60,726
Research and

development expenses 3,110 3,111 2,924 3,114 2,935 3,098 2,988 2,810
Operating income (loss) 8,030 6,568 6,628 1,570 5,622 4931  (2,381) 4,164
Income (loss) before extraordinary

item and cumulative effects

of accounting changes 4,710 3,702 3,442 171 3,475 2,820  (1,527) 2374
Net income (loss) 4,710  (5,906) 3,442 171 3,666 2,820 (1,527) 2,374
Earnings (loss) per common share

before extraordinary item

and cumulative effects

of accounting changes 3.01 2.39 2:27 0.12 2.38 1.95 (1.06) 1.61
Earnings (loss) per

common share 3.01 (3.82) 227 0.12 2.51 1.95 (1.06) 1.61
Dividends declared per

common share 1.32 1.32 1.32 1.32 1.32 1.20 1.20 1.20
Assets and Capital
Property, plant and

equipment—net $22,035 $21,015 $20,798 $19,887 $19,536 $17,653 $16,886 $22,159
Total assets 79,262 69,393 66,104 62,071 57,036 45228 41,945 45,583
Long-term debt including

capital leases 11,358 11,802 14,166 13,682 14,579 10,116 10,172 9,060
Common shareowners’

equity 17,921 13,374 20,313 17,973 17,928 15,727 13,694 16913
Net capital expenditures 4,853 4,296 4,328 4376 4,369 4,162 4,528 3936
Other Information
Operating income (loss)

as a percentage of

revenues 10.7% 9.5% 10.0% 2.4% 8.9% 8.0% (3.8)% 6.9%
Net income (loss) as a

percentage of revenues 6.3% (8.5)% 5.2% 0.3% 5.8% 4.6% (2.5)% 3.9%
Return on average

common equity 29.5% 47.)% 17.6% 09% 212% 19.1% (8.9)% 14.3%
Data at year-end:
Stock price per share $50.25 $52.50 $51.00 $39.125 $30.125 $45.50 $28.75 $27.00
Book value per common

share $11.42 §$ 865 $1331 $12.05 $12.33 $1092 $ 957 $11.87
Debt ratio 58.3% 64.4% 53.1% 548% 53.5% 45.0% 458% 38.4%
Debt ratio excluding

financial services 34.1% 49.1% 40.8% 46.0% 47.6% 393% 422% 352%
Employees 304,500 317,700 319,000 322,300 333,400 343,000 367,400 366,200

#1993 data reflect a $9.6 billion net charge for three accounting changes.
1991 data reflect $4.5 billion of business restructuring and other charges.
1988 data reflect a $6.7 billion charge due to accelerated digitization of the long distance network.
1986 data reflect $3.2 billion of charges for business restructuring, an accounting change and other items.

1986* 1985
$61,975 $63,159
2,599 2,527
978 3,562
609 1,856
434 1,856
0.36 1.21
0.24 1.21
1.20 1.20

$22,247 $23,182
44305 44,824

8,234 8,104

15,849 16,945
3,977 4,303

1.6% 5.6%
0.7% 2.9%
20%  10.6%
$25.00 $25.00

$11.04 §511.73
39.6% 39.9%

37.6%  38.4%
379,900 400,400

1984

$60,326
2,477
2,825

1,712
1,712

1.14

1.20

$22,180
43 461

8,963

15,852
3,685

4.7%
2.8%
10.4%
$19.50

$11.19
42.0%

41.7%
427,800
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services made possible by our increasing efficiency.
Although we raised prices on basic services over the past
two years, the shift in the mix of services that customers
selected reduced average per-minute revenues in 1994
and 1993.

AT&T True USA™ Savings and AT&T True Rewards®"
offer savings and other benefits to residential customers
based on their calling volumes. We also rolled out AT&T
Trueloice® service, a patented technology to improve the
sound quality on calls placed within the continental U.S.
and Canada. Other offers and calling plans now share this
theme of offering customers true value. These efforts
helped us retain and win back residential customers in
1994, allowing us to recapture some market share for the
first time since the breakup of the Bell System in 1984,

We expect continuing strong volume growth in 1995,
leading to further growth in telecommunications services
revenues. Several of our initiatives will enhance future
network capabilities for communications and computing.
For example, since late 1994, Network Notes*™ has enabled
customers to access applications and information hosted
on the AT&T network that are compatible with the popular
Notes groupware software from Lotus Development Corp.
Beginning in 1995, Netware Connect™ services, based on
popular networking software from Novell, Inc., will enable
users to link computers or use computer-based services
through the AT&T network. Through our relationship with
Xerox Corp., users will be able to store and transmit high-
quality production documents through our network. Our
WorldWorx"service, developed in cooperation with
several major equipment vendors, will permit interactive,
multipoint video and data calls. Customers using our
PersonaLink®" service may program “intelligent agents”
to sort through, retrieve and monitor desired information
on networks.

Total cost of telecommunications services declined both
years despite higher volumes, in part because of reduced
prices for connecting customers through local networks. In
addition, we improved our efficiency in network operations,

engineering and operator services. With lower costs and
higher revenues, the gross margin percentage rose to 41.8%
in 1994 from 39.0% in 1993 and 37.2% in 1992,

Products and Systems

Expansion abroad and into new customer segments,
improved global economic conditions and major contract
wins raised sales by 18.1% in 1994 and 8.1% in 1993
despite stiff price competition. Sales outside the U.S. grew at
a faster rate than U.S. sales and were responsible for more
than half the growth both years. We expect sales under major
contracts and the continuing economic recovery outside the
U.S. in 1995 to pave the way for further growth in revenues.

Markets and competi-
tion in the information
industry are increasingly
global in scope. Some of
the fastest growing mar-
kets are outside the U.S.

As Percentages of Total Revenues

International Revenues
From operations located
in other countries

10% [l

International Revenues
From U.S. operations
(international telecommun-
ications services, and
exports)

75% U.S. Revenues

15% W

Revenues from sales of telecommunications network
products and systems grew 17.3% in 1994 and 8.5% in
1993. The 1994 increase reflected higher sales across this
product line, particularly in switching and transmission
systems and wireless products. About $243 million of
switching revenues in 1994 came from consolidating
A.G. Communication Systems Corporation because AT&T
raised its ownership to 80%. The 1993 increase came chiefly
from higher sales of wireless products, switching equipment
and operations systems. For the last two years, sales grew
both inside and outside the U.S.

Competition is changing.
A s we look ahead, along with growing oppor-
tunities, we see more direct competition for
AT&T coming from local telephone, long
distance, cable television, wireless and other
companies that offer network services. AT&T,
as a supplier of networking systems, services
and products, will be a supplier as well as a
customer and competitor of these firms. There
may also be other entrants from the communi-
cations and information services industries,
such as providers of information systems, who
will offer basic or integrated services.
Customers and competitors — present and
future — are making acquisitions, merging, and
forming joint ventures and alliances to expand
their geographic reach, enter new markets

Spotlight on Some Trends in

Telecommunications Services

and gain scale. Some of the largest cable TV
companies, such as Tele-Communications Inc.
(TCI) and Time Warner Inc., are clustering
cable systems. Cables have more capacity than
current phone lines, suiting them for multi-
media use. Bell Atlantic Corporation, Nynex
Corporation, U S West, Inc. and Airtouch
Communications Corp. formed an alliance

of their cellular operations to gain a national
presence and bid against AT&T and others for
radio licenses to provide personal commu-
nications services. These licenses are being
auctioned by the Federal Communications
Commission to get as many as seven wireless
competitors in each territory. Sprint Corpora-
tion (Sprint), which already competes in [ocal
phone service, long distance and cellular

markets, is forming a joint venture with cable
companies TCI, Comcast Corp. and Cox
Enterprises, Inc. to expand its presence in
both local and wireless markets.

Several bills were introduced in Congress
last year which would have accelerated com-
petition for local access and phone services
and permitted the Regional Bell Operating
Companies (RBOCs) to offer long distance
services under certain conditions. Although
none of these bills was enacted, several key
members of Congress have introduced or
announced plans to introduce new bills during
1995 that would permit competition in local
services and set conditions under which the
RBOCs would be permitted to offer long dis-
tance services and manufacture equipment.



Products and Systems

Dollars in millions 1994 1993 1992
Revenues
Telecommunications network

products and systems $ 9785 §$ 8345 § 7,691
Computer products and systems 4,208 3,470 3,358
Communications products

and systems 4,494 3,692 3,279
Microelectronics products,

special-design products for

U.S. government, and other* 2,674 2418 2,251
Products and systems $21,161  $17,925 $16,579
Gross margin percentage 37.3% 38.8% 39.8%

*“Other” is composed principally of media, predominantly for use with automated teller
machines and point-of-salc equipment, and business forms.

AT&T was selected for several large projects for net-
work products and systems over the past two years that
we believe will lead to many sales opportunities in the
years ahead. Pacific Bell and Bell Atlantic Corporation
chose AT&T as the major equipment supplier and systems
integrator for planned multimedia networks. These two
projects alone could generate up to $10 billion in reven-
ues for AT&T over the next seven years. AT&T was also
awarded major contracts by other U.S. telephone and cable
companies, including Southern New England Telephone
Corp. and Time Warner, Inc. Outside the U.S., AT&T won
a $4 billion contract with Saudi Arabia and signed a long-
term system support agreement, worth about $500 million
over five years, with China’s Guangdong province govern-
ment agencies.

Revenues from sales of computer products and systems
grew 21.3% in 1994 and 3.3% in 1993. The growth came
mainly from higher U.S. sales of workstations, automated
teller machines, and mid-range and high-end systems for
enterprise-wide computing. Price competition for this
product line is very fierce, particularly for personal com-
puters, so revenue growth has lagged behind the gains in
volumes. We changed the end of the fiscal year for certain

operations located outside the U.S. to December from
November in 1994 to report essentially all of our opera-
tions on a calendar year. This added $223 million in rev-
enues and a marginal loss in income in 1994. About $113
million of these revenues were from sales of computer
products and systems.

Revenues from sales of communications products and
systems rose 21.7% in 1994 and 12.6% in 1993. More than
half this growth in both years came from higher sales of
business communications products and systems. We also
had higher sales of consumer communications products—
particularly cellular phones—submarine cables and data
communications equipment. AT&T Submarine Systems,
Inc. and a partner were awarded a $1.2 billion contract to
supply and construct the 17,000-mile Fiber Optic Link
Around the Globe (FLAG) cable system. This system is
scheduled to be completed during 1997. We will manage
the entire marine installation and also supply network
management equipment.

In total, revenues from sales of microelectronics prod-
ucts, special-design products for the federal government,
and other products and systems grew 10.6% in 1994 and
7.4% in 1993. Growth in both years came mainly from
higher sales of microelectronics components and power sys-
tems to equipment manufacturers outside the U.S. Sales of
media and business forms rose slightly in 1994, but were
steady in 1993. Because of reduced defense spending by the
U.S. government, sales of special-design products, such as
secure phones, declined both years.

We sold several smaller operating units in 1994 and
arranged to sell NCR Microelectronics and are negotiating
to sell a copper cable unit in early 1995. These sales will
reduce our revenues, as well as our costs and expenses, by
about $1 billion a year. Most of the revenues related to
product sales, about half in the microelectronics products
category.

The increase in cost of products and systems is mainly
associated with the higher sales volumes both years. The
declining gross margin percentage reflects pricing pres-
sures and a changing product sales mix.

