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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 #I  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 908-23 1-6196. 
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, 

I’ 
Ti , .~  1. 

, Recycled Paper 



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. 

f l  

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 1 1 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. 

r‘ 
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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. 

past ten years, enhanced methods and procedures frequently, and expanded our outreach programs but 
the bid price is the only charge to the FPSC. 

For example, we have upgraded our equipment to provide state-of-the-art features many times over the d 

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. 
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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. Our 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. 

F 
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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. 
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FILING CHECK LIST 

Page No. Of Passff ail 

Proposal Maximum Points 

Initials of 
Check List Bidder's Contact Brief Title Bidder's OR 
Item No. Person 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

IO. 

11. 

12. 

13. 

Format (RFP ref. Section C-1 and D) NA NIA 

Transmittal Letter, Address, Contact Person, 
Tel. and Fax No. and Legal Name of Bidder, 
(RFP ref. C-2) F i r s t  Tab Pff 

Check List (RFP ref. C-8 and E) 5 Pff 

Can provide by June 1, 1997 (RFP ref. B-3) 

Term of Contract (FWP ref. B-4) 14 Pff 

Access Numbers (RFP ref. B-5) 15 Pff 

Location of Relay Center (RFP ref. B-6) 16 100 

Availability of System to Users (RFP ref. B-7) 18 Pff 

Minimum CA Qualifications and Testing (RFP 19 100 

CA Training (RFP ref. B-9) 22 100 

Staff Training (RFP ref. B-10) 34 100 

Certification by FPSC and FCC (RFP ref. A-5) (See T r a n s m i t t a l  L e t t e r )  

11 Pff 

ref. B-8) 

Counseling (RFP ref. B-11) 36 25 
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Initials of 
Check List Bidder's Contact 
Item No. Person 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

21. 

28. 

Brief Title 

Procedures for Relaying Communications (RFP 
ref. B-12) 

Languages Served (RFP ref. B-13) 

Shift Advisor/Consultant (RFP ref. B-14) 

Confidentiality (RFP ref. B- 15) 

Voice and Hearing Carryover (RFP ref. B-16) 

Obscenity (RFP ref. B-17) 

Emergency Calls (RFP ref, B-18) 

Blockage (RFP ref. B-19) 

Answer Time (RFP ref. B-20) 

Equipment Compatibility (RFP ref. B-21) 

Transmission Levels (RFP ref. B-22) 

Measuring Equipment Accuracy (RFP ref. B- 
23 ) 

Emergency Operations (RFP ref. B-24) 

Intercept Messages (RFP ref. B-25) 

Service Expansion (RFP ref. B-26) 

Page No. Of 
Bidder's 
Proposal 

38 

44 

45 

46 

53 

55 

56 

57 

58 

60 

6 1  

62 

63 

66 

67 

~ _ _ _  ~ 

PassiFail 
OR 

Maximum Points 

100 

P/F 

P/F 

PiF 

50 

P/F 

so 
200 

200 

P/F 

PiF 

PiF 

50 

PiF 

50 

Technical Proposal 
Check List 
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Initials of 
Check List Bidder's Contact 
Item No. Person 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

3 7. 

38. 

39. 

40. 

Brief Title 

New Technology (RFP ref. B-27) 

Consumer Input (RFP ref. B-28) 

Complaint Resolution (RFP ref. B-29) 

Charges for Incoming Calls (RFP ref. B-30) 

Billing Arrangements (RFP ref. B-31) 

End User Billing (RFP ref. B-32) 

Relaying Interstate or International (RFP ref. B- 
33) 

End user Selection of Carrier (RFP ref. B-34) 

Recipient of Toll Revenues (RFP ref. B-35) 

Long Distance Call Billing (RFP ref. B-36) 

Special Needs (RFP ref B-37) 

All Unsolicited Features in Basic Relay Service 
Price Proposal 
(RFP ref. B-38) 

Page No. Of 
Bidder's 
Proposal 

69 

70 

77 

79 

80 

a4 

86 

88 

90 

9 1  

93 

95 

PassEail 
OR 

Maximum Points 

50 

100 

50 

P/F 

50 

50 

50 

50 

P/F 

50 

25 

200 
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Initials of 
Check List Bidder's Contact 
Item No. Person 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

Page No. Of PassiFail 

Proposal Maximum Points 
Brief Title Bidder's OR 

QptmmI Services Not U a s  ic Relay S eN ice Price Propod 

a. Custom Calling Services (RFP ref. B-39a) 

b. 900/976 Services (RFP ref. B-39b) 

c. Enhanced Transmission Speed and Interrupt Capability 
(RFP ref. B-39c) 

d. Other Optional Features (RFP Ref. B-39d) 

Submission of Monthly Invoice (RFP ref. B-41) 

Travel (RFP ref. B-42) 

Reporting Requirements (RFP ref. B-43) 

Liquidated Damages (RFP ref. B-44) 

Transfer to New Provider (RFP ref. B-45) 

Insurance (RFP ref. B-46) 

Public Entity Crimes (RFP ref. C-3) 

Financial Information (RFP ref. C-4) 

Experience and customer references (RFP ref. C-5) 

Bid Security Deposit (RFP ref. C-6) 

107 OptionaVO Points 

108 OptionaVO Points 

109 OptionaVO Points 

110 OptionaVO Points 

112 P/F 

113 PiF 

114 PiF 

117 PiF 

118 PiF 

119 PIF 

121 PiF 

122 PiF 

123 200 

129 P/F 
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Check List 
Item No. 

55. 

i 56. 

Initials of 
Bidder's Contact 

Page No. Of PassRail 

Prouosal Maximum Points 
Brief Title Bidder's OR 

Subcontractors (RFP ref. C-7) 130 PR 

PRICE PROPOSAL (RFP ref. Section D) Must be filed in a separate 
sealed envelope marked: "Sealed - To Be Opened Only By the FPSC 
Proposal Opening Officer" Sect ion D - 
MAXIMUM TOTAL POINTS 2000 

Page 1 

Pr ice  Proposal 
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SECTION B 

3. Commencement Date 

Week oE Trigger 

AT&T Response 

Network & 
Equipment 

The commencement datefor the service is June I ,  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 dote. 

AT&T understands and will comply. 

:24 wks. ~ 

5/1/97) 

12/22/96 

12/29/96 

1/5/97 

1112197 
2 0 )  

1/19/97 

1/26/97 

FLORIDA RELAY SERVICE JMPLEMENTATION PLAN 

of intent assembling 
center 
implementation 
team 
Preliminary 
planning 
Preliminary 
planning 
Preliminary 
planning 

Sign contract Confirm 
Confirm FL equipment 
requirements configuration 

Place equipment 
orders for PBX 
and CA positions 
Review and edit 
floor plan 

Finalize floor 
plan with 
operational 
efficiencies and 
environmental 
layout 

centex manager developing 
recruitment potential 

outreach 
I partner list 

Continue I Continue list 
manager search I development 
Continue I Continue list 
manager search I development 
Interview center I Continue list 
manager I development 
candidates 
Hire center I Review 
manager; potential 
implement hiring partner list with 
and training FPSC and 
operations plan Advisory 

Board for input I and agreement 
Begin I Contact agreed 
advertising for 
supervisors, 
Communications 
Assistants , 
clerical support* 
Continue 
advertising; 
implement other 
hiring activities, 
Le., job fairs, 
college, etc. as 
required 

upon potential 
partners to 
discuss interest 
in outreach 
partnership 
Continue 
contacting 
potential 

*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. 
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Week of: Trigger Network & 
Equipment 

Hire appropriatc 
vendors for 
construction, 
furniture 
installation and 
placcment of 
equipmcnt 
Confirm network 
requirements; 
issue orders for 
network 
Begin 
construction 

Begin weekly 
construction 
meetings to 
monitor progress 
Continue 
construction 

Continue 
construction 
Monitor progress 

Continue 
wnmunion 
hlonitor progress 

install 
unintemptible 
power supply 
and generator 
Begin training 
room 

3/2/97 

319191 

3/16/91 

3123191 
(10) 

3130191 

Personnel 

Continue 
adbenising, othcr 
activities, as 
required 
Begin testing, 
interviewing 

Continue 
advertising 
Continue testing. 
inteniewing 
Begin hiring 

Continue 
adxnising 
Continue testing. 
interviewing 
Continue hiring 

Continue testing, 
interviewing 
Continue hiring 

Continue testing, 
interviewing 
Continue hiring 
Begin rraining 
trainers 

Continue testing. 
intervicwing 
Continue hiring 

construction I 
Beein PBX. I Comvlete hiring 
SNAP equipment Complete training 
installation trainers 
Complete training 
room I 
Begin CA I Begin 1st set of 
positions I CA classes, day 
installation I and evening 
Continue CA I Continue 1st set 
positions of CA classes 
installation 
install network 

Continue 
contacting 
potential 
partners 
Developing 
outreach 
materials 
Negotiate 
parmership 
agreements 
Continue 
developing 
outreach 
matenals 
Ne g ot i at e 
partnership 
agreements 
Review outreacl 
matenals with 
FPSC and 
Advisory Board 
Negotiate 
partnership 
agreements 

Review 
outreach 
partnership 
agreements 
with FPSC and 
Advisory 
Board 
Train outreach 
partners 

Train outreach 
partners 

Train outreach 
partners 

Finalize plan to 
begin outreach 
program 
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Network & 
Week o t  Trigger Equipment 
1 6 9 7  I Reccivc I Comolete CA 

certificate of positions 
occupancy installation; 

Begin acceptance 
testing and 
protocol I procedures 

1/13/97 I I Continue 

I acceptance testing I and protocol 
I 1 procedures 

1/20/97 I Continue 
acceptance testing 
and protocol 
procedures 

1/27/97 Complete 
acceptance testing 
and protocol 

I I procedures 
5/4/97 I Trouble shoot as 

required 

ill 1/97 Trouble shoot as 
required 

i/18/97 Trouble shoot as 
required 

iI25I97 AT&T FRS Network and 
1) available for equipment 

calls completely tested 
and available for 
calls 

;Ill97 OPEN 

of CA classes outreach 
partners to 
schedule 
events, forums, 

Begin 2nd set of 
CA classes, day education on 
and evening new relay 

Continue 2nd set Continue 
of CA classes outreach t new relay 

Begin outreach 

service 

education on 

I service 
Complete 2nd set I Continue 

education 

and evening 1 education 
Continue 3rd set I Continue 

:alls education on 
new relay 
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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. 
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5. Access Numbers 

AT&T Response 

There shall be a single access number for TDD users and o single access 
number for voice users. TDD access shall be by using the number 800-955- 
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.). I f 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 ASCII and Baudot handshake signals in 
each and every call set-up. 
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6. Location of ReIay 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 traffic is handled 
at a Florida located relay center. The bidder shall identi3 the location(s) of the 
relay center($ that it plans to utilize to handle Florida relay traJ$c; i f  this 
involves more than one location, the bidder shall identi3 the locations where 
relay traffic will be handled. the percentage of tra@ it expects initially to 
handle at each location and how it will decide to allocate the traffic to multiple 
locations over time. 

The minimum percentage of Florida tr@c 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 mmimum of 100 points shall 
be awarded if all Florida relay trafic (except in emergency conditions) is to be 
handled at a Florida located relay center; i f a  lesserpercentage is to be handled 
at a Florida located center, then the number of points shall be equal to the 
percentage of Florida traflc 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 just$ 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 Florida traffic 
handled outside of the state is distributed The minimum percentage of Florida 
trafic to be handled at a Florida located center shall not be changed during the 
l$e 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 handled by a relay center outside of Florida 
only in the event of an emergency condition, such as a natural disaster. 

4 

4 
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See Section B.24 for details on Emergency Operations and 
Unintemptible 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 851 Trufulgur Court, 
Muitland, 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 a 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. 
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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. 

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. 
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8. Minimum CA QualijicationsiTesting 

AT&T Response 

The provider shall adequately supervise and train its employees to always be 
courteous, considerate and eficient 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 spec13 how they plan to demonsirate that CAS meet all necessaty 
proficiency requirements. CAS shall be able to quickly andaccurately type TDD 
relay messages. The provider shall use valid, unbiased tests for CAS on subjects 
including, but not limited to: 

a) Basic skills in English grammar. 

b) A minimum typing speed of 55 correct words per minute. 

c) Minimum spelling skills suficient 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. 

J 

g) Confiakntiality. 

h) Clarity of speech. 

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

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&Ts 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. 
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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 GQJI& words per minute - Typing 
Test - Assesses the applicant's typing speed and accuracy at 
55 GQCC& words per minute.. 

c) Beginning college level spelling skills - Spelling Test - d 
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. 

4 
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f )  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. 

g) 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. 

h) 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. 
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9. CA Training 

AT&T Response 

Each bidder shall demonstrate in its proposal 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, need of 
hearing and speech disabled and dual sensory impaired users, abiliw 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 
live 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 

4 

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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Outline 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 
skillshowledge 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 

Day I: CA Orientation and Introduction to Relay Service 

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 

4 

Day 2: Cross Cultural Training 

Module 1: Who are your customers? 
Who are the relay users and identi3 the diverse users. 

A. Defining terms (Deaf, Hard of Hearing, Late Deafened, Speech 
Disabled) 
Richness of Diversity in Communication Needs B. 
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Module 2: Window into Deaf Culture 
An in-depth discussion of what Deafculture is all about. 

A. HearingLoss 
B. Assistive Devices & Closed Captioning 
C. Sign Language 
D. Traditions 
E. Humor 
F. History 
G. People with Speech Disabilities 

Module 3: Communication Considerations 
Identi3 various modes of communication in the Deaf; and Hard of 
Hearing Late Deafened Community 

A. How Language is Learned 
B. ASL Grammar/Syntax Activity 
C. Age of Onset of Hearing Loss 
D. Types of Sign Language 
E. 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 ore dedicated to making phone calls easily and equally 
accessible for everyone. 

A. Importance of Communication and Accessibility 
B. Expectations of Relay Calls 
C. Relay Practice Calls/Role Play Activity 
D. Videotape: Customer Expectations of a Quality Call 

Module 5: Customer Expectations and the CAS Responsibilities 
Identi3 key customer expectations such as: non-inhusion, eflciency, 
smooth call set up, conjidentiality, communication of special 
circumstances, relevant background noises, emotional tone and spirit, 
and Code ofEthics in depth 

A. TTY Customer Expectations 
B. Voice Customer Expectations 
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Module 6: Text Telephone Devices 
Description of how a l7Y works. 

A. Various brands of T T y s  
B. How does it work? 
C. How to identify a TTY Call 
D. How to make a TTY Call 
E. Problem Solving Transmission Difficulties 

Day 3: Cross Cultural Training (Continued) 

Module 7: TTY Etiquette 
Explanation o f l l Y  Etiquette. 

A. Etiquette 
1. 5, 10,or20Rings 
2. OnHold 
3. Slow Typing 
4. Emotions on TTY 
5. OOPS! 
6. HowmanySKs 

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

4 

J 
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Module 9: Attributes of a Quality Call 
Identifv lTY etiquette and protocol. 
quality call that will satisfv 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 IO seconds (ringing, 

6. Informs T N  caller of hearing person's gender 
7. Provides descriptive, relevant background noise 
8. Keep customer informed of progress of call 
9. Speaks clearly 
IO. 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 

Distinguish key elements of a 

busy) 

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 identifv 
areas ofgrowth for ongoing CA development. 

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

Day 4 Technical SNAP Training 

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

log on and off of SNAP 
name and locate the SNAP windows 
explain representations by icons 
access all SNAP windows 
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. 

J 

Unit3 Basic Relay, Voice Carryover (VCO), Hearing Carryover 

Learning Objectives: After completing Unit 3, you will be able to 
accurately and efficiently: 

( H W  

complete a basic relay call 
complete a voice carryover call 
complete a hearing carryover call 
transfer the customer 

Simulated call practices will be performed. 
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Day 5: Technical SNAP Training (Continued) 

Unit 4 Call Situations 
Leurning Objecrives: 
accurately and efficiently handle: 

After completing Unit 1, you will bc able to 

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

verbatim 
user billed audio text calls 
relay terminology 
branding 
SLAM calls 
calls that terminate to another Relay Center 
one minute hold 
conference callsEasy Reach 700 numbers 
request for time 
cellular phones 
language line requests 
AT&T Relay Customer Service information line 
PC settings 
USA Direct Calls 

AT&T October 2, 1996 Technical Proposal 
Florida Page 29 Section B 



obscene or harassing calls 
1 800 CALL ATT, 1 800 COLLECT, 1 800 OPERATOR 

AT&T Long Distance Relay 

Unit 6 Text-to-Speech (TTS) 
Learning Objective: 
accurately and efficiently handle a text-to-speech call by: 

After completing Unit 5, you will be able to 

activating and deactivating TTS 
providing an explanation of the TTS feature 

Day 6: Ergonomics and Customer Service 

Ergonomics (In A.M.) 

I .  introduction 

A. The VDT Environment 

B. The Science of Ergonomics 

11. Office Lighting 

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

B. Screen Glare (Reflected, Veiling, Direct) 

C. Tips for Increasing Eye Comfort 

4 

1. 
2. 
3.  
4. 
5 .  
6 .  
I .  
8. 
9. 

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 
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111. VDT Radiation Emissions 

A. Employee Concerns 
B. Radiation and Electromagnetic Spectrum 

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

2. VDTSafety 

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 
2. Neck and Back Injuries 
3. Nerve Compression 
4. Bones and Joints 
5 .  Thoracic Outlet Syndrome 

B. Prevention 
1. Worker Awareness 
2. Making the Workstation Fit 
3. Ideal Body Position 
4. Chair Adjustment 
5. Ergonomic Aids 
6. Good Work Practices 
7. On-the-Job Exercises 

/- 
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VI. Review and Conclusion 

Customer Service (In P.M.) 
A. Objectives 
B. Customer Service Focus 
C. The Americans with Disabilities Act 
D. Common Elements of Communications 
E. Relay Service Performance Standards 
F. The Attributes of a Quality Call 
G. Important Ways of Communicating with the Customer 
H. Standard Relay Phrases 
I. 
J. 
K. Service Recovery 

How to Handle Challenging Calls 
Completing a Customer Contact Form 

ON-GOING TRAINm'G CURRICULUM 

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

technical efficiency 
ergonomics 
methods and procedures 
upgrades 
continual emphasis on confidentiality 

providing service to meet customer expectations 

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 to 
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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 skillshowledge correctly. Training team members are 
available on a daily basis for coaching purposes. 
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10. Staff Training 

All relay center stag including management, shall receive iraining in ASL, deaf 
culture, nee& of hearing, speech and dual sensory impaired users, and ethics 
and conzdentialiiy. Each proposal should include an ouiline of a stafftraining 
plan indicating training topics and time frames as well as explaining how 
individuals or organizations (such as deaf service ceniers, siate agencies, 
universities, etc.) representing the hearing impaired communiiy would be used 
io assist with the training. 

AT&T Response 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 partnership 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 training vehicles 
used in AT&T staff training plans: 

0 Computer Literacy 

Customer Service Training 

J 

- PC and Word Processing Courses 

- Handling Difficult Customers 
- Resolving Complaints 
- Problem Solving 
- Understanding your Customers 
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Personal Development 
- Organizational Skills 
- Time Management 
- Financial Planning 
- Retirement Planning 

- Supervisory Skills 
- Listening Workshop 
- Interpersonal Communications 
- Communication Skills 

Management Training 

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 

- OneonOne 
- HandsOn 
- Lecture 

Forcing 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 

AT&T Response 

Bidders are required to outline a counseling and support program that will help 
CAS andstaffdeal with the emotional aspects of relaying 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 support person the names of callers involved The counseling support 
system shall follow the confidentiality provisions of this W P .  

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 

0 

External Counseling and Support Services 

Management trained in counseling, support and referral skills 
Resource managers & supervisors are accessible 7 days a week 24 
hours a day 
Accessibility to private huddle rooms designed specifically for 
private counseling sessions 
External referrals to professional support services. 
Extensive training of managers on people with disabilities 

II 

Support from internal Employee Assistance Program, (EAP) or 
external counseling program 
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 

All Communication Assistants are informed by resource managers 
in training of the importance of abiding by the Code of 
Confidentiality & Ethics. 
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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. 
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. 

3. 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. 

2. 

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

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

6. 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. 

7. 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 

The system shall be designed to convey 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 Response 

AT&T Response 

AT&T Response 

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 
908-23 1-6196 to review the manual. 

a) The method to be used in the system is for the CA to be identifreed 
by a number (not name) followed by "M" ifmale and "F" iffemale. 
The provider shall establish a method which will allow 
identijication of the CA in the event a complaint isfiled or a user 
wants topraise 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 I O  seconh afer a caller has provided the 
number to call and continue to provide feedback until the call is 
answered. 

AT&T understands and will comply. 

d 

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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AT&T Response 

AT&T Response 

AT&T Response 

c) AN users shall have the option oftelling the CA what aspects ofihe 
call that hdshe will handle. For example, the TDD user may voice 
the call (voice carryover). 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 understands and will comply. 

The user has complete control over the call. 

aJ When the call is first answered and at 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 specijkally requests summarization. r f  the CA summarizes 
the conversation, the CA shall inform both parties that the call is 
being summarized 

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 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 

fi When speaking for the TDD user, the CA shall adopt a 
conversational tone of voice appropriate to the type of call being 
made and conveying the intent and mood of the message. The CA 
shall also indicate identifable emotions by typing those in 
parentheses, (e.g., he's laughing, he's crying). Any identifable 
background noises shall be relayed to the TDD user in 
parentheses. The CA shall identrfv to the TDD user, if identifable, 
the gender of voice users when they first come on the line. AN 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 ChoiceSM Profile. 

gi CAS shall indicate to the user, ifknown, if another person comes 
on the line, 

AT&T understands and will comply. 

h) AN 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 relayed to the other user. 

AT&T understands and will comply. 

i) CAS shall verifi spelling 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. 

j )  The CA will stay on the line until both parties have terminated the 
call. 

AT&T understands and will comply. 

4 
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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 holdpersonal 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&Ts 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. 

4 CAS will leave messages on answering machines or other voice 
processing systems using the following steps: 

xiii. The CA will relay any message receivedfrom the called 
party's machindsystem. 

rfthe caller transmits a message, the CA shall attempt 
to leave the message and advise the caller if the 
machindsystem 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 

xiv. 

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. 

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. 

The CA will not ask the caller if he/she wishes to leave a message 
but will instead he 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 

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

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

The caller will only he 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 retrieving messages 
from voice processing systems and then relaying the text message to the 

remains on the line. CA procedures include: 

e 

e 

e 

non-TTY user or voice message to the TTY user where the caller d 

Notifying the caller that a voice processing system has been reached 
and relaying the complete outgoing message or information. 
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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AT&T Response 

AT&T Response 

f i  

AT&T Response 

AT&T Response 

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 understands and will comply. 

0) For each incoming call, the CA shall without delay make as many 
outgoing calls as requested by the caller. 

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 specif;c gender be used, the 
system shall comply whenever possible. 

AT&T understands and will comply whenever possible. 

q) I f a  user requests that the same CA be used during the entire 
conversation, the system shall comply whenever possible. 

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 capabiliry 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 LineSM. 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. 

J 
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14. ShiftAdvisor/Consultant 

AT&T Response 

On each shij? the provider shall employ in the relny center at least one person 
who is highly knowledgeable ofASL in order to serve as an advisor/consultant 
to assist CAS in understanding the intent of messages and properly 
communicating the fir11 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. Confidentiali@ of Calls 

AT&T Response 

As required by s.427.704(I)(c). F.S., all calls shall 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 firther described in this RFP, shall 
not reveal any information about o call. CAS and supervisory personnel shall 
be required to sign a pledge of confidentiality promising not to disclose the 
identiry 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 training 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 ojspecipc calis 

iii. specifics ojfhe 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 
for training purposes, CAS may discuss a general situation with 
which they need assistance in order to cIari3 how to process a 
particular type of relay call. CAS should be trained to ask 
questions about procedures without revealing names or specific 
information that will identi& the caller. 

c) Watching 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 monitoringpurposes but 
shall also comply with the confidentiality provisions above. 

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

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. 

4 
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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. 
All 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. 
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CODE OF ETHICS 
AND 

COMMUNICATIONS ASSISTANT’S 
PLEDGE OF CONFIDENTIALITY 
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CODE OF ETHICS 

1. 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. 

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

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

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

5. 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. 

6 .  Communications Assistants, as employees of AT&T, will 
strive to maintain high professional standards in compliance 
with the Code of Ethics. 
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PLEDGE OF CONFIDENTIALITY 
7 

I 
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: 

1. Under no circumstances will I disclose to any individual the identity of 
any caller or information I may learn about the caller while relaying 
hisher messages. 

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

3. 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. 

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

5. 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. 

Name (sign) 

Name (print) Date 

4 
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CONFIDENTIALITY POLICY 
PRIVACY OF COMMUNICATIONS 

Over the years, privacy of communications has been basic to AT&Ts business, not only because 
it is required by law, but because the public has placed its trust in the integrity of AT&Ts people 
and service. AI1 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: 

Don't tamper with or intrude upon any transmission, whether by voice, non- 
voice, or data. 
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. 
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. 
Don't install or permit installation 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. 
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OUR COMMON BOND 

We commit to these values to guide our decisions and behavior 

RESPECT FOR INDMDUALS - 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 STANDA RDS OF INTEGRITY - We will be honest and ethical in all 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. 

TEAMWOm - 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 customers, and all AT&T people. 

Signed 

Name Date Manager 

4 
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16. Voice and Hearing Carryover 

AT&T Response 

Provider shall provide both voice and hearing carryover upon request of the 
user. A TDD user may request voice carryover (VCO) which will allow hidher 
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 rype 
back hidher message which will be spoken by the operator. 

The provider shall provide 2-line YCO which will allow a relay user wiih 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 (YCO to 
VCO) and for hvo 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 
VoiceSM 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 ‘MY 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 ChoiceSM 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. 
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AT&T TRS SERVICE FEATURES 

4 

Feature 

Carryover Preference 

Hearing Carryover (HCO) 

Hearing Carryover with Privacy 

Hearing to Hearing Relay (HTH) 

Two-line Voice Carryover 

Voice Carryover (VCO) 

Voice Carryover with Privacy 

I Voice to Voice Relay (VTV)SM 

Voice Carryover to Text (VTT) 

Description 

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

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. 

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

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

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. 

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. 

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

4 

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. 

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. 
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17. Obscenity Directed at the Operator 

AT&T Response 

CAS do not hove to tolerate obscenity directed at them. A proposal should 
specify 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. 
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IS. Emergency Calls 

AT&T Response 

Although most of Florida is covered by 911 communication centers prepared to 
handle TDD calls direct&, 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. 

J 
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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 signnl. 

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

Calls that are blocked must receive a network blockage signal of I20 impulses 
per 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 andor 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. 
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20. Answer Time 

AT&T Response 

Provider is responsible for answering 90% of all calls per day within I O  
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 shall be the total number of 
calls per day that are answered (with a CA ready to serve) in I O  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 I O  seconak 
afler reaching the relay switch. However, calls abandoned a f t r  I O  seconds 
shall be included in the denominator. (Exception: If the Provider is unable to 
differentiate between calls abandoned within I O  seconds and those abandoned 
afier IO seconds of reaching the relay switch, then all abandoned calk 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 initiatedfrom various Florida locations by Commission Staff 

AT&T understands and will comply. 

AT&T answers 100% of Baudot and ASCII 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. 

.& 
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Average Answer Time 

101 

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. 

,- 
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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 automaticallj identrbing incoming TDD signals as either Baudot 
or ASCll. 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. 
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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 stanabrds adopted by the Industry Carrier 
Compatibility Forum or equivalent acceptable industry standards. Provider 
must provide updoes to those stanhrds as amended during the term of the 
contract and must meet the then current standardsfor 95% ofcalls per month as 
measuredfrom an end user's perspective. 

Transmission shall be at adequate 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 InstituteElectronic Industries 
Association (ANSIEIA) PBX standard TIAEIA - 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. 
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23. Measuring Equipment Accuracy 

AT&T Response 

Every meter, recording and ticketing device used to capture call details for 
billing subscribers or the FPSUAdminisWator as well as for providing t r m c  
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 understands and will comply. 
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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 traflc 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 shall support the switch 
system and its peripherals, switch room environmental (air conditioning, fire 
suppression system. emergency lights and system alarms). operator 
consoledterminals. operator work site emergency lights, and Call Detail Record 
recording. Provisions shall  be made to meet emergencies resultingfrom failure 
of power service, sudden and prolonged increases in traflc, storms, lightning, 
etc. Employees shall be instructed as to the procedures to be followed in the 
event of emergency in order toprevent or mitigate interruption or impairment of 
relay service. 