Some of the RBOCs are also seeking this same
kind of permission through the courts. They
requested relief from the decree that broke up
the Bell System — the Modification of Final
Judgment of 1982 — including provisions that
bar the RBOCs from offering long distance
services and manufacturing equipment. We
believe the RBOCs must face real competition
for their local business before getting the per-
mission they seek. Absent local competition
they could use their bottleneck control over
connections to customers to disadvantage
competitors.

Itis not possible to predict the timing,
course and circumstances of changes that
may come from technology, new alliances,
regulation and legislation. We set a high
priority on anticipating these changes and
positioning AT&T for future success. How-
ever, depending on their exact nature and

timing, such changes could affect our future
revenues and earnings adversely.

Competition will be global, as
legal monopolies disappear in
other countries.
Mexico will open to competition beginning in
late 1996. We are working with Grupo Alfa to
plan a joint venture to compete there. Other U.S.
companies — including MCI Communications
Corp. (MCI), Sprintand GTE Corporation —
have or plan alliances with Mexican companies
to compete in telecommunications services.
The European Union is scheduled to be
open fully to competition beginning in 1998,
but some changes are coming sooner. At year-
end 1994 we were granted a license to provide
switched voice and data services and private
lines within the United Kingdom (U.K.) and to
resell services between the U.K. and other

countries. To better serve multinational busi-
nesses in Europe, we plan a joint venture with
the Unisource consortium founded by PTT
Telecom Netherlands, Swiss Telecom PTT and
Telia of Sweden. Telefonica de Espaiia will
also become a member. The new joint venture
would then replace Unisource as the European
partner in the AT& T-sponsored WorldPartners
seamless global services alliance begun in
1993. British Telecommunications plc (BT)
took a 20% stake in MC11n 1994, and they
Jjointly formed a venture to compete in this
same market sector.

Germany’s Deutsche Telekom AG and
France Telecom each seck approval to buya
10% stake in Sprint, securing entry to the U.S.
market similar to that of BT. We oppose their
plans because the French and German tele-
communications services markets remain
fundamentally closed.
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Rentals and Other Services

These revenues grew the last three years. The growth in
1994 came mainly from communications equipment main-
tenance contracts and professional services for computer
products and systems. In 1993 we saw higher revenues
from newer telecommunications services, such as network
management and satellite services, which individually
generate small revenue streams. In both years these
increases more than offset the continuing, expected
decline in communications equipment rentals.

Rentals and Other Services

Dollars in millions 1994 1993 1992
Revenues
Computer products and systems $2.818 $2,641 $2,742
Communications products and

systems rentals 955 1,174 1,409
Communications products and

systems services 1,680 1,457 1,375
Other* 1,938 2,027 1,680
Rentals and other services $7,391 $7,299  $7,206
Gross margin percentage 50.9% 51.2% 53.3%

#“Other” is composed principally of global messaging and electronic mail services,
telemarketing services, information technology services and facility rentals.

The shift in revenue mix from rentals to lower-margin
services reduced the gross margin percentage. Also, provi-
sions for business restructuring added $90 million to cost
of rentals and other services in 1993.

Financial Services and Leasing

These revenues rose 24.5% in 1994 and 32.2% in 1993.
Both Universal Card and AT&T Capital contributed to the
growth by profitably expanding their portfolios of earning
assets. We expect continuing growth in these revenues,
earnings and assets in 1995.

Financial Services and Leasing

In millions 1994 1993 1992
Revenues
AT&T Capital $ 1,384 § 1,360 § 1,266
Universal Card 1,782 1,228 831
Eliminations, adjustments

and other* 49) (84) (203)
Financial services and leasing $ 3,117 $ 2504 $ 1,894
Gross margin percentage 31.0% 31.7% 30.8%
Universal Card Information:
Finance receivables $12.380 $ 9,154 $ 6,606
Accounts 15.1 11.7 10.3

#“Other” is composed principally of revenues from certain lease finance assets AT&T
retained when AT&T Capital was reorganized.

Universal Card rose to fourth in its industry in 1994
measured by cardmember receivables. During the year it
began its Something Extra™ program, which offers cus-
tomers rewards for outstanding balances as well as new
purchases. Other promotions have convinced customers to
transfer balances from the credit card accounts held with

competitors. These programs and our highly regarded
customer service contributed to the 35.2% increase in
outstanding cardholder receivables in 1994 and 38.6%
increase in 1993. We set reserves for losses based on expe-
rience and the future outlook for the economy.

AT&T Capital completed an initial public offering of its
common stock in August 1993, emerging as the largest pub-
licly owned equipment leasing and financing company in
the U.S. AT&T still owns about 86% of the stock, so AT&T
Capital is still fully consolidated in our financial state-
ments. AT&T Capital limits its exposure to credit risks by
diversifying its business across customers, geographic
locations and lease maturities. It determines its allowance
for credit losses by analyzing previous experience on loss-
es, current delinquencies, and present and future economic
conditions. We unconditionally guaranteed all of AT&T
Capital’s debt outstanding at the end of March 1993. Since
then, all AT&T Capital debt has been issued using its own
credit. This change makes AT&T Capital financially inde-
pendent and permits us to focus on the financing needs of
our main business.

The growth in cost of financial services and leasing over
the last two years is associated mostly with the growth in
financing activity. The improved gross margin percentage
in 1993 mainly reflects the maturation of the credit card
receivables portfolio. Lower interest rates in 1993 also
contributed to the margin improvement that year, but rising
interest rates in 1994 narrowed our margins.

By 1995 we must change our accounting on loans to
customers. Under new rules we must compute the present
value of principal and interest payments for troubled loans
that may not be fully repaid. Our current methods do not
require present value calculations, but we do not expect
this change to affect our costs materially.

Operating Expenses

Selling, general and administrative expenses increased
8.9% in 1994 and 8.0% in 1993, largely because of spend-
ing for advertising and promotions, and for sales and sales
support activities. We focused particularly on retaining and
winning back residential customers of telecommunications
services and acquiring new cellular customers. We expect
marketing expenses will continue to grow because of
competitive conditions. The 1993 total also includes $373
million in provisions for business restructuring activities,
and the 1994 total includes $246 million of expenses
related to the merger of AT&T and McCaw.

Research and development expenses were level in 1994
but increased 6.4% in 1993. The higher spending of the
last two years was mainly for work on cellular technology,
advanced communications services and devices, and proj-
ects aimed at international growth.

Other Income Statement Items

Dther income — net depends mostly on our cash balance,
investments and joint ventures, and sales of assets. We also
deducted dividends on preferred stock of a subsidiary in
other income before we redeemed this stock in mid-1994.



Interest income declined over the past two years, and in

1993 we saw a decline in income related to investments

and joint ventures. Material pretax gains and losses also

affected other income — net:

e In 1994 there were no material transactions. Asset sales
and various other immaterial gains more than offset
losses from the shutdown of EO Inc. and the uninsured
portion of a lost telecommunications satellite.

e In 1993 we had a $217 million gain when we exchanged
our remaining 77% interest in UNIX System Labora-
tories, Inc. for stock in Novell, Inc.

* Because of declines in its market value, we wrote down
our investment in Compagnie Industriali Riunite S.p.A.
by $68 million in 1992. We sold our remaining interest
in that investment in 1993 for a slight gain.

Interest expense declined over the past two years
because of benefits from refinancing long-term debt at
favorable rates. Reduced requirements for contingent
liabilities also contributed about half the decline in 1993.

The provisions for income taxes increased the past two
years mainly because of higher “book income,” that is, the
income before income taxes and cumulative effects of
accounting changes. The effective tax rate declined to
37.3% in 1994, from 38.3% in 1993 and 39.0% in 1992,
due to credits for foreign tax payments and the effect on
deferred taxes from redeeming preferred stock. These
benefits were somewhat offset by the nondeductibility of
some merger-related expenses.

Congress increased the federal statutory tax rate to 35%
in August 1993 and made the change retroactive to January
1, 1993. We recognized a $23 million benefit from adjust-
ing our net deferred tax assets for the new rate. However,
this benefit was more than offset by the increase in income
taxes due to the new rate.

Total Assets, Working Capital and Liquidity

We raised our cash balance in 1994 so we could act
quickly on new opportunities outside the U.S. and because
of some pending reinvestments in projects. However, we
continue to target a cash balance of about $800 million.
The higher cash balance as well as higher inventories and
receivables, which are primarily associated with the growth
in revenues, boosted net working capital to $6.7 billion at
the end of 1994 from $4.3 billion at the end of 1993.

We turned over our inventory 3.4 times in 1994, the
same turnover rate as 1993. Accounts receivable for our
communications and computing business were outstand-
ing an average of 56.4 days in 1994, about the same as
m 1993.

Net property, plant and equipment and net licensing
costs rose because of normal purchasing activity.

A 52%-owned subsidiary of McCaw, LIN Broadcasting
Corporation (LIN), exchanged its investment in the A
Block Philadelphia cellular system for all the outstanding
redeemable preferred stock of one of its subsidiaries. In
addition, AT&T sold its remaining 20% interest in Ttaltel
S.p.A back to STET S.p.A., the Italian government’s
telecommunications holding company. These transactions
led to a decline in investments during the year.

We also changed the way we report and account
for investments in equity securities that have readily
determinable fair values and in all debt securities.
Starting in 1994 we account for the fair values of
these securities rather than our original investment.

This change did not affect our earnings or financial
position materially.

The fair value of our pension plan assets is greater than
our projected pension obligations. We record pension
income when our expected return on plan assets plus
amortization of the transition asset (created by our 1986
adoption of the current standard for pension accounting)
1s greater than the interest cost on our projected benefit
obligation plus service cost for the year. Consequently,
we had pension income that added to our prepaid pension
costs in 1994.

The increase in other assets mainly reflects the advanced
purchase of rewards, such as frequent flyer miles and mer-
chandise certificates to be given to consumers who earn
sufficient points to claim them under our calling plans. At
the same time, we accrued a liability for the unredeemed
points earned under our calling plans, which led to higher
other current liabilities.

Higher accounts payable and payroll and benefit-related
liabilities are mainly due to increases in the associated
expenses and benefit costs.

We issued more debt in 1994, mainly short-term financ-
ing, for financial services and for higher inventories and
receivables.

Contributions to trusts for retiree benefits led to the
decline in related liabilities. We redeemed all of LIN’s
outstanding preferred stock, which increased additional
paid-in capital and minority interests.

Operating cash flows increased in 1994 mainly because
of higher income. The decline in 1993 was mainly due to
working capital requirements such as inventories and
accounts receivable. For the three years operating cash
flows covered our additions to property, plant and equip-
ment and dividend payments. We expect operating cash
flows to continue covering usual capital expenditures and
dividends in 1995. However, as discussed in the next sec-
tion, we may have broader capital requirements in 1995
which may require additional external financing.

Investing Activities

Most of our capital expenditures support telecommunica-
tions network services, providing for growth in traffic, mod-
ernization and enhanced reliability. Other capital additions
include the equipment and facilities used in leasing opera-
tions, manufacturing, and research and development. We
expect our net capital expenditures to continue rising in 1995.
We plan substantial investments to expand and enhance
our cellular network in 1995. We are also bidding on
broad-band personal communication services (PCS) radio
licenses to provide wireless telephone service in 30 of 51
major trading areas in the U.S. The Federal Communica-
tions Commission (FCC) auction began on December 5,
1994. 1t is not possible to predict the outcome of the auc-
tion or the amounts successful bidders will be required to
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Most of AT&T's debt
supports our financial
services. Our long-term

Debt to Equity Analysis
AT&T Consolidated and
AT&T Excluding Financial Services goal is a 30% debt ratio
In Billions of Dollars for AT&T excluding
45 financial services. We

AT&T are currently above that
Consolidated ratio because of McCaw's
capital structure and our
30 heavy investment program
to take advantage of
AT&T current opportunities
15 . Excluding and build a stronger AT&T
Financial for the future. Accounting
Services

changes reduced our
equity in 1993.