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

The provider shall inform the contract manager of any major interruptions to 
the operation of the relay center extending beyond fwe 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 after restoration of 
service. 

AT&T understands and will comply 

Uninterruptible 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& 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 individual internal power battery 
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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 Be&” unintermptible 
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 
unintemptable 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 d 
ensure virtually unintempted relay service. The ultimate goal of the 
DisastedService 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 
ofices. 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 d 
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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. 
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25. Intercept Messages 

AT&T Response 

Intercept messages as appropriate shall be provided ifa 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 4 
unable to answer your call at this time. Please try your call again 
later. 

4 
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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 
uvoided to meet a v  increased call volume. The above plans shall allow the 
provider to be able to maintain all stan&rds 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 
lnstallation 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 TechnologV 

AT&T Response 

The users should be allowed to benefit from advancing technology. Bidder 
should describe the methodologv and process it will use to k e p  abreast of 
technological changes in the provision of relay service, to inform the FPSC and 
Adminisfrator that new enhancements are available and at what price, and to 
provide the FPSC the opportuniry 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 ChoicesM 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 

The telephone users shall have input on the qualify 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 include travel or 
per diem costs of the FPSC or its Advisory Committee in its bidprice since those 
costs will be finded 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 qualip evaluation shall be reported to the FPSC oflce 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 communiry forums. The community forums shall 
be for the purpose of gaining user input on the qualify of relay service and for 
responding to user questions and problems on use of the relay service. The 
communify 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. d 

AT&T Response 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: 

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. 
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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. 

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. 

October 2, 1996 Technical Proposal AT&T 
Florida Page 72 Section B 



Russell Fleming 
AT&T Florida Account Manager 

Russell Fleming joined AT&T Relay Services in 1991 as the Georgia OutreachResource 
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 OutreachResource 
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 4 
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 
all business sales offices. In 1988, Maripat moved to Government Affairs where she 
directed activities associated with AT&T's relationship with Southwestern Bell 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 outreacWeducation. 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. 
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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 (Le., amplified handsets and TTYs). 

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. 4 
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29. Complaint Resolutwn 

/- 

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. AN 
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 aifer conclusion of the 
contract period. This record shall include the name andfor address of the 
complainant, the dare and time received, the CA identification number, the 
nature of the complaint, the result of any irrvestigation, 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 inquiries propounded by the Commission's 
staff concerning service or other complaints received by the Commission shall 
befurnished in writing within fiifeen (IS) days from the date of the Commission 
inquiv. 

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 managerhpervisor or administrator trained in complaint, comment, 
and inquiry handling. Managers and supervisory personnel abide by the 
same Code of Confidentiality as Communication Assistants. 

When the managerhpervisor 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 

AT&T Response 

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

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 
Provider shall bill for charges for collect calls, person-to-person calls, calls io 
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 coniracted. specific credit car& or telephone 
calling cards to which calls can be billed. and a sample bill format. The bidder 
shall also explain how it will respond io customer inquiries about erroneous 
bills and how credits will be issued or refin& made. 

AT&T Response 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 
hotelhotel rooms, pay telephones, major credit cards and calls charged 
to a third party. 

AT&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. 

4 

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 (EM) 
record as described in Bellcore Publication SRISD 000320. See Billing 
Record, in this section, for additional detail. 
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AT&T Telecommunications Relay Service 
CaU Processing * 
Florida TRs 

Communications Assistant 
Customer dials 

Toll Free lo the Center 
pletes the Outbound Call@ 

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 

Florida TRS 

Virtual Call (Customer Billing Record) Processing * 

AT&T October 2, 1996 Technical Proposal 
Florida Page 81 Section B 



The receiving billing contractor will be responsible for establishing the d 
necessary internal procedures for billing the calls and collecting the 
associated revenue. The user will be charged for a point-to-point call 
per hisher 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 (EM)  record as described in Bellcore 
Publication SRISD 000320. The record will contain, at a minimum, the 
following information: 4 

a) Telephone number or calling card to be billed 
@PA-NXX-LINE). 

b) Originating Telephone Number (NPA-NXX-LINE). 

c) Terminating Telephone Number (NF'A-NXX-LINE). 

d) Date 

e) StartTime 

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

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. 

g) 
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The following is a sample bill format. 

XYZ TELEPHONECOMPANY 

xXx-555-1212-lZ May I. 19% Pass x 

bIg7 O R A l L O F  ITOIIIZEDaI. I3 

NO MI1 IIME PI4c.f: ARf%4-N(IMt&Q * hIN AM7 

I APRI l O l 5 A M  TOVIARELAY NI M9-XXX-XXXX E I 5  X.XX 
2 APRl 221PM TOATLANTA NI 4 C 4 X X X - W  E 5 XXX 
3 APRS 947PM TOWARFLAY MT 4Gt -xXx-XW N 5 X X X  

1 APR9 lO34PM T O O R L A W  FL 3OI-XXX-WMX E 5 X.XX 

U U I N C  CARD 
I APRl IOllAM TOVIARELAY NI 8 1 - X X X - X X ~  

FR WASISNOTON DC mObXXX-?(X?O( EC 8 X XX 

FRANYTOWN DC ?02-XXX-XXXX DC 18 X X X  
2 APRU U ~ A M  TOBROOKLYN NY n a x x x . ? ( ~ ? ~ (  

I\FY .-R\TEA PIum 
D -DAY E -EVENING 
N -NICIITRUKEND C€ -DAY CALL CAKD 
EC -EVENIN0 CALL CARD 

Responses to customer inquiries about erroneous bills will be handled as 
follows: 

Local call charges - the customer will be referred to hisher 
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 

AT&T Response 

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 at 50% of the provider's 
rate for non-relay calls. An additional 10% discount (60% total discount) shall 
apply to calls to orfrom 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 
for relayed calls billed by or on behalf of the provider. For example, i fa  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, etc.) 

In the alternative, the provider can collect 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 shall 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 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 bill customers. AT&T records 
created in SNAP are sent to the same AT&T billing system which would 
bill a similar "non-relay" call. 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 my company. 
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33. Relaying Interstate and International Calls 

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

Ifrelayed 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 pariy to be billed before beginning the call. The bidder 
should indicate how its rate for interstate and international calls will compare 
to the rate for nonrelq calls and whether any discounts will apply to interstate 
and international relay calls. 

AT&T Response 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. 

J 

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 ori,hating 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 Internnrional CdI Processing 

Florida TRS 
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34. End User Selection of Carrier 

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 
rhe services ofthe relay center for the call bur provide billing information to 
the requested interexchange company so that the requested company can 
correctly bill the relay call. The provider shall route the outgoing call poiiion 
af 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 tandem 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 Industy Carriers Compatibility 
Farum.for handling end user requests for a carrier other than the provider. 

- 

AT&T Response 

LEC Access Tandem 

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 

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 

directly to the chosen carrier's network. d 

AT&T Telecommunications Relay Service 
Corrier of Choice Processing I FloridaTRS 
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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. 
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35. Recipieni of Toll Revenues 

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

AT&T understands and will comply. AT&T Response 
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36. Long Distance Call Billing 

AT&T Response 

Operator-handled calls shall be carefilly supervised and disconnects made 
promptly. A check of the timing clock shall be made at least once each twenty- 
four (24) hours to ensure that the clocks are synchronized and that the time is 
correct. Clock deviations shall not be in excess of I 2  second. 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 number or credit card number to be billed 
(NPA-prefa-line number) 

originating and terminating telephone number @PA-prefur-line 
number) 

originating and terminating exchange name 

b) 

c) 

d) date 

e) start time 

JI call duration to the fill 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 filly describe the billing system and billing process that will 
be used, including identification of any subconhactors, spec@ duties of the 
subcontractors, and how the billing record detail will be transmitted to the 
billing agent (ifany). 

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 3 1, 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 
1x0. 
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AT&T's billing arrangements will support the capability of Florida 
Relay Service customers to place the following calls: 

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

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

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

Outbound international calls. 
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3 7. Special Neea3 

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 apart of the basic relay service. 

Special Needs is defined as limiting factors of o 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: (I) physical limitations, either temporary or permanent, which 
preclude use of a TDD with or without adaptations for persons with manual 
dexterity limitations (e.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 translation from one language to 
another for the Special Needs population or for any other consumers.) Special 
Needs does not include (I) unavailability of telephone service at the caller's 
home or business, (2) inability to communicate in either English or Spanish (i.e., 
where caNer can only communicate in a language other than English or 
Spanish). or (3) handling complex calls (e&, 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 a y )  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&@ll their portion 
ofthe 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 state 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 benefirfiom 
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 

Description 

This service provides foreign language translation for over 
260 languages and dialects inchding 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. 

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 1-800 682-8706 
(Voice). 

P 
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Feature 

Automatic Number Identification (ANI), 
Integrated Services Digital Network 
(ISDN) and Automated Route Selection 
(ARS) 

Background Noise 

Billing Equivalency for Consumers 

Calling Card Billing 

Carrier of Choice 

Carryover Preference 

Commercial Credit Card Billing 

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

Customer Call Set-up 

Descriplion 

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. 

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 ChoiceSM Profile, the TTY 
user can elect not to be advised of background noises. 

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. 

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

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 ChoiceSM Profile. 

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

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. 

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

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. 

4 
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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 

Emergency Call Handling 

FCC Certification Support 

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

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. 

The FCC requires all state TRS programs to meet their 
minimum requirements as outlined in 564.604. We 
provide an information package to our states to assist them 
in the application process. 

Fully Integrated Computerized 
Workstations 

Hearing Carryover with Privacy 

Hearing to Hearing Relay (HTH) 

Higher Transmission Speeds 

Instantaneous Service Recovery 

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. 

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

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

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. 

With Next Available Assistant traffic balancing and our 
DisastedService Recovery Plan, AT&T can ensure 
virtually unintermptable customer service. 

Hearing Carryover (HCO) HCO enables TTY users who can hear to directly hear the 
voice person’s message. The CA then voices the T I T  
user‘s typed response back to the voice caller. 
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Feafure 

Interactive and Non-Interactive 
Beeperflagers 

.nterstate and Intrastate Toll Carrier of 
Zhoice 

Hemory Dialing 

(ext Available Assistant (NAA) 

kiginating Line Screening 

legionally Restricted 800 Numbers 

Descriprio,, 

AT&T will process calls to interactive beeperdpagers. 
Interactive beeperdpagers 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 beeperlpager 
services are handled as a relay call. The CA will relay 
exactly what is heard without adding any additional 
information, 

AT&T has provided Carrier of Choice since July 26, 1993. 
Part of the Relay ChoiceSM 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. 

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

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. 

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. 

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. 

4 
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Relay ChoiceSM Profile 

Reports 

Retrieval of Answering Machine 
Messages 

Single Line Answering Machine (SLAM) 

Special Network Accessibility Platform 
[SNAP) 

Spanish Relay 

Spelling Correction 

Description 

This feature will enable a relay user to presubscribe to 
various features. The Relay ChoiceSM 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). 

Comprehensive reports package provided; specific, 
customized reports available. 

~ 

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. 

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. 

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. 

This service employs bilingual (Spanishhglish) 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. 

This feature, part of the Relay ChoiceSM Profile, will 
automatically correct common CA typographical errors 
and will spell out non-TTY abbreviations that may be used 
bv the CA in voice to text translation. 
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Feature 

Touch Tone Canyover (TCO) 

TRS/OSD Integration 

rwo-line Voice Canyover 

ryping Speed -- Minimum 55 wpm 

Linrestricted Length and Number of Calls 

This feature enables TTY users to enter their accouni 
number and personal identification number (PIN) directly 
into an interactive system without divulging this sensitive 
information to the CA. 

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 Tn! 
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. 

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. 

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. 

Callers can make any number of calls as well as calls of 
any length. 
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Feature 

Upfront Automation 

Voice Carryover (VCO) 

Voice Carryover with Privacy 

Voice to Voice Relay (VTV)SM 

Voice Carryover to Text (VTT) 

Description 

Upfront Automation allows a TA' 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. 

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

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

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. 

V'M 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 TlY user. The CA then types the 
'lTY user's response to the VCO user. 

AT&T is pleased to offer the State of Florida and its relay customers, the 
Relay ChoiceSM 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: 

automatic activation of carryover preference (HCO, VCO, 

background noise (oxdoff) 
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 

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. 

automatic activation of interstate Carrier of Choice 
automatic activation of intrastate Carrier of Choice 
automatic activation of Connection Mode 

Telebraille) 
automatic activation of Spelling Correction (on/ofQ 

private individualized profile. Similarly, voice customers may dial toll -.d 
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Other AT& T Groups Dedicated 
to Customers w2h Disabilities 

AT&T Accessible Communications Long 
Distance Service Center (ACLDSC) 

AT&T Long Distance Relay 

Description 

ACLDSC handles inquiries concerning residential long 
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 (Tn) 
or 

1-800-872-3883 (Voice) 

AT&T offers AT&T Long Distance Relay to customers 
who choose AT&T as their provider for long distance calls 
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 Outreach 

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, andor who can share the information with someone who can. 
Through education, we hope to heighten awareness and sensitivity 
among all people, hearing and otherwise. 

Outreach Activities include the followinsz - 

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) Developing an annual outreach Partner activity plan to meet the 

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

Business and Hearing Individuals who are potential relay users 

needs of its key stakeholders. This includes: 

Speech Disabled Individuals 
0 

3) Managing and coordinating the implementation of outreach 
activities such as: 

0 

Hosting annual community forums 
0 

4) Coordinating and managing public communications, media, and 
advertising for 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 

Participating in advisory board meetings 

Producing and distributing brochures (see attached sample state 
relay service brochure) 
Developing and producing a variety of marketing give-away 
items 
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. 
Produce PSAs for a television advertising campaign. 

5) Managing requests for sponsorships of various events. 

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

7) 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 best fit with local consumers. 

October 2, 1996 Technical Proposal AT&T 
Florida Page 104 Section B 



Activities of the potential partners may include: 

a) Community forums 
b) Presentations to deaf groups 

c) Presentations to hard of hearing groups 

d) Presentations to speech disabled groups 

e) Presentations to deaf-blind groups 

f )  Presentations to elderly groups 

g) Presentations to civic clubs 

h) Presentations to businesses 

i) Presentations to hospitals and clinics 

j) Exhibits at various conventions and activities within the 
community 

k) Provide consumer feedback to AT&T 

Ben e fi t s 

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

Increased consumer awareness and knowledge of Florida TRS. 

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

Stimulation of information exchange between the community and 
outreach team. 

Stimulation ofthe local economy. 

Empowers the users. 

Continuing our tradition of providing access to high technology for OUT 

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 

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. I f  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 Response 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 to 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. 

c) 

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 CertiFcation 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 9001976 senice should be separately stated in the price 
proposal. 

The bidder should explain how it couldprovide 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 without being charged and a 
methodology for billing the user directly for any charges incurred from the 
9001976 service. The bidder should describe how it would deal with denied 
9001976 calls and high bill complaints for 900/976 calls. If this service is 
provided, before placing the call, the CA shall advise the caller that 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 directed 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. 

4 
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39.c Enhanced Transmission Speed & Interrupt Capabiliw 

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 aproposal 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 
for the relay user to be able to utilize the above enhancements. 

AT&T Response 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 

AT&T Response 

Any additional features not described elsewhere in the RFP which a bidder 
would like to propose should be filly described Examples might include, but 
are not limited to, features such as: providing a caller profile identi$ing 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;; m e  of 
speech synthesis equipment instead of a CA to convert text to speech; me 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 
unrolicitedfeatures offered under this section should be separately stated in the 
price proposal. 

Text-to-Speech 

With this breakthrough service, a TTY or telebraille user can have 
hisher 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. 
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 
audiokideo teleconferencing equipment that can accept audiohide0 
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 

Text-to-Speech is accessed through a dedicated toll free 4 
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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. - 

bv ihe Pr- 

Installation 

End-to-end testing and application integration 

Maintenance of all equipment utilized 

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 CVCT level 
or will be CCASDNAD 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. Submksion of Month@ Invoice 

By the 7th colendor day of the month (or the subsequent business day ifthe 7th 
foils on o Saturday, Sundoy or holidoy), the provider shall submit o &toiled 
invoice (showing billable minutes and rotes) to the Administrotor [defined in 
s.427.703(1)] ot the contracted price for the previous month's octivity. The 
occounting period used to prepore monthly invoices sholl be the calendm 
month. Poyment sholl not exceed the prices contained in the controct. The 
invoice and supporting documentation sholl be prepared in such o woy as to 
allow the Administrator or the FPSC to audit the invoice. A copy of the monthly 
invoice sholl be submitted to the contract rnonoger at the some time it is 
submitted to the Administrator. 

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

AT&T Response 

The Provider will not be entitled to a separate paymentfrom the FPSC or the 
Administrator for any travel expense which occurs as a result of this contract. 

AT&T understands and will comply. 
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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 frequent or more 
detailed reports shall also be provided upon request.) 

a) Total daily and monthly 

i. 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 

iii. 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, ASCII or voice calls) 

ii. 

iv. number and percentage of incoming Florida calls 

(Total should equal the number of incoming calls in item 
a.i. above.) 

received at each relay center operated by the provider d 

a) Average daily and monthly blockage rate. 

b) Range of answer times for the month and daily and monthly 
number an percent of incoming calls answered within I O  seconds. 

Total daily and monthly number of outgoing calls (including both 
completed and incomplete) of the following length: 

c) 

. 0 - I O  minutes 

. >IO - 20 minutes 
>20 - 30 minutes 

. >30 - 40 minutes 
' >40 - 50 minutes 
. 250 - 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 &v. (Total should equal total of 
a. iii.) 

4 
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AT&T Response 

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

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.) 

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

h) 

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

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

j) 

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

The provider shall include information on its capabilip 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 
dadwritten 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 
frequentldetailed 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 
andlor 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: 

ITEM(S) 
FORMAT 

REFERENCE Florida Relay Service 

A - i/ii 
A - iiiLF1G 
A - iv 

Sample Reports 
Incoming Call Detail Carriage 
Outgoing Call Detail Carriage 
AT&T Relay Center Incoming 

Figure A 
Figure B 
Figure C 

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. 

BIC 
D 
E 

H 
Subsequent to 
Items A - H 

4 
CalVPercent 

Figure D Average Call Performance 
Figure E Outgoing Call Length 
Figure F Outgoing Calls 
Figure G 
Figure I Customer Contact Summary 
Figure H 

Outgoing Average Call Length 

Year to Date Summary 
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FIGURE: A 

f i  

Florida Relay Service 
Incoming Call DetaiUCarriage 

Sample Report 
OO/OO/OO to OO/OO/OO (Daily by Month) 

ATBT Proprietary 



FIOURE: 6 Florida Relay Service 
Outgoing Call DetaillCarriage 

Sample Report 
OO/OO/OO to OO/OO/OO (Daily by Month) 

Carriaae: 
Local 
Intra 

Intedlntra 
ITOWI Intra1 I I I I I I I I I I I I 

Interstate 
International I TOTAL I I I I I I I I I I I I I 

AT&T Proprietary 



FIGURE: C Florida Relay Service 
AT&T Relay Center Incoming CalllPercent 

Sample Report 
OO/OO/OO to OO/OO/OO (Daily by Month) 

AT&T Prnorietaty 



FIGURE: D Florida Relay Service 
Average Call Performance 

Sample Report 
OO/OO/OO (Daily by Month) 

r 

ATBT Proprietary 



FIGURE: E Florida Relay Service 
Outgoing Call Length 

Sample Report 
OO/OO/OO to OO/OO/OO (Daily by Month) 

AT8T Proprietary 
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FIGURE: G Florida Relay Service 
Outgoing Average Call Length 

Sample Report 
OO/OO/OO to OO/OO/OO (Hourly by Day 8 Month) 



FlGUh b Florida R~ ) Service 
Year to Date Summary 

Sample Report 
by Year 

AT&T Proprietary 



FIGURE: I Florida Relay Service 
Customer Contact Summary 

Sample Report 
by Month 

COMPUTER SETTINGS 
TECHNICAL RELATED 
OTHER - Answer Phrase 

TOTAL INQUIRIES/COMMENTS: 

GRAND TOTAL: 

ATBT Proprietary 



44. Liquidated Damages for Failure to Initiate Services on Time or to Provide Contracted 
Services for the Life of the Contract 

AT&T Response 

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 signifrcont 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 operatingfirnd, the sum of $25,OOOper day. 

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

a) For failure to meet answer time, blockage rate or trammission 
level requirement - $5,000 

For failure to meet complaint resolution requirement - $1,000 

For failure to provide reports - $500 

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 de$ciencies. 

b) 

c) 

d) 

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

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. 
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45. Transfer to New Provider 

AT&T Response 

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 mailable to the 
new provider, with the new provider paying any costs associated with 
transferring the numbers to the newprovider's use. 

AT&T understands and will comply. 
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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 subconiractors shall be similarly covered Such policies shall be 
shall hold 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 liabiliq and 
bodily injury insurance in amounts that are commercially reasonable under the 
given circumstances. 

AT&T Response AT&T understands and will comply. 
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Copyright 1995 Reuters, Limited 

Sentember 20, 1995, Wednesday, BC cycle 

SECTION: Danestic Money. Financial Report. 

LENGTH: 598 words 

HEADLINE: XOODY'S AFFIRTS CORP <T.N> SNR UNSECURED DEBT 

D A m :  RKW YORK, sept 20 

BODY : 

debt ratha of ATLT Corp and its guaranteed subsidiaries and the Prime-1 short 
term for camercial paper of =T Cow, following the cccapany's 
announcement that it will execute a management led break up of Corp into 
three publicly traded campanies. 

Xoodv's Investors Service has confirmed the Aa3 senior unsecured long term 

Approximately $ 15 billion in long-term debt affected. 
The restructured A X  Corp. will be left with the 
Communications Services Group - -  which includes its core long 
distance business - -  both wireline and wireless, the Universal 
Card aperations and the newly formed 

Equipment mauufacturing and ccmputer manufacturing will be 
in separate legal entities, and ATLT'S remaining 86 percent 
interest in w Capital Corporation will be sold. 

Solutions group. 

~n ccmfirming the ratinas Xocdv '8 said that it cqects that C o r p ,  the 
ultimate obligor of the debt rated by PIoodV ' 8 .  will continue to benefit 
frun the powerful and highly predictable cash flow of the ccmpany's long 
distance business. Furthermore, the agency said that the capital 
structure of the Ccmmnmications Services entity, when it is finalized sometime 
prior to the end of 1996, could result in an improvement in the existing 
ratinus for w Corp. 

The agency also said that it expects the proceeds frae the sale of 
assets and/or initial public offerings of the units to be spun off will be used 
to help reduce the curreut debt rated by Hoock '8. The Aa3 senior ratinq 
confirmed is for: 
AX corp. - -  senior debt. 
m T  Capital CozporatioP - -  only the senior debt guaranteed 
by Corp. 
- ATLT credit Corporation - -  only the senior debt guaranteed by 
A m  Corp. 

NCR - -  guaranteed medium term notes. 
A m  Corp's (PI Aa3 shelf registration and its Aa3 
counterparty ratinq. 

confirmed. The new Corp maintains a 60 percent market 
ATLT corp's Prime-i camercial paper ratFnp has been 



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

includes Network System the nMlber two global telecotnnunications equipment 
manufacturer, will operate as stand-alone entities and be in a position to fund 
their own growth. 

Once divested, the other operations, such as Canmuxications Equipment which 

Over the longer term an independent Cummmications Equipment entity should be 
able to increase its sales penetration with the US Regional Bell Cperating 
Canpanies (RBOCs), independent phone canpanies, and the PTP Ministries of 
international governments because it will be free fran the constraint of its 
affiliation with m Corp's Cammications Services G r o u p  as potential 
regulatory changes and industry globalization bring Corp in campetition 
with these providers. 

faces many near tern challenges. The campany 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. 

Moodv's expects margin pressure to continue across all major business groups 
and cost reductions will need to be inplemented. 

&reover the ccmpany's troubled romputer business, 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. 

Corp., headquartered in New York City, is the leading provider of D.S. 
long distance and cellular telecommunication services, and is one of the largest 
global manufacturers of telecaammications equipment. 

LANGUAGE: ENGLISH 

LOAD-DATE: September 21, 1995 
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Copyright 1996 Reuters, Limited 

January 2, 1996, Tuesday, BC cycle 

SECTION: Domestic Money. Financial Report. 

LENGTH: 309 words 

HEADLINE: MOODY'S AFF1IZM.S m COW cT.N> RATINGS 

BODY : 
(Press release provided by Moodv ' 8 Investors Service Inc. ) 

rn YOFX, Jan 2 - proodv's Investors Service has confirmed the Aa3 senior 
unsecured long term debt ratins of AT&T Corp. and its guaranteed subsidiaries 
and the Prime-1 short term ratinq for ccmnnercial paper of Corp. following 
the campany's anuounc-t of a .$ 4 billion after-tax charge to fourth quarter 
earnings to cover personnel reductions of approximately 40,000, real estate and 
equipment consolidations and writedom of certain assets, in anticipation of the 
break up of Corp. into three publicly traded companies. 

Approximately $ 16 billion of debt affected 

Cash outlays associated with severance costs, Mood!r's noted, will be front f i  

loaded in 1996. Proceeds from the sale of a Capital, the IPO and 
capitalization of Systems and Technology, and other asset sales are expected to 
be cash neutral to positive X O ~ Y ' s  said. 

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

The ratinq agency also said that A m  faces many long term challenges as 
deregulation and increased canpetition will exert pressure on telecawnmication 
margins. However, the ratfns agency vent on to say that m is well-positioned 
to meet the canpetition and potentially can *rove its credit &&zg over the 
longer term. 

However, the ratfns agency also pointed out that the ultimate capital 
structure of the various g g Z  d t s  after the split has not been established as 
yet, but the agency is confident that ATCT's credit quality will not be 
seriously impaired. 

Corp., headquartered in New York City, is the leading provider of K7.S 
long distance and cellular telerommunications services, and is one of the 
largest global manufacturers of telecamnmications equipment. 

LANGUAGE: ENGLISH 

LOAD-DATE: January 3, 1996 A 



Noraern wst Thc Northern Trusr Company 

50 South LaSalle Street 

Chicago, Illinois 60675 

USA 
TF.L j1r.6~0.6000 

September 23, 1996 

Mi-. 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 wananting our sizable 
credit support and representing an entirely satisfactory relationship. 

Sincerely, 

. 
Er ic  Q. Strickland 
Vice President 
Relationship Manager 



5. Experience and Cusiomer References 

AT&T Response 

For each state in which the bidder has or is providing relay service, the bidder 
shall indicate: ( I )  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. I f  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. I f  no customer references are available or 
applicable, explain and provide three alternative references explaining the 
relationship of the reference to the bidder. 