53.1% 40.8% 64.4% 49.1%  58.3% 34.1% Debt Ratio
1992 1993 1994

I Debt
Equity

pay in order to win licenses as about 30 companies have
made deposits and are eligible for bidding. In the event
AT&T is successful in obtaining one or more licenses,
substantial expenditures could be required for the licenses
and for constructing associated systems.

Under an agreement between McCaw and LIN, a
process, using third party appraisers, began on January 1,
1995 to determine the private market value per share of
LIN. The private market value is the price per share,
including control premium, that an unrelated third party
would pay if it were to acquire all the outstanding shares of
LIN, including the shares held by McCaw, in an arm’s-
length transaction and assuming LIN was being sold in a
manner designed to attract all possible participants and to
maximize shareholder value. After the price is determined,
McCaw will have 45 days to decide whether to proceed
with the acquisition of all the public shares at that price,
subject to the approval of the LIN public shareholders.
AT&T and McCaw have not made any decision as to
whether McCaw should proceed with an acquisition of the
LIN public shares. If the private market price is set at a
level that AT&T and McCaw believe is reasonable, AT&T
and McCaw expect that McCaw would seek to proceed
with an acquisition. Any such acquisition would involve a
substantial capital expenditure. If the private market price
is set at a level that AT&T and McCaw believe is not rea-
sonable, AT&T and McCaw expect that McCaw would not
proceed with an acquisition. If McCaw does not proceed
with an acquisition, the agreement provides that McCaw
will put LIN in its entirety up for sale under the direction
of the LIN independent directors.

In 1994 we agreed to acquire Alascom, one of Alaska’s
long distance companies, for $290 million. This agreement
is subject to approval by the Alaska Public Utilities
Commission and the FCC.

We also plan substantial expenditures to increase our
presence outside the U.S. in 1995. For example, we signed
a memorandum of understanding in 1994 with Grupo Alfa,
a leading Mexican company, to explore the feasibility of a
joint venture to compete in telecommunications services in
Mexico when the market is opened to competition begin-
ning in late 1996. The capital requirements of such a joint
venture are not currently known, but we estimate that as

much as $1 billion of capital might be required over a

4- to 6-year period. Our share of the joint venture would
be 49%. We also signed an agreement in principle with
Unisource, a consortium of European telecommunications
companies, to form a joint venture to compete in Europe,
meeting the communications needs of multinational busi-
ness customers. Our ownership of the venture would be
40%. At the formation, the venture would have $200 mil-
lion of assets, but these assets and our investment would be
likely to grow.

We also signed a broad set of business agreements in
1994 with the People’s Republic of China to provide tech-
nologies, products and services to modernize its telecom-
munications infrastructure. Those agreements call for us to
invest more than $150 million over two years.

Our investments in finance receivables, particularly
credit card receivables, are required to support further
growth in revenues and earnings from our financial ser-
vices businesses.

Financing Activities and Capitalization

Gapital requirements due to the growth of our financial
services and leasing business will continue to grow in 1995.

Much of the financing activity shown on our cash flows
statement relates to refinancing activities. For example,
in 1992 and 1993 we took advantage of favorable levels of
interest rates to extend debt maturities by refinancing a
substantial amount of long-term debt. In 1994 we refi-
nanced McCaw’s debt.

In the normal course of our business, we use certain
derivative financial instruments, mainly interest rate con-
tracts and foreign currency exchange rate contracts for
purposes other than trading. The interest rate contracts
allow us to limit the effects of changing interest rates and
protect our margins on existing transactions. The foreign
currency contracts and options allow us to manage our
exposure to changing currency exchange rates. We design
our credit policies to limit the risks of dealing with other
parties to these instruments. In our view, the risks to AT&T
from our use of these derivative financial instruments are
small and our benefits include more stable earnings in
periods when interest rates or currency exchange rates
are changing.

For the past three years we have issued new shares of
common stock in our shareowner and employee plans. The
dilution in earnings per share from these new issuances was
not material.

We sell equity interests in AT&T subsidiaries only when
opportunities or circumstances warrant. We have no cur-
rent plans to sell material interests in subsidiaries.

The ratio of total debt and preferred stock to total capital
(total debt, preferred stock and equity) declined to 58.3% at
December 31, 1994, compared with 64.4% at December 31,
1993, primarily because of higher equity from 1994 earn-
ings. Excluding financial services and leasing operations,
the debt ratio declined to 34.1% at December 31, 1994,
compared with 49.1% at December 31, 1993.



Report of Management

Management is responsible for the preparation, integrity
and objectivity of the financial statements and all other
financial information included in this report. Management
is also responsible for maintaining a system of internal
controls as a fundamental requirement for the operational
and financial integrity of results.

The financial statements, which reflect the consolidated
accounts of AT&T and subsidiaries, and other financial
information shown were prepared in conformity with gen-
erally accepted accounting principles. Estimates included
in the financial statements were based on judgments of
qualified personnel.

To maintain its system of internal controls, manage-
ment carefully selects key personnel and establishes the
organizational structure to provide an appropriate division
of responsibility. We believe it is essential to conduct busi-
ness affairs in accordance with the highest ethical stand-
ards as set forth in the AT&T Code of Conduct. These
guidelines and other informational programs are designed
and used to ensure that policies, standards and managerial
authorities are understood throughout the organization.
Our internal auditors monitor compliance with the system
of internal controls by means of an annual plan of internal
audits. On an ongoing basis, the system of internal con-
trols is reviewed, evaluated and revised as necessary in
light of the results of constant management oversight,
internal and independent audits, changes in AT&T’s busi-
ness and other conditions.

Management believes that the system of internal con-
trols, taken as a whole, provides reasonable assurance that
(1) financial records are adequate and can be relied upon
to permit the preparation of financial statements in con-
formity with generally accepted accounting principles,
and (2) access to assets occurs only in accordance with
management’s authorizations.

The Audit Committee of the Board of Directors, which
is composed of directors who are not employees, meets
periodically with management, the internal auditors and
the independent auditors to review the manner in which
these groups of individuals are performing their responsi-
bilities and to carry out the Audit Committee’s oversight
role with respect to auditing, internal controls and finan-
cial reporting matters. Periodically, both the internal
auditors and the independent auditors meet privately with
the Audit Committee. These auditors also have access
to the Audit Committee and its individual members at
any time.

The financial statements in this annual report have
been audited by Coopers & Lybrand, L.L.P., Independent
Auditors. Their audits were conducted in accordance with
generally accepted auditing standards and include consid-
eration of the internal control structure and selective tests
of transactions. Their report follows.

/ﬁf% K G

Richard W. Miller Robert E. Allen
Executive Vice President, Chairman of the Board,
Chief Financial Officer Chief Executive Officer

Report of Independent Auditors

To the Shareowners of AT&T Corp.:

We have audited the consolidated balance sheets of
AT&T Corp. and subsidiaries (AT&T) at December 31,
1994 and 1993, and the related consolidated statements of
income and cash flows for the years ended December 31,
1994, 1993 and 1992. These financial statements are the
responsibility of AT&T’s management. Our responsibility
is to express an opinion on these financial statements
based on our audits.

We conducted our audits in accordance with generally
accepted auditing standards. Those standards require that
we plan and perform the audit to obtain reasonable assur-
ance about whether the financial statements are free of
material misstatement. An audit includes examining, on a
test basis, evidence supporting the amounts and disclo-
sures in the financial statements. An audit also includes
assessing the accounting principles used and significant
estimates made by management, as well as evaluating the
overall financial statement presentation. We believe that
our audits provide a reasonable basis for our opinion.

In our opinion, the financial statements referred to
above present fairly, in all material respects, the con-
solidated financial position of AT&T at December 31,
1994 and 1993, and the consolidated results of their opera-
tions and their cash flows for the years ended December
31, 1994, 1993 and 1992, in conformity with generally
accepted accounting principles.

As discussed in Note 2 to the financial statements,
in 1993 AT&T changed its methods of accounting for
postretirement benefits, postemployment benefits and
income taxes.

szﬁﬁu/e/ d[W [L)

1301 Avenue of the Americas
New York, New York
January 24, 1995



30

l Consolidated Statements
of Income

AT&T Corp. and Subsidiaries, Years Ended December 31

Dollars in millions (except per share amounts)

Sales and Revenues
Telecommunications services
Products and systems

Rentals and other services
Financial services and leasing

Total revenues

Costs

Telecommunications services
Access and other interconnection costs
Other costs

Total telecommunications services
Products and systems

Rentals and other services
Financial services and leasing

Total costs
Gross margin

Operating Expenses
Selling, general and administrative expenses
Research and development expenses

Total operating expenses

Operating income

Other income — net

Loss on sale of stock by subsidiary
Interest expense

Income before income taxes and cumulative effects of
accounting changes
Provision for income taxes

Income before cumulative effects of accounting changes

Cumulative effects on prior years of changes in accounting for:
Postretirement benefits (net of income tax benefit of $4,294)
Postemployment benefits (net of income tax benefit of $681)
Income taxes

Cumulative effects of accounting changes

Net Income (Loss)

Weighted average common shares outstanding (millions)
Per Common Share:

Income before cumulative effects of accounting changes
Cumulative effects of accounting changes

Net Income (Loss)

The notes on pages 33 through 43 are an integral part of the consolidated financial statcments.

1994

$43,425
21,161
7,391
3,117

75,094

17,797
7,466

25,263
13,273
3,629
2,152

44,317
30,777

19,637
3,110

22,747

8,030
236

748
7,518

2,808
4,710

$ 4,710
1,564

$ 3.01

§ 3.01

1993

$41,623
17,925
7.299
2,504

69,351

17,772
7.623

25,395
10,966
3,563
1,711

41,635
27,716

18,037
3111

21.148

6,568
476

9
1,032

6,003
2,301

3,702

(7,023)
(1,128)
(1,457)

(9,608)
$(5,906)
1,547

$ 239
6.21)

§ (3.82)

1992

$40,968
16,579
7,206
1,894

66,647

18,186
7,553

25,739
9,976
3,366
1,310

40,391
26,256

16,704
2,924

19,628

6,628
163

1,153
5,638

2.196
3,442

$ 3,442
1,519

3227

§ 227



B Consolidated
Balance Sheets

AT&T Corp. and Subsidiaries at December 3

Dollars in millions (except per share amount)

Assets

Cash and temporary cash investments

Receivables, less allowances of $1,251 and $1,040
Accounts receivable
Finance receivables

Inventories

Deferred income taxes

Other current assets

Total current assets

Property, plant and equipment — net
Licensing costs —net

Investments

Finance receivables

Prepaid pension costs

Other assets

Total assets

Liabilities and Deferred Credits

Accounts payable

Payroll and benefit-related liabilities

Postretirement and postemployment benefit liabilities
Debt maturing within one year

Dividends payable

Other current liabilities

Total current liabilities

Long-term debt including capital leases
Postretirement and postemployment benefit liabilities
Other liabilities

Deferred income taxes

Unamortized investment tax credits

Other deferred credits

Total liabilities and deferred credits

Minority interests
Redeemable preferred stock

Common Shareowners' Equity
Common shares par value $1 per share
Authorized shares: 2,000,000,000
Outstanding shares: 1,569,006,000 at December 31, 1994;
1,546,518,000 at December 31, 1993
Additional paid-in capital
Guaranteed ESOP obligation
Foreign currency translation adjustments
Retained earnings (deficit)

Total common shareowners’ equity

Total liabilities and shareowners’ equity

The notes on pages 33 through 43 are an integral part of the consolidated financial statements.

1994

$ 1,208

13,671
14,952
3,633
3,030
1,117

37,611

22,035
4,251
2,708
4,513
4,151
3,993

$79,262

$ 6,011
4,105
1,029

13,666
518
5,601

30,930

11,358
8,754
4,285
3,913

232
776

60,248
1,093

1,569

15,825
(305)
145
687
17,921

$79,262

1993

§ 671

12,294
11,370
3,222
2,079
732

30,368

21,015
3,995
3,060
3,815
3,575
3,565

$69,393

$ 4,853
3,802
1,301

11,063
448
4,587

26,054

11,802
9,083
4,363
2,231

270
263

54,066

648
1,305

1,547

14,324
(355)
(32)
(2,110)

13,374
$69,393
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- Consolidated Statements
of Cash Flows

AT&T Corp. and Subsidiaries, Years Ended December 31

Dollars in millions

Operating Activities

Net income (loss)

Adjustments to reconcile net income to net

cash provided by operating activities:

Cumulative effects of accounting changes
Depreciation and licensing cost amortization
Provision for uncollectibles
(Increase) in accounts receivable
(Increase) decrease in inventories
Increase (decrease) in accounts payable
Net (increase) decrease in other operating assets and liabilities
Other adjustments for noncash items — net

Net cash provided by operating activities

Investing Activities

Capital expenditures net of proceeds from sale or disposal of
property, plant and equipment of $451, $241 and $250

Increase in finance receivables, net of lease-related repayments
of $3,384, $3,512 and $3,316

Net (increase) decrease in investments

Acquisitions, net of cash acquired

Other investing activities — net

Net cash used in investing activities

Financing Activities

Proceeds from long-term debt issuance

Retirements of long-term debt

Issuance of common shares

Dividends paid

Increase in short-term borrowings — net

Other financing activities — net

Net cash provided by (used in) financing activities

Effect of exchange rate changes on cash

Net increase (decrease) in cash and temporary cash investments
Cash and temporary cash investments at beginning of year

Cash and temporary cash investments at end of year

The notes on pages 33 through 43 are an integral part of the consolidated financial statements.

1994

$4,710

4,039
1,929
(2,672)
(392)
1,125
(356)
573

8,956

(4,853)

(4,616)

(159)
144

271)

(9,755)

6,134

(5,637)
976

(1,870)
1,747

(36)
1,314
22

537
671

$1,208

1993

$(5,906)

9,608
4,082
1,665
(2,211)
(444)
(295)
(1,272)
2,197

7,424

(4,296)

(3,484)
(453)
(228)
(204)

(8,665)

4,386
(5,879)
1,053
(1,774)
2,586

25

397
3

(841)
1,512

$ 671

1992

$ 3,442

3,825
1,983
(1,577)

549

46
(1,595)

1,363

8,036

(4,328)
(3,878)

(308)
(125)

(8,606)

3,368
(3,732)

703
(1,748)

1,341
(162)

(230)
26

(774)
2,286

$1,512



1. Summary of Significant Accounting Policies
Consolidation

Ownership of affiliates Accounting method

More than 50% Fully consolidated
20% to 50% Equity method
Less than 20% Cost method

The fiscal year of essentially all AT&T operations ends
December 31.

Currency Translation

For operations outside of the U.S. that prepare financial
statements in currencies other than the U.S. dollar, we trans-
late income statement amounts at average exchange rates for
the year, and we translate assets and liabilities at year-end
exchange rates. We show these translation adjustments as a
separate component of shareowners” equity.

Revenue Recognition
Revenue from Basis of recognition

Minutes of traffic processed and
contracted fees

Telecommunications Services

Products and Systems Upon performance of contractual

obligations

Rentals and Other Services Proportionately over contract
period or as services are

performed

Over the life of the finance
receivables using the inter-
est method, or straight-line
over life of operating lease

Financial Services and
Leasing

Software Production Costs

Until technological feasibility is established, we expense
as incurred the costs of developing computer software that
we plan to sell, lease or otherwise market. After that time,
we capitalize the remaining software production costs and
amortize them to costs over the estimated period of sales
and revenues.

interest Expense

Interest expense is the interest on short-term and long-
term debt and accrued liabilities, excluding the interest
related to our financial services operations, which 1s
included in cost of financial services and leasing, and net
of interest capitalized in connection with construction.

Investment Tax Credits

For financial reporting purposes, we amortize investment
tax credits as a reduction to the provision for income
taxes over the useful lives of the property that produced
the credits.

Financial Statements

AT&T Corp. and Subsidiaries (AT&T)

Earnings per Share

We use the weighted average number of shares of common
stock and common stock equivalents outstanding during
each period to compute earnings per common share.
Common stock equivalents are stock options that we assume
to be exercised for the purposes of this computation.

Temporary Cash Investments

We consider temporary cash investments to be cash equiva-
lents for cash flow reporting purposes. They are highly liquid
and have original maturities generally of three months or less.

Inventories
We state inventories at the lower of cost or market. We deter-
mine cost principally on a first-in, first-out (FIFO) basis.

Property, Plant and Equipment

We state property, plant and equipment at cost and deter-
mine depreciation using either the group or unit method.
The unit method is used primarily for factory facilities,
laboratory equipment, large computer systems, and certain
international earth stations and submarine cables. The
group method is used for most other depreciable assets.
When we sell assets that were depreciated using the unit
method, we include the gains or losses in operating results.
When we sell or retire plant that was depreciated using the
group method, we deduct the original cost from the plant
account and from accumulated depreciation.

We use accelerated depreciation methods for factory
facilities and digital equipment used in the telecommuni-
cations network, except switching equipment placed in
service before 1989. All other plant and equipment is
depreciated on a straight-line basis.

In our wireless services unit, depreciation is computed
using the straight-line method over the estimated useful
lives of the assets, which are generally 10 to 12 years for
cellular, 2 to 12 years for messaging, 3 to 12 years for air-
to-ground and 3 to 5 years for other equipment. Leasehold
improvements are amortized using the straight-line
method over the terms of the leases.

Licensing Costs

Licensing costs represent costs incurred to develop or
acquire cellular and messaging licenses. Generally, amorti-
zation begins with the commencement of service to cus-
tomers and is computed using the straight-line method
over a period of 40 years.

Goodwill

Goodwill is the difference between the purchase price and
the fair value of net assets acquired in business combina-
tions treated as purchases. We amortize goodwill on a
straight-line basis over the periods benefited, principally in
the range of 10 to 40 years.
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Reclassifications
We reclassified certain amounts for previous years to con-
form with the 1994 presentation.

2. Changes in Accounting Principles

Postretirement Benefits

We adopted Statement of Financial Accounting Standards
(SFAS) No. 106, “Employers’ Accounting for Postretire-
ment Benefits Other Than Pensions,” effective January I,
1993. This standard requires us to accrue estimated future
retiree benefits during the years employees are working
and accumulating these benefits. Previously, we expensed
health care benefits as claims were incurred and life insur-
ance benefits as plans were funded.

We also reimburse the divested regional Bell companies
for a portion of their costs to provide health care benefits,
increases in pensions and other benefits to predivestiture
retirees under the terms of the Divestiture Plan of Reorgan-
ization. Through 1992 we expensed these reimbursements
as incurred.

We recorded a one-time pretax charge for the unfunded
portions of these liabilities of $11,317 million (§7,023
million or $4.54 per share after taxes). Apart from these
cumulative effects on prior years of the accounting change,
our change in accounting had no material effect on net
income and it does not affect cash flows.

Postemployment Benefits

We also adopted SFAS No. 112, “Employers’ Accounting
for Postemployment Benefits,” effective January 1, 1993.
Analogous to SFAS No. 106, this standard requires us to
accrue for estimated future postemployment benefits,
including separation payments, during the years employees
are working and accumulating these benefits, and for dis-
ability payments when the disabilities occur. Before this
change in accounting, we recognized costs for separations
when they were approved and disability benefits when
they were paid.

We recorded a one-time pretax charge for the unpro-
vided portion of these liabilities of $1,809 million ($1,128
million or $0.73 per share after taxes). The change in
accounting reduced operating income by $301 million and
net income by $171 million ($0.11 per share) in 1993. This
change does not affect cash flows.

Income Taxes
We also adopted SFAS No. 109, “Accounting for Income
Taxes,” effective January 1, 1993. Among other provisions,
this standard requires us to compute deferred tax amounts
using the enacted corporate income tax rates for the years
in which the taxes will be paid or refunds received. Before
1993 our deferred tax accounts reflected the rates in effect
when we made the deferrals.

The adoption of this standard reduced net income by
$1,457 million ($0.94 per share) as a result of deferred

liabilities that were created by McCaw Cellular Commu-
nications, Inc. acquisitions prior to the merger. Apart from
these cumulative effects on prior years of the accounting
change, the new accounting method had no material effect
on net income in 1993. Unless Congress changes tax rates,
we do not expect this change to affect net income materially
in future periods. This change does not affect cash flows.

3. Prospective Accounting Changes

Impaired Loans

In 1995 we must adopt SFAS No. 114, “Accounting by
Creditors for Impairment of a Loan.” This standard
requires us to compute present values for impaired loans
when determining our allowances for credit losses. We do
not expect this new standard to affect net income materi-
ally at or after adoption, and it will not affect cash flows.

4. Merger with McGaw Cellular
Gommunications, Inc. (McCaw)

On September 19, 1994, AT&T merged with McCaw. As

a result, 197.5 million shares of McCaw common stock
were converted into shares of AT&T common stock at an
exchange ratio of one share of AT&T common stock for
each McCaw share. In addition, AT&T assumed 11.3 mil-
lion McCaw stock options which were converted into
AT&T stock options at the same exchange ratio, resulting in
11.3 million additional AT&T stock options at an average
exercise price of $27.43. The merger was accounted for as
a pooling of interests, and the consolidated financial state-
ments were restated for all periods prior to the merger to
include the accounts and operations of McCaw. Inter-
company transactions prior to 1994 were not eliminated
due to immateriality. Merger-related expenses of $246 mil-
lion incurred in 1994 ($187 million net of taxes) were
reported as selling, general and administrative expenses.
Certain reclassifications were made to McCaw’s accounts
to conform to AT&T’s presentation. Premerger operating
results of the companies in the current presentation were:

Nine Months Year
Ended Ended
September 30, December 31,
Dollars in millions 1994 1993 1992
Sales and Revenues
AT&T $52,178  $67,156  $64,904
McCaw 2,062 2,195 1,743
Eliminations (256) -—
Total $53,984 $69,351  $66,647
Net Income (Loss)
AT&T $ 3,431 $(3,794) § 3.807
McCaw 34 (2,112)* (365)
Eliminations (93) — —
Total $ 3372 $(5906) $ 3442

*Includes a charge of $45 million previously reported as an extraordinary item for the
early redemption of debt.
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5. Supplementary Financial Information
Supplementary Income Statement Information