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 I 
Service Contract Length of outgoing 

State Establishment Location Contract Call 
Date Volume 

August 1996 

Alabama 3/1/89 2200 Riverchase Cu 3 year extension 54,445 
Birmingham, AL 35244 4/97-3/2000 

California 1/1/87 20931 Burbank Blvd. 1/87 - 11/91 NA 
Woodland Hills, CA 91367 

Delaware 1/10191 15 LaSalle Square I year extension 13,308 
Providence, RI 02903 1197-12/97 

District of 5/6/92 725 13th Street NW Negotiating 52,451 
Columbia Washineton. DC 20005 3 vear extension 
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State 
Length of 
Contract 

2 year extension 
4/96-3198 

Rebid 5 year contract 
2195- 1/2000 

Rebid 26 months 
7/96-9198 

3 year tariff 
5/94-4197 

3 year contract 
11/96-10199 

41119 1-2129196 

Georgia 

Illinois 

outgoing 
Call 

Volume 
August 1996 

97,721 

170,756 

47,755 

22,552 

NA 

NA 

Kentucky 

4/1/91 

6/10/90 

10/1/91 

12/01/90 

11/1/96 

Maine 

5856 Buford Highway 
Norcross, GA 30071 

83 1 Park Avenue 
Norton, VA 24273 

2200 Riverchase Ctr 
Birmingham, AL 

15 LaSalle Square 
Providence, RI 02903 

2200 Riverchase Ctr. 
Birmingham, AL 35244 

Mississippi 

4/1/91 Montana 

New Jersey 

2901 3rd Avenue 
Seattle, WA 98121 

Yew York 

12/0U9 I 

1/01/89 

9/24/90 

7/15/93 

1l30196 

9/17/90 

7/1/91 

7/26/93 

2/1/91 

6/26/93 

8/7/92 

Pennsylvania 

I300 Whitehorse 
Hamilton Square Rd. 
Trenton, NJ 08690 

300 Clifton Cop. Pkwy. 
Clifton Park, NY 12065 

60 West Avenue 
Wayne, PA 19087 

15 LaSalle Square 
Providence, Rl 02903 

15 LaSalle Square 
Providence, RI 02903 

7104 Crossroads Blvd. 
Brentwood, TN 37073 

I5 LaSaIle Square 
Providence, RI 02903 

15 LaSalle Square 
Providence, Rl 02903 

83 1 Park Avenue 
Norton, VA 24273 

2901 3rd Avenue 
Seattle, WA 98121 

300 Foxcroft Avenue 
Martinsburg, WV 25401 

Puerto Rico I year extension 
7/96-6197 

5 year contract 
1/30/96-12/3 1/2000 

2 year extension 
10/96-9/98 

2 year extension 
7/96-6198 

3 year extension 
7/96-6199 

18 month extension 
9/96-6198 

2 year extension 
7/96-6198 

Permanent 
Certificate 

Rhode Island 

5,922 

18,902 

82,202 

13,953 

18,902 

129,094 

114,721 

15,304 

fennessee 

Vermont 

Virgin Islands 

Virginia 

Washington 

West Virginia 

Service Contract 
Establishment Location 

Awaiting rebid 99,458 
decision 

348,050 
1/1/97-6130197 

Tariff 148,815 
J 

J 
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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 23 1-6196) 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 2 1,000 AT&T 
Long Distance Relay calls originated in Florida between January and 
August 1996. 

AT&T Interstate Completed Calls 
Originated In Florida 

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 calls. 
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AT&T is the only provider of fully integrated TRSIOSD 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 1-800-855-1 155. 

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 fm’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 OveraU Satisfaction 
9/10 out of 10 

~ Report Date: July 23, 1996 

- , -  ~~~ 

0% 20% 40% 60% 80% 100% 
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CUSTOMER REFERENCES 

Illinois Relay Service 
Illinois Telecommunications Access Corp. 
907 Clocktower Dr., Suite B 
Springfield, IL 62704 

Delaware Relay Service 
Bell Atlantic-DE, Inc 
901 Tatnall St. . 
Wilmington, DE 19810 

Vermont Telecommunication Relay Service 
Vermont Department of Public Service 
120 State Street, Drawer 20 
Montpelier, VT 05620-2761 

Trudy Snell 
Executive Director, ITAC 
TTY: 217 698-0943 
Phone: 217 698-4170 
Fax: 217 698-0943 

Carol Bickerdyke 
Regulatory Manager 
Phone: 302 576-6362 
Fax: 302 576-1135 

Carol Martin 
Assistant to the Commissioner 
Phone: 802 828-4005 
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 l i t  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 
provided by AT&T; Integrated Services Digital Network, 
Automated Route Selection, Billing Equivalency for Consumers, 
Call Waiting, Customer Satisfaction Tools, Higher Transmission 
Speeds, Instantaneous Service Recovery, Originating Line 
Screening, Text to Speech, Touch Tone 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 he 
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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Surety S d m d  Sa* cmpmv 
Burnt Milk Rd. and Rm. 206 
Bndminsrer. NJ 079210751 

PROPOSAL BOND 

Know all Men by these Presents: 

THATWE, AT&T Camumications Inc., Ihn. 2A02, 745 R t .  202/206, Bridgehater ,  NJ 08807 

as principal. and SEABOARD SURETY COhPANY, 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 
F lo r ida  Fubl ic  Service Ccmnnission 
Capital Circle Office Center ,  2540 Schmrd oak Blvd, Tallahassee, FL 32399-0850 

asobligee.inthesumof Five Hundred Thousand and OO/lOO ($500,000.00) 

DOLLARS, lawful money of the United  state.^ 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, firmy by these presents. 

SIGNED. sealed and dated this 20th day of S e p t e n k r  1996 

WHEREAS, the said principal is herewith submitting its proposal for 
F lo r ida  Teleccmmunications 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 bereof. 



- - .- - 

- ~ o F F t c E s . ~ N s r r c t w % I w ~  SURETY ww%Q 2550 
9o#m, WAlTORNEY 

KNOW ALL MEN BY THESE 
made, constduted and a p p 0 - V -  
Thomas W. Patrick, Jr. or Bruce E. Carr or Bancy €I. Zaleski or John L. 
Lubatti 
Of 

’matSEABOARDSttRETYCOAAPANY,acorporatwnofthe~~~Ybhhes 
dDes mke. cofst~hrte md appoint John Goodloe or 

Fort Lauderdale, Florida 
itstrueand lawful A n o m e y - t n - F a c t . ( o ~ ~ , ~ x e c v ( c n d ~ o n ~ k h . l ( i n r u n n c +  P d k h w r r t y - w d  
ottmr Ot fotlows Without Limitations 

Such insurance poftes.  surety bonds. undertakings and mLwm?nt~ for ~ a f d  purpcnreb. when 8uly executed by the aforesatd 
Attomey-tn-Fact, +&hall be btndtng upon the sad Company 8s tuUy and to the same extmt as d SQ& by the duly authorued 
uffftcers of the Company and sealed wth ~ts caporate MI, and an the acts of Saw A t t o r n e y d c l ,  pumnl to Me aumonty 
hemby given. are hereby ratifled and confined 
The appointment is made pursuant to the fofkMtng By-Lam which were duly .dOpM by the Bosrd of Dlm30rs af the wid 
company on Oecernber 8th. 19n. with Amendments to and inchrdlng January 15.l982 and are still in full force and effect 
ARTICLE Vli SECTION 1 

~ ~ , b a d . , n c o g n l m s a , . ( i p u w ( o r a , ~ d w n ( K ~ u n d a ( w n e ~ k r t n r m m ( . n ( . H n p ~  
+nwrancepol,clsr bonds recognuances ~ ~ m n s , a m 8 m s o l w e t y . n d w d s n v m l n p ~ l o g , o l m ~ n y . n d R i s s s Q  SpreemtntlSndOmeC 
mdmg6 relating tn any way Ummo w to any cia- 01 )oQ -, shall be sgmd m he name and on Deh.n 01 Me C a n m y  

(a) bytheChaimandiheBOI)ra ineprsodent a v l c t P ~ ~ t w s R a r l 4 e n t v 1 ~ e - ~ t . n d b y m e S k r e t a r y  an*swlunSecrelnry aRcsden1 
Secreiary or a Resdeni Ass#sIanl Secretary or (b) By an Anomey-In-Fan iw the Cwnpany appoim and aulhorued by ths  Ch.irnun 01 Ms Bosrd IM 
President w a V~ce-Pre61dM110 m e  such ugrutun 01 IC) By such MMI ofllcm 01 mpresmtalives m Me Bosrd m y  from tme 10 bne Oclefmln 

T M  fed101 tne Campany shall rf appropriate be Mu& t m o  by any SUCh d e r ,  Ammeyin-Fact 01 rewssmt.tM” 
iN WITNESS WHEREOF SEABOARD SURETY COMPANY has caused these presents to be signed by one of tts Vice- 
Presidents. and its corporate seal to be hereunto atfixed and duly attested by one 01 IU Assistant Secretarm. this 
dayof July ,1091 

4 
I: 

9th 

.... , IQ..~!, ...., w o r e  me personaiiy appeared 

pora?esealofthesaidCornpany;thattbesealaffixed 
e Board of Directon of said Company; and that hesig 

C € R T l f l C A  

Aausbsnt %;etary on any 

Rld made., hereby is 

For Verification of the authenticity of this Power of Attorney you may call, collec1, 201-658-3500 and ask for the Power of Attorney clerk Please refer lo the Power 
of Attorney number, the above named individual(s) and details 01 the bond lo  which the power is attached In New Yorh. Diai 212.627.5444. 



STATE OF NEW JERSEY 

COUNTY OF UNION 

On this -fnldh day of a ,19% before me 

to me known and who, being personally came Barbara M. Babiak 

duly sworn by me, did depose and say that (he) (she) resides at 

Berkeley Heishts : and that (he) (she) is the 

of the corporation described in and that Assistant Secretary 

executed the foregoing instrument. 

Brian E. Shlhr 
, 



SURETY ACKNOWLEDGMENT 

STATE OF FLORIDA 

COUNTY OF BROWARD 

On September 20, 1996, be.-re me personally came Nancy H.ZuZeski, to me personally 
known who being by me duly sworn did depose and say that she resides in Fort 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 
NOTARY PUBLIC, STATE OF FLORIDA Personzlly Known - L/ OR Produced Identification - 

Type of Identification Produced 

CHARLOTTE ANN CARER 
NOTARY PUBLIC, STATE OF FLORIDA 

COMMISSION NO. 477663 
COhlISSION EXPIRES JULY 2,1999 



6. Bid Security Deposii 

/-- 

AT&T Response 

A bid securily deposit in the amount of $SoO,OOO shall beefurnished to 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 Jan- 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 surely company 
acceptable to the FPSC, licensed to do business in the State of Florida andshall 
be signed by a Florida Licensed Resident Agent. Such a bond shall be 
accompanied by a dub 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) abys ojier disqualification, withclrowal or signing of 
the contract. The successful bidder's bid security shall be returned, without 
interest, upon signing of the contract and furnishing rhe Pedormance Bond as 
spcij7ed herein. If the successful bidder fails to sign a contract within thirty 
(30) days a$er the Letter of Intent or fails to deliver rhe Performance Bond as 
specified herein, the bid securiw shall be forfeited to the Telecommunications 
Access System Fund 

AT&T understands and will comply. 

The original document can be found in the binder labeled Original. 
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Z Subcontractors 

AT&T Response 

If the bidder proposes to use subcontractors, the bidder shall idenii3 those 
subcontractors and indicate the scope of their role in the provision of relay 
service. The bidde; 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. As a 
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 

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. 

operate in a high pressure, sensitive environment which requires J 

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 
handle 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 to6influence 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 h4ATRIXX 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 will 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. 

MATFUXX 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. MATFUXX 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 
industly 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 parallel 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 



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 Orlando 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 he 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 MAT- PARTNERSHLP 

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: 

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. 

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. 

The combination of AT&T and MATRIXX, as part of the Cincinnati d 

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. MATFUXX 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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ANSI I TIA I EIA-464-0-1996 
APPROVED: March 29,1996 

TIAIEIA 
STANDARD 

~ Requirements for Private Branch 
Exchange (PBX) Switching Equipment 

TIA/EIA-464-B 
(Revision of ELUl'IA-W-A and Incorporation of ELUl'IA-464-A-1) 

' APRIL 1996 

~ TELECOMMUNICATIONS INDUSTRY ASSOCIATION 



NOTICE 

TIAlEIA Engineering Standards and Publications are designed to serve the public interest through 
eliminaling- . gs between manufacturers and purchasas, facilitating interchangeability 
and improvement of products, and assisting the purchaser in selecting and obtaining with minimum 
delay the proper produd for his particular need. Existence of such Standards and Publications shall 
not in any respect preclude any member or nonmember of TIA/EIA from manufacturing or sehg  
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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 
various 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, Stvle 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. 

r-. 
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2 SCOPE 

2.1 General 
This standard covers requirements for digital PBXs. Tbe standad anticipates that the majority of 
digital PBXs manufactured and sold in North America will have ISDN functionality and 
compatibility. Such digital PBXs are r e f e d  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 ANSVEIA/TIA-470A-1987, Teleohone Station Instruments with LOOD Signaling, (Ref A2). 
Integrated Services Digital Network (ISDN) compatible station interf&es &e assumed to be 
compatible with the parameters specified in ANSYEIAlTIA-579-1991, Acoustic-To-Digital and 
Digital-To- Acoustic Transm 'ssion Reouirements 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. 

4 

4 
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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 AS)*, 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 ANSVEIA/TIA-57 1- 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 will 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. 

It is expected that Underwriters Laboratories in the USA and the Canadian Standards Association in Canada will 
publish a biMtiOM1 product safety standard for Information Technology Equipment, based on the international 
standard, IEC-Publication 950. The document will be known as UL-1950ICSA C22.2 No. 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 2OOO's. compliance with UL-1459 in the USA and with CSA C22.2 No. 
250 in Canada will be acceptable. 

2. 

a f 
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3 DEFINITIONS 

this standard, which are not believed to be adequately treated elsewhere. 

3.1 Digital Switching 
Digital switching, as employed in this standard, is defined in IEEE Standard 100-1984, IEEE 
Standard Dictionarv of Electrical an d Electron ic Terms, (Ref A7). 

This section contains delinitions of terms needed for the proper understanding and application of 4 

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 multiple channels (e.& 
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 PBXs 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 its main PBX and is connected to the main PBX 
via short haul satellite PBX tie trunks. 

3.3 Interfaces 

3.3.1 Digital Trunk Interfme 
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 Inte.rfie 
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 T1.508-1992, Network Performance - Loss Plan for Evolving Dimtal Networks 
(Ref A8), connections between a digital PSTN office (e.& a DEO) and customer equipment, such 

4 

u 
i 
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as an ISPBX, are referred to as "access lies". Ref A8 defines two types of access l i e s ,  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 l i e  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. 

h 

P. 

4 

3.4.2 Digital Access Lines 
For loss planning purposes, a digital access line interface at the PBX is defied as an interface for 
which the network will accord loss treatment as for an interconnecting network with respect to 
connections through the network (as defied in Ref A8). This ioss 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 DE0 in 
the digital access line receive direction. For connections to the PSTN, no loss is inserted by the 
DE0 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 DS 1 connections to digital end offices. 
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3.5 Abbreviations 

3 

Abbreviations, other than in common usage, which appear in this standard are defined below. 4 

3.5.1 
ONS 
OPS 
ICs 
m 
IST 
ISDlTT 

YATT 
SID?T 
AAL(A) 
AAL@) 
DAL 
m 

PBX Interfaces 
- Line interface to on-premises station 
- Line interface to off-premises station 
- Digital line interface to ISDN Compatible Station (meeting requirements of Ref A3) 
- Analog trunk interface to tie hunk 
- Digital trunk interface to integrated services trunk 
- Digital trunk interface to integrated services trunk and digital interface to non-ISDN 

digital or combination tie trunk3 
- Analog trunk interface to analog satellite PBX tie trunk 
- Digital trunk interface to digital satellite PBX tie trunk 
- Analog trunk interface to analog PSTN access line 
- Digital trunk interface to analog PSTN access h e  
- Digital trunk interface to digital PSTN access line 
- Analog trunk interface to analog toll office (TO) trunk 

Some uses of these interfaces are shown in Fig 1. 

3.5.2 
Equivalents) 

Other Abbreviations (including PBX Trunk Types and Channel Bank 

AEO 
ARLP 
AT0 
DE0 
DID 
DPO 
DPT 
DRS 
m 
ERL 
FX 
FXO 
FXS 
IEC 
LEC 
OOLR 
PSTN 
ROLR 
SA0 
SAS 
SRL 
TOLR 
WATS 

- Analog End Office 
- Acoustic Reference LRvel Plan 
- Analog Tandem Office4 
- Digital End Office 

- Dial Pulse Originating (Channel Unit) 
- Dial Pulse Terminating (Channel Unit) 
- Digital Reference Signal 
- Digital Tandem Office 
- EchoReturnLoss 

- DirectInwardDialing 

- Foreign Exchange 
- Foreign Exchange Office (Channel Unit) 
- Foreign Exchange Subscriber (Channel Unit) 
- Interexchange C-kier 
- Local Exchange Carrier 
- Overall Objective Loudness Rating 
- Public Switched 'Telephone Network 
- Receive Objective Loudness Rating 
- Special Access Office (Channel Unit) 
- Special Access Subscriber (Channel Unit) 
- Singing Return Loss 
- Transmit Objective Loudness Rating 
- Wide Area Telephone Service 

3. In ANSI Standard EWTIA-464A-1989 &ate Bra nch Exchanee fPBX) S witchine -t For V o i c e w  
&plications (Ref A9), this interface was designated by the notation "DKP.  
Historically, TO denoted a Toll Office, now known as a Tandem Office. In the present context, TO denotes 
any office other than the EO (CO). 

4. 
4 



1. 
2. 

Dashed lines with arrow heads show internal PBX connections 
ICs, IST, and DAL interfaces and connections apply to ISPBXs defined in 3.2.1 

Figure 1 - Representative PBX Network Connections 
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4 INTERFACE REQUIREMENTS 
Note: The requirements in this section assume a ringer equivalence number (REN) of 5. r f  the 4 

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 nenuork The term 

"network" replaces the traditional reference to "Central Ofice" or "CO" except in cases 
where the CO performs a specific function. 

4.1.1 
Ground start access lines provide either two-way Direct Outward Dial (DOD) and attendant- 
handled incoming call service5, one-way DOD service, or one-way attendant-handled 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.6 
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 

As noted above, floating battery looks like conventional battery only during the first 210 ms of the 
addressing state; Le., 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; Le., 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 

Supervision - Ground Start Access Lines 

between tip and ring with neither of its leads grounded. 4 

5 .  

6 .  

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. 
The battery feed voltage range and maximum currents that can be encountered on ground start and on loop start 
acces lines are defmed by the network steady-state dc voltage vs. current characteristics given in ANSI T1.401- 
1993, lations - A n a l o e h e d  Access LbLMng 
Looo-Sm and G- (Ref A10) 4 



EWTIA-464B 
Page 9 

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 KSZ, 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 withii the frequency band 200 to 4OOO Hz. 

Condition 

4 

Min Max Polarity Switch R2 -E RL 
Position 

(Note 2) 

C II I R 2  

1 

2 

I 

42.5 V 56.5 V bothl&2 400 to 1740 $2 

io5 v 2 1300 to 2000 C2 

R1 
(Note I )  

I" 
2 

Polarity 
Switch 

2 
I 1 - 

"b 

I c 

R, = 600 0. (+I%) 
L 210 henry, up to 150 mA 
C = 500 pF (-10%. +50%) 

NOTES: 
1. 

2. 

Termination R1 is normally connected. Remove termination R1 or replace it by the 
alternative terminations in Fig 18 when specified. 
Resistance R2 + RL shall be continuously variable across the ranges given in the chart. 

Figure 2 - Loop Simulator Circuit 
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I 
I Test Test 

'tion 1 Condition 2 

Ring 

- m 52.W I I 

I T- I 

Ring Tip 

I 

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 .I .I .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. I .I .2 

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.7 
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 Table 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. 

Seizure - Incoming Call 

7. The network may not provide a disconnect signal before it provides an incoming seizure for the next call. 

4 

4 

d 
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vtp 
(volt) 

>lo0 0 

Signa- R, 
ture (KQ) 
A 18<R,<25 >lo0 
C >54 7cRtg<13 Re -55<vu<-40 
D >54 7<Rtg<13 >lo0 -55<vtg<-40 
E >54 7cRt <13 27<%,<35 -55<VV,<-40 

G >54 27-dC,g<35 -55<vu<-40 

J >54 14~Rtg<20 27<Kg<35 -55<Vu<-40 

F >54 27<&<35 Rtg -29<Vu<- 18 

H >54 27<qg<35 ?fo0 -55<vu<-40 

K >54 27<R-<33 >lo0 -29<V.-<- 18 

P 

Vrg 
(volt) 
0 
vtp 
0 
V% 
V% 
vtp 
V% 
0 

0 

4 

Table 1 - Acceptable Ground Start Terminations 

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 

- - 
GROUND 

Figure 4 - Three-terminal Loop Signature Equivalents 
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40 

20 

( 

DC Voltage (V), 
Tip-with- 

respect- 
to-ground 

-20 

-40 

I 
I 

.- 

I 

I 

:6,-11.3) 

20 40 t 

Current (mA) 

80 

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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40 

20 

0 

DC Voltage (V), 
Tip-with- 

respect- 
tO-groUnd 

-20 

-40 

0 

I .  

5) 
2.22,-7.33) I 

20 40 60 t 

Current (mA) 

Figure 6 - Network steady-state tip-to-ground dc voltage-versus-tip- 
conductor-current characteristics for ground-start signaling on lines 

with floating batteries during the alerting state 



EwI1A-464B 
Page 14 

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. 

Ringing 
Type 

A 

B 

J 

Volkq 
Range of compatible 

ringing frequencies (Hz) AC Signal 
V ( m )  

17 40- 130 
20 40- 130 
23 40- 130 

27 - 33 40- 130 
15.3 - 34 40- 130 
>34 - 49 62 - 130 
>49 - 68 62 - 150 

Table 2 - AC Impedance Pre-trip Requirements 
: Range 

DCBias V(dc) 
(Note 1) 
0 -  105 
0 -  105 
0 -  105 
0 - 56.5 
0 -  105 
0 -  105 
0 -  105 

Minimum 
Impedance 

(Q 
1400 
1400 
1400 
loo0 
1600 
1600 
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 68.3 12- 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 defmed 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 permamnt seizure signal.) Upon restoral of the carrier system; the tip ground is removed, 
restoring the trunk to its normal idle state, available for service. 

- -  -.as;:- w 
P 

4 

J 
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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 

Range of compatible 
Ringing ringing frequencies (Hz) 

Type 
A 17 

Voltage Range 

AC Signal DC Bias V(dc) 
V(rmS) 
40- 130 0 -  105 

17 - 23 
27 - 33 

55 - 130 0-  105 
95 - 130 0 - 56.5 

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 C2 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 .I .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 regions 

B 15.3 - 34 40- 130 0 -  105 
>34 - 49 62 - 130 0 -  105 
>49 - 68 62 - 150 0 -  105 
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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 

In this state, the dc resistance from tip-to-ground and ring-to-ground shall be greater than 30 KO. 
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 J.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 . I  .4 
4.1.1.4.1 To initiate an outgoing seizure, the trunk circuit shall ground the ring conductor 
through a local resistance of 550 O 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 l i e  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 

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 fall 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, 
unless the address signaling sequence has been completed. (This assumes no change or 
interruption of the network provided battery feed circuit and facilities.) 

acceptable region A shown in Figs 7 or 8. 4 

Seizure - Outgoing Call 

application of tip ground when the tip to ground dc voltage-versus-tip-conductor-current falls J 
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Figure 7 - Tip-to-Ring steady-state dc voltage-versus-current 
characteristics when normal power is available 
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Figure 8 - Tip-to-Ring steady-state de voltage-versus-current 
characteristics during commercial power outage 
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Figure 9 - Network steady-state tip-to-ground dc voltage-versus-tip- 
conductor-current characteristics for ground-start signaling on lines 
with floating batteries following network application of tip ground 

and prior to PBX removal of ring ground. 
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4.1 .I .5 
4.1 .I 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 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 (k 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 .I .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 loop 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 1 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 

Outgoing Address Signaling 

4 

1 
i 
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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 S1 a). 
4.1.1.7 Disconnect Sequences 

4.1.1.7.1 

The PBX hunk circuit shall open (150 KC2 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 ihe network will provide a disconnect signal before it provides 

The PBX shall idle the trunk within 200 ms of the removal of network ground. 
4.1 .I .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 until the hunk has been idled. 
4.1 .I .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 
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.9 
4. I .2.1 Idle Siate 
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 KQ (REN) for applied dc voltages not 
exceeding 100 V, and shall be greater than 30 KC2 (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. 

4.1.2.2 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 (defmed as the quotient of applied ac voltage divided by 

n 

Disconneci Originated by the PBX 

an incoming seizure for the next call. 

n 

Supervision - Loop Siart Access Lines 

r’. 
9. See footnote 6 

L 
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resulting true nns current) shall be greater than the values given in Table 2. This is necessary to 
prevent ringing pre-trip. 

between tip and ring conductors shall not exceed 3.0 mA, and it is desirable that it not exceed 1 .O 
mA. 

4.1.2.2.2 During the application of test voltages listed in Table 2, the total dc current flowing d 

Termination 

I 

I1 
Part 1 

Part 2 

Type 
Frequency (Hz) Test Voltage (V) Impedance (KQ) 

24 3 to 10 4 I l Z l I  18 
(see note 3) 

24 10 lZll I 4 0  

24 2.5 1221 I41Z11 (see note 
5) 

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 nns, shall exceed 20 KQ. 
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. 

5 
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4.1.2.2.5.4 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 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 grom& 
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 lo00 Hz; 
DC voltages from zero to e00 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 gromd. 
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 Kn. 
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 A m e r  Supervision 
Far-end answer supervision can be provided from some network offices. A PBX may, optionally, 
use this capability to enhance call accounting features. 
Following 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. 

c 

/-. 



EIA/TIA-464B 
Page 24 

4.1.2.3.3 Current Conrinuity 
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 - Ouigoing 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 
callig 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 Ouigoing 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 (G%) 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 to disconnect from the call or, on outgoing calls, to flash-recall a 
toll operator. If the PBX automatically generates flash signaling it shall generate an on-hook 
indication of 300 ms to 1 second duration to 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-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. 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 1 dJ3 (maximum loss in the 800- to 2450-Hz band minus loss in the 
2450- to 2750-HZ band I 1 dB). 

4 

4 
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4. 

4.1.2.7 Disconnect Sequence 

4.1.2.7.1 
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 
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. I .3 

4.1.3.1 Dejnition 
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 Condition 
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 0 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. 

Criteria for Transmission of PBX Disconnect 

Criteria for Detection of Network Disconnect 

One-way Direct Inward Dialing (DID) Service Nehvork Access Interface 
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11 c 
II O T  

R1 
(Note 1) 

R, - 600 D (*I%) 
' L 210 henry, up to 150 mA 
c = 500 pF (-108, +SO%) 

NOTES: 
1. 

2. 

Termination R1 is normally connected. Remove termination R1 or replace it by the 
alternative terminations in Fig 18 when specified. 
Resistance R2 + RL shall be continuously variable over the range of 400 to 2450 C2 

Figure 10 - DID Loop Simulator Circuit 

4 

.-( 

4.1.3.3 Seizure - Incoming Calls 
The PBX shall recognize a resistance of 2450 i.2 or less between tip and ring conductors at the 
interface as a network seizure. 

4.1.3.4 Incoming Address Signaling 

4.1.3.4.1 Signaling Proiocols 
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. 

4.1.3.4.1 .I Immediate Stari 
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. 

4.1.3.4.1.2 Wink Stari 
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 

4 
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signal shall not occur earlier than 100 ms after Eeceipt 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. 
4.1.3.4.1.3 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 outpulsing. 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 stiut 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 calling party. 

4.1.3.4.2 
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 

f l  

Receipt of Incoming Address Signals 

timing: 
r 

Cycle time, minimum 93 ms 
Duration of two-frequency signal, minimum 40 ms 
Signal-off time, minimum 40 ms 
Rise Time, maximum 10 ms 

4.1.3.4.2.2 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 Ki2 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. 

4.1.3.4.2.2.2 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 0 to an 0 
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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 Ksz, and no dc voltage will be applied. During the 
remainder of the outpulsing state, the network will have steady-state dc voltage-versus-curt 
characteristics within the network operating region shown in Fig 12. 

DC Voltage (V): 
Tip with respect 
to ring 

IN 

8( 

6c 

4 

20 

c 

-2c 

-4 

-60 

-80 

-100 

-I-------- 7 - - - - - - - - - -  , - - - - - - - - I  .C!L-21-  - I-------- ; 

20 40 60 80 100 
Current (mA) 

Figure 11 - Network Steady-State DC Voltage-versus-Current 
Characteristics during the Make Intervals of the Outpulsing State of 

Loop Pulsing 
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Figure 12 - Network Steady-State DC Voltage-versus-Current 
Characteristics in the Off-Hook State (Except the Make Intervals) 
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Figure 13 - Network Steady-State DC Voltage-versus-Current 
Characteristics during the Make Intervals of the Outpulsing State of 

Battery-and-Ground Pulsing 
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4.1.3.4.2.2.3 b o p  Pulsing 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 

(2) All values of R2 from R2 - 0 Q to R2 - 1500 a ,  with 
intervals of at least 300 ms 

(a) All values of R3 from R3 = 0 Q to R3 - (1500 - R2) Q, 
(b) C1 - 0 mF and also C1 - (0.001)@2) mF, 
(c) All values of R1 from R1 - 30 KQ to R1 = 300 KQ or greater, 
(d) All values of R4 from R4 - 30 KI;z to R4 = 300 KQ or greater, and 
(e) Switch SW open and also closed 

4.1.3.4.2.2.4 Banery-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 

(2) All values of R3 from R2 = 0 Q to R2 - 2450 Q, with 
intervals of at least 300 ms 

(a) All values of R3 from R3 = (770 - R2) Q to R3 - (2450 - R2) Q (negative values shall 

(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) AI1 values of E from E = 42.5 V to E = 52.5 V. 

be set to 0 Q), 
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(b) Battery and Ground Pulsing 

Figure 14 -Test Circuit for Dial Pulsing 

J 



EIA/TIA-464B 
Page 33 

4.1.3.4.2.2.5 
When receiving dial pulses from the network, the PBX shall: 

PBX Dial Pulse Receiving Characteristics e 

( 1 )  Tolerate an earth potential difference o f f  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 intewals, 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. 