Dollars in millions 1994
Included in costs
Amortization of software

production costs $ 370
Amortization of licensing

costs 115
Cost of financial services

and leasing
Interest expense $ 725
Depreciation, provision

for losses, etc. 1,427
Cost of tinancial services

and leasing $2,152
Included in selling, general

and administrative expenses
Amortization of goodwill $ 97
Other income — net
Interest income $ 80
Royalties and dividends 30
Minority interests in

earnings of subsidiaries (64)
Miscellaneous — net 190
Other income - net $ 236
Deducted from interest expense
Capitalized interest $ 47

Supplementary Balance Sheet Information

Dollars in millions at December 3 1

inventories
Completed goods
Work in process and raw materials

Inventories

Property, plant and equipment
Land and improvements
Buildings and improvements
Machinery, electronic and

other equipment

Total property, plant and equipment
Less: Accumulated depreciation

Property, plant and equipment - net
Investments

Accounted for by the equity method
Stated at cost or fair value

Investments

1993

108

§ 506

1,205

$1,711

9
285
$ 476

1994

$ 2,022
1,611

$ 3,633

§ 761
9,240

35,981

45,982
23,947

$22,035

$ 2,314
394

$ 2,708

1992

$ 315

105

$ 485

825

$1,310

$ 167
48

40
(92)

$ 163

1993

$ 1,927
1,295

$ 3,222

$ 757
8,608

33,930

43,295
22,280

$21,015

$ 2,603
457

$ 3,060

Other assets

Unamortized software production costs $ 483 § 499
Unamortized goodwill 1,007 1,359
Deferred charges 746 270
Other 1,757 1,437
Other assets $ 3,993 § 3,565
Debt maturing within one year
Commercial paper $10,777  § 8,761
Long-term debt 2,535 2,019
Long-term lease obligations 30 52
Other 324 231
Debt maturing within one year $13,666 $11,063
Supplementary Cash Flow Information
Dollars in millions 1994 1993 1992
Interest payments net of

amounts capitatized $1,280 $1,640 $1,510
Income tax payments 2,047 1,733 727

The following table displays the non-cash items excluded
from the consolidated statements of cash flows:

Dollars in millions 1994 1993 1992
Machinery and equipment

acquired upder capital

lease obligations § 13 $§ 15 § 60
Exchange of stock
Net assets $ 2 § (43) —
[nvestments — 260 —
Licenses 134 96 -

$ 136 $ 313 —

Acquisition activities
Net receivables $ 24 $ (19)  $ (13D
[nventories (10) (1) (48)
Property, plant and equipment 3 (132) (82)
Licensing costs (79) 5 (75)
Accounts payable (8) 7 37
Short-term and long-term debt 47 3 93
Other operating assets and

liabilities — net 167 91) (102)
Net non-cash items consolidated 144 (228) (308)
Net cash received from (used for)

acquisitions S 144 $ (228) $ (308)

6. Business Restructuring and Other Charges

Our $498 million in provisions for business restructuring
in 1993 covered $227 million of costs at AT& T Global
Information Solutions (including, in millions, $137 for
special termination benefits, $43 for closing facilities, $18
for employee relocation, $19 for contractual obligations
and $10 for other related expenses). We also provided

$2 15 million for restructuring customer support functions
for telecommunications services (including, in millions,
§55 for employee relocation, $25 for outplacement costs,
$30 for legal matters, and $105 for closing facilities, lease
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terminations and asset abandonments associated with
centralizing support services). The remaining provisions
consist of $23 million related to closing plants for manu-
facturing telecommunications network systems, and $33
million for employee relocation, outplacement services
and legal liabilities related to restructuring operations
that service the U.S. federal government. These amounts
were recorded as $13 million in costs of products and sys-
tems, $90 million as costs of other services, $373 million
as selling, general and administrative expenses and $22
million as research and development expenses.

We believe that the balance of reserves for business
restructuring activities, $894 million at December 31,
1994, is adequate for the completion of those activities.

7. Other Income - Net

In June 1993 we sold our remaining 77% interest in
UNIX System Laboratories, Inc. to Novell, Inc. (Novell)
in exchange for approximately 3% of Novell’s common
stock. Our gain on the sale was $217 million.

We sold our remaining interest in Compagnie Industriali
Riunite S.p.A. in 1993 for a slight gain. We reduced the
carrying value of that investment by $68 million in 1992
because of a sustained decline in its market value.

8. Sale of Stock by Subsidiary

In August 1993 AT&T Capital Corporation (AT&T
Capital) sold 5,750,000 shares of common stock in an
initial public offering and approximately 850,000 shares
of common stock 1n a management offering. That was
about 14% of the shares outstanding, so our ownership is
now about 86%. The shares were sold at $21.50 per share,
yielding net proceeds of $115 million excluding $18 mil-
lion of recourse loans attributable to the management
offering. Because of these loans, we recorded a $9 million
loss on the sale. When the loans are collected by the year
2000, we expect to report a net $6 million gain from this
sale of stock.

9. Income Taxes

This table shows the principal reasons for the difference
between the effective tax rate and the United States federal
statutory income tax rate:

Dollars in millions

U.S. Federal statutory income
tax rate

Federal income tax at
statutory rate

Amortization of investment
tax credits

State and local income taxes,
net of federal income tax effect

Amortization of intangibles

Foreign rate differential

Taxes on repatriated and
accumulated foreign income,
net of tax credits

Research credits

Capital loss carryforward

Effect of tax rate change on
deferred tax assets

Other differences — net

Provision for income taxes

Effective income tax rate

1994

35%
$2,631
33)

296
20
36

(71)
(66)

Q)
$2,808
37.3%

1993

35%

$2,101
(92)

287
24
45

(20
(47)

(23)
26

$2,301

38.3%

1992

34%
$1,917
(221)

243
110
75

67
(18)
(13)

36
$2.196
39.0%

The U.S. and foreign components of income before

income taxes and the provision for income taxes are

presented in this table:

Dollars in millions

Income before income taxes
United States
Foreign

Provision for income taxes
Current

Federal

State and local

Foreign

Deferred
Federal

State and local
Foreign

Deferred investment tax credits -net*

Provision for income taxes

1994

$6,841
677

$7.518

$1,618
300
225

$2,143

$ 488
155
60

$ 703
(38)
$2,808

1993

$5,705
298

$6,003

$ 925
206
169

$1,300

$§ 910
212

(41)
$1,081

(80)
$2,301

#Net of amortization of $33 in 1994, $92 in 1993 and $221 in 1992.

1992

$5,308
330

$5,638

$ 533
142
215

$ 890

$1,384
225
(85)
$1,524
(218)
$2.196

Deferred tax liabilities are taxes we expect to pay in
future periods. Similarly, deferred tax assets are taxes we
expect to get refunded in future periods. Deferred taxes
arise because of differences in the book and tax bases of

certain assets and liabilities.



Deferred tax liabilities (assets) consist of the following:
Dollars in millions 1994 1993

Long-term deferred income tax liabilities:

Property, plant and equipment $5,964 $5,620

Other 1,713 964
Total long-term deferred tax liabilities $7,677 $6,584
Long-term deferred income tax assets:

Business restructuring $ 479 $ 476

Credit carryforwards 166 425

Employee pensions and other benefits—net 2,618 3,348

Reserves and allowances 141 142

Unamortized investment tax credits 92 119

Valuation allowance (178) (212)

Other 446 55
Total long-term deferred income

tax assets $3,764 $4,353
Net long-term deferred income

tax liabilities $3,913 $2,231]
Current deferred income tax liabilities:

Other $ 110 S 93
Total current deferred income

tax liabilities $ 110 $ 93

Current deferred income tax assets:

Business restructuring $ 99 $ 191
Credit carryforwards 99 —
Employee pensions and other benefits 1,166 850
Reserves and allowances 1,126 907
Other 650 224
Total current deferred income tax assets $3,140 $2,172
Net current deferred income tax assets $3,030 $2,079

This table shows the principal sources of deferred taxes
in 1992:

Dollars in millions 1992

Property, plant and equipment $ 992

Business restructuring charges 218

Employee pensions and other benefits 234

Reserves and allowances 108

Other timing differences — net (28)
Deferred income taxes $1,524

10. Leases

As Lessor

We provide financing on sales of our products and those
of other companies and lease our products to customers
under sales-type leases. This table displays our net invest-
ment in direct financing and sales-type leases:

Dollars in millions at December 31 1994 1993
Minimum lease payments receivable $ 5,414 $4,226
Estimated unguaranteed residual values 593 543
Unearned income (1,006) (797)
Allowance for credit losses 127) (110)
Net investment $ 4,874 $3,862

This table shows the scheduled maturities for our $5,4 14
million minimum lease payments receivable on these
leases at December 31, 1994:

1995 1996 1997 1998 1999 Later Years

$1,689 $1,402 $1,143 $659 $309 $212

We lease airplanes, energy-producing facilities and
transportation equipment under leveraged leases having
original terms ranging from 10 to 30 years, expiring in
various years from 1995 through 2025.

This table shows our net investment in leveraged leases:

Dollars in millions at December 31 1994 1993

Rentals receivable (net of principal

and Interest on nonrecourse notes) $ 967 $1,010
Estimated residual value of leased property 781 782
Unearned and deferred income 472) (537)
Allowance for credit losses 30) (22)
Investment in leveraged leases 1,246 1,233
Deferred taxes (1,066) (994)
Net investment $ 180 $ 239

We lease land, buildings and equipment to others
through operating leases, the majority of which are
cancelable. This table shows our net investment in operat-
ing leases:

Dollars in millions at December 31 1994 1993
Assets leased to others $2,129 $2,694
Less: Accumulated depreciation 817 1,230
Net investment $1,312 $1,464

This table shows the $977 million of future minimum
rentals receivable under noncancelable operating leases at
December 31, 1994:

1995 1996 1997 1998 1999 Later Years
$354 $201 $104 $46 $32 $240

As Lessee

We lease land, buildings and equipment through contracts
that expire in various years through 2025. Our rental
expense under operating leases, in millions, was $1,098 in
1994, $1,095 in 1993 and $1,168 in 1992. The table below
shows our future minimum lease payments due under non-
cancelable leases at December 31, 1994. Such payments
total $2,968 million for operating leases. The net present
value of such payments on capital Jeases was $105 million
after deducting estimated executory costs of $1 million
and imputed interest of $15 million.

1995 1996 1997 1998 1999 Later Years

Operating leases $579 $445 $370 $301 $250  $1,023
Capital leases 5230 21 10 S 3
Minimum lease

payments $631 $475 $391 $311 $255  §$1,026
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11. Shareowners’ Equity
Foreign
Additional Currency Retained
Common Paid-in Translation Earnings
Dollars in millions Shares  Capital Adjustments (Deficit)
At December 31, 1991 $1,491 $12,670 5158 $4,116
1992
Net income — — 3,442
Dividends declared — — (1,759)
Shares issued:
Lnder employee plans 14 307 — —
Under shareowner plans 10 402 = =
Other — 2 — -
For merger with
Teradata 11 103 — —
Teradata balance recorded — — — (178)
Shares repurchased — (2) —
Translation adjustments — — (93) —
Other changes — 3 - 23
At December 31, 1992 1,526 13,485 65 5,644
1993
Net income -— (5,906)
Dividends declared — — (1,780)
Shares issued:
Under employee plans 6 183 —= —-
Under shareowner plans 8 450 —
Other 7 208 -
Shares repurchased — (4) — —
Translation adjustments — - (97) —
Other changes — 2 — (68)
At December 31, 1993 1,547 14,324 (32) (2,110)
1994
Net income — — — 4,710
Dividends declared — — — (1,940)
Shares issued:
Under employee plans 11 538 — —
Under shareowner plans 8 424 — —
To acquire licenses 3 133 — -
Shares repurchased — 2) —
Preferred stock redemption — 408 -
Translation adjustments — — 177 -
Other changes — — — 27
At December 31, 1994 $1,569 S$15.825 $145 $ 687

In 1992 we recorded the retained earnings of Teradata
Corporation (Teradata) as of January 1, after making adjust-
ments associated with the merger. In September 1991 NCR
Corporation (NCR) issued 6.3 million shares of NCR com-
mon stock in connection with the merger with AT&T. The
shares were converted into approximately 17.9 million shares
of our common stock upon consummation of the merger.
In March 1990 we 1ssued 13.4 million new shares of com-
mon stock in connection with the establishment of an ESOP
feature for the nonmanagement savings plan. The shares
are being allocated to plan participants over ten years com-
mencing in July 1990 as contributions are made Lo the plan.

We have 100 million authorized shares of preferred
stock at $1 par value. No preferred stock is currently
issued or outstanding.

12, Long-term Debt Obligations
This table shows the outstanding long-term debt obliga-
tions in millions at December 31:

[nterest Rates Maturities 1994 1993
Debentures
%% to 4% 1996-1999 § 750 § 750
5'%% to 6% 2000-2001 500 500
8% to 9% 2008-2031 1,700 1,676
Notes
4% to 7% 1995-2009 6,291 3,605
7% to 8% 1995-2004 348 445
9% to 13% 1995-2020 373 616
Variable rate 1995-2054 3,187 6,072
13,149 13,664
Long-term lease obligations 105 163
Other 739 89
Less: Unamortized discount net 69 43
13,924 13,873
Less: Amounts maturing within one year 2,566 2,071
Total long-term obligations $11,358 S$11,802

This table shows the maturities, at December 31, 1994,
of the $13,149 million in debentures and notes:

1995 1996 1997 1998 1999 Later Years
$2,535 $2,115 $1,197 $1,288 §$1.,396 $4,618

A consortium of lenders provides revolving credit
facilities of $7 billion to AT&T and $2 billion to AT&T
Capital. These facilities are intended for general cor-
porate purposes, which include support for AT&T’s and
AT&T Capital’s commercial paper. They were unused
at December 31, 1994,

13. Employee Benefit Plans

Pension Plans

We sponsor noncontributory defined benefit plans cover-
ing the majority of our employees. Benefits for manage-
ment employees are principally based on career-average
pay. Benefits for occupational employees are not directly
pay-related.

Pension contributions are principally determined using
the aggregate cost method and are primarily made to trust
funds held for the sole benefit of plan participants. We
compute pension cost using the projected unit credit
method and assumed a long-term rate of return on plan
assets of 9.0% in 1994, 1993 and 1992.



Pension cost includes the following components:

Dollars in millions 1994 1993 1992
Service cost — benefits earned

during the period $§ 669 § 536 § 452
Interest cost on projected

benefit obligation 2,400 2,294 2,225
Amortization of unrecognized

prior service costs 230 251 346
Credit for expected return on

plan assets* (3,260) (3,110) (2,973)
Amortization of transition assct (501) (500) (502)
Charges for special pension options — 74 11
Net pension cost (credit) $ (462) § (455) § (441

“The actual return on plan assets was $601 in 1994, $5,068 in 1993 and $2,153 in 1992.

This table shows the funded status of the defined benefit
plans:

Dollars in millions at December 3 | 1994 1993
Actuarial present value of accumulated

benefit obligation, including

vested benefits of $26,315 and

$28,027, respectively $28,778  $30,804
Plan assets at fair value $40,150 $41,291
Less: Actuarial present value of

projected benefit obligation 30,090 32,495
Excess of assets over projected

benefit obligation 10,060 8,796
Unrecognized prior service costs 2,319 2,052
Unrecognized transition asset (3,460) (3,960)
Unrecognized net gain (4,982) (3,504)
Net minimum liability of

nonqualified plans 93) (122)
Prepaid pension costs $ 3,844 § 3262

We used these rates and assumptions to calculate the
projected benefit obligation:

At December 31 1994 1993
Weighted-average discount rate 8.7% 7.5%
Rate of increase in future compensation levels 5.0% 5.0%

The prepaid pension costs shown above are net of pen-
sion liabilities for plans where accumulated plan benefits
cxceed assets. Such liabilities are included in other liabili-
ties in the consolidated balance sheets.

We are amortizing over approximately 15.9 years the
unrecognized transition assct related to our 1986 adoption
of SFAS No. 87, “Employers’ Accounting for Pensions.”
We amortize prior service costs primarily on a straight-line
basis over the average remaining service period of active
employees. Our plan assets consist primarily of listed
stocks (including $216 million and $378 million of AT&T
common stock at December 31, 1994 and 1993, respec-
tively), corporate and governmental debt, real estate
investments, and cash and cash equivalents.

Savings Plans

We sponsor savings plans for the majority of our employees.
The plans allow employees to contribute a portion of

their pretax and/or after-tax income in accordance with
specified guidelines. We match a percentage of the
employee contributions up to certain limits. Our contribu-
tions in millions amounted to $357 in 1994, $351 in 1993
and $334 in 1992,

14. Postretirement Benefits

Our benefit plans for retirees include health care benefits,
life insurance coverage and telephone concessions. This
table shows the components of the net postretirement
benefit cost:

Dollars in millions 1994 1993
Service cost — benefits earned during the period ~ $108 $ 95
Interest cost on accumulated postretirement

benefit obligation 852 868
Expected return on plan assets™ (242) (180)
Amortization of unrecognized prior service costs 14 29
Charge for special options — 29
Net postretirement benefit cost $732 $841

#The actual return on plan assets was $(30) in 1994, and $243 in 1993.

We did not restate our 1992 financial statements to
reflect the change in accounting for retiree benefits. This
table shows our actual postretirement benefit costs on a
pay-as-you-go basis in 1992:

Dollars in millions 1992
Cost of health care benefits for retirees $532
Cost of Tife insurance benefits for retirees 3
Cost of telephone concessions and other benefits 39
Payments to regional Bell companies for

predivestiture retirees 145
Postretirement benefit cost $719

We had approximately 144,900 retirees in 1994,
142,200 in 1993 and 141,200 in 1992,

Our plan assets consist primarily of listed stocks, corpo-
rate and governmental debt, cash and cash equivalents and
life insurance contracts. This table shows the funded status
of our postretirement benefit plans reconciled with the
amounts recognized 1n the consolidated balance sheet:

Dollars in millions at December 31 1994 1993
Accumulated postretirement benefit obligation:

Retirees $ 7.861 § 8912

Fully eligible active plan participants 822 88S

Other active plan participants 1,745 2,084
Accumulated postretirement benefit obligation 10,428 11,881
Plan assets at fair value 3,291 2918
Unfunded postretirement obligation 7,137 8,963
Less:

Unrecognized prior service cost (46) 210

Unrecognized net (gain) loss (633) 558
Accrued postretirement benefit obligation $ 7,816 $ 8,195
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We made these assumptions in valuing our postretire-
ment benefit obligation at December 31:

1994 1993

Weighted-average discount rate 8.8% 7.5%

Expected long-term rate of return on plan assets  9.0% 9.0%
Assumed rate of increase in the per

capita cost of covered health care benefits 8.6% 9.4%

We assumed that the growth in the per capita cost of
covered health care benefits (the health care cost trend
rate) would gradually decline after 1994 to 5.7% by the
year 2021 and then remain level. This assumption greatly
affects the amounts reported. To illustrate, increasing the
assumed trend rate by 1% in each year would raise our
accumulated postretirement benefit obligation at
December 31, 1994 by $577 million and our 1994 post-
retirement benefit costs by $58 million.

15. Stock Options

In our Long-Term Incentive Program, we grant stock
options, stock appreciation rights (SARs), either in tandem
with stock options or free-standing, and other awards. On
January 1 of each year, 0.6% of the outstanding shares of
our common stock become available for grant. The exer-
cise price of any stock option is equal to or greater than the
stock price when the option is granted. When granted in
tandem, exercise of an option or SAR cancels the other to
the extent of such exercise. Before our mergers with
McCaw, NCR and Teradata, stock options were granted
under the separate stock option plans of those companies.
No new options can be granted under those plans. Option
transactions are shown below:

1994 1993 1992
38,011,478 36,777,098 37,267,956

Number of Shares

Balance at January |
Options assumed in merger
with Teradata — — 1,848,642
Options granted 5,803,142 7,261,355 7,580,568
Options and SARs exercised (2,498,132) (5,766,132) (9,504,536)

Average price $25.04 $23.93 $13.66

Options forfeited (1,031,687) (260,843) (415,532)
At December 31:

Options outstanding 40,284,801 38,011,478 36,777,098

Average price $36.61 $33.52 $28.53

Options exercisable 28,010,381 24,063,837 23,759,421

Shares available for grant 22,014,728 25,264,307 22,614,535

During 1994, 41,300 SARs were exercised and no SARs
were granted. At December 31, 1994, 881,385 SARs
remained unexercised and all of these were exercisable.

I6. Segment Information

Industry Segments

Our operations in the global information movement and
management industry involve providing wireline and wire-
less telecommunications services, business information

processing systems, and other systems, products and ser-
vices that combine communications and computers. Our
operations in the financial services and leasing industry
involve direct financing and finance leasing programs for
our products and the products of other companies, leasing
products to customers under operating leases and being in
the general-purpose credit card business. Miscellaneous
other activities, including the distribution of computer
equipment through retail outlets, in the aggregate, repre-
sent less than 10% of revenues, operating income and
identifiable assets and are included in the information
movement and management segment. Revenues between
industry segments are not material.

Dollars in millions 1994 1993 1992
Revenues
Information movement and

management $71,977 $66,847 $64,753
Financial services and leasing 3,117 2,504 1,894

$75,094  $69,351  $66,647

Operating income
Information movement and

management $ 8,188 % 6839 § 7,200
Financial services and leasing 394 339 193
Corporate and nonoperating (1,064) (1,175) (1,755)
Income before income taxes $ 7,518 §$ 6,003 $ 5,638
Assets
Information movement and

management $56,551  $51,971  $50,661
Financial services and leasing 21,462 17,033 14,003
Corporate assets 1,714 1,104 1,849
Eliminations (465) (715) (409)

$79,262  $69,393  $66,104

Depreciation and amortization
Information movement and

management $ 4193 § 4271 § 4,046
Financial services and leasing 440 431 352
Capital expenditures
Information movement and

management $ 4237 § 3,831 § 3,710
Financial services and leasing 609 457 633
Total liabilities
Financial services and leasing $19,463 $15329 $12,250

Geographic Segments

Transfers between geographic areas are on terms and
conditions comparable with sales to external customers.
The methods followed in developing the geographic area
data require the use of estimation techniques and do not
take into account the extent to which product development,
manufacturing and marketing depend upon each other.
Thus the information may not be indicative of results if
the geographic areas were independent organizations.



Dollars in millions 1994 1993 1992

Revenues - external customers

United States $67,769  $63,775  $60,977
Other geographic areas 7,325 5,576 5,670
$75,094  $69,351  $66,647
Transfers between
geographic areas
(eliminated in consolidation)
United States $ 1,679 $ 1,374 $ 1,077
Other geographic areas 1,291 1,125 911
$2970 $ 2499 § 1,988
Operating income (loss)
United States $ 8732 §$ 7425 §$ 7441

Other geographic areas (150) (247) (48)

Corporate and nonoperating (1,064) (1,175) (1,755)
Income before income taxes $ 7518 S 6,003 § 5,638
Assets
United States $69,718 $63,194  $60,409
Other geographic areas 9,361 6,901 5,373
Corporate assets 1,714 1,104 1,849
Eliminations (1,531)  (1,806)  (1,527)
$79,262  $69,393  $66,104

Data on other geographic areas pertain to operations
that are located outside of the U.S. Our revenues from all
international activities, including those in the table, inter-
national telecommunications services and exports, pro-
vided 25.2% of consolidated revenues in 1994.