4.1.3.4.2.2.6 
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 transmit 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 Amuncementlntercept 
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 Anendanr 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. 

Busy tone shall be returned to the calling party to indicate that the called station is busy. 
Reorder tone shall be returned to thecalling party as an indication that the call cannot be 
completed due to network blocking or the lack of equipment. 
Audible ring shall be returned to the calling 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 
In order to comply with FCC Part 68, the PBX shall return answer supervision as shown in Tables 
5 and 6. 

PBX Dial Pulse Time-out Interval 

- 

( I )  
(2) 

(3) 

Conditions for Returning Answer Supervision 

/’. 

5 % 

Y 
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PBX ResponsdCondition for DID Calls from the network which 
terminate at the PBX or PBX Private Network 

Answered by a station 
Answered by an attendant 
Routed to a recorded announcement that can be administered by 
the PBX user 

Answer Supervision 
Required Not 

Required 
X 
X 
X 

4 

Routed to a dialing prompt or voice recording equipment 

Routed to a busy signal 
Routed to a reorder signal 
Routed to a recorded announcement stating "number invalid", 

Routed, via forwarding, hunting, etc., to a station that does not 

Unanswered 

"not in service", or "not assigned", that cannot be administered 
by the PBX user 

answer 

X 
X 
X 
X 
X 

X 

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 

Reauired I Not 

u1 service , or no 

J 
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Notes on Table 6: 
P 1. 

2. 

The PBX shall return answer supervision on the DID trunk within 500 milliseconds 
after it has received answer supervision. 
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.10 This method will cause 
answer supervision to be returned for dl conditions listed in part 2 of the table. 

4.1.3.7.2 Answer Supervision - Elecm'cal 

4.  I .3.7.2.l 
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(1) function at the interface that falls within the acceptable region in Fig 
15. 

PBX Battery Reversal 

P 

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. 

P 
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P 

P 

4.1.3.7.2.3 
The PBX shall maintain battery on the tip conductor and ground on the ring conductor toward the 
network until disconnect. The PBX shall ignore opens (15 KS2 or greater across tip and ring) from 
the network that persist for 150 ms or less. 

4.1.3.7.2.4 
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 I 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 withiin 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 
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 
The PBX shall recognize 15 Ksz 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. 

4.1.3.8.2.2 
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 
The PBX trunk circuit shall be capable of processing a new incoming call within 700 ms after 
initiation of the network open. 

Mairuaining Call Supervision - DC 

Maintaining Call Supervision - AC 

Transmission of PBX Disconnect to the Network 

Detection of Network Disconnect by the PBX 

PBX Response to Network Disconnect. 

Return to the Idle State. 
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4.1.4 System Failure Transfer 
4.1.4.1 General 
4.1.4.1.1 System Failure Transfer (SlT) 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. 
4.1.4.1.2 The PBX is assumed to be FCC-registered equipment. The telephone is assumed to be 
FCC-registered and complying with EWTIA-470A (Ref A2). 
4.1.4.1.3 The station equipment designated for use during system failure 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 two-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. 
4.1.4.2 Requirements 
4.1.4.2.1 Operarion 
4.1 4.2.1 . I  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 

signals from the station terminal to the access l i e .  The scheme shown in 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 "mnsferred" 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 l i e s  and access lines and will disconnect these lines from the PBX. 
4.1.4.2.1.5 The holding signal i s  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. 
4.1.4.2.2 Transfer Conditions 
4.1.4.2.2.1 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. 

4 

surge strength required for the access line port, while passing dc current, voiceband, and signaling 4 

L x 
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4.1.4.2.2.3 It 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) 
(3) Respond to incoming seizure. 

4.1.4.2.3 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 intemption greater 
than 50 ms duration (allowing completion of conversation). 
4.1.4.2.3.4 When the network provides disconnect supervision, it is additionally desirable to 
provide the option of return to the normal states only after an intemption of loop current greater 
than 1.5 seconds (allowing completion of dialing and hook flashing). 
4.1.4.2.4 Supervision, Signaling and Transmission 
4.1.4.2.4.1 In normal operation (Le., in the presence of a holding signal), 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 EIAmA-470A (Ref A2), 
except as modified by the following: 

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-ohm 
resistor. 
It is desirable that the series dc resistance in the through-transmission mode be less than 
3 a. 
The insertion loss of a series device connection is delined 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. 
The 1OOO-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 52. 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. 

Originate trunk calls of any kind. 

fi 

(1) 

(2) 

(3) 

(4) 
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(5 )  In the 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 

4 

(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: 

Compression (dB) 1000-Hz Maximum Tone Power 
( a m )  
0 0.1 
4 

7 
0.1 
0.4 

(7) 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. d - 

(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) (P) 

1000 to 3000 140 
400 to 3200 280 

(9) 

(10) 

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. 
The transverse balance, measured using the connection shown in Fig 53 (see 5.6.2.2), 
shall comply with the following criteria: 

CO Tnmk Equipment State Minium Frequency (W 

Loop Start Both on-hook 60 200 to 1000 
and off-hook 40 1000 to 4000 

Interface Balance Range 
Requirement (dB) 

Ground Start Off-hook 40 200 to 4000 
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In the through-connection mode, the transfer device shall meet or exceed the following 
longitudinal-to-metallic balance requirements: 

(1 1) 

Frequency Minimum Balance 
(Hz) (dB) 
200 63 
500 63 
1000 63 
3000 58 

r' 

(12) With the transfer device in the through-connection mode, there shall be no adjusments 
that will allow net amplification to occur in any terminal port-to-network port through- 
transmission path within the frequency range 200 to 4OOO 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 all 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-to-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 resisrive termination (6) for rhe measurement required by 5.9. Use Fig 
I8 resisrive terminations (d) and (e)  for the metallic and rerminarions (a)  and (c)  for 
rhe longitudinal requirements for rhe 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 (f120) Q. 
In the transferred state, supervision and signaling operations are different. Stations 
associated with SlT 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. 

(1 3) 

( 14) 

(15) 

(16) 

(17) 

(a) 

(b) 

(1 8) 
(19) 

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 pulse or DTMF signals. (20) c 

9 Y 

.e. 
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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. 

4.1.4.2.5 Make-Busy Considerations 
It is desirable that the SlT equipment busy out the associated PBX line circuit (if any) in the 
transfemed 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 
PBX. 
It is also desirable that the SlT 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 Conriderarions 

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. 

4.1.4.2.6.2 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. 

4.1.4.2.7 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 CAMA access provides PBX stations with dedicated network access to an Enhanced 91 1 
system. 91 1 CAMA access permits the PBX to transmit address signals and the Caller's 
Emergency Service Identification (CESID) to the Enhanced 91 1 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 Cani ers and Customer Installations - Analog 
Voicegrade Enhanced 91 1 Switched Access Using Network-Provided Reverse-Batterv Signling 
[Ref A311. 

.e-- 

One-way 911 CAMA Access Interface 

B 
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NOTES: 
1 .  
2 .  

Contacts are make before break. 
Contacts designated (*) are unnecessary if the station is used exclusively for system 
failure transfer. 

Figure 16 - Typical Arrangement of Electro-Mechanical System 
Failure Transfer Device For PBX 

NOTES: 
1 .  

2 .  
3. 

Replace the SFT device with resistors for the tests of 4.1.4.2.4.2(1) and (2), as 

SFT voltage drop = VI - V, 
Resistor R, shall range from 0 to 400 Q. R, represents the station equipment 
resistance. 

Specif ied.  



EwI1A-464B 
Page 44 

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 Introducrion 
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 (4wire) 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: 

(1) Use (2-way, incoming, outgoing). 
(2) 
(3) 

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 external 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 I1 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. 

1 1 .  Although this section of the standard has been written in conformance with the re.quirements of Part 68 (Ref 
A4) 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 h a d  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 I1 (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 4ooo Hz, into a 6oo-ohm resistive termination 
while the bunk 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-to-2450 Hz 
band. 
4.2.3.2 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 path12 (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 voltage between the E lead and ground, resulting from E-lead contact 
opening shall not exceed: 

(1) 300vpeak. 
(2) 
(3) 

A rate-of-change of 1 volt per microsecond. 
An 80-volt level for longer than 10 ms. 

12. In the past, a IOOO-ohm, 5-watt resistor has been used to protect wetted-mercury and wire spring relay contacts. 
However, a zener diode with a breakdown voltage of 68 (iIO%) volts, connected between the M lead and 
ground, is now recommended as a general replacement for a resistor to minimize power consumption. 

'a - 3F -- 

d 
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Figure 19 - E & M Lead Signaling 
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4.2.3.2.2 On-Hook 

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 hunk circuit resides in the on-hook state, the PBX shall assure that: 

In any state, the PBX shall assure that an open circuit (20 KQ, or greater, resistance) between the -.I 

(1) 
(2) 

Ground is maintained on the M lead. 
The voltage between the M lead and PBX ground does not exceed 1 V dc when tested 
with the M lead connected through a IO00 (&I%) G? resistor to a -50 (f l )  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. 
4.2.3.2.3 Off-Hook 
In any state, the PBX shall assure that ground through a resistance of up to 150 a on the E lead is 
recognized as an off-hook signal from the channel equipment. 
As long as the hunk circuit resides in the off-hook state, the PBX shall assure that: 

A dc voltage of -42.5 to -56.5 V is maintained on the M lead. 
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. 
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. 

(1) 
(2) 

(3) 

4.2.3.3 Type I1 Signaling 

4.2.3.3.1 Voltage Limirarions d 

4.2.3.3.1.1 The open-loop channel equipment voltages appearing at the interface are as follows: 
(See Fig I9B.) 

(1) 

(2 )  
4.2.3.3.1.2 Ground shall be maintained on the SG lead. 
4.2.3.3.1.3 No significant ac voltage (maximum 5 V peak) shall appear 

(1) 
(2) 

On the SB lead, -42.5 to -56.5 V dc. 
On the M lead, 0 or rt12 V. 

Between the E lead and (earth) ground. 
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) 300vpeak. 
(2) 
(3) 

A rate-of-change of 1 volt per microsecond. 
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 4 
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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 c o ~ e ~ t e d  to PBX ground; 

(2) The current in the M lead is not greater than 100 mA when the SB lead is connected to a 
-50 ( f l )  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 f12 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: 

(1) 
(2) 

(3) 

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. 
The absolute value of the SB-lead current does not deviate more than 10 percent from 
the absolute value of the M-lead current. 

4.2.3.4 Address Signaling - Sending 

4.2.3.4.1 Dial Pulse Address Signaling 
See Normative Annex E (E4, E&M Trunk Dial Pulse Signaling) 
4.2.3.4.2 DTMF Address Signaling 
During senderized DTMF address signaling through the trunk circuit, the PBX shall assure that the 
DTMF sending requirements given in 6. I .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 
DTMF receiving requirements given in 6.1.5 are met. 

P " 
i 
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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) 
(2) 

(3) 

During alerting, audible ring shall be transmitted toward the interface. 
To avoid unnecessary alerting due to line hits, alerting shall not begin until incoming 
seizure persists for at least 150 ms. 
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. 

The PBX shall be able to return dial tone when it is ready to receive address signals. 
Dial tone shall be removed withim 500 ms after the start of the first address character. 
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 shall be prepared to register dial pulses withiin 
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 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 far-end PBX to the caller.) 
The PBX shall be able to send a wink (off-hooWon-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. 

(1) 

(2) 

(3) 

d 

4 
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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 trasmission 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. 
4.2.4.4 Ourgoing 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. 
4.2.4.5 Ourgoing 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 Cur-Through Operation 
4.2.4.5.1.1 In 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 hunk interface withiin 500 ms following the end of each dial pulse digit 
train. 
4.2.4.5.2 Non-Cur-Through Operafion 
4.2.4.5.2.1 In the senderized mode of operation, the PBX shall transmit DTMF and dial pulse 
address signals to the distant PBX in compliance with 4.2.3.4.2 and Annex E4.1, respectively. 
4.2.4.5.2.2 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 least 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 lmnk 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 In 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. 

n 
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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. 

4.2.4.7 Disconnect 
Tie trunks may be arranged for flash capability. Flash signals are. transmitted over flash-capable 
tie hunks to initiate internal caUig features; e.&, 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. 
4.2.4.7.2 Transmission of Flash 
The transmission of a flash is only valid when both ends of the hunk 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. It is desirable that the 
on-hook period last 400 ms. 

4.2.4.7.3 
The PBX shall detect a transition from off-hook to on-hook as a disconnect signal from the far end 
according to the following criteria. The PBX shall ignore an on-hook of 150 ms or less. On non- 
flash-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 shall 
interpret an on-hook between 300 and lo00 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: 

Detection of Far-End Disconnect or F h h  

( 1 )  On flash-capable 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 sexvice 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. 
On non-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. 

(2) 

4.2.4.7.5 
On all tie trunk calls on which answer supervision is not returned, the PBX shall meet the 
requirements in (I), (2), and (3) below when serving as an originating, tandem, and terminating 
system, respectively; 

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. 

Disconnect Sequences -Answer Supervision Not Returned 

(1) 

4 

4 

a 
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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 recofizes 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 called 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. 

(3) 

4.2.4.7.6 
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 forwad disconnect is validated and the far- 
end tandem PBX generates a backward disconnect in accordance with criterion (3), (4), or (5) 

Disconnect Sequences - Answer Supervision Returned 

below: 
(1) 

(4) 

When the neai-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 shall 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. 
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4.3 Network Interface - Digital (DS1 and DSX-1) 

4.3.1 
This section specifies the physical and electrical characteristics of the 1.544 Mb/s PBX interface, 
both at the DSX-1 PBX interface when terminated by a limited function NCTE or DSX-I 
compatible equipment, and at the DSl PBX interface when not terminated by an NCTE. The DS 1 
PBX interface is equivalent to the interface between the DS1 facility and the NCTE. When the 
DS 1 line is c o ~ e c t e d  to the DS 1 PBX interface, the PBX terminates the DS 1 line and provides the 
necessary critical interface circuit functions to keep the DSI line working properly. Connections to 
the DSX- 1 PBX interface and to the DSI PBX interface are shown in Fig 20. 
The reauirements for 1.544 Mb/s facilities are based on those of standard TI carrier. The line code 

Electrical and Physical Characteristics of the I544 Mbls PBX lnte~ace 

.. ~ 

is eith& Alternate Mark Inversion (AMI) with Zero Code Suppression (ZCS) or Bipolar Eight Zero 
Substitution (B8ZS). 

! 1 1 1 

DSX-I 
PBX 

interface 

DSI t 
PBX 

Interface 

I 

T T 

R + :R- 

RI n R 1  + 
DS 1 DS I 

T1 TI 

NOTES: 
1. 
2. 

3. 

t Electrical Characteristics are defined at this point (see 4.3.1.1,4.3.1.2) 
2 Electrical Characteristics at the NI are defined in ANSI TI .403-1995, Network-to- 
Customer Installation - DSI Metallic Interface (Ref A12) 
NCTE is described in ANSI EINTIA-547-1989, Network Channel Terminal 
Equipment for DS 1 Service, (Ref A 13) 

Figure 20 - 1.544 Mb/s PBX Interface Connections 

4 w 
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4.3. I .  I 
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 DS 1 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 

The requirements for the electrical interface are summarized below: 

DSX-I Electrical Interface 

P B X .  

Line Rate: 1.544 Mb/s f 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.lO1 [Ref A141 for the appropriate stralum level. 
Alternate Mark Inversion (AMI), except when B8ZS is used to achieve clear 
channel capability. (See text for pulse density constraints.) 

The amplitude of an isolated pulse shall be between 2.4 V and 3.6 V. 

An isolated pulse 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. . 
For an all-ones transmitted pattern, the power in a 3 + 1 kHz band centered at 
772 kHz shall be 12.6 to 17.9 dBm. The power in a 3 f 1 kHz band 
centered at 1544 kHz shall be at least 29 dB below that 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 
widths (half amplitude) shall be less than 20 ns. 

Line code: 

Test Loa& 100 a resistive f 5% 

Pulse 

h l s e  Shape: 
Amplitude 

Power 
Levels: 

Pulse 
Imbalance: 

Fig 21 presents the DSX- 1 pulse template. Note that the comer 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- I specification; Le., 
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. 
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Minimum Curve 
Time &!& Normalized 

Intervals) Amplitude 
-0.77 -0.05 
-0.23 -0.05 
-0.23 . 0.50 
-0.15 0.95 
0.00 0.95 
0.15 0.90 
0.23 0.50 

0.46 -0.45 
0.66 -0.20 

0.23 -0.45 

0.93 -0.05 
1.16 -0.05 

4 

Maximum Curve 
Time(Unit Normalized 
Intervals) Amplitude 

-0.77 0.05 
-0.39 0.05 
-0.27 0.80 
-0.27 1.15 
-0.12 1.15 
0.00 1.05 
0.27 1.05 

0.93 0.05 
1.16 0.05 

0.35 -0.07 

Normalized Amplitude 
1.5 

I 
I 
I 

I -  

0.5 - 

-0.5 I I 

-1 -0.5 0 0.5 1 

Time in Unit Intervals 

NOTE: 1 Unit Interval - 648 nanoseconds 

I .5 
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P 

9 

Figure 21 - DSX-1 Cross-Connect Isolated Pulse Template 
4.3.1.2 DS1 Elecm'cal Interface 
The electrical specifications describe the characteristics of the signals received and transmitted to 
the DS 1 facility at the DSI PBX interface (Fig 20). The signal delivered by the carrier is received 
on the PBX TI 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 DSI 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 

The requirements for the electrical interface are. summarized below: 
P B X .  

Pulse 
Shape: 

Power 
Levels: 

Line Rate: Network Timed 

Line Code: 

Test Load: 
Pulse 
amplitude 

1.544 Mb/s f 50 b/s (Note 2) 
1.544 Mb/s f 50 b/s PBX Timed: 

Alternate Mark Inversion (AMI), except when B8ZS is used to achieve clear 
channel capability. 
Resistive termination of 100 CI & 5%. 
An isolated pulse transmitted from the Network to the PBX shall have abase- 
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 
2.4 V and 3.6 V. 
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 f 1 kHz band centered 
about 772 kHz shall be in the range 12.4 to 19.7 dBm and the power in a 3 f 
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. 
Pulse amplitude may vary at a 60 Hz rate as a result of longitudinal currents in 
the powering loops of TI 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. 

Pulse 
Imbalance: 

60 Hz Pulse 
Amplitude 
Variation: 

Notes: 
1. 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 rauge of 0.0 to 16.5 dB at 772 
kHz into a 100 i2 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 f 200 b/s. 2. 
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Minimum Cu Ne 
Time (Unit Normalized 

Intervals) Amplitude 
-0.77 -0.05 
-0.23 -0.05 
-0.23 0.50 
-0.15 0.90 
0.00 0.95 
0.15 0.90 
0.23 0.50 
0.23 -0.45 
0.46 -0.45 
0.6 1 -0.26 
0.93 -0.05 
1.16 -0.05 

Normalized Amplitude 

Maximum Curve 
Tme(Unit Normalized 
Intervals) Amplitude 

-0.77 0.05 
-0.39 0.05 
-0.27 0.80 
-0.27 1.20 
-0.12 1.20 
0.00 1.05 
0.27 1.05 
0.34 -0.05 
0.77 0.05 
1.16 0.05 

I.JV 

1 .00 

0.50 

0.00 

-0.50 
-1.00 -0.50 0.00 050 1 .00 

Time in Unit Intervals 

NOTE: 1 Unit Interval - 648 nanoseconds 

1 S O  

4 

4 
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110 

loo - 

75 ' 

Pulse Amplitude 
(Percent of 
Reference) 

-75 

-100 
- 1  10 

NOTES: 

I 

! : - 16.7 

1 .  
2. 

Envelope of pulse amplitudes shall lie within the shaded areas . 
Reference (100 percent point) may be any amplitude in the range of pulse amplitudes 
(see text). 

Figure 23 - Pulse Amplitude Envelope with 60 Hz Longitudinal Currents 

3 
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4.3.1.2.1 

losses, shall be included in the transmit direction as part of the PBX interface circuitry. As a 
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 network 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 Installation - DS1 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 
canier'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 DSI 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 DS 1 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 a at 
772 kHz. To assure that performance objectives are met, this impedance should be matched by the 
PBX at the DSX-I or DSI interface. 

4.3.1.4 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 WIZ to 1.544 MHz for each path. 
4.3.1.4.1 Pulse Densiiy Constraints 
The pulse density of a DSX-I or DSI signal, except for the quasi-random signal, at the interface 
shall conform to the following constraints: 

In each window of 8 (n+l) bits, where "n" can equal 1 through 23. there shall be at 
least n "ones" present. 
No more than 15 consecutive "zeros." 

Line Build Out (LBO) Networks 
To ensure that a usable DS1 signal is available to the canier, selectable artificial lines, or equivalent li 

J 

(1) 

(2) 

4 B 
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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.lO1-1994, 
Svnchronization Interface Standards for Dieital Hierarchies (Ref A 14). Requirements for private 
network synchronization are given in ISOAEC IS 11753. Svnchronization Methods and Technical 
Reauirements for PISNs (Ref A15). Guidelines for North American private network planning are 
presented in Annex F. 

4.3.1 S.1 Jitter and Wander 
Jitter is short-term variation of the significant instants of a DSX-1 or DSI signal from its ideal 
positions in time. Wander is long-term variation of the significant instants of a DSX- 1 or DS 1 
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 UI is equal to 648 ns (one pulse period). The frequency bands are: 

(1) Band 1 (Jitter): 10 Hz to 40 kHz. 
(2) 
(3) 

Band 2 (Jitter): 8 kHz to at least 40 kHz. 
Band 3 (Wander): 0 to 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 S.2 PBX Output Jitter 
At the interface, the jitter of the PBX signal shall not exceed the following limits, in both bands 
simultaneously: 

r- 

(1 )  
(2) 

Band 1: 0.5 UI, peak-to-peak. 
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: 

(1) 
(2) 

4.3.1 S.4 
The PBX shall accept signals at the interface with the following jitter and wander characteristics 
(simultaneously in Band 1 and Band 2): 

23 UI peak-to-peak, in any 1-hour interval. 
28 UI peak-to-peak, in any 24-hour interval. 

PBX Jitter and Wander Input Tolerance 

(1) 
(2) 
(3) 
(4) 

Band 1 (Jitter): 5.0 UI peak-to-peak. 
Band 2 (Jitter): 0.1 UI peak-to-peak. 
Band 3 (Wander): 23 UI peak-to-peak, in any 1-hour interval. 
Band 3 (Wander): 28 UI peak-to-peak, in any 24-hour interval. 
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4 

Weighting 
(a 

/ 1OHz -@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 

Weighting 
(a) 

Slope: 20 dWdecade 

Band2 

I 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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/-- 4.3.1 S.5 
The DS 1 signal used as the timing reference from the public network may experience phase-time 
transients in addition to the jitter and wander identified above. Since many independent 
mechanisms (e.g.. TI protection switching, SONET VT pointers) can contribute to DSl phase 
deviation in the public network, an absolute limit for phase transient tolerance cannot be specified 
but a high probability of satisfactory performance of a PBX in slave timing mode can be achieved 
if the PBX can accept transients within the mask of Fig 26. 
Satisfactory operation when subjected to such transients means that the PBX output DSI signals 
track the phase of the reference input with minimal undershoot or overshoot, and without the PBX 
switching to an alternate reference. 

PBX Input Phase Transient Tolerance 

1 E+O5 

1 E 4 4  

1 E 4 2  

I E 4 I  , 
1E-02 1E-01 1E+00 I E 4 I  I E 4 2  

Observation Time, seconds ( S )  
(h4TIE - Maximum Timing Interval Error) 

Figure 26 - Maximum MTIE for VT1.5 Pointer Transient (Proposed) 

4.3.1.6 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. 
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111 

4- 

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 DSl 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 pulse (-), the 
inserted code is OOO-+O+-. 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 DS 1 signal 
for B8ZS code words. When a B8ZS code word is detected, it shall be replaced by eight zeros. 
Note that when a DSl signal is coded using BSZS, bipolar violations that are detected due to zero 
substitution should not be used in error rate calculations. 

4.3.1.6.1.2 Transmitting B8ZS 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, B8ZS coding cannot be 
used unless the network indicates that the access DS1 facility requires B8ZS. An end-to-end clear 
DS 1 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 c d i g  but include the capability for 
disabling it when interfacing network facilities that do not support clear channels. 

00000000 00000000 01 

000-eOt 0 0 0 4 o t  o+ 

Violations Based on Polarity 
of last "1" transmitted 

Figure 27 - Example of Bipolar Eight Zero Substitution (BSZS) 

" 
i 
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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. 

P 

Channel n-1 Channel n Channel n+l 

Uncoded Bit 
Stream 

01001100 

Zero Code 
Suppression Done 

' Prior to DS-1 Line 
Coding 

AMI Pulse Stream o+o(koo 
at DS-I Level 

11 1oO000 

Forced "I" in 
2nd least 
significant bit 
position 

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. 

F. Figure 28 - Example of Alternate Mark Inversion with Zero Code Suppression 

4.3.2 
For 1.544 Mb/s applications, two framing formats are supported: 

Signal Formats for 1.544 Mbls Facilities 

(1) 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 Hierarchv - Formats SDecification (Ref 
A 16). 
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: 

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). 

(1) 
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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 DSI 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-I or DS 1 signal is 1.544 h4b/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. 

9 I Frame 
125 p, 193 bits e 

. -  . .  . .  
c*- I w .  24 K b: Time :r - : slot # : - 2 . .  . .  . .  

I F j l 2 3 4 5 6 7 8  I 1 2 3 4 5 6 7 8  I Bit# I 1 2 3 4 5 6 7 8  I . .  

4 

4 

Sampling Frequency: SO00 Hz 
Output Bit Rate: 1.544 Mb/s 
Bits/Frame: 193 
Time SloWFrame: 24 (Sequential Assignment) 

Figure 29 - 1.544 Mb/s Signal Format 
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F Bit 

FS FT 
- 1  
0 -  
- 0  
0 -  
- 1  
1 -  
- 0  
1 -  
- 1  
1 -  
- 0  

FS - Sign 

Information 
Coding Bits 

1-8 
1-8 
1-8 
1-8 
1-8 
1-7 
1-8 
1-8 
1-8 
1-8 
1-8 

- 
Bit 

Number 

0 
193 
386 
579 
772 
965 
1158 
1351 
1544 
1737 
1930 
2123 

ng Cham 
0 1 - 1  1-7 
Framing (Sequence ... C 

FT - Terminal Framing (Sequence ... 101010 ...) 

Signaling 
Bit 

Signaliig 
Channel 

A 

Figure 30 - Superframe Framing Format 
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4.3.2.3 Extended Superj?ame 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 DSl level 
framing in North America. The ESF format is described in Ref A12. It is planned for 
implementation in all new designs of DSI level equipment that h e  on a pattern contained within 
the framing bit position of the DS1 1.544 Mb/s signal. ESF framing is not compatible with SF 

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 kbls 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 
DSO 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 DSO channels. 

4.3.2.3.2 
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 DSI 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 CB 1, CB2, CB3, CB4, CB5, and CB6 are contained within 
the Extended Superframe (ESD 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+l is the remainder after 
multiplication by the polynomial X6 and then division (Modulo-2) by the generator polynomial X6 
+ X + 1 of the polynomial corresponding to CMB N. The first check bit (CBI) 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 polynomial (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 

framing. 

2 kbls Cyclic Redundancy Check, CRC-6 

3 v 
i 

4 

4 
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a bit-by-bit basis with the CRC-6 check bits contained in the subsequently received 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. - 

ESF 
Frame 

Number 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
7 

- 
ESF Bit 
Number 

- 
0 
193 
386 
579 
772 
965 
1158 
135 1 
1544 
1737 
1930 
2123 
2316 
2509 
2702 
2895 
3088 
328 1 
3474 
3667 
3860 
4053 
4246 
4439 - 

F-Bit Assignment Bit use in each 
Time Slot 

Traffic 

1-8 
1-8 
1-8 
1-8 
1-8 
1-7 
1-8 
1-8 
1-8 
1-8 
1-8 
1-7 
1-8 
1-8 
1-8 
1-8 
1-8 
1-7 
1-8 
1-8 
1-8 
1-8 
1-8 
1-7 

- 

- 

Signaling Bit Use 
Options 

Sig. 
Chnl. - 

A A A  

A B B  

A A C  

A B D  - 
FPS: Framing Pattern Sequence (...00101 l...) 
p)DL: 
CRC: CRC-6 Cyclic Redundancy Check (check bits CBl-CB6) 
Option T Traffic (Bit 8 not used for robbed-bit signaling) 

4 kWs pacilityl Data Link (message bits m) 

Figure 31 - Extended Superframe Framing (ESF) F-Bit . Assignments 
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F-Bit 
Use CB6 rn 1 m CB 1 CB6 m I m 

F-Bit* 4053 4246 4439 0 193 4053 4246 4439 0 

Frame 22 23 23 24 

- ESFN-l 

CMB N-1 - 

Figure 32 - ESF/CMB Relationship 

<Divison <Dividend (CMB * 106)> 

1 0 0 0 0 1 1  
1 0 0 0 0 1 1 ) 1 1 1 0 0 1 0 1 0 1 0 0 0 0 0 0  

1 1 0 0 0 1  1 
1 0 0 0 0  1 1  

1 0 0 0 0 0 0  
1 0 0 0 0  1 1  

0 0 0 0 1  1 1  
0 0 0 0 0 0 0  

0 0 0 1  1 1 0  
0 0 0 0 0 0 0  

0 0 1  1 1 0 0  
0 0 0 0 0 0 0  

0 1 1 1 0 0 0  
0 0 0 0 0 0 0  

1 1  1 0 0 0 0  
1 0 0 0 0 1 1  

1 1 0 0 1 1 0  
1 0 0 0 0 1 1  

1 0 0  1 0  1 0  
1 0 0 0 0  1 1  

0 0 1 0 0 1 Remainder- > 

Check Bits memainder) to 
be sent in C ~ B  N+I: ’ CBl CB2 CB3 CB4 CB5 CB6 

0 0 1 0 0 1 

Figure 33 - Mathematical Check-Bit Generation 
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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. 
4.3.2.3.4 Data Link 
Beginning with frame 1 (ESF bit 0) of the superframe (see Fig 3 1). 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 control 
signals across the DSI interface. The specification of these signals is the same for both directions 
of transmission13 
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 D L  

(1) 
(2) 

Bit-patterned signals: repeated patterns (codes). 
Message-patterned signals: messages using a 4.921 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; theformatsofthegeneratedmessagesarein4.3.2.3.4.1.3 and4.3.2.3.4.2.1 
Operation, administration, and maintenance of the network may cause other messages to appear at 
the DSI 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 DSl 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 - 
0111 1110. 

4.3.2.3.4.1 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. 
4.3.2.3.4.1 .I Prioriry 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 intempted 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 1 6 4 1  pattern of 8 "ones" followed by 8 
"zeros" (cHMGWMl I 1  I I 1  I I). This pattern is transmitted continuously for 256 f 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. 

P. 
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4.3.2.3.4.1.2 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. ?be 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. 

4.3.2.3.4.1.3 Format of Bit-Oriented Messages 
Data link bit-oriented messages shall be of the format: 

oxxxxxxoll l l l l l l  
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. 
4.3.2.3.4.2 Message-Oriented Signals 
Message-oriented signals are signals conforming to an HDLC protocol as defined below. Two 
message-oriented signals are defiined for the ESF data link. One is a periodic performance report 
generated by the sourcdsink DS 1 terminals. The other is a path, test, or idle signal identification 
message that may be optionally generated by a terminal or intermediate equipment on a DS 1 circuit. 

4.3.2.3.4.2.1 
To carry performance reports, the carrier signal and the PBX signal shall conform to the level 2 
protocol (LAPD) specified in ITU-T (formerly CCIlT) Recommendation 4.921, ISDN Use r- 
Network Interface Data Link Laver Specification (Ref A 17). This application shall use a subset of 
the full capabilities of the Q.921LAPD protocol. The message structure is shown in Fig 34, 
where the following abbreviations are. us& 

(1) 
(2) UR: CommandResponse. 
(3) EA: Extended Address. 
(4) TEI: Terminal Endpoint Identifier. 
(5)  FCS: Frame Check Sequence. 

Format of Message-Oriented Pegormanee Report 

SAPI: Service Access Point Identifier. 

This message structure is that of a Q.921LAPD unnumbered and unacknowledged frame. The 
performance report shall use only the SAPVTEI 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 (01 11 11 10) in the bits between the opening and closing flags of a Q.92lILAPD 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. 

4 

4 

J 



ELWIA-464B 
Page 73 

Throughput of the data link may be reduced to less than 4 kb/s in some cases. The performance 
report is always passed14. 
4.3.2.3.4.3 Transmission Error Events 
The occurrences of transmission error events indicate the quality of transmission. The Occurrences 
that shall be detected and reported are: 

(1) Noevents 
(2) CRCerror 
(3) Severely emred framing 
(4) Frame synchronization bit e m r  
( 5 )  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. 

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 criteria will continue to 
serve as the basis for terminal alarms. 

A frame synchronization bit error event is the occurrence of a received framing bit 
pattern error. 

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 B8ZS- 
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 

A controlled-slip event is the occurrence of a replication or deletion of the data bits 
of a DS 1 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. 

- Severely Errored Framing Event 

- Frame Synchronization Bit Error Event 

- Line Code Violation Event 

- Controlled-Slip Event 

4.3.2.3.4.4 Message-Oriented Pe$ormance 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 DSI signal or 

r-. 

~~ 

14. The performance report with SAP1 14 should be constmcted and inserted on the data link by the source terminal 
that consmcts the infomation payload of the DS1 signal. The performance report with SAP1 14 should be 
delivered without alteration to the same teiminal that sinks the information payload of the DS1 signal. 
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from a separate equally accurate ( f i 2  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 perfonnance 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 cany 
performance bits of the three preceding one-second intervals form the performance report. 
4.3.2.3.4.5 
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 tenninal 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 Applicationr 
A carrier may require the use of the ESF data link for purposes related to the provisioning or 
maintenance of the DS 1 facility or circuit. Examples of these functions are: 

Path and Test Signal ID Messagefs) 

(1) 
(2) Providing protection switching control. 
(3) Providing clear channel capability. 

Communicating performance information within the Network. 

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 DSl 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 DSl idle signal is not to be confused with the data 
link idle code defined in 4.2.3.4.2. 

J 

d 
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1 

octet 
Content 

8 b b Is I4 b b 1 
Flag 01 1 1  1110 

14 
15 ag 

1 1 

3 I 
4 

5 
6 

01 111110 

7 
8 

9 
10 
1 1  
12 

001 11000 
or 
0011 1010 
00000001 

t 
t 

hl 
One- 

-1 second 
Report 

>to -2 4 

4 -3 

& l3 LCS 1 variable 

Figure 34 - Performance Report Message Structure 
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4 

ADDRESS 
001 I1000 
001 11010 
0oO0oO01 

CONTROL 
oo000011 

ONE-SECOND 
REPORT 
GI = 1 
G2-1 
G3 .. 1 
G4- 1 
G5 = 1 
G6-1 

SE- 1 

FE- 1 

LV- 1 

S L =  1 

LB-1 

U I , U 2 - 0  

R - 0  

INTERPRETATION 

SAPI-14, C/R-1 (Carrier) EA=O 
SAPI-14, C/R+ (CI) EA-0 

TEI-O, EA-I 

INTERPRETATION 
Unacknowledged Information 
Transfer 

INTERPRETATION 

CRC Error Event = 1 
1 e CRC Error Event 5 
5 e CRC Error Event 10 
10 e CRC Error Event 100 
100 e CRC Error Event 3 19 
CRC Error Event 320 

Severely-Errored Framing Event 1 
(FE shall - 0) 

Frame Synchronization Bit Ermr 
Event 1 (SE shall - 0) 

Line Code Violation Event 1 

Slip Event 1 

Payload Loopback Activated 

Under study for synchronization 

Reserved (Default value is 0) 
NmNl - 00, 01, One-second report module 4 counter 
10, 11 

FCS 
VARIABLE 

INTERPRETATION 
CRC 16 Frame Check Sequence 

Figure 34 (continued) 
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Table 7 -Assigned Bit-patterned ESF Data Link Messages 
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Notes on Table 7: 
(1) Rightmost bit traasmitted first. 
(2) The "protection switch line" codes of the form OlxXXXXOl 1 1 11 11 1 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). 
Use of this block of codewords is described in ATIS TlXl Technical Report No. 33 
(Ref A 18). 

(3) 

Table 8 -Unassigned ESF Data Link Codewords 

(Note 2) 
Notes on Table 8: 

(1) Rightmost bit transmitted first 
(2) Assignment of this codeword should be avoided due to its similarity to the 

4 

DL idle code described in 4.3.2.3.4 
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Table 9 -Example - ESF Data Link Performance Report Messages 

Fort - 
6 - 3  Slip = 1, all other parameters = 0, NmNl - 01 

to-2 

6-1 

to 

Severely-errored framing event - 1, all other 
parameters - 0, NmNl = 10 
CRC error events = 1, all other parameters = 0, 
NmNl- 11 
CRC error events = 320, all other parameters = 0, 
NmNl -00 
CRC error events = 0, all other parameters - 0, 
NmNl =01 
CRC error events = 6, all other parameters = 0, 
NmNl = 10 
CRC error events = 40, all other parameters - 0, 
NmNl - 1 1  

t - 6  t = t ( ) + l  t=t()+2 t = t 0 + 3  

FLAG 
ADDRESS OCTET 1 

ADDRESS OCTET 2 
CONTROL 

MESSAGE OCTET 1 
MESSAGE OCTET 2 

MESSAGE OCTET 3 
MESSAGE OCTET 4 

MESSAGE OCTET 5 
MESSAGE OCTET 6 

MESSAGE OCTET 7 
MESSAGE OCTET 8 

FCS OCTET 1 
FCS OCTET 2 

011111 10 
001 11000 

o0oo0oo1 
00oo0o11 

01111110 
001 11000 
0000000 1 
oO000011 

00OOOO00 
0000000 1 

00000000 OOOo0oo1 
00010011 OOO00000 

o0oo0o00 00000000 
01oooo10 oO010011 

xxxxxxxx xxxxxxxx 

x x x x x x x x xxxxxxxx 

01111110 
001 11000 

o0oo0oo1 
00oo0011 

10000000 
OOO000 I O  

o0000OOO 
OOO0000 1 

0000000 1 
00000000 

o0oo0o00 
o0o10011 

xxxxxxxx 

xxxxxxxx 

011111 10 
001 11000 

0000000 1 
o0ooO011 

001OOO00 
OOOOOO11 

100oO000 
000o0010 

OOOO0000 
o0oo0oo 1 

o0000001 
ooo00000 

xxxxxxxx 

xxxxxxxx 

FLAG 01111110 01111110 01111110 01111110 

B 
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4.3.2.4 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. 

4.3.2.4.1 Fauli Conditions 

4.3.2.4.1.1 Out-ojFrame Condition (OOF) 
An OOF condition shall be declared by the PBX with thekccumnce 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 rn are 2 out of 4,2 out of 5, and 3 out of 5. Loss of Frame failure is declared when an OOF 
condition persists for a period T, where 2 I T I 10 seconds. 

4.3.2.4.1.2 Loss of Signal (LOS) 
An LOS defect is the occurrence of 175 k 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 c T c 10 seconds. 

4.3.2.4.1.3 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 10-6 BPVs per bit. 

4.3.2.4.1.4 Remote Alarm Indication (M) 
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 

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 (OOO00OOOl1111111) 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: 

shall transmit an RAI signal as defined below. d 

(1) 

(2) 

(3) 
(4) 

The out-of-frame condition should persist for 2.5 f 0.5 seconds before sending the 
Yellow Alarm. 
The RAI should not be cleared unless the out-of-frame condition has cleared for more 
than 15 k 5 seconds. ‘ 
Detection of the RAI should occur within 335 to loo0 milliseconds. 
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 quire equal “on” and 
“off’ intervals, or both. 

4.3.2.4.1.5 Carrier Group Alarm 
The Carrier Group Alarm function is defined as either being in the Red Alarm condition (PBX 
cannot frame on the received DSl signal for 2.5 f 0.5 seconds) or receiving a RAI (which 
indicates that the far endpoint cannot frame on the transmitted DSI signal). 
The PBX should freeze its signaling state as soon as it loses frame synchronization on its DSI 
input. This should be done so that, for a 50% “ones” density, the probability of freezing an 4 
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incorrect signaling state should be less than 5%. If frame synchro~zation 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 f 5 seconds or an incoming RAI subsides for 100 to 
IO00 ms, the interface shall leave the canier p u p  alarm state. 
4.3.2.4.1.6 Alarm Indication Signal (AIS) 
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 intemption 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 DSI 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. 

4.3.2.4.1.7 Orher Alarms 
Other DS 1 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 inband 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 Activaiion 
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 Deactivaiion 
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 
Signaling for loopback activation and deactivation by means of the ESF channel is controlled by 
bit-oriented messages in the ESF data link. These messages are described in 4.3.2.3.4.1. 

4.3.2.5.4 
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. 

n 

/. 

Loopback Signals for rhe ESF 

PBX Operation During Line Loopback 

15. This loopback may be provided by adjunct equipment such as N C E .  

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. 

P. 

4 
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4.3.2.5.5 
When payload loopback is activated, the received information bits (1Sn 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 
integrity17 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. 

PBX Opernrion During Payload Loopback 

4.4 Network Interface - Digital (ISDN) 

4.4.1 

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 Intemated Serv ices Digital Network ( ISDN) Priman, Rate - 

4.4.1.3 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 - Inteerated Services Divital Network - Data-Link Laver 

4.4.1.4 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) - 
l e  ' it- wi h d Bearers rvi (RefA21). 

4.4.2 

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. 
PSSl is an IS0 standard for Private Telecommunication Networks based on ITU (formerly 
CCI'IT) Q.931/2 standards. The PSSl Standards define the signaling protocol for PBX-to-PBX 
signaling at the Q reference point. Q.931/2 defies call control for applications such as PBX-to- 
network and is based on a master-slave or asymmetrical relation. PSS 1, on the other hand, defines 
the call control signaling, as well as services, applicable to a peer-to-peer or symmetrical relation. 
The PSS 1 Protocol Model (Fig 35) is based on the IS0 Reference Model. The Protocol Control 
entity provides services to Call Control. Primitives exchanged across the boundary between Call 

ISDN Primary Rate Access Requirements (DSSI) 

Custo mer Installation Metallic Interfaces Laver 1 Spec ification (Ref A19). 

Simaline Specification for Application at the User-Network InterfacG (Ref A20). .-/ 

ISDN Private Network Signaling Requirements (PSSI) 

17. This requires that the timing of the transmitted payload loopback signal be synchronized 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 I S 0  11579, Information Technologv - 
Telecommunications and Information Exchange Between Svstems - Reference Configuration for 
Private Intemted Services Networking (PISN) Exchanges, Ref A22). 
The generic functional protocol IS0 11582, Information Technologv - Telecommunications and 
Information Exchange Between Svstems - Private Integrated Services Network - Generic 
Functional Protocol -for the S U D D O ~ ~  of Supplementarv Services - Inter-exchanve signaling 
rocedures and Drotocol, (Ref A23) provides the means to exchange signaling information for the 

:ontrol 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 generic 
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 (IS0 11572, Information Technologv - 
Telecommunications and Information Exchange Between Svstems - 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 IS0 11582 are applicable for information transfer procedures. 
For the support of supplementary services, both Basic Call Control, IS0 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 IS0 1 1579. 

4.4.2 3 

No Data Link (layer 2) requirements are specified by IS0 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 IS0 11579. 
4.4.2.4 Network h y e r  Requirements 

The Network (Layer 3) requirements for the Private Integrated Services Network are specified in 
IS0 1 1572 (Ref A24) 

/4 

/? 

Data Link Layer Requirements 
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Mechanism 

Figure 35 - PBX-to-PBX Protocol Model 

4.4.3 

4.4.3.1. Iuroduction 
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 caniers or as a station interface on the line si& 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, Inteerated Services Digital Network (ISDN) - Basic Access Interface for use on 
Metallic Loops on the Network Side of the NT (Lave r 1 smxificationl (Ref A25). 

4.4.3.2.2 Data Link Layer Requiremeus 
The Data Link (Layer 2) requirements for the ISDN Basic Rate U Interface are specified in ANSI 
TI .602- 1989 (Ref A20). 

ISDN Basic Rate Access Requirements 

d 

4.4.3.2.3 Network Layer Requirements 
The Network (layer 3) requirements for the ISDN Basic Rate U Interface Circuit Switched Bearer 
Services are specified in ANSI T1607-1990 (Ref A21). 
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4.4.3.3 

4.4.3.3.1 Elecirical and Physical Requirements 
The electrical and physical requirements for the ISDN Basic Rate S and T Interfaces are specified 
in ANSI TI.605-1991, Integrated Se rvices Digital Network (ISDN) - Basic Access Interface for 
S / T  Reference Points (Laver 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). 
4.4.3.3.3 Network Layer Requirements 
The Network (layer 3) requirements for the ISDN Basic Rate S and T Interfaces Circuit Switched 
Bearer Services are specified in ANSI T1607-1990 (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 EIAiTIA-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: 

ISDN Basic Rate S and T Reference Points 

(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 Q or less 

(2) Class B for PBX OPS interfaces having a station loop resistance limit of 2300 S2 or less 

(3) Class C for PBX OPS interfaces having a station loop resistance limit of 3300 S2 or less 

4.5.1.5 This standard refers to the maximum station conductor loop 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 5, since this will ensure that any FCC-registered terminal device with which 
the PBX is otherwise. compatible can be connected to the station interface. 

and minimum loop current of 16 mA or greater. 

and minimum loop current of 16 mA or greater. 

and minimum loop current of 16 mA or greater. 
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4.5.1.7 It is desirable that a PBX have a station loop resistance capability of at least 300 a for 
ONS application. 
4.5.1.8 
interfaces. 

4.5.2 Battery Voltage 

4.5.2.1 On-Premises lnteflace 
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 It 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, 8Wohm 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 
conductor or both for longer than 300 ms, except to transmit disconnect toward the station 
interface. 

4.5.2.2 Off-Premises lnter$ace 
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 ~0nne~te.d 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 banery andlor tip ground) may 

not be recognized and transmined by some network elements and should not be relied on as 
a disconnect signal. 

Unless specified otherwise, the criteria that follow apply to both ONS and OPS 4 

The PBX shall not intermpt battery on the ring conductor or ground on the tip 4 

iQ. v. .* 
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Figure 36 - Steady-State DC Voltage-versus-Current Characteristics 
for OPS Class A Interfaces 
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Figure 38 - Steady-State DC Voltage-versus-Current Characteristics 
for OPS Class C Interfaces 
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Condition Switch Position R2 + RL Continuously Variable over the Range: 

Class A Class B Class c 
1 1 RL to 200Q RL to 80051 RL to 180051 

2 2 Not Applicable 200 to 230051 900 to 330051 - 

T 
0 

2 

Switch 
1 1 

(Note 1) R I  

24 V 
C - 500 pF (-10%,+50%) 
R 1 - 6 0 0 Q ( i l % )  
L I  >]OH 

1. 

2. 

Termination R1 is normally connected. Remove termination R1 or replace it by the 
alternative terminations in Fig 18 when specified. 
Resistance R2 + RL shall be continuously variable across the ranges given in the chart. 

Figure 39 - Off-Premises Loop Simulator Circuit 

3 



Ringing Frequency Terminating 
(Hz) Impedance (a) 

17 - 23 10,00O/(N) 

20 8,000/(N) ' 

27 - 33 10,000/(N) 

where (N) = the number of station ringer equivalence with which the PBX is designed to work. 

Ringing Voltage (V 
rms) 

55 - 130 

40- 130 

95 - 130 

4.5.3.1.2 It is 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: 

At least one burst of ringing of minimum 0.8-second duration in any 6-second interval. 
At least one burst of ringing of minimum 0.6-second duration in any 4second interval. 
At least one burst of ringing of minimum 0.5-second duration at 55 V ms, or greater, 
in any 4-second interval. 

(1) 
(2) 
(3) 

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. 
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. 

Ringing -Additional Requirements for OPS Inferfaces 

4.5.4 

4.5.4.1 

Ringing Trip 

Ringing Trip - General 
The PBX shall trip ringing upon called party answer. 
4.5.4.1.1 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. 
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4.5.4.2 Ringing Trip - OPS 
4.5.4.2.1 A current-sensitive tripping circuit, connected in series with a ring lead, shall cause 

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. 

(1) No greater than 100 mA peak-to-peak current shall be drawn when resistor R is set at 
1500 Q or greater, or 

(2) If the current under (1) above exceeds 100 mA peak-to-peak, then, in addition to a 
tripping circuit that meets the charactexistics 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 
warning indication to craftspersons working on the line). 

ringing to be tripped in response to the off-hook signal received upon called party answer, 4 

4.5.5 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: 

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 1 1. 
A loop resistance range between the PBX station interface and the terminating 
impedance equal to the specified station working loop resistance of the PBX. 

(1) 

(2) 

Ringing Frequency 
(W 

17-23 

27-33 

AC Terminating Impedauce (Q) 

Class A Classes B & C 
70004N) 1400 

5000/(N) lo00 

%E- -; =.-. 
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- 
PBX 

R(0PS) 
PBXRmging n 
Trip Circuit w 

Ringing Trip Test Circuit 

Ringing Current 
Milliamperes Peak- 

to-Peak 

700 

600 

500 

400 

300 

200 

100 

NOTES: 
1. 

2. 

" ~~ 

10 20 50 100 200 500 loo0 loo00 

Ringing Trip Time (Milliseconds) 

Vary resistor R to obtain the desired trip current. 

The equation of the curve is I = - , where I is in mA, and I is in seconds. 100 
.JI 

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 K!2 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 Seiwe 
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 al l  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 

4.5.7 Recogniiion 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). 
45.7.2 The PBX shall remove dial tone within 500 ms after detecting the start of the first address 4 
character. 
4.5.7.3 The PBX shall 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 It is 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 Aleriing 
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-lime 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: 

25 ms, or less, duration for off-premises station (OPS) lines. 
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. 

( I )  
(2) 

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. 
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4.5.10 Call Supervision 
4.5.10.1 

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: 

Station Disconnect Signal and Flash Signal Timing 

(1) 
(2) 
(3) 

Ignore on-hook intervals of 150 ms or less. 
Interpret on-hook intervals of 300 ms to 1 second as valid flash signals. 
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. 

4.5.1 0.2 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 

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 It 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 interrupting 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 until 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. 
Apply a distinctive tone (reorder or busy, as specified 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 (idle) state as described in 4.5.6. I .  
Apply a distinctive tone (reorder or busy) toward the station interface for approximately 
10 seconds, then proceed as in (1) above. 
Time for 2 seconds after receipt of the other-end disconnect signal, then apply dial tone 
toward the station interface until the station equipment either goes on-hook or initiates 
address signaling for another call. 

disconnect timing. 

(2) 

(3) 

(4) 

" ~ ..,. I* 

I 

3 
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5 TRANSMISSION REQUIREMENTS 

5.1 Preamble 

5.1.1 General 
5.1.1.1 The use of mu-law encoding/decodmg, defined in ITU-T (formerly CCI'IT) 
Recommendation (3.71 1 (1984), Pulse C ode Modulation of 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 staudard 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 analog, or mixed analogldigital networks, the quality of an end-to-end connection is 
determined by the additive impairments of: 

(1) each analog link, 
(2) 

(3) terminal equipment, e.g., PBXs. 

the analog-todigital (AD) and digital-to-analog @/A) conversions associated with each 
digital link, and 

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. I In digital networks, the additive impairments associated with analog or mixed 
analoydigital 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 analogldigital 
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. 

d 

x 
i 
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5.1.4 Measurement Method 

5.1.4.1 
5.1.4.1 .I The transmission performance parameters for PBXs are given for connections between 
the following interface categories: 

General * 

(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/D'lT) 

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 Qwire 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 0. 
5.1.4.1.5 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. 

5.1.4.2 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 techniques for avoiding ripple influence on 
measurements are suggested 

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). 

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. 

P 

(1) 

(2) 

-. 'SF;.;. i 

9 
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5.1.4.3 Level Translation 
5.1.4.3.1 Each of the requirements in this section has been written with respect to the zero-level 

digital conversion. Where other than zero level has been used (see 5.3.1), the appropriate level 
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 interfae 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. 

5.1.4.4 

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 requirements 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 

goals. They should be interpreted from the same design perspective, evaluation perspective, or 
both, discussed in the preceding paragraphs. 
5.1.4.5 
To avoid the gain variations 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 
will 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) 

point in the switch, which is the level corresponding to an overload point of +3 dBm in analog-to- ./ 

Percent Compliance and Desirable P e g o m e  Levels 

accompanied by a percent compliance factor and should be viewed as performance improvement 4 

Dial-up Port for Trunk Testing 

5. I .4.6 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. 

Y 
i 
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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) 
(2) 

With the path through the PBX included in the connection. 
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 
C2 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 
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 Iniegrated Services Trunk Requirement 
The ISD/lT 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-io-Pori Loss Table Imerpretation 
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/IT interface and 0 dB loss from 
the NlT 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 A 4  Section 68.308(b)(5)] 

Insertion Loss Criteria for ISPBX 
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Table 12-ISPBX Loss Plan for Lines and Private Network Trunks 

0 -3 2 0 01-3 0 0 
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3 0 0 -3 -3 3 3 

3 3 0 3 3 3 3 

+ 
t 
+ 
t 
-+ 
t 
+ 
t 

[l] ONS 

[2] OPS 

[3] ICs 

r41 m 

+ 
[5] DAL& 

IST t 

+ 
Note 4 t 

[11 m 

(Values in dB) 

a 



EIA/TIA-464B 
Page 10 1 

* 
0 0 

0 013 
Note 5 

0 0/3 
3 316 

Note 6 
-3 -310 

t 
+ 
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DAL 

-3 

3 
-310 

Note 6 
316 

0 

0 

Notes on Tables 12 and 13: 

Table 13 - ISPBX Loss Plan for Inter-Access Line Connections 

(3) 

(4) 

The [-3.31 value pair should be provided for connections between an AAL(A) port and 
a I S D m  port serving as the interface to a combination tie trunk to a satellite PBX. 
It is desirable that the low-loss option ([O,O] or [-3.31) 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 2 {10,6) measured into a 900 C2 + 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 [-3.31 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 DE0 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 ofices in the PSTN. Such offices as well as analog 
connections to digital higher-rank PSTN ofices are expected to be phased out. 
Use 313 values when either or both analog access lines exceed 1.6 ms round-trip delay 
(about 40 miles) 
Use the 016 values for AAL(D) to DAL connections to a local DEO, 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 
CoMectiOns 
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5.2.2 
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.18 
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 AS, 
forms a basis for the private network loss plan. 
Transmission facilities to be used have losses compatible with the ISPBX port-to-port 
losses. 
ISPBX port-to-port losses associated with analog interfaces (AflT, AAL(A), A/TO) 
apply to any hunks with analog terminations at the ISPBX. 
ISPBX port-to-port losses associated with digital interfaces (IST, ISDilT, AAL(D))) 
apply to any trunks with digital terminations at the ISPBX. 

Digital PBX Loss Plan Assumpiions 

(1) 

(2) 

(3) 

(4) 

5.2.3 ISPBX Port Assumptions 

5.2.3.1 I S T  Ports 
When connected to a line port (ONS or ICs), the acoustic levels at the IST interface are: 

TOLR - -46 dB 
ROLR-+51dB 

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 Poris 
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 equivalent to 500-type telephone sets; i.e., 
such that with loops of 2.74 km (9 kft) of 26 gauge cable and normal battery feed and impedance 
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 C2 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 migration of loss beyond the end office (Ref A8). On 
digital inter-network connections, this is achieved by assigning to the ISPBX the loss normally inserted by the 
PSTN End Office. 