Business restructuring and other charges were taken
primarily in the information movement and management
segment and the U.S. geographic area. Corporate assets are
principally cash and temporary cash investments.

17. Financial Instruments

In the normal course of business we use various financial
instruments, including derivative financial instruments, for
purposes other than trading. These instruments include
commitments to extend credit, letters of credit, guarantees
of debt, interest rate swap and cap agreements, and foreign
currency exchange contracts. By their nature all such
instruments involve risk, including the credit risk of non-
performance by counterparties, and our maximum poten-
tial loss may exceed the amount recognized in our balance
sheet. As is customary for these types of instruments,

we usually do not require collateral or other security from
other parties to these instruments. However, because we
control our exposure to credit risk through credit approvals,
credit limits and monitoring procedures, we believe that
our reserves for losses are adequate.

Commitments to Extend Credit

We participate in the general-purpose credit card business
through AT&T Universal Card Services Corp., a wholly
owned subsidiary. We purchase essentially all cardholder

receivables under an agreement with the Universal Bank, a
subsidiary of Synovus Financial Corporation, which issues
the cards. At December 31, the unused portion of available
credit was approximately $75,445 million in 1994 and
$64,864 million in 1993. This represents the receivables
we would need to purchase if all Universal Card accounts
were used up to their full credit limits. The potential risk of
loss associated with, and the estimated fair values of, the
unused credit lines are not considered to be significant.

Letters of Credit

Letters of credit are purchased guarantees that ensure our
performance or payment to third parties in accordance
with specified terms and conditions.

Guarantees of Debt

From time to time, we guarantee the financing for product
purchases by customers outside the U.S., and the debt of
certain unconsolidated joint ventures.

Interest Rate Swap and Cap Agreements
We enter into interest rate contracts to manage our expo-
sure to changes in interest rates and lower our overall costs
of financing. We enter into swap agreements to manage
the fixed/floating mix of our debt portfolio to reduce
aggregate risk to interest rate movements. These agree-
ments involve the exchange of floating rate for fixed rate
payments without the exchange of the underlying principal
amount. Fixed interest rate payments are at rates ranging
from 3.8% to 8.2%. Floating rate payments are based on
rates tied to prime, LIBOR or U.S. Treasury bills. Interest
rate differentials paid or received under these swap con-
tracts are recognized over the life of the contracts as
adjustments to the effective yield of the underlying debt.
We pay premiums for cap agreements to protect us from
rising interest rates on our floating rate debt. There is no
market risk of loss beyond the premiums paid, which are
amortized over the life of the agreement. The weighted
average remaining term of the agreements is 5 years for
swap contracts and 2 years for caps.

Foreign Exchange

We enter into foreign currency exchange contracts, includ-
ing forward, option and swap contracts, to manage our
exposure to changes in currency exchange rates, princi-
pally Canadian dollars, Deutsche marks, pounds sterling
and Japanese yen. The use of derivative financial instru-
ments allows us to reduce our exposure to the risk that the
eventual dollar net cash inflows resulting from the sale

of products to foreign customers and purchases from for-
eign suppliers will be adversely affected by changes in
exchange rates. Our foreign exchange contracts almost
entirely hedge firmly committed purchases and sales.
These transactions are generally expected to occur in less
than one year. Deferred gains and losses are recognized
when the future sales or purchases are recognized or
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immediately if the commitment is canceled. At December 31,
1994, deferred unrealized gains, based on dealer quoted
prices, were $51 million and deferred unrealized losses
were $55 million.

Falr Values of Financial Instruments including Derivative
Financial Instruments

The tables below show the valuation methods and the
carrying or notional amounts and estimated fair values
of material financial instruments held or issued for
purposes other than trading:

Financial instrument Valuation method

Universal Card finance
receivables

Carrying amounts. These accrue
interest at a prime-based rate.

Future cash flows discounted
at market rates.

All other finance receivables

Market quotes or based on rates
available to us for debt with
similar terms and maturities.

Debt excluding capital leases

Letters of credit Fees paid to obtain the obligations.

Guarantees of debt Costs to terminate agreements.

Net gains or losses to terminate
agreements.

Interest rate swap agreements

Interest rate cap agreements Costs to obtain agreements.

Foreign exchange contracts Market quotes.

Dollars in millions 1994 1993

Carrying Fair
Amount Value

Carrying Fair
Amount Value

On balance sheet

Assets:

Finance receivables
other than leases

Liabilities:

Debt excluding

$13,553 $13,528  §$10,320 §$10,337

capital leases 24,920 24,449 22,702 23,032
Contract/ Contract/
Notional Fair  Notional Fair

Amount Value  Amount Value

Off balance sheet
Interest rate swap

agreements $4,423 $115 $3,835 537
Interest rate cap

agreements 1,333 2 1,640 4
Foreign exchange:

Forward contracts 1,573 (17) 783 (3)

Swap contracts 340 10 361 S

Purchased option

contracts — — 41 1

Letters of credit 834 2 680 —

Guarantees of debt 423 — 455 —

18. Contingencies

In the normal course of business we are subject to pro-
ceedings, lawsuits and other claims, including proceedings
under government laws and regulations related to environ-
mental and other matters. Such matters are subject to many
uncertainties, and outcomes are not predictable with assur-
ance. Consequently, we are unable to ascertain the ultimate
aggregate amount of monetary liability or financial impact
with respect to these matters at December 31, 1994. While
these matters could affect the operating results of any one
quarter when resolved in future periods, we believe that
after final disposition, any monetary liability or financial
impact to us beyond that provided for at year-end would not
be material to our annual consolidated financial statements.

19. ATST Credit Holdings, Inc.
In connection with a March 31, 1993, legal restructuring
of AT&T Capital Holdings, Inc. (formerly AT&T Capital
Corporation), we issued a direct, full and unconditional
guarantee of all the outstanding public debt of AT&T
Credit Holdings, Inc. (formerly AT&T Credit Corporation).
AT&T Credit Holdings, Inc. holds the majority of
AT&T’s investment in AT&T Capital and the lease finance
assets of the former AT&T Credit Corporation. The table
below shows summarized consolidated financial informa-
tion for AT&T Credit Holdings, Inc., which consolidates
the accounts of AT&T Capital. The summarized financial
information includes transactions with AT&T that are
eliminated in consolidation.

Dollars in millions 1994 1993 1992
Total revenue $1,437 $1,432 $1,351
Interest expense 302 284 293
Selling, general and administrative

expense 387 329 309
Income before cumulative effect

of change in accounting 92 70 100
Cumulative effect on prior years

of change in accounting for

income taxes (SFAS No. 109) — 22 —
Net income 92 48 100
Finance receivables $7,726 $6,220
Net investment in operating

lease assets 903 978
Total assets 9,468 7,886
Total debt 5,682 4,639
Total liabilities 8,299 6,867
Minority interest 270 251
Total shareowners’ equity 899 768

In some cases, AT&T Capital securitizes finance
receivables, subject to limited recourse provisions. In
the unlikely event that all such receivables had become
uncollectible and subject to recourse, our exposure was
$353 million at December 31, 1994 and $347 million at
December 31, 1993. We record liabilities for the amounts
we expect to actually reimburse.



20. Preferred Stock Redemption

On June 24, 1994, LCH Communications (LCH), a sub-
sidiary of LIN Broadcasting Corporation (LIN), redeemed
all $1.3 billion of its outstanding redeemable preferred
stock held by Comcast Cellular Communications, Inc.

in exchange for all of the capital stock of one of LCH’s
subsidiaries.

As aresult of the redemption, we eliminated the net
assets and recorded a gain on the sale of assets of $12 mil-
lion and a tax benefit of $74 million. The $784 million dif-
ference between the book value of the preferred stock and
the fair value of the assets exchanged was recorded as
$408 million of additional paid-in capital and $376 million
of minority interests.

21. Private Market Value Guarantee

Under the Private Market Value Guarantee (PMVG)
between McCaw and its 52%-owned subsidiary, LIN, a
process began on January 1, 1995, to determine the private
market price per share of LIN. The private market value is
defined as the price per share, including control premium,
that an unrelated third party would pay if it were to acquire
all the outstanding shares of LIN, including the shares held
by McCaw, in an arm’s-length transaction and assuming
that LIN was being sold in a manner to attract all possible
participants and to maximize shareholder value. Using that
definition, the private market value is being determined by
Morgan Stanley & Co. Incorporated, designated as
McCaw’s appraiser, and by Lehman Brothers Inc. and
Bear, Stearns & Co., designated jointly as the LIN inde-
pendent directors’ appraiser, and if necessary by a third
party appraiser. After the price is determined, McCaw will
have 45 days to decide whether to proceed with the acqui-
sition of all the public shares of LIN at that price, subject
to the approval of the LIN public shareholders, or to put
LIN in its entirety up for sale under the direction of the
LIN independent directors. Such a sale would also be sub-
ject to approval by the LIN public shareholders.

22. Quarterly Information (unaudited)

Dollars in millions

(except per share amounts) First  Second Third Fourth
1994
Total revenues $17,097 §$18,238  $18,649 $21,110
Gross margin 6,967 7,406 7,765 8,639
Net income 1,074 1,248 1,050 1,338
Per common share:
Net income .69 .80 .67 .85
Dividends declared .33 33 33 .33
Stock price*:
High 57 1/8 57 1/8 557/8 551/4
Low 505/8 49 1/2 52172 47 1/4
Quarter-end close 511/4 533/8 54 50 1/4
1993
Total revenues $16,199  $16,857 $17,225 $19,070
Gross margin 6,491 6,785 6,941 7,499
Income before
cumulative effects
of accounting
changes 922 982 1,022 776
Net income (loss) (8,680) 982 1,022 776
Per common share:
Income before
cumulative effects
of accounting
changes .60 .64 .66 .50
Net income (loss) (5.65) .64 .66 .50
Dividends declared 33 33 33 33
Stock price*:
High 59 1/8 63 7/8 65 613/8
Low 50 1/8 53 3/4 57 3/8 52
Quarter-end closc 56 3/4 63 58 7/8 52172

*Stock prices obtained from the Composite Tape.

The number of weighted average shares outstanding
increases as we issue new common shares for employee
plans, shareowner plans and other purposes. For this reason,
the sum of quarterly earnings per common share may not be
the same as earnings per common share for the year, and the
per share effects of unusual items in a quarter may differ
from the per share effects of those same items for the year.

In the third quarter of 1994, we recorded $227 million of
costs ($169 million net of taxes) related to the McCaw
merger primarily consisting of legal and investment bank-
ing fees and bonus pool funding.