J 
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5.2.3.3 Digiial 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 UCS). 
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 ISDNhon-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&, 2 dB for intra-PBX calls, 8 dB for digital tie trunk calls, assuming ONS characteristics 
defmed above). 

5.2.4 ISPBX Loss Ranges 
The following ranges for the nominal values are allowed for each category of connections. 

P 

( I )  Station Interface to Station Interface Loss Ranges 
(a) The 1-kHz connection loss shall fall within the following ranges: 

I )  ONS to ONS connections: 4.5 to 7.5 dB 
2) ONS to OPS connections: 2.0 to 4.0 dB 
3) OPS to OPS connections: 0.0 to 0.5 dB 

1) ONS to ONS: 5.5 to 6.5 dB 
2) ONS to OPS: ' 2.5 to 3.5 dB 

Station Interface to Trunk Interface Loss Ranges 

@) It is desirable that the I-kHz connection loss fall withii the following ranges: 

Noie: Loss ranges for conneciiom including ICSporis are under siudy. 

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. 

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 plus 0.5 dB. 

(2) 

(3) 

f -=r 
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5.2.5 Loss Variation 
Loss (gain) variation is the allowable deviation from the average I-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-to-OPS, and OPS-to-OPS 
connections shall be. treated as separate categories. The I-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 f 1.0 dB 
Des i i l e  k 0.3 dB 

Mandatory k0.7 dB 
Desirable f 0.4 dB 

Mandatory k 0.7 dB 
Desirable f 0.4 dB 

(2) Station-to-Trunk Connections 

(3) Trunk-to-Trunk Connections 

d 

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 Lmels 

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).*9 The relationship to the DMW is that at an analog-todigital 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 turn, 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 ND, 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 

frame misalignment in channel banks as well as interference due to 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 neiwork. For reference level purposes, the DRS is the equivalent to 

19. DMW is the encoded representation of a 0 dBm, 1004-Hz signal. The standard digital milliwatt sequence and 
the corresponding analog sine wave have been established by the CCllT (now ITU) in Recommendation (3.71 I 
(1984). (Ref A27, Table 6). 

'g %. 
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the analog milliwatl signal in analog facilities. The use of 1020 Hz as a reference frequency 
is recommended in ITU-T Cformerly, CCllT) Recommendation 0.6 (1988), 
R- t F r  u (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. 
5.3.2 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 

Modem 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, 
d e f d g  a losdlevel 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 thebasis 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). 

/-- meet this objective. 

3 
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Table 14 - Output Interface Reference Signal Levels 

Interface Port Class connected to Interface Output Level (OL) (dB) 
Port Class 

ONS All other ports -3 
OPS AU other ports 0 
ICs ONS. ICs a 
ICs 
ICs 
ICs 
ICs 
ICs 

OPS +3 
+3 
0 

+3 
+3 

ICs 0 
m ONS 0 
m OPS -2 
m 
m 
m 

0 
0 (Note 2) 

-2 ~ 

m 0 
IST ONS, ICs 0 
IST OPS -3 
IST Any tiehunk 0 
IST M A ) .  0 \ ,  

IST +3 
ISD/lT ONS, OPS 0 
I S D m  m +3 
I S D m  Any tie trunk exceut A/?T 0 
I S D m  
I S D m  

+3 (Note 2) 
+3 

I S D m  W) 0 
VA'IT, SID'IT OPS - 
S/ATl", S / D n  All other ports 0 

AAL(A) (Note 1) ONS +3 . 
N A )  All other ports 0 
W) Any port 0 
m ONS. OPS -3 ~ 

Arm m, i S D m  0 
m . S/A"TS/D'IT -3 

Notes on Table 14: 
(1) ONS - AAL(A) connections shall have zero loss. To realize zero loss, the ports at 

each interface must be at the same level. To accomplish this, either the 
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. 
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). 

(2) 

si- -: =_*. 
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5.3.2.2 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 terminaVISPBX 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 ta ISPBX line ports.21 
5.3.2.3 
An ISPBX shall be designed to meet the interface values given in Table 15 within the indicated 
range for connections to l i e  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. 

- 

Acoustic Reference Level Plan Requirements 

$ 

$ I 
$ 
$ 
I 

n I 

I 
I TERMINAL 

- TOLR I 

I + 
b + I 
I 

6 

ISPBX 

I ROLR 

Figure 41 - Acoustic Reference Level Plan 

20. TOLR and ROLR are measures of terminal electro-acoustic efficiency. Definitions of TOLR and ROLR are 
' , ANSYIEEE Standard given in @ 

Perfo- 
661-1979 (Ref A29); applications of TOLR and ROLR are described in 
Voice Grade 1 ' Transmission 

21. For ISDilT connected to ICs ports, ARLP values are identical to those for IST. 

. .  . .  
. .  

. .  . .  

ANSYJEEE Standard 823-1989 (Ref A30). P- 



ISPBX Port MLR ROLR EWA) 
Interface Desiption -(dB)- -(dB)- (a) 

min.nom. max. min.nom. m a .  
On-premises line (from ONS port - ONS -48 -43 -38 +46 +51 +56 NJA 
Note 2) 

-premises 
ote 2) 

Off-premises line OPS -51 -46 -38 +43 +48 +53 NIA 
Analog tie hunk rn -51 -46 -38 +43 +48 +53 18 
Digital tie trunk (Note 3) ISD/TT -51 -46 -38 +49 +54 +59 24 

Analog Access Line; digital interface AAL@) -51 -46 -38 +43 +48 +53 18 
(Note 4) 
Analog TO hunk m -48 -43 -35 +46 +51 +56 24 
Satellite tie trunk SIAlT,SlD'IT -51 -46 -38 +43 +48 +53 18 
Integrated services trunk IST -51 -46 -38 +46 +51 +56 21 

Analog Access Line; analog interfacs AAL(A) -54 -49 -41 +40 +45 +50 12 

line (from ICs 

SDN-compatible line (including 

ONS -45 -40 -32 +49 +54 +59 N,!A 

ICs -54 -46 -38 +43 +51 +56 NIA 

4 

4 
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Frequency (Hz) 

60 
200 
300 

3000 
3200 
3400 

Frequency response (dl3) 
Mm. Max. 

+20.0 - 
0.0 +5.0 
-0.5 +1.0 
-0.5 +1.0 
-0.5 +1.5 
0.0 +3.0 

I I I 4600 to 12000 +60.0 - 

Points from 60 to 3400 Hz are connected by straight l i e s  on a linear (Response), log (Frequency) 
plot. 

Loss in dB 
Relative to 
1004 Hz 

Figure 42a - ISPBX Frequency Response Requirements, 2-Wire to 
2-Wire 

a 
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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) 

60 
200 
300 

3000 
3200 
3400 

4000 to 4600 
4600to12000 

Frequency response 

+20.0* 
0.0 

-0.4 
-0.4 
-0.4 
0.0 

+60.0 

B) 
Max. 
- 

+4.0 
+0.65 
+0.65 
+1.5 
+3.0 
- 

- 

* 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) 
plot. 

LossindB 
Relative to 
1004 Hz 

4 

Figure 42b - ISPBX Frequency Response Requirements, 2-Wire to 
4-Wire 

ne 
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Frequency (Hz) 

60 
200 
300 
3000 
3200 
3400 

3400 to 4OfXl 

4Ooo to 4600 
4600 to 12000 

(3) 4-wire Analog Trunk-to-4-wire Analog Trunk Integaces. 

Frequency response. (a) 
Min. Max. 

- + 16.0 
0.0 +3.0 
-0.3 +0.3 
-0.3 +0.3 
-0.3 + I S  
0.0 +3.0 

- 

- 

+60.0 - 
Points from 60 
plot. 

Loss in dB 
Relative to 
1004HZ 

-0.5 
0 

0.5 

1 
I .5 

2 

2.5 
3 

3.5 

4 

4.5 
5 

5.5 

6 

to 3400 Hz are connected by straight lines on a linear (Response), log (Frequency) 

Figure 42c - ISPBX Frequency Response Requirements, 4-Wire to 
4-Wire 

Jh 
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(4) Station-to-Digital lnterjbces ana' 2-wire Analog Trunk-to-Digital Inte$aces. 

-0.5 
0 

0.5 

Loss indB 1 
Relative to 1.5 
1WHZ 

2.5 

3 
3.5 

I Frequency (Hz) I Frequency response 

3200 
3400 

Mill. 
+20.0 

0.0 
-0.25 
-0.25 
-0.25 
0.0 

B) 
Max. - 

+2.0 
+OS 
+OS 
+0.75 
+1.5 
- 

- 

- 

d 

* 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 -1  si lro and from 4600 to 12000 

Hz changes to +32.0 dB. 
8[ ! 1200 I- 91 

Points from 60 to 3400 Hz are connected by straight Lines on a linear (Response), log (Frequency) 
plot. 

-14(SIN[x*(4oOo-Fy1200]-l) 
d 

3000 3200 3400 4OOO 4600 
Fresuency (W 

a. Digital-to-Station or ?-wire mnk 
b. Station or 2-wire. trunk-to-digital 

Figure 42d - ISPBX Frequency Response Requirements, 2-Wire to 
Digital 

. 
i 

4 
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Min. 
+16.0 

1 
+28.0 

(5) 4-wire Analog Trunk-to-Di; 
Frequency (Hz) 

Max. 
- 

+1.0 
+0.15 
+0.15 
+0.75 
+1.5 
- 

- 

- 

_ _  
200 * 
300 

3000 
3200 
3400 

3400 to 4ooo 

4.5 
5 

5.5 

4Ooot04600* 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

i i 

j j 

--_.-_.-..__.--_.-__-_ ~ 

! 
2.- _-__ L - - ! ! --_.-. ._..̂  ._._I -__-_ L __-_ _-__-_ 

--_--.--.-- 
I I 

4600 to 12000 * 

0.0 
-0.15 
-0.15 
-0.15 
0.0 

Figure 42e - ISPBX Frequency Response Requirements, 4-Wire to 
Digital 
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5.4.2 Overload of ISFBXs 
At a zero-level interface (5.1.4.3.1), overload should occur for a sinusoidal signal whose average 

in Table 16. 
power is greater than +3 dBm. Minimal overload levels for all ISPBX analog interfaces are listed 4 

Table 16 - Overload Levels at ISPBX Input Interfaces 

Interface 

AAL(A) 

overload 1 
Desirable 

6 
3 
3 
0 
0 
0 

vel (dBm) 

0 

5.4.3 Overload Compression 
For 95 Dercent of station-station, station-trunk. and trunk-trunk connections, the comoression of a 
1-kHz hput  signal relative to a.l-kHz, 0-dBm input signal shall not exceed the valies shown in 
Fig 43. 

-50 -37 0 3 6 
Fundamental Input Power (am) 

9 
8 
7 

- I  

Figure 43 - Overload Compression 



EWTIA-464B 
Page 1 15 

5.4.4 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 

Analog-to-Analog Connections 

Input Signal Tracking b r  (dB) 
Level Range MaXimum Average 

( a m )  (99 percent) 
0 to -37 3~0.5 M.25 

-37 to -50 *I .o k0.5 
Digital-to-Analog and Analog-to-Digital Connections 

Input Signal Tracking Error (dB) 
Level Range Maximum Average 

(dBm) (99 percent) 
0 to -37 f0.25 s .125  

-37 to -50 33.5 k0.25 

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 i2 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. I .2 OPS StationlTwo-Wire Trunk - Impedance Distribution 

For OPS ports and two-wire bunk ports that connect to facilities without line treatment22, 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 
For OPS ports and two-wire trunk ports that connect to facilities with line treatment, a test 
termination network of 600 i2 is recommended. 

OPS StationlTwo-Wire Trunk - Standard Interface 

22. As used in this context, the term "line treatment" 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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Interface 

ONS Lines 

OPS Lines, 
Network 

iccess Lines 
>ID, and Tie 

TNII~S 

Table 18 - ISPBX Minimum Hybrid Balance Requirements 

rest Term'n 
Network 

600 
a 

600 n 
or 

Fig 44 

Frequency 
Band 

j00-2500 Hz 

200-500 HZ 

500-3400 Hi 

i00-2500 Hz 

200-500 HZ 

500-3400 H2 

Miimum Hvbrid Balance 
Requikment 

Mandatory 
22dB 

equal to or greater than the values 
located on a straight l i e  

17 dB at 200 Hz and 22dB at 500 
Hz 

equal to or greater than the values 
located on a straight line 

22 dB at 2500 Hz and 17 dB at 
3400 Hz 
(Note) 
22 dB 

equal to or greater than the values 
located on a straight line 

17dB at200Hz and22dB at 500 
Hz 

equal to or greater than the values 
located on a straight line 

22dB at 2500 Hz and 17 dB at 
3400 Hz 
(Note) 

intersecting 

intersecting 

intersecting 

intersecting 

Desirable 

Note. All points are plotted on a loghear scale with the impedance values in dB on the l i a r  axis 
and the frequency in Hz on the logarithmic axis. 

loo0 ohms -+cF 350 ohms 
. .  

0.21 microfarads 

Figure 44 - OPS/2-Wire Trunk Test Termination Network 

ry 
i 
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5.5.2 Measuremem 
The measurement technique described in this section is applicable to line/& 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, 20, should match the impedance of the 4-wire port. 
These tests can be made with the linehunk unit in an extender board, or a path can be set up 
between the linehunk 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 (&) and the detector impedance (&) should match the interface impedance (600 a). 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: 

r- 

1. Measure the 1004-Hz loss, L1, 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, 
b, from the sending 4-wire interface to the 2-wire port of the trunWline unit, with the 

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 ANSYIEEE Standard 743- 
1984, Standard Methods and Equipment for Measuring the Transmission 
Characteristics of Analog Voice Frequencv C ircuits (Ref A31) (or an equivalent digital 
instrument), to the 4-wire interface. 

2-wire port terminated in 600 a. 

P 4. Measure Hybrid Balance 
NOTE: For single-frequency measurements, a signal source external to the RLMS may be 

required. The ouput 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: 

The single-frequency values are determined in a like manner. 

requirements. 

ERbdj = ERL - (Ll+ L2) 

6. The adjusted values of step 5 are used to determine compliance with the Hybrid Balance 

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 2.1 and the impedance of the reference network 
by Z2, 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. 

c 
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4-wire Analog Port 
nius m 

Signal in - 
I - Path 

Through 
PBX 

Test 
Termination 
Network 

I 1 I ” I I 
1 I 

Signal Detector U 

Figure 45 - Equipment Connections for Testing 2-Wire Analog Port 
Hybrid Balance Using Full Channel Method 

4wire. Digital 
Acmu Port 

2-wire Port 
1 Under Test 

Digital I Signal 
Signal i in 

+#.- Partial 

I I ” PBX 

Generator 
; HalfChannel Path 
i Adaptor M U . @  zx- Test 

Termination 
Network 

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 return loss (Em) shall exceed the values in Table 19 
on 95 percent of the interfaces. 
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Frequency 
Band 

P 

fl  

Minimum Return Loss 
Requirement 

Interface 

500-2500 Hz 

ONSIOPS 
L ies  

(Note 2) 

ONSIOPS 
Lines 

(Note 2) 

M ~ & t o I y  
22 dB 

Network 
Lccess Lines 
)ID, and Tie 

Trunks 

500-2500 HZ 

Table 19 - ISPBX Input Impedance Requirements 

(Note 1) 
22 dB 

Reference 
Impedance 

500-2500 HZ 

600 
n 

Complex 
Impedance 
(Note 3) 

(Note 1) 
22 dB 

600 
n 

1500-3400 Hz straight line intersecting 
22 dB at 2500 Hz and 14 

dB at 3400 Hz 

200-500 Hz ual to or greater than thc 
values located on a 

straight line intersecting 
14 dB at 200 Hz and 22 

dBat500Hz 

qual to or greater than thi 
values located on a 

straight l i e  intersecting 
22 dB at 2500 Hz and 14 : dB at 3400 Hz 

1500-3400 Hz 

200-500Hz 1.9 ual to or greater than tht 
values located on a 

straight line intersecting I 14dB at 200 Hz and 22 
dBat500Hz 

ual to or greater than tht 
values located on a 

22 dB at 2500 Hz and 14 
dB at 3400 Hz 

line intersecting 

200-500 Hz ual to or greater than thf 
values located on a 

straight line intersecting 
14 dB at 200 Hz and 22 

dB at 500 Hz 

qual to or greater than tht I values located on a 

(Note 1) I 

Desirable 
26 dB 

equal to or greater than 
the values located on a 
straight lie intersectini, 
14dB at 200 Hz and 2t 

dB at 500 Hz 

equal to or greater than 
the values located on a 
straight line intersecting 
L6 dB at 2500 Hz and 1 

dB at 3400 Hz 

- 
26 dB 

equal to or greater than 
the values located on a 
straight line intersecting 
14dBat200Hzand2t 

dB at 500 Hz 

equal to or greater than 
the values located on a 
straight h e  intersecting 
!6 dB at 2500 Hz and 1, 

dBat3400Hz 

-r 3% - 
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Notes on Table 19: 
(1) 

(2) 

All points are plotted on a logllinear scale with the impedance values in dB on the linear 
axis and the frequency in Hz on the logarithmic axis. 
ONS ports shall meet the mandatory input impedance requirement when using a 
reference impedance consisting of either 600 Q or a complex impedance as described in 
Note (3). OPS ports shall meet the mandatory input impedance requirement with a 
reference impedance of 600 Q and may, optionally, also meet the input impedance 
requirement with a complex reference impedance. 
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 lies designed with a complex input impedance network is either: 

The network shown in Fig 44, or’ 
A network consisting of a 275 S2 resistance in series with a parallel circuit of 780 Q 
resistance and 0.15 pF capacitance. 

(3) 

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 Table 
19. For interfaces designed to 600 Q in series with 2.16 capacitance it is appropriate to use a 
reference impedance of 600 Q 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 audio. 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 analogldigital 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 A%. 

4 

4 
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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 
Input Impedance Using Half Channel Method 
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Figure 50 - Equipment Connections for Testing 4-Wire Analog Port 
Input Impedance Using Half Channel Method 
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5.5.5 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: 

f i  

PBX Connection Type 

Station-to-Station 
Station-to-Analog Trunk 
Analog Trunk-to-Analog Trunk 
Station-to-Di@tal Interface 
Andog TNnk-tO-Digitd Interface 

Interface-to-Interface 

Digital Interface-to-Digital Interface 

Round-Trip Delay (ms) 

3.0 
3.0 
3.0 
2.4 
2.4 
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. 

P 

Table 21 - ISPBX C-Message Weighted Noise Requirements 

I C-Message Weighted Noise (dBmC) in the Absence of 

Connection Type Mean 95% (Mandatory) 
(Desirable) 

Analog-to-analog 16 20 
Analog-to-digital 15 19 
Digital-to-analog 9 13 
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> 

Digital czion,2 
A/D 

Converter Noise 
Generator 

P 

DIA Noise. 
Unit - Measuring 

Set 

~ 

Compliance with the 13 dBmC noise requirement for digital-to-analog (D/A) units is to be tested 
by feeding 19 dBmC 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. 

2 Noise Converter A/D /$ Lo 
Generator 

5.6.1.2 3-Wz Flat Noise 
(1) 
(2) 
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 0 dB. 

The 3-kH2 flat weighted noise shall not exceed 39 dBm on 95 percent of the connections. 
The 3-kHz flat weighted noise shall not exceed 35 dBm on 50 percent of the connections. 

DIA Noise. 
Unit - Measuring 

Set 

~ 

n- 

43 DIA Test Set 

Figure 51 - Idle-Channel Noise Test Arrangement 

c 
i 
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5.6.2 Longitudinal Balance (Analog Integhces) 
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. Longihulinal-to-Metallic Balance 

(1) Definition. The longitudinal-to-metallic balance is dehed as: 
Longitudinal Balance (dB) - 20 loglVs / Vml. 

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 l i t  noise on the talking circuit.) 

Method of Measurement. The test procedure is detailed in Standard Test Procedure for 
Measurement of Longitudinal Balance of Telephone Equipment in the Voice Band, 
ANSVIEEE Standard 455-1985, Standard Test Proced ure for Measurement of Longitudinal 
Balance of Teleuhone Eauiument in the Voice Band (Ref A32). It is recommended that a 
frequency selective vol&et& is used. These tests shall be conducted for only the off-hook 
state of the PBX. 
Requirement. The longitudinal-to-metallic balance, when measured according to Ref A32 
shall meet or exceed the criteria of Table 22. 

(2) 

(3) 

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 
(W (dB) (dB) 
200 58 63 
500 58 63 

1000 58 63 
3000 53 58 
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Figure 52 - Longitudinal Balance Limits 

5.6.2.2 Transverse Balance (Metallic-to-Longitudinal Balance) 
( I )  Definition 

Transverse balance is defined as: 

where Vs is the longitudinal rms voltage produced across a 5m-ohm 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: 

Transverse Balance (dB) = 20 log IVm I Vsl 

(2) 

(3) 

:Region I 

4 

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. 

(b) 
(c) 

All reasonable conditions of application of earth ground to the PBX under test. 
All CO bunk or OPS interfaces not under test, terminated in their appropriate 
networks or in some cases grounded (see (h), below). 

(d) All other than CO and OPS interfaces terminated in circuits appropriate to those 
interfaces. 

(r 

i 
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P. 
Both on-hook and off-hook states. 
Impedances of the balance test circuit shall be 600 Q metallic and 500 Q 
longitudinal, as in Fig 53. 
Termination of all interfaces not being measured shall be as follows: 
C O W  Fig54 
OPS, Off-hook Fig 55 
OPS, on-hook (unterminated). 
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) to the network port to 

2) Unterminated. 
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. 

Terminated in an impedance that will reflect 600 
which it is connected for through transmission (see Fig 56). 

Table 23 - Transverse Balance Requirements 

Interface State Frequency Range Minimum 
(W Balance (dB) 

CO Trunk-L.00~ Start On-hook 200-to- lo00 60 
1oO0-to-4oO0 40 

Off-hook 200-to-4000 40 
CO Trunk-Ground Start Off-hook 200-to-4000 40 
Reverse Battery @ID) Off-hook 200-to-4000 40 
OPS Line Off-hook 200-to-4000 40 
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NOTES: 
1. 
2. 

Vm shall not be measured at the same time that Vs is measured. 
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 6OO-ohm resistor 
substituted for the PBX. 
Exposed conductive surfaces on the exterior of the PBX shall be connected to the 
ground plane for this test, 
Use loop simulator of FCC Part 68 for CO hunks  with resistor RI disconnected. Use 
line simulator of FCC Part 68 for OPS lines and DID trunks with resistor R1 
disconnected. 

3. 

4. 

Figure 53 - Transverse Balance Test Circuit 

a 
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R 2  

R1 

- - R3 

I DenotesPBX - - GlUllnd 
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 dE3 from 200 to 1000 Hz, and 40 dB 
from lo00 to 4000 Hz. 

Figure 54 - Off-Hook Termination for CO Trunk Interfaces Not 
Under Test 

)T 

R 2  

RI  

- - 
R3 

I DenotesPBX - - Ground 

R1= 300 Kohms 

NOTE: Potentiometer R1 is used to adjust the balance of this termination. R 1 shall be adjusted 
to obtain a balance equal to or greater than 60 dB from 200 to 1000 Hz, and 40 dB 
from IO00 to 4OOO Hz. 

R2, R3 - 300 ohms 

Figure 55 - Off-Hook Termination for OPS or Unprotected ONS 
Interfaces Not Under Test 

4 
P 
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NOTES: 

T 
Trmverse 
Balance 

Test C i i t  

Equiv.) 
(Fig 53 or R 

I 

PBX 
wder 
test 

(Note 3) 

- PBXGround - 

(Note 2) 

(Notel) 2 

1. 
2. 
3. 

The switch shall be positioned as specified in 5.6.2.2 (3) Q. 
The value of 2 shall be selected so as to reflect 600 !2 at the T&R interface. 
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 



EIA/TIA-464B 
Page 13 1 

f 

5.6.3 Crosstalk 
5.6.3.1 Requirement 
The crosstalk coupling loss for every combination of through connections of all interface 
categories, over the 20040 3200-Hz frequency band, shall comply with the following criteria: 

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. 
The crosstalk coupling loss between any established connection through the PBX and 
any other through connection shall be at least 70 dB. 

(1) 

(2) 

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 IO-dBmC level of noise exist at the input interface of 
the disturbed connection. 

5.6.3.3 Procedure 
(1) 

(2) 

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. 
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. 
Take readings on both wave analyzers in the disturbed connections: (3) 

(a) 

(b) 
(c) 

(d) 

Select the higher power reading and subtract it from the calibrated level of the 
oscillator. The result is value A. 
Interchange the oscillator and load resistor R5 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. 
Select the lowest power value of A, B, C, and D. This is the value of crosstalk 
coupling loss for that pair of connections. 

(4) 
( 5 )  
(6)  

Repeat (3) for all frequencies over the range 200-to-3200 Hz. 
Repeat (4) for all loop current values according to (1). 
Repeat ( 5 )  for all pairs of connections of the PBX. 
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TI n 

R5 

I 
I 
I 
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0% 
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I 
I 

Disturbing Connection 

I 
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WA 
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TI to T4: WeCo #1 I IC or 119E or ADC 118F or equivalent 
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OSC: 

Wave Analyzer (H.P. 302A or Equiv.) 
Oscillator (H.P. 204 or Equiv.) 

Figure 57 - Crosstalk Coupling Loss Test Circuit for PBXs 
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5.6.4 Quanrizarion 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 

( I )  Analog-to-Analog Connection 

Input Signal Inputloutput Level Ratio 
Level ( a m )  Mandatory Desirable 
0 to -30 33 37 

I -40 27 31 
-45 22 26 I 

(2 )  Digital-to-Analog and Analog-to-Digital Connections 

Input Signal InpuVOutput Level Ratio 
Level (dBm) Mandatory Desirable 
0 to -30 35 - 

I -40 29 - 
-45 25 - I 

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 0 dBm. 
The input/output level ratio values given above will not change for such cases. 

/4 

5.6.5 Single-Frequency Distortion 
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. 

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 IZ-WIz range, the limit value is dependent upon the characteristics of the transmit filter and should be -32 
dBm. 

P 

9 
A! 
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5.7.1 Inte&&!ion Distom'on 
5.7.1.1 Intermodulation or harmonic distortion is caused by nonlinearities present in the electric- 

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-to-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 At input 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 intermodulation distortion limits on 95 percent or more of all connections withii each 
category shall meet or exceed the values given in Table 25. 

Table 25 - Intermodulation Distortion Limits for PBXs 

to-electric transfer function of the PBX. This form of distortion is of primary concern to the J 

Connection Interface Categories Distortion Limits 
(dB below received 

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. 
ISPBXs designed to transmit data up to 9.6 kWs 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 though 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]. d 
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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 rauge R. 

5.7.2.2 

(1) 

F 

Relative Envelope Delay (RED) Requirements 
Station Interface-to-Trunk Interface and Trunk Interface-to-Trunk Interface 
On 95 percent of the COMW~~OILS of this type 
- in the frequency range from 800 Hz through 2700 Hz, the RED curve shall lie below 

- it is desirable that in the frequency rauge from 500 Hz through 3000 Hz, the RED curve 
curve A in Fig 58; 

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. 

5.7.4 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 d connections through each connection category, the impulse 
noise level shall not exceed zero counts above 55 dBmC over a measurement interval of 
five minutes. 
It is desirable that the impulse noise level not exceed zero counts above 47 dBmC over 
a measurement interval of five minutes. 

/-. 

(2) 

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 Hii 
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 P h e  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 shall 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 

is a negative gain hit lasting a period of at least 10 ms. 

5.7.9 
The PBX shall pass a signal, analog port to analog port, with a PIAR with a ratio of -95. 
P/AR - 100 x ( (2EpmA)- l )  where Ep is the normalized peak and EFWA is the nonnaliied full 
rectified average of the envelope. 

than one dropout in a period of 1 hour, the subsequent hour shall have zero dropouts. A dropout -4 

Peak Power to Average Power Ratio (PIAR) 

J B  
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Figure 58 - Relative Envelope Delay vs. Frequency 
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5.8 
The following requirements shall apply to ISPBXs 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 a 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 D m  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 
withii 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 msparency, integrity and e m r  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 
There shall be: 

Digital Data Transmission Through The ISPBX 

Continuity of P e m n t  Data Connections 

a) no minimum duration of call for the data connection through the PBX when permanent 
data connection (Le., calls can be 'hailed-up" on a permanent basis) is a feature and 
assigned as such, or 
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 baffc without 
human intervention after any restarts or maintenance testing of the PBX that may interrupt the 
connection 

5.8.1.4 
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. 

5.8.2 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. 

b) 

Bit Error Rate Test (BERT). 
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Table 26 - Call Progress Messages for Digital Data 

4 

interface is busied out in the PBX d 
10) DISCONNECT 
11) REMOTE DISCONNECT 

to the data terminal that initiates the disconnect command 
to a data terminal when the other data terminal that is 

attached to another interface of the PBX in a session 
originates a disconnect. 

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 canid  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. 

Notes on Table 26: 
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r? 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) 
(b) 
(c) Through Transmission 
(d) 
(e) 
(f) 

(a) Metallic Voltage 
(b) Longitudinal Voltage 

Internal Signal Sources Not intended for Network Control Signaling 
Internal Signal Sources Intended Primarily for Network Control Signabg 

Idle State Circuit Stability for Tie Trunks 
Metallic Signal Power at Frequencies in the range 3995 to 4005 Hz 
Longitudinal Voltage in the 100- to 4oOo-H~ Frequency Range 

(2) Out-of-Band Signal Voltage Limits 

The above listed signal limitations shall apply to: 
(1) 
(2) OPSLines 
(3) Analog Tie Trunks 

Analog Access Lines with analog ISPBX interface (ground start, loop start, DID) 
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6 SIGNALING REQUIREMENTS 

697 
Nominal 
Low Group 770 
Frequencies 
(Hz) 852 

941 

.df 

Nominal High Group Frequencies (Hz) 

1209 1336 1477 

1 2 3 

4 5 6 

7 8 9 

* 0 # 

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 amex (Annex E). This section covers requirements for 
Dual Tone Multifresuency Signaling 0. 
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 Dejnition 
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 
The following criteria are intended to enmre that DTMF signals received at and transmitted by the 
PBX will provide reliable service in accomplishing the following functions: 

Process signaling through the voice transmission path from terminal equipment to 
DTMF receivers in the PBX. 
Process signaling through the voice transmission path from the PBX to network 
equipment DTMF receivers. 
Process address signaling through the voice transmission path from network DTMF 
senders to DTMF receivers in the PBX. 

Criteria for DTMF Signal Processing 

(1) 

(2) 

(3) 

6.1.3 Signaling Frequencies 
DTMF 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: 

4 

%. 
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6.1.4 DTMF Generator Characteristics 
DTMF 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 
Per frequency, minimum, high group 

-10 dBm 
-8 dBm 

Per frequency pair, maximum 
Per frequency pair, desirable maximum 

+1 dBm 
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.*5 
6.1.4.2 Frequency Deviation 
The frequency components shall be within 1.5 percent of their nominal values (6.1.3). 
6.1.4.3 
Duration time of the elements of the DTMF signal cycle are defined as follows: 

Pulsing Timing for DTMF Signals 

- 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. 

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. 

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. 

The sum of the fall time, signal-off time, and rise time. The interdigital interval starts 
when the pulse duration ends. 

The sum of the pulse duration and the interdigital interval. 

- Pulse Duration 

- Fall Time 

- Interdigital Interval 

- Cycle Time 

25. Many countries require that the level of the higher frequency must be 2 1  dB higher than the lower one. 
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Signal timing and pulsing rate (recommended range for DTMF sending 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 

Rise Time, maximum 5 ms 
Interdigital interval, maximum 3 s  

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. 

6.1.4.4 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. 

6.1.4.6 Tone Leak 
In signal OFF intervals during transmission of address signals, no DTMF component shall leak 
onto the transmission pa@ 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 ,DTh4F signals, shall have a return loss at its output terminals 
against 600 a of greater than 3.5 dB at all DTh4F frequencies over the range of loop currents 
supplied by the loop simulator circuit of Fig 2. 

6. I .5 Receiver Characterisiics 
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. 

4 
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r. 

r- 

6.1.5.2 Frequency Deviation 
The receiver shall register the frequency-pair signals when both frequencies fall within 1.5% of 
their nominal values26; 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. 
6.1.5.4 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 S.5 
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 (S.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 
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 
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 
DTMF 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 approximately 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 0.1 12-volt (zero-to-peak) output level; error rate shall be 
no more than 10 registration errors in 10,OOO frequency-pair signals (16.7 minutes). 

Registration in the Presence of Dial Tone 

Registration in the Presence of Message Circuit Noise 

Registration in the Presence of Impulse Noise 

26. DTMF receiver tolerances no longer require the 5 Hz offset which, at one time was specified to compensate 
for FDM carrier shift, since not many EDM 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,OOO frequency-pair signals (16.7 minutes). 

equipped with a C-message-weighted filter. The 0.1 12-volt output level will read approximately 
73 dBmC and the 0.200-volt output level will read approximately 78 dBmC. 

6.1 S.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 0.1 12-volt (zero-to-peak) output level; double-digit error 
rate shall be no more than four registration errors in 4OOO 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 4OOO pulses (16.7 minutes). 
6.1 S.9 
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 

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. 
6.1.5.1 I Input Impedance 
The minimum input impedance for the DTMF receiver over the 0 to 4 lcHz (including dc) frequency 
range shall be 40 Kn. 
6.1.5.12 Longitudinal Balance 
Longitudinal balance to ground shall be at least 50 dB over the band from 60 to 4OOO Hz, using the 
test method described in IEEE Standard 455-1985 (Ref A32). 

These tests shall be ma& with test equipment providing a termination to the source of 600 Q and 4 

Registration in the Presence of Signal Echoes 

Digit Simulation (Generation of False Digits) 
The average incidence of digit simulation by the receiver caused by speech, room noise, etc., J 

B 
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PBX Interface Type 

TIE-TRUNK 
91 1-CAMA TRUNK27 

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 hunk 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 herface  Types 
Table 27 lists the signaling trunk types and the equivalent channel units. 

I)-Bank Equivalent 
PBX End Far end 
4W E&M 4Wl2W EBrM 

DPO DPT 
COIFXJWATS 

DID 
OPS 

SASIFXS SAO/FXO 
DFT DPO 

SAO/FXO SASIFXS 

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 defme 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 allow 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 
terminating equipment, may be an unreliable source of such information. Therefore, it should be 
ignored. 

21 "91 I-CAMA" trunk in this section denotes the customer access to the Enhanced 911 Network, defined in 
ANSI Tl.411-1994, (Ref A I  I ) .  
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6.2.2 
For DID and 911-CAMA access, as well as for 2-wire EBrM, 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, 91 I-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 @PO). Signaling and supervision are as follows: 

DID, 91 1 -CAMA, and Tie Trunk Signaling 

Transmit to Network or Trunk 

State [ A I  B 
On-Hook 1 0 1  0 
Off-Hook 1 1 1 1  

Received from Network or Trunk 

State I A I B  
On-HWk I O I X  
Off-Hook I 1  I x  
Dial Pulse (DP) Break 
DP Make 

Dial Pulse (DP) Break 
DP Make 
Note: In the Transmit-to-Network-or-Tnmk Table, the DP states apply only to Tie Trunks. 

6.2.2.1 Outgoing Call - Basic Operarion (Tie Trunk only) 

Idle State 
Near-end PBX Goes Off-Hook 
(waiting to begin dialing) 
Far End Returns Wink (ready to 
receive digits): 

state During wink 
State After Wink 

Near-end PBX Dial Pulses 
Called Number 
Waiting for Answer 
Far-end Answer 
Notes: 

Transmit Signaling 
A B 
0 0 
1 1 

1 

1 

Receive Signaling 
A B 
0 X 
0 X 

1 
0 
0 

0 
1 

X 
X 
X 

X 
X 

Notes 

(1) 

(3) 

(4) 

4 

4 

(1) 
(2) 
(3) 
(4) 

Both near and far end are in on-hook state. 
Applies to wink start hunks only. 
For DP outpulsing, the transmit signaling A and B states are replaced by "DP. 
Applies to answered calls only. 

J 

" 
i 
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6.2.2.2 Outgoing Call - 91 1 -CAMA Trunk 

Receive Signaling 
A B 
0 X 
0 X 

Transmit Signaling 
A B 
0 0 
1 1 

Notes 

Idle State 
Near-end seizure 
Far End Returns Wink (ready to 
receive digits): 

State During Wink 
State After Wink 

Near-end PBX Sends Called 
Number 
Far End Returns CESID Request 
Signal 
Near-end PBX Sends CESID 

1 
1 

1 
1 

1 
0 

X 
X 

1 0 X 1 

1 1 1 X 

1 
1 

1 
1 

X 
X PSAP Answers 

Notes: 
(1) 
(2) 

CESID = Caller Emergency Station Identification number. 
PSAP = Public Service Answering Point. 

6.2.2.3 Incoming Call - Basic Operation (Tie Trunk or DID) 

Transmit Signaling 
A B 

0 0 

0 0 

Receive Signaling 
A B 

0 X 
1 X 

Notes 

(1) Idle State 
Far End Goes Off-Hook (request 
for digit receiver) 
Near-end PBX Returns Wink 
(ready to receive digits) 
state During Wink 
State After Wink 

Far End Sends Called Number 
Waiting for Answer 
Near-end Answer 
Notes: 

1 
1 

X 
X 
X 
X 
X 

(3) 

(4) 

(1) 
(2) 
(3) 
(4) 

Both near and far end are in on-hook state. 
Applies to wink start trunks only. 
For DP outpulsing, the receive signaling A state is replaced by “DP”. 
Applies to answered calls only. 



Talking State 
Far End Goes On-Hook (far-end 
party hangs UP) 
Near-end PBX Goes On-Hook 
(idle state) 

6.2.2.4.2 PSAP Disconnects First (91 I -CAMA Trunk) 

Transmit Signaling Receive Signaling 
A B A B 
1 1 1 X 
1 1 0 X 

0 0 0 X 

Communication State 
PSAP Disco~ects 
Near-end PBX Goes On-Hook 
(idle state) 

Transmit Signaling Receive Signaling 
A B A B 
1 1 1 X 
1 1 0 X 
0 0 0 X 

d 

Talking State 
Near-end PBX Goes On-Hook 
(near-end party hangs up) 
Far End Goes On-Hook (idle 
State) 

4 

Transmit Signaling Receive Signaling 
A B A B Note 
1 1 1 X 
0 0 1 X (1) 

0 0 0 X 

6.2.2.4.4 Near-end PBX Goes On-Hook Firsi (91 I -CAMA Trunk) 

Communication State 
Near-end PBX Goes On-Hook 
(near-end party hangs up) 
PsAP Disconnects (idle state) 

Transmit Signaling Receive Signaling 
A B A B 
1 1 1 X 
0 0 1 X 

0 0 0 X 
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Near-end PBX Abandons Outgoing Call Before Far-end Answer (Tie Trunk 

Transmit Signaling Receive Signaling 
A B A B 

Waiting for Answer 1 1 0 X 
Near-end PBX Goes On-Hook 0 0 0 X 
(near-end party hangs up) 

P. 

Note 

(1) 

6.2.2.4.5 
or DID) 

Transmit Signaling 
A B 

Waiting for Answer 0 0 
Far End Disconnects (far-end 0 0 
PMY hangs UP) 

Receive Signaling 
A B Note 
1 X 

0 X (1) 

6.2.2.4.6 

Idle State 

Trunk Made Idle 
Trunk Made Busy 

Far End Abandons Incoming Call Before A m e r  (Tie Trunk or DID) 

Transmit Signaling Receive Signaling 
A B A B 
0 0 0 X 
0 0 1 X 
0 0 0 X 

Note: 
( I )  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. 

6.2.2.4.7 Enhanced 91 I System Trunk Make-Busy Procedure (91 I -CAMA Trunk) 
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Supervision State 

6.2.2.5 Trunk Condition Emularion 

Trunk condition emulation is as follows: 
Transmitted Signaling 

A B TieTrunk DID Access 
(DFT emulation) 

Supervision State 

0 M Lead Grounded or Open Normal Battery 
I O 1  I On-Hook (Idle State) 

(Note 1) 

A B TieTrunk DID Access 
(D€T emulation) 

Off-Hook (Communication Reverse Battery 
State) 

Received Signaling 

~ 

On-Hook (Idle State) 
(Note 2) 
Off-Hook (Communication X E Lead Grounded or Loop Loop Closed 

Notes: 
(1) 

State) (Note 3) I I JClosed 
J 

For 91 1-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. 
For 91 1-CAMA Trunk connections, camer 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. 
For 91 I-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 signdig enters the idle state and remains in the idle state. 

(2) 

(3) 
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1 
DP 

F 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. e., 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) 

- -  
1 Current Feed (Not Ringing) 0 

Current Feed Open 1 
1 Current Feed Reversal (Note 2) 0 

(Note 3) 

State I A I  B State I A I  B 
 loo^ ODen 1 0 1  1 Ringing 1 0 1  0 

Transmit Signaling 

A B 
0 1 

LOG ciosed 
Dial Pulse (DP) 

Receive Signaling 

A B 
0 1 

1 1 

DP 1 

1 1 

1 
1 IO 

0 1 

0 1 

0 1 

1 

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. 
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 
This state cannot be produced by all network equipment. A no-battery state of duration 
> 600 ms indicates network disconnect. 

(2) 

r' 

(3) 

6.2.3.1 Outgoing Call - Basic Operation ( b o p  Stari) 

Idle State 

PBX Closes Loop (waiting 
for dial tone) 

Dial Pulsing 

Completion of Dialing 

Far-end Answer 
Notes: 

1 1 1 0  110 

(1) 
(2) 
(3) 

PBX delays for dial tone before entering this state. 
For DTMF dialing, the entry DP i s  replaced by a 1. 
When provided by the network 

F 
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Talking State 
PBX Opens Loop (near-end 
PMY hangs UP) 
Idle State 

6.2.3.2 Incoming Call -Basic Operation (Loop Start) 

Transmit Signaling Receive Signaling 

A B A B 
1 1 0 X 
0 1 0 x 
0 1 0 1 

Idle State 
Network Applies Ringing: 

- (during ringing application) 
- (interval between ringing 
applications) 

PBX Presents Call 
PBX Answers Call 
Normal Talking State 

Talking State 
Network opens current feed loop 
(far-end party hangs up) 
Idle State 

I TransmitSignaling 

Transmit Signaling Receive Signaling 

A B A B Note 
1 1 0 X 
1 1 1 X 

0 1 0 1 (2) 

A B 
0 1 

0 I 
0 1 

0 1 
1 1 
1 1 

6.2.3.3 Disconnect Procedures 
6.2.3.3.1 PBX Disconnects First (Loop Start) 

4 
I Receive Signaling 

A B 
0 1 

0 0 
0 1 

0 1 
0 X 
0 X 

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). 

J 

B =. _ _  -7  
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6.2.3.3.3 Network Abandons Incoming Call (Loop Start) 

Network Applies Ringing: 
- (during ringing application) 

- (interval between ringing 
applications) 

Network Abandons (caller hangr 
UP) 

PBX Stops Presenting Call 
Notes: 

Transmit Signaling 

A B 

0 1 

0 1 

0 1 

0 1 

Recc 'e Si&ing 

A B 

0 0 

0 1 

0 1 

0 1 

(1) 

(2) 

The PBX distinguishes a network abandon from the interval between ringing 
applications only by timing. 
Time limit expires, trunk is immediately available for new outgoing call or detection of 
new incoming call. 

6.2.4 
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 

Ground Start Access Line (including ground siari FXIWATS trunk) 

Received from Network 

Loop Closed 
Ring Ground (service 0 Current feed reversal 

Dial Pulse (DP) DP 
request) 
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6.2.4.1 

Transmit Signaling Receive Signaling 
A B A B 

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 Call 0 1 0 1 
PBX Answers Call 1 1 0 X 
Normal Talking State 1 1 0 X 

Outgoing Call - Basic Operation (Ground Start) 

Note 

(1) 

Idle State 

PBX Grounds Ring (waiting for 

Network Grounds Tip (dial tone 

PBX Removes Ring Ground 

dial tone) 

applied) 

PBX Closes Loop 

Dial Pulsing 

Completion of Dialing 

Far-end Answer 
Notes: 

Transmit Signaling 

A B 
0 1 

0 0 

0 

0 

1 

DP 

1 

1 

0 

Receive Signaling 

A B 
1 X 

1 

0 

X 

X 

0 X 

0 X 

0 X 

0 X 

0 110 

4 

Notes 

(5) 

(1) 
(2) 
(3) 
(4) 

These are transient states. PBX must close loop quickly to avoid false signaling. 
At this time, the network is providing dial tone and digit sending may begin. 
For DTMF dialing, the entry DP is replaced by a 1. 
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 interrupt call processing or result 
in a false. "one" digit being registered. 
When provided by the network (5) 

6.2.4.2 incoming Call -Basic Operation (Ground Siari) 

Note: 
(1) PBX delays presentation of call until ringing application is detected. 
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Transmit Signaling Receive Signaling 
A B A B 
1 1 0 X 

1 1 1 X 

0 1 X 

Talking State 

Network Removes Tip Ground 
(far-end party hangs up) 

6.2.4.3 

6.2.4.3.1 

Note 

(1) 

Disconnect Procedures 

Network Disconnects First (Ground Start) 

Transmit Signaling Receive Signaling 
A B A B 

Talking State 1 1 0 X 

PBX Opens Loop (near-end 0 1 0 X 

Network Removes Tip Ground 0 1 1 X 

e 

party hangs UP) 

(idle state) 

Note 

(1) 

1 

Transmit Signaling Receive Signaling 

A B A B 
PBX Waiting for Tip Ground 0 0 1 X 

PBX Removes Ring Ground 0 1 1 X 
(caller hangs up) 

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. 

Note 

(1) 

6.2.4.3.2 PBX Disconnects First (Ground Start) 

6.2.4.3.3 PBX Abandons before Network Has  Returned Tip Ground (Ground Start) 

a 3= Y 

i ~ 
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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 

The signaling states at the PBX are the same as those supported either by an interface historically 
referred to as Foreign Exchange Office (FXO) or by an interface historically referred to as Special 
Access Oflice (SAO). The signaling states for the FXO interface are shown in the tables. For the 
SA0 interface, 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 

two received states, loop open or loop closed. 4 

Received from Network (away from OPS 
terminal) terminal) 

State 
Ringing 
Not Ringing 

A I  B State A B  
0 0 LOOP open 0 1 
0 1 Loop Closed 1 1 

Idle State 

Station Closes Loop (Off-Hook) 

Dial Pulsing 

(Make) 
(Break) 

Completion of Dialing 

Transmit Signaling Receive Signaling 

A B A B Note 
0 1 0 1 

0 1 1 1 

0 1 0 1 (1) 
0 1 1 1 

0 1 1 1 

-4 

PBX Applies Ringing 
- m g R i n g i n g  
Application) 
- (Interval Between Ringing 
Application) 

Station Answers Call 

Normal Talking State 

. Transmit Signaling 

A B 
Idle State 0 1 

Receive Signaling 

A B 
0 1 

0 

1 

1 

1 

0 1 

0 1 

1 1 

1 1 
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Talking State 

6.2.5.3 

6.2.5.3.1 

A B 
0 1 

Disconnect Procedures 

Station Goes On-Hook (OPS) 

I Transmitsignaling 

1 

1 

(1) Station Opens loop (On Hook) 

Idle State 

I Receive Signabg 

0 

0 

A B I Note 
1 1 I 

Transmit Signaling Receive Signaling 

A B A B 
PBX Applies Ringing: 

- (During Ringing 0 0 0 1 

- (Interval Between Ringing 0 1 0 1 

PBX Abandons 0 1 0 1 

Application) 

Application) 

0 

0 

Note 

(1) 

Note: 
(1) No changes are made to the transmitted signaling, whether the PBX disconnects fust or 

after the station goes on-hook. 

6.2.5.3.2 PBX Abandons Terminating Call io OPS 

Talking State 
PBX Opens Loop (LCFO) 
PBX Returns to Idle State 
Station On-hook 

Notes: 

I Transmit Signaling 

A B 
0 1 
1 1 

0 1 
0 1 

Receive Signaling 

A B 
1 I 
1 1 

X 1 
0 1 

Notes 

(1) The Loop Current Feed Open (LCFO) 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. 
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. 

(2) 
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6.2.6 Table of Signuling States 
Table 28 defines the A&B-bit signaling channel states as they appear at the digital interface. 

I PBXPort 
Type 

Tie Trunk 
(outgoing), 
91 I-CAMA 
access 
Tie Trunk 

or DID 
access 
Tie Trunk 

(incoming) 

Off- 
Premises 
Extension 
(Note 1) 
Access Line, 
M A T S  

Ground or 

(Note 1) 

- - ____--- 

Loop start 

Table 28-Summary of A&B Bit Signaling States 4 

- 
'XS(SAS) XMT N o Lopp Current, 

No Ring Ground 
No Loop Current, 
Ring Ground 
(Note 2) 

Loop Current, No 
Ring Ground 
(Note. 3) 

RCV - 

l 1  , I  or Loo ?de, ed 

W P  Pen. 
1[0] Loo Closure 

or No Tip Ground, 

Current Feed or 
Tip Ground 
--No Ringing 

Current Feed or 
Tip Ground 
--Ringing 

Reversal 

I 

d 

Legend for Table 28: 
@ 
X 

(1) 
(2) 
(3) 

A and B signaling channel states are shown as they exist on the DS1 h e .  
Any listed state or condition 

Where the state is different for the SAS or SAO, it is shown in parenthesis. 
For loop start, the ring ground transmit state does not apply. 
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. 

Notes on Table 28: 
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state A B C D State A B C 
&-Hook 0 0 0 0 &-Hook 0 0 0 
Off-Hook 1 1 1 1 Off-Hook 1 1 1 

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 

D 
0 
1 

Transmit to Network or Trunk 

State 
Loop Open 
Loop Closed 

Received from Network or Trunk 

A B C D 
0 1 0 1 
1 1 1 1 

State 

Loop Open 
Loop Closed 

Ring Ground 
(service 
request) 

6.2.7.2 

A B C D State A B C D 
0 1 0 1 Ringing 0 0 0 0 
1 1 1 1 Current Feed 0 I 0 1 

(not ringing) 
0 0 0 0 Rev. Curr. 0 1 0 0 

Feed 

LoopOpen(no 1 I 1 1 
c m n t  feed) 

Loop Start Access Lines (in( 

State 

Ringing 
Not Ringing 

Transmit to Network or Trunk 

A B C D State A B C D 
0 0 0 0 Loop ope n 0 1 0 1 
0 1 0 1 Loop Closed 1 1 1 1 

:luding loop start FXIWATS Trunk) 

Received from Network or Trunk 

6.2.7.4 Off-Premises Stution 

Ip Q 
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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 transfening a call. This standard applies to call progress signals heard by 
the following types of callers: 

(1) 
(2) PBX attendants. 
(3) 
(4) 

On-premise and off-premise PBX station users. 

Callers located in the public switched telephone network (PSTN). 
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 

Dial 
Reorder 
Busy 
Audible Ring 

Other Signals 

RecallDial 
Special Audible Ring 
Line Lockout Warning 
Intercept 

Busy Verification 
Executive Ovemde 
Confirmation 
Stutter Dial 

call waiting 

4 

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 
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. 

Call Progress Signals Sent to the PsIlv  

-1 -s * 
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r- Table 29 - Standard Call Progress Signals 

OFF for 2.7 to 3.3 s. or 
tone ON for 1.8 to 2.2 s 
and tone OFF for 3.6 to 

~ ~ _ _ _ ~  ~ 

* 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 

I OFF for 0.25 f 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. 

5 

4 
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Notes on Table 29 and TabIe 30: 
1. 

2. 

3 .  

4. 

5. 

6 .  

6.3.4 

All power values shall be as measured into a 6OO-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. 
Line Lockout Warning Tone is no longer recommended; however, when it is required 
either Intercept Tone, Reorder Tone, or Busy Tone may be used. 
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. ?he application 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 difference in duration between Busy Verification and Executive Ovemde Tones is 
intended to be sufficient to permit ready distinction between the tones. 
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. 
Studies have shown that the lower level tones that are transmitted over hunks 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 intemption rates for the various tones. Unintermpted tones, such as Dial 
Tone and Intercept Tone, shall be continuously limited to -13 dBm. 

Dejnitions of Call Progress Signals 

6.3.4.1 Standard Signals 
6.3.4.1 .I 
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 caller 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 
systems, the PBX shall not disconnect the signal until it receives a discomect indication from the 
caller. 

a 



EIAIIIA-WB 
Page 166 

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 is 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 Sign& 

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 lime 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 h e  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-origmated 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 Ovemde tone is a burst of tone applied to a connection to indicate to all members of the 
connection that an ovemdiug party will be bridged onto the connection. 

3 E  Y. .e 
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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 fmt rotary dial pulse, or upon permanent timeout. 

6.3.5 

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 desirable 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. k 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-metic balance of tone generation shall be greater than: 

/4 

Electrical Stanahrds for Call Progress Signah 

P 

500 Hz 
IO00 Hz 
3000 Hz 

Frequency I Minimum Balance 
200 Hz I50dB 

47 dB 
44 dB 
42 dB 
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7 APPLICATION NOTES 

7 .1  
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 DAUIST 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/'IT. In 
order to assist the user in selecting the appropriate digital port for various applications, the 
following guidelines are given. 

ISPBX Loss Insertion Application Guidelines 

7.1.1 Nemork 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@) port designation on digital access lines to a local DE0 
when the DE028 

(a) 
(b) 

inserts no loss in digital to digital connections 
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 DE0 is arranged to provide loss 
treatment for digital connections between the DE0 and the ISPBX. 
Use the AAL@) designation on digital access lines to DEOs that do not provide loss 
treatment according to the criteria of (I) ,  above. 
Use the DAL port designation, when provided, on digital access lines to digital tandem 
switches or to IEC offices. 

(2) 

(3) 

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 I S D m  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. 

(1) 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 hunks andor with digitally interfaced analog access lines) predominate: 

ISDllT is recommended (provides lower end-to-end connection loss) 

(b) 

IST is recommended (provides lower end-to-end connection loss) 

most connections are established over single tie trunks or tandemed digital trunks: 

28. These DE0 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 DE0 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. 

B- i. * 

4 

.d 
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For networks with long delay connections and without echo control devices such that 
connection loss is the controlling factor for echo control and in which 

hybrid tandem connections (in which digital tie trunks are concatenated with analog 
tie trunks and/or with digitally interfaced analog access lines) predominate: 

(2) 

(a) 

1ST is recommended (provides more end-to-end connection loss) 
(b) most connections are established over single tie trunks or tandemed digital trunks: 

lSDi7T is recommended (provides more end-to-end connection loss) 

The same designation (IST or I S D W  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 0). 
In Fig 64, X and Y represent, respectively, TOLR and ROLR values (as defmed by the Acoustic 
Reference Level Plan, 5.3.2) at interface T . M and N represent Tables 12 or 13 electrical losses in 
the lSPBX 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 KSZ is specified, the corresponding impedance specification for a 
PBX having REN - 4.0 will be 5/4 x 100 (2 125 KSZ). 
7.3.2 If a current of M.6 mA is specified, the current specification for a PBX having REN = 2.0 
will be Z 5  x 0.6 (2 0.24 mA). 
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Figure 64 - Proprietary Terminals 
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IS0 Standard 1 1582, 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 

L 
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IS0 Standard 11572, Information Technology - Telecommunications and Infomation 
Exchange Between Systems - Private Integrated Services Network - Circuit Mode Bearer 

ANSI TI.601-1992, Integrated Services Digital Network (ISDN) - Basic Access Interface 
for use on Metallic Loops on the Network Side of the NT (Layer 1 specification) 
ANSI TI.605-1991, Integrated Services Digital Network (ISDN) - Basic Access Interface 
for SIT Reference Points (Layer 1 Specification) 
ITU-T (formerly CCIlT) Recommendation G.711 (1984), Pulse Code Modulation of 
Voice Frequencies 
ITU-T (formerly CCIlT) Recommendation 0 . 6  (1988), 1020 Hz Reference Test 
Frequency 
ANSVIEEE 66 1 - 1979, Method for determining Objective Loudness Ratings of Telephone 
Connections 
ANSI/IEEE 823- 1989, Standard Methodology for Specifying Voice Grade Channel 
Transmission Parameters and Evaluating Connection Transmission Performance for 
Speech Technology 
ANSVIEEE 743-1984, Standard Methods and Quipment for Measuring the Transmission 
Characteristics of Analog Voice Frequency Circuits 

Services - Inter-exchange Signaling Procedures and Protocol 4 

ANSVIEEE 455-1985, Standard Test Procedure for Measurement of Longitudinal Balance 
of Telephone Equipment in the Voice Band 
Donald B. Owen, Handbook of Statistical Tables 
Selected Techniques of Statistical Analysis for Scientific and Industrial Research and 
Production and Management Engineering 
Bellcore, Telecommunications Transmission Engineering, Vol. 3. Ch. 12, 1990 
TA-NPL-OOO436, Digital Network Synchronization Plan 4 
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ANNEX B. VERIFICATION AND ANALYSIS 
This annex is informative only 
and is not part of this st&d. 