In the second quarter of 1993, we recorded $278 million
in provisions for business restructuring activities. The
effect of these provisions was offset by the $217 million
gain from selling UNIX System Laboratories, Inc. and
other miscellaneous credits. In the fourth quarter of 1993,
we recorded a $190 million provision for business restruc-
turing at AT& T Global Information Solutions Company,
which reduced net income by $119 million ($0.08 per
share).
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Robert E. Allen, 59

Chairman of the Board and
Chief Executive Officer of
AT&T since 1988. Director since
1984. 68

M. Kathryn Eickhoff, 55
President of Eickhoff Economics
Inc., a business consulting firm.
Elected to Board in 1987. 15

Walter Y. Elisha, 62
Chairman and Chief Executive
Officer of Springs Industries,
Inc., a textile manufacturing
firm. Director since [987. 24,7

Philip M. Hawley, 69

Retired Chairman and Chief
Executive Officer of Broadway
Stores, Inc. (formerly Carter
Hawley Hale Stores, Inc.),
department stores. Director since
1982. 234

Carla A. Hills, 60

Chairman and Chief Executive
Officer of Hills & Company
consulting {irm and former U.S.
Trade Representative. Elected to
Board in 1993. 1.2.5

Belton K. Johnson, 65

Former owner of Chaparrosa
Ranch. Chairman of Belton K.
Johnson Interests. Director since
1974. 356.8

Drew Lewis, 63

Chairman and Chief Executive
Officer of Union Pacific
Corporation, a ratl transportation,
natural resources and trucking
company. Elected to Board in
1989. 125

Donald E McHenry, 58
President of IRC Group, interna-
tional relations consultants;
educator and former U.S.
Ambassador to the United
Nations. Director since 1986. 37

Victor A. Pelson, 57

Chairman of AT&T Global
Operations Team and Executive
Vice President of AT&T. Elected
to Board in 1993. 5

Donalid S. Perkins, 67
Chairman of Kmart Corp., mass
merchandise retailer. Director
since 1979.23678

Henry B. Schacht, 60
Chairman and former Chief
Executive Officer of Cummins
Engine Company, Inc., manufac-
turer of diese] engines. Elected
to Board in 1981. 1.5

Michael L. Sovern, 63
President Emeritus and
Chancellor Kent Professor of
Law at Columbia University.
Director since 1984. 1.4

Franklin A. Thomas, 60

President of The Ford Foundation.

Elected to Board in 1988. 1.2.5

Joseph D. Williams, 68

Retired Chairman and Chief
Executive Officer of Warner-
Lambert Company, a pharmaceu-
tical, health care and consumer
products company. Director
since 1984, 46,7

Thomas H. Wyman, 65
Chairman of S. G. Warburg &
Co. Inc., investment bankers.
Director since 1981. 24,7

. Audit Committee

. Committee on Directors

. Committee on Employce Benefits
Compensation Committce

. Corporate Public Policy Committee
Executive Committee

. Finance Committee

. Proxy Committee
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Robert E. Allen, 59

Chairman of the Board and Chief
Executive Officer since 1988.
During 37-year AT&T career, has
been chairman of Chesapeake
and Potomac Telephone
Companies, AT&T chief financial
officer, chairman and CEO of
AT&T Information Systems, and
president and chief operating
officer of AT&T.

Richard S. Bodman, 56

Senior Vice President of
Corporate Strategy and
Development since 1990. Pre-
viously president of Washington
National Investment Corporation
and CEO of Comsat General
Corporation. Also held positions
at E.I. du Pont de Nemours &
Company, in the federal govern-
ment and at Touche Ross &
Company.

Harold W. Burlingame, 54
Senior Vice President of Human
Resources since 1987. During 33-
year AT&T career, has been vice
president of public relations for
AT&T Information Systems and
senior vice president of public
relations for the corporation.

Marilyn Laurie, 55

Senior Vice President of Public
Relations and Employee
Information since 1987. Chairman
of the AT&T Foundation. Headed
public relations at AT&T Bell
Laboratories and AT&T
Communications. A nationally
recognized environmentalist, she
joined AT&T in 1971.

Alex J. MandI# 51

Executive Vice President and
Chief Executive Officer of
Communications Services since
1993. Joined AT&T in 1991 as
chief financial officer. Formerly
chairman and CEO of Sea-Land
Serviee, Inc. Held senior
positions at CSX Corporation
and Boise Cascade Corporation.

William B. Marx, Jr.* 55
Executive Vice President and
Chief Executive Officer,
Multimedia Products, since 1994.
Also responsible for worldwide
purchasing operations, global
manufacturing planning and
AT&T Microelectronics. Held
executive positions in several
AT&T units since joining the
company in 1961, most recently
as Chief Executive Officer of
AT&T Network Systems from
1989 to 1994.

John S. Mayot, 64

President of AT&T Bell
Laboratories since 1991. Joined
AT&T in 1955. Headed product
development at AT&T Network
Systems and was senior vice
president for network systems
and network services at Bell
Labs. Recipient of the National
Medal of Technology for role in
providing the technological
foundation for Information Age
communications.

Richard A. McGinn*, 48
Executive Vice President and
Chief Executive Officer of
Network Systems since 1994.
During 25-year AT&T career,
has been a regional director for
AT&T International, president of
AT&T Computer Systems, and
president and chief operating
officer of Network Systems.

Richard W. Miller#*, 54
Executive Vice President and
Chief Financial Officer since
1993. Formerly chairman and
CEO of Wang Laboratories, Inc.,
senior vice president and general
manager for consumer electronics
at General Electric Company and
chief financial officer for RCA.

William T. O’Shea#, 47
Interim Executive Vice President
and Chief Executive Officer of
AT&T Global Information
Systems following the departure
of Jerre L. Stead. Has spent more
than 20 years in development.
marketing and sales of information
systems since joining AT&T Bell
Laboratories in 1972. Currently
senior vice president for world-
wide marketing of AT&T Global
Information Solutions.



Victor A. Pelson®, 57

Executive Vice President and
Chairman of the Global Operations
Team since 1993. Responsible for
the effectiveness of AT&T's opera-
tions worldwide. Joined AT&T in
1959 as an engineer. Named head
of Communications Services
Group in 1989. Has held executive
positions in virtually every part of
the company.

John D. Zeglis, 47

Senior Vice President— General
Counsel and Government Affairs
since 1986 and 1989, respectively.
Joined AT&T in 1984. Formerly
a partner at the Jaw firm of
Sidley & Austin.

*Also a member of the Global
Operations Team.

TDaniel C. Stanzione, president of
AT&T Network Systems’ Global
Public Networks unit, will succeed
Dr. Mayo upon his retirement
February 28, 1995.

The Management Executive
Committee leads the development
and implementation of AT&T's mis-
sion, values and strategic intent,
while the Global Operations Team is
responsible for the effectiveness of
AT&T's operations worldwide.

Our thanks and best wishes to
three Management Executive
Committee members who left
the company. Sam Willcoxon
retired as Group Executive of
AT&T and President of the
Telephone Pioneers of America.
Jerre Stead, Chief Executive
Officer of AT&T Global
Information Systems, left to
become Chief Executive Officer
of Legent Corp., and Robert
Kavner, Chief Executive Officer
of AT&T Multimedia Producis
and Services, joined Creative
Artists Agency.

Maureen B. Tart, 39
Vice President and Controller

S. Lawrence Prendergast, 53
Vice President and Treasurer

Marilyn J. Wasser, 39
Vice President-Law and
Secretary

GENERAL QUESTIONS
General questions or comments
about AT&T may be addressed to
the office of Vice President—Law
and Secretary at:

AT&T Corporate Headquarters
32 Avenue of the Americas
Room 2420E

New York, NY 10013-2412

FORM 10-K

Form 10-K (AT&T’s annual
report to the Securities and
Exchange Commission) is avail-
able without charge from AT&T'’s
shareowner services agent, First
Chicago Trust Co., at the address
shown at right.

OTHER REPORTS

AT&T Capital Corporation’s
annual report and Form 10-K are
available without charge by call-
ing 1 800 235-4288 or 201 397-
3000, or writing:

AT&T Capital Corporation
Corporate Communications
44 Whippany Road
Morristown, NJ 07962-1983

AT&T Foundation Report
Department BR

P.O. Box 45284
Jacksonville, FL 32232-5284

AT&T and the Environment
Department AR

131 Morristown Road

Room B1336

Basking Ridge, NJ 07920-1650

SHAREOWNER SERVICES

First Chicago Trust Co., our shareowner services and transfer agent,
will be happy to answer questions about your account and help you
with transactions. You may call them toll-free at: 1 800 348-8288.

Persons using a telecommunications device for the deaf (TDD) or a
teletypewriter (TTY) may call: 1 800 822-2794.

From outside the United States, call us collect at: 201 324-0293.

Qur mailing address is:

AT&T

c/o First Chicago Trust Co. of NY
P.O. Box 2575

Jersey City, NJ 07303-2575

The First Chicago Trust address to which banks and brokers may
deliver certificates for transfer is 14 Wall Street in New York City.

DIVIDEND REINVESTMENT

The Dividend Reinvestment and Stock Purchase Plan provides owners
of common stock a convenient way to purchase additional shares. If
interested, please call or write First Chicago Trust for a prospectus and
enrollment form.

INVESTOR RELATIONS

Security analysts and other members of the professional financial
community are invited to contact AT&T Corporate Investor Relations
with questions. Call | 800 972-0784.

STOCK DATA

AT&T is listed on the New York Stock Exchange (ticker symbol
“T7). AT&T also is listed on the Boston, Midwest. Pacific and
Philadelphia stock exchanges in the U.S., and on stock exchanges in
Brussels, London, Paris, Geneva and Tokyo.

Shareowners of record (as of December 30, 1994): 2,302,327

1995 ANNUAL MEETING

The 110th Annual Shareowners Meeting will be held 9:30 a.m.,
Wednesday, April 19, 1995, at the Washington State Convention and
Trade Center in Seattle.

INFORMATION VIA INTERNET

Internet World Wide Web users can access information on AT&T and
its products and services through the following Universal Resource
Locator address: http://www.att.com/.

Shareowners with an e-mail address can send account inquiries elec-
tronically to our transfer agent, First Chicago Trust Co. The Internet
address is fclc@attmail.com. AT&T Mail Service subscribers should
address inquiries to !fctc.

This annual report is printed on recycled
paper containing 10% post-consumer and
50% pre-consumer fiber. Please recycle.
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ATseTl

32 Avenue of the Americas
New York, NY 10013-2412
212 387-5400
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We commiit to these values to guide
our decisions and behavior

Bespect for Individuals: We treat each other with respect and dignity,
valuing individual and cultural differences. We communicate frequently and
with candor, listening to each other regardless of level or position. Recognizing
that exceptional quality begins with people, we give individuals the authority to
use their capabilities to the fullest to satisfy their customers. Our environment
supports personal growth and continuous learning for all AT&T people.
Dedication to Helping Gustomers: we truly care for each
customer. We build enduring relationships by understanding and anticipating
our customers’ needs and by serving them better each time than the time
before. AT&T customers can count on us to consistently deliver superior
products and services that help them achieve their personal or business goals.
“ighesl Standards of lnleglity: We are honest and ethical in all
our business dealings, starting with how we treat each other. We keep our
promises and admit our mistakes. Our personal conduct ensures that AT&T3
name is always worthy of trust. Innovation: we believe innovation is the
engine that will keep us vital and growing. Our culture embraces creativity, seeks
different perspectives and risks pursuing new opportunities. We create and
rapidly convert technology into products and services, constantly searching for
new ways to make technology more useful to customers. Teamwork: we
encourage and reward both individual and team achievements. We freely join
with colleagues across organizational boundaries to advance the interests of
customers and shareowners. Our team spirit extends to being responsible and
caring partners in the communities where we live and work. By living these
values, AT&T aspires to set a standard of excellence worldwide that
will reward our shareowners, our customers, and all AT&T people.l

© 1995 AT&T. All rights reserved.