B 1 Introduction 
Subject to practical limitations, compliance with a requirement would be met by physical testhg 
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 alternative to 100% exhaustive testing. 
NOTE: With the permission of the Canadian Standards Association, the material in this annex is 

reproduced from CSA Standard CAN/CSA-T5 12-M91, Functional and Compatibility 
Requirements for Private Branch 

Exchange (F'BX) Switching Equipment for Voiceband Applications, 
Appendix E (Verification and Analysis), which is copyrighted by CSA. 

B 2 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. 

B 2 . 2  Sampling 
The minimum sample taken shall include all applicable types or classes of trunk or station 
interfaces associated with the PBX. 

B 2 . 3  Confidence Level 
A confidence level (C) of 90% (4.90) shall be used for all calculations. 

B 2.4 Testing Procedure 
Step 1. Identify from the requirements whether the test set is 

one-sided with a lower limit (Li) given; 
one-sided with an upper limit (Lu) given; or 
two-sided (with both a lower limit and an upper limit given). 

(a) 
(b) 
(c) 

Step 2. Identify what the probability level (P) is from the requirement. 
step 3. Take measurements for a small 

B2.2. 
number of 'connections chosen in compliance with 
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Step 4. Calculate the following: 

x x. sum of the sample d u e s  

- ~~ ~~ 

1 81.5 6642.25 
2 78.9 6225.2 1 
3 82.1 6740.41 
4 80.4 6464.16 
5 79.3 6288.49 
6 82.6 6822.76 

1 x2, sum of the squares of the sample values 

x =  - 2. the sample mean n 

s =  , the sample standard deviation 

Determine K from Table B 1 (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 specifiedprobability 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) LL < X - s K ; o r  
(b) LU > X + s K ; o r  
(c) (Lu < X + sK) AND (Lu > 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 (LL) 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: 

r Number I X I u2 1 

4 
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Step 4. Calculate: 
P E x  = 484.80 

EX" = 39,183.28 

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. 

LL < X - s K  
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. I dB and + 1 .O dB for 95% of all possible connections". 
Step 1. This is a two-sided test with a lower limit (LL) of -0. 1 dB and an upper limit (Lu) of 
+ 1 .O dB given. 
Step 2. A probability of 95% is given. 
Step 3. Measurements for a small (n - 7) number of connections are as follows: 

r'. 

Number I X I I 
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Step 4. Calculate: 

c x  = 2.288 

cx2=O.764 

E =  288 0.327 
n 7 

s =  = 0.052 

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: . 

(LL < X - sK) AND (Lu > 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. 

a 
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Table B1 - Tolerance Factors (K Factors) for Normal Distributions 
at 90% Confidence Level (C = 0.90) - 

Jumber of 
meas. 
(n) 
02 
03 
04 
05 
06 
07 
08 
09 

' .10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
30 
35 
40 
45 
50 
60 
70 
80 
90 
100 
1 20 
300 
500 

Infinity 

Probal 
One-sided 

0.90 0.95 0.99 
10.253 13.090 18.500 
4.258 
3.188 
2.744 
2.494 
2.333 
2.219 
2.133 
2.066 
2.012 
1.966 
1.928 
1.895 
1.866 
1.842 
1.819 
1.800 
1.781 
1.765 
1.750 
1.736 
1.724 
1.712 
1.702 
1.657 
1.623 
1.598 
1.577 
1.560 
1.532 
1.511 
1.495 
1.48 1 
1.470 
1.452 
1.386 
1.362 

5.311 
3.957 
3.401 
3.093 
2.893 
2.754 
2.650 
2.568 
2.503 
2.448 
2.403 
2.363 
2.329 
2.299 
2.272 
2.249 
2.228 
2.208 
2.190 
2.174 
2.159 
2.145 
2.132 
2.080 
2.041 
2.010 
1.986 
l.965 
1.933 
1.909 
1.890 
1.874 
1.861 
1.841 
1.765 
1.736 

7.340 
5.438 
4.668 
4.243 
3.972 
3.783 
3.641 
3.532 
3.444 
3.371 
3.310 
3.257 
3.212 
3.172 
3.137 
3.106 
3.078 
3.052 
3.028 
3.007 
2.987 
2.969 
2.952 
2.884 
2.833 
2.793 
2.762 
2.735 
2.694 
2.663 
2.638 
2.6 18 
2.601 
2.574 
2.477 
2.442 

1.282 1.645 2.326 

ity (PI 
Two-sided 

0.90 0.95 0.99 
15.978 18.800 24.167 
5.847 
4.166 
3.494 
3.131 
2.902 
2.743 
2.626 
2.535 
2.463 
2.404 
2.355 
2.314 
2.278 
2.246 
2.219 
2.194 
2.172 
2.152 
2.135 
2.118 
2.103 
2.089 
2.077 
2.025 
1.988 
1.959 
1.935 
1.916 
1.887 
1.865 
1.848 
1.834 
1.822 
1.804 
1.740 
1.717 

6.919 
4.943 
4.152 
3.723 
3.452 
3.264 
3.125 
3.018 
2.933 
2.863 
2.805 
2.756 
2.713 
2.676 
2.643 
2.614 
2.588 
2.564 
2.543 
2.524 
2.506 
2.489 
2.474 
2.143 
2.368 
2.334 
2.306 
2.284 
2.248 
2.222 
2.202 
2.185 
2.172 
2.150 
2.073 
2.046 

8.974 
6.440 
5.423 
4.870 
4.521 
4.278 
4.098 
3.959 
3.849 
3.758 
3.682 
3.618 
3.562 
3.514 
3.47 1 
3.433 
3.399 
3.368 
3.340 
3.315 
3.292 
3.270 
3.25 1 
3.170 
3.112 
3.066 
3.039 
3.001 
2.955 
2.920 
2.894 
2.872 
2.854 
2.826 
2.725 
2.689 

1.645 1.960 2.576 
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B 3 References 
Values for one-sided tolerance limit factors are taken from the following: 

Donald B. Owen, m d b o o k  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 I1 by Albert H. Bowker (Stanford University) of Selected Techniaues of 
Statistical Analvsis 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. 

J 

.- 
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ANNEX C. ACOUSTIC REFERENCE LEVEL PLAN -- DESCRIPTION AND 
RATIONALE P 

This annex is informative Ody 
and is not part of this standard. 

C 1 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 losdgain 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 
illustrated 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 losdlevel planning approach, based on specified acoustic levels at 
defmed 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 
d e f ~ g  a losdlevel 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 levels at the interface.. 

e 

Standardization of systems and demonstration of compliance will be simplified. 
Networking will be made easier with respect to assessing transmission performance; for 
example, the impact of alternate muting strategies on end-to-end acoustic loss can be identified. 

C 2 
The ARLP applies to voice terminal interfaces for connections between a facility and a terminating 
device (e.&, 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. 

Acoustic Reference Level Plan Description 

r' 
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In the PBX environment, the ARLP defies  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 hunks) but may also 
connect to IECs. 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 m g e m e n t s ,  thereby altering the traditional electro- 
acoustic characteristics; the use of local powering could also alter these characteristics. 
Since the ARLP is def ied 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 standanis. 
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. 
C 3  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 

effects of end-to-end acoustic loss. The derivations for the ARLP values associated with AAL(A), 
A/lT, ISD/l'T, AALO), and DAUIST are described below. 
C3.1 
In ANSI T1.508 (Ref A8), analog access l i e s  are assumed to be terminated by equipment having 
nominal loudness characteristics (as seen by the public network switch) of: 

.J 

characteristics of a standard PSTN loop appearance at a local serving office and on the subjective 4 

Analog Access Line - Analog Interface, AAL(A) 

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 
Eneineerinp, - Vol. 3. Ch. 12; Ref A35). This leads to: 

TOLR: (-46) -3 -49 dB 
ROLR: (+a) -3 - +45 dB 
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P- 

r-- 

It might be observed that this results in an acoustic end-to-end loss (OOLR)29 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 toPBX 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, l i e  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 
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-NTT 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 dBP0 Assuming the average OOLR to be VNL+2 dB, the 
nominal ARLP requirements for A/lT in Table 15 follow. For a single link analog tie trunk 
connection: 

Analog Tie Trunk Interface, AAT 

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 OOLR on all-digital PSTN connections 
between two typical analog access lines (OOLR = -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 terminals; Le., 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 (OOLR) 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 ROLKvalues 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 

terminal-to-terminal basis, AEPL is defined by: 
denoted by ERL(A) - are based on the notion of an Acoustic Echo Path Loss (AEPL). On a 4 

AEPL = AA +ERL+ CL 
where: AA - acoustic difference at talker terminal 

- echo return loss (at predominant echo point) 
= TOLR + ROLR (at terminal) 

ERL a - 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) - 26 dB 

derivedby: 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 

derived by: AA - 5 dB (TOLR - -46, ROLR - +5 1 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 PBWterminal 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 
As was noted above, the ARLP concept is a useful tool in network performance assessment. This 
is illustrated in Figs C 1 and C2. ' Fig C 1 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 to the 
ISTDAL 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 andog 
access lines at a connecting DE0 (again, modified by facility loss for analog facilities). 

Application Of The ARLP And ISPBX Loss Plan In Network Connections 

4 

d 

i 
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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: 

Interface levels are in italics 
Loss values, including end-to-end loudness, are non-italic. 
Thin arrows denote direction of transmission 
Heavy arrows denote interface level values, presented to the network (Le., 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 

P 

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 plan design is intended to provide the ARLP values for each of these 
interfaces. For connections to l i e  ports, the ISPBX loss plan provides line-to-line OOLR or 5 dB 
to ONS and 2 dB to OPS (to minimize contrast between ICs and ONS connections for OPS 
users). 

k 
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ISPBX 

+Sl+V 

-plus VNL. Distant port assume I,+"" 

ISPBX 

ISPBX ___, 
+ 5+v I j-7D c 5+v 

be ONS 

Figure C1 - IST Acoustic Interface Levels 
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r- 

Distant port assumed to be. ONS 

Distant port assumed to be. ONS 

is!uLmu 

~~~~~ - 5 + v  

+54+v f- 8+V 

-plus VNL. Distant port assumed to be ONS I,+"" 

Figure C1 (continued) 
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olr f- 8 

Assume local call from another analog access line at the DE0 
d 

IOlr r: 5+v 

8+V 

"+V" =plus VNL. This connection shown for historical purposes; .&TO 
expected to be phased out 

Figure C1 (concluded) 
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ANNEX D. LOSS DEFINITIONS 
This annex is informutive 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. EBL is calculated as follows: 

I 

where 

R L ( f , )  = Return loss or transhybrid loss, in dB, at frequencyfj, 

W( f j )  = Weighting factor at frequencyf, (see the following table). 

1004 

1 .oooo 

4 
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Return loss (RL) at an impedance discontinuity in a transmission 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: 

where Z(l) 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 (SFlTL) is the lowest value of loss, from the input pair to the 
output pair of the same 4-wire interface, occurring in the fresuency range 200 to 3200 Hz. 
Transhybrid loss (THL) is the loss from the input pair to the output pair of the same 4-wire 
interface. 

s 
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ANNEX E. DIAL PULSE SIGNALING 
This annex is normaiive 

and is part of this standard 
E l  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 necessw 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 
used in an application covered by this annex. This annex is normative and is a part of this 
standard. 
Definitions specific to this annex are: 

(1) 

(2) 

(3) 

(4) 

break interval: That portion of the dial pulse in which the pulsing circuit is in an on- 
hook state. 
dial pulse: A change in the direct current of a signaling system to provide address 
information. 
dial-pulse period One complete cycle of a dial pulse, consisting of fall time, break 
interval, rise time, and make interval. 
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 hmsmitted. 
make interval: That portion of the dial pulse in which the pulsing circuit is in an off- 
hook state. 

(5) 

E2 

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 wavefonn 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 
For all values of R1 between 0 and 1500 a, the current into the test circnit shown in Fig El shall 
comply with each of the following: 

Within the interval from t-T1 to t-(T1 + 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-Tl is the time when the current becomes less than 14 mA. TI is the time at 
which the dial pulse break interval begins. 

Outgoing Dial Pulse Signaling To The Network 

Waveform Criteria with Noninductive Termination 

(1) 

a v 
it' 

4 
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(2) Within the interval from t-(T, + 53) ms to t-T2 ms, where t-T2 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 l +  80) ms. 

(3) Within the interval from (TI + 91) ms to (TI + 125) ms, the current in the test circuit 
shall decrease to 14 mA (except for waveforms associated with the last pulse in a digit 
pulse train). T3 is the time when the test circuit current falls below 14 mA. 
In the time interval from (T2 + I )  ms to (Tz + 5) ms: (4) 

(a) 
(b) 

(a) 
(b) 

The current in the test circuit shall not be less than 18 nor greater than 125 mA. 
The ratio of maximum to minimum current values shall not exceed 1.3. 

The current in the test circuit shall not be less than 22.4nor greater than 125 mA. 
The ratio of maximum to minimum current values shall not exceed 1.2. 

(5) In the time interval from (Tz + 5) ms to (T3 - 1) ms: 

For any dial pulse period, the ratio (Tz - T1)/(T3 - TI) shall be greater than, or equal to, 0.58 and 
less than, or equal to, 0.64. T2 is the time at which the dial pulse break interval ends and the dial 
pulse make interval begins. T3 is the time when the dial pulse make interval ends and the break 
interval of a subsequent dial pulse begins. 

E2.4 
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-(Tol + 2) ms to t-(Tol + 125) ms or to the start of the 
next break interval, if any, where t-Tol 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 
E5. 

Waveform Criteria with Inductive Termination 

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) 
(2) 

(3) 

Dial pulses shall not start before 70 ms after reception of dial tone. 
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. 
Spurious breaks in the current shall not exceed 1 ms in duration during any of the 
following intervals: 

(a) 
(b) An interdigital in&rval. 
(c) 

(a) 
(b) 

The off-hook interval after dial tone begins before dial pulsing. 

The 700 ms interval immediately following the last pulse of a digit pulse train. 
DTMF pulses that might be generated along with dial pulses shall either. 

Have less power than -55 dBm in at least one tone. 
Be less than 23 ms in duration and separated by at least 45 ms. 

(4) 
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Figure E l  - Dial Pulse Noninductive Test Circuit 
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E , 5 0 V r t 1 %  

R3: lOsZkl% 
R1: 0-15OOsZ 

0: Oscilloscope 
* Inductor defmed in Fig E5 

Figure E3 - Dial Pulse Inductive Test Circuit 
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- . . . 

Closure (ms) 
2 
5 

10 
15 
20 

1 
I 

r---------- 
Inductor - - I 

I 

I 390nf59b% 
L--- ------- 4 I -- - 

50V __ 

P 
R1: 

Mercury-wetted contacts; 75 f 1 ms open, 50 f 1 ms closed, continuous pulsing 
Adjust to 2100 a, 1270 a, or 100 a as specified below 0: Oscilloscope 

Tolerances are * 1 % except as noted. 
During each loop closure, the current shall rise to within 5% of the values listed below: 

R1-2100 W R1-1270 W R1-100 W 
7.0 7.9 8.5 

10.6 12.1 14.0 
14.0 17.2 24.5 
16.1 20.9 35.0 
17.3 23.5 45.0 

' I  I TimeFrom I Instantaneous LOOP Current in m~ 
start of 

t 25 I 18.2 I 25.5 I 56.0 
30 18.8 27.0 67.0 

28.0 76.5 

19.5 29.1 92.0 
19.6 29.3 96.0 

Figure E5 - Inductor Specifications for Inductive DP Test 
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~3 

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 various 
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 the 
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 Q 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: 

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 a, the pulsing contact operated at speeds 
between 8 and 12 pulses per second with the percent break between 42 and 84. 
A loop with (R+300)-Q 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. 
A loop with no series external dc resistance and with leak (shunt) resistance varying 
between 15,000 Q and infinity. The pulsing contact is bridged with the parallel 
combination of up to N high impedance ringers3I. 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. 

Incoming Dial Pulse Signaling From Terminal Equipment 
P 

(1) 

(2)  

n 
(3) 

E3.3 Dial Pulse Detection 
E3.3.1 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 shall 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. 

3 1.  If high impedance ringen are unavailable, each ringer may be simulated by the series combination of a 3650- 
ohm, I lohenry 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, 1 IO-henry 
inductor without the series capacitor. 

7- 

-9 
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E4 
E4.1 Dial Pulse Sending 
During dial pulse address signaling through the E&M trunk circuit, the PBX shall assuce that: 

E&M Tie Trunk Dial Pulse Signaling 

(1) 

(2) 

(3) 
(4) 

Address signaling consists of a sequence of alternate break and make intervals in 
response to PBX station or sender operation. 
Address signaling is transmitted on the M lead at a repetition rate of 8 to 11 pulses per 
second. 
The dial pulses are between 52 and 64 percent break. 
Each break interval plus the succeeding make interval (if any) and each break interval 
plus the preceding make interval (if any) is within the ranges of speed and percent break 
specified. 
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.) 
During break intervals of the pulse train - 

(5) 

(6)  
(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 (*l%)-Q resistor to a 
-5Wl-volt dc source (referenced to ground). 
For Type I1 Signaling - the M-SB loop contact is open, as described in 4.2.3.3.2. (b) 

(a) For Type I Signaling 
(7) During make intervals of the pulse train - 

1. 
2. 

The M lead is connected to a battery voltage of -42.5 to -56.5 V under no load. 
The change in voltage between the M lead and ground does not exceed 5 V 
while a 040-85 mA dc current flows in the M lead. 

For Type I1 Signaling - the M-SB loop contact is closed, as described in 
4.2.3.3.3(2). 

The total duration of short makes and breaks at the initiation of a make interval shall not 
exceed 3 ms. 
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. 
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 Y across the open contact. 
Spurious makes in the break interval of a dial pulse shall not occur. 

(b) 

(8) 

(9) 

(IO) 

(1 1) 
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: 
Percent break: 42 to 84 
Interdigital interval: 300 ms, minimum 

8 to 12 pulses per second 

The break intervals are characterized by the open-circuit conditions described in 4.2.3.2.2 for Type 
I signaling and 4.2.3.3.2 for Type I1 signaling. 
The make intervals are characterized by the closed-circuit conditions described in 4.2.3.2.3 for 
Type I signaliig and 4.2.3.3.3 for Type I1 signaling. 

4 

4 
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3 

ANNEX F. PRIVATE NETWORK SYNCHRONIZATION PLANNING 
GUIDELINES 

This annex is informative only 
and is not parr of this st&d. 

F 1 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 
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 
1 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 
( D P B X s )  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 beused for synchronization. For example, the basic 1.544 
Mb/s line rate (the 8000-frame-per-second frame rate) of a T1 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 stratum 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. 

discussed in F3. 
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Figure F1-  Hierarchical Network Synchronization 
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F2 
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 Canier or Interexchange 
Carrier (LEUIEC), 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. 
F 3 Coordination And Design Of Private Digital Network Synchronization Plans 

F3.1 
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 
LECIIEC 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 Responsibitities 
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 signa132 that is available (i.e., PRS, 
stratum 2. stratum 3, or stratum 4). 

F3.3 Vendor Responsibilities 

Overview Of Private Digital Networks 
r' 

Private Digital Network Owner Responsibilities 

r 

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. 

c 
32. The type of Reference Signal is described in Ref A14. 
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Table F1 - Clock Properties and Functions 

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 LEUIEC network elements: 

(1) The private digital network needs to be hierarchical in nature as described in F1 and 

(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 LEClIEC 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 LEUIEC 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. 

conform to the hierarchy of the connecting LEC/IEC(s). 

J 
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DS 1 DS I DS I DS I 

(2) If the LEUIEC's clock does not have PRS traceability and the private network does, then 
the LECnEC can receive timing from the private digital network until such time as the 
LEUIEC has traceab*ty. 
Source of PRS-Traceable References 

f i  

F 3.5 
private digital networks, when interconnected with PRS-traceable LEUIEC 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@). The second method would be for the private digital network to accept PRS-traceable 
timing from the LEUIEC 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 LEUIEC and private digital networks. The first is for the private digital network to accept 
a PRS-traceable reference from an LEUIEC at one location and to then provide timing references 
to all other private digital network locations over interconnecting facilities (see Fig M). The second 
is for the private digital network to accept a PRS-traceable reference at each interface with an 
LEUIEC (see Fig F3). 
In method one, (Fig F2), the private network owner has control of the synchronization of his 
network, Le., Location 1 is providing PRS-traceable references to Locations 2, 3.4, and 5.  From 
an administrative viewpoint, this looks good since there is only one set of PRS references between 
the LEUIEC and the private digital network. r- 

PRIVATE 
NETWORK 

OFC A OFC B OFC C OFC D 

PRIVATE PRIVATE PRIVATE PRIVATE 
NETWORK NETWORK NETWORK NETWORK 

3 LEUIEC 

DSI FACILITY 

-b SYNCHRONIZATION REFERENCE 

Figure F2 - Private Network Synchronization Reference at One 
Interface with a LECAEC 

3 
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PRIVATE PRIVATE PRIVATE 

NEWORK NEIWORK N E W O M  

Loc 4 LOC 5 LOC I Loc 2 Loc 3 

DS1 FACILITY 
SYNCHRONIZATION REFERENCE 

Figure F3 - Private Network Synchronization Reference a t  Each Interface with a 
LECAEC 

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 l i s  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 
DSI 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 si& i.e., the timing is passed unchanged from source to 
sink. Synchronous facilities could be re-timed by LEUIEC 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@) are shorter than 
method 1, thereby increasing reliability and reducing the level of jitter or wander. 

Y 

i 
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F3.7 I n t r d n t e r  Installation Synchronization Source 
Fig F4 illustrates a private digital network with a mix of stratum 3 (DPBX, X S ,  ACD) and 
stratum 4 (D Bank) clocks with multiple LEC/IEC interfaces and a mix of LEUIEC 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) concept''. Application of BITS would be the preferred method 
since the entire node would be synchronized to the controlliig 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 FS(a) is a typical example 
of a possible timing loop in a private digital network. If references PI and P2 fail, a timing loop 
would be formed when clocks I and 2 switch to their secondary references. A more appropriate 
design is shown in Fig F5(b). 

r' 

. 

/4 
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(Ref A36). . .  33. This concept is described in TA-NPL-000436, 
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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 
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&, DPBXs, DCSs, D Banks, etc.) needs to be tested prior to cutover. 
The items to be tested may include: 

d 

( 1 ) ability to syncbronize 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 intedaces; 
(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 

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 slips; 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: 

unlikely because of redundancy in most designs. The more likely situation is that the clock is d 

(1) source(s) of PRS-traceable reference; 
(2) facilities used to cany primary and secondary reference; 
(3) clock data, Le., stratum level, manual or automatic switching, explanation of clock alarms 

and status indicators. 
F4.3 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 h e  primary or secondary references are repaired. 
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F 5 

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 

Synchronized Private Network Examples 

t 

CHANNEL 
t 
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SUBRATE 
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RimaryReferem + ~ e c o ~ ~ e f e r e n c e  

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 1 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 Example 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. 

d 

LOCATION 1 LOCATION 2 

+ primary~eference 
SecoduyReference 

Figure F7 - Synchronized Private Network: Example 2 

F 6  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 LEUIEC 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 LEUIEC network(s). 

b a x -  " 
d 
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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 Service relays conversations between people who 
use text telephones (TTYsI or telebraille (TB) and people who 
use standard telephones, 24 hours a day, evev  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 lTY or TB. R e  message is relayed by a skilled 
Communications Assistant (CAI %rho reads it to the hearing person 
at the other end verbatim. R e  a t h e n  relays the hearing person's 
exact spoken words by typing them back to the T R  user. Each 
call is banded in strict confidence. 

1. Call Pennsylvania Relay Setvice at 1 800 654-5984. 
2. The Relay Center will send this message: "PA RC GA." 

3 Type the area code and number you are calling, along 
with any calling instructions. Then type "GA." 

4. Your call will be transferred to a CA whose identification 
number and gender ( " M  or " F )  will appear on 
your display. 

5 .  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. 



1 800 654-5984 CITY) 1 800 6%-S)88(Voice) 

You can ask for voice carryover or hearing carryover service 
when you make a relay call on your TTY 
Voice Carryover (KO) 
VCO is for a deaf or hard-of-hearing person ('MY user) who 
wants to speak instead of type. The deaf or hard-of-hearing 
person talks directly into the phone. The CA 'ypes the hearing 
person's response to the TPI user. 

To use VCO: 
I .  Call Pennsylvania Relay Service at 1 800 654-5984, 
1. The Relay Center will send this message: "PA RC GA." 

3 Type the area ccde and telephone number you are 
calling. Then type "VCO GA." 

4. Your call will be transferred to a CA whose identification 
number and gender C ' M  for male or "F" for female) 
will appear on your display. The CA will then type 
"VCO READY GA." 

5 .  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 .  Tne 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 will be transferred to a CA whose identitication 

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. 

5. 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 TIY-tc-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 
Baud Rate 
Number of Data Bits 
Parity 
Number of Stop Bits 
X-ON x-OFF 

NOTE: Your PC should be set in 
full-duplex for 1200 and 2400 bat 

Asynchronous 
300, 1200 or 2400 
8 
No 
1 
Not Required 

alf-duplex for 300 baud i i 



1800 654-5984 (TIY) 1 800 654-5988 (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 Setvice 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 relay 
your conversation. 

5 .  Each time you f i s h  speaking, say "Go Ahead to let the 
CA h o w  you are ready for the 'ITY usets response 

6. If you want to make another relay call when you are done, 
don't hang up. ?he CA will be ready to place your call. 

Collect calls 
?he 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 nanie 

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 

Calls 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 
Give the telephone number you are calling 
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-tyxrson 
calls are operator assisted and will cost more. 

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. 

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. 
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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 (TU) 
(908) 231-6440 (Voice) 

@ Recycled hper 6/95 . Printed in U.S.A. B AT&T 1995 
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SECTION C 

3. Public Entity Crimes Provision 

Pursuant to Section 287.133, Florida Statutes, o person or afiliate who has 
been placed on the convicted vendor list following a conviction for a public 
entity crime may not submit a bid on a contract to provide any goods or services 
ta 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 
amountprovidedfor in Florida Statute 287.01 7 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 



4. Financial Information 

To allow the FPSC to evaluate the financial responsibility of the bidding 
compay, the following items shall be submitted with the proposal for the 
bidding company (and its parent compay, ifapplicable): 

I .  Audited Financial Statements (or a SEC IOK Report) for the most 
recent two (2) years, including at a minimum: 

a) Statement of income and related earnings, 

b) cash flow statement, 

c) balance sheet, and. 

aJ opinion concerning financial statements from an outside 
CPA; 

AT&T Response 

AT&T Response 

AT&T understands and will comply. 

The documents following this page contain a-d 

a. 

b. 

C. 

d. 

2. 

See “Consolidated Statements of Income” in 1994 and 1995 
annual reports. 
See “Consolidated Statements of Cash Flows” in 1994 and 
1995 annual reports. 
See “Consolidated Balance Sheets” in 1994 and 1995 
annual reports. 
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. 

Primary Banking Source letter of reference. 

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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ITEM 1. BUSINESS. 

GENERAL 
n 

PART I 

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, 'ATLT" and the 'Company" refer to AT&T Corp., unless the 
context otherwise requires. 

AT&T is currently a major participant in two 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 Solutions 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 AThT'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. 

f i  

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 statement with 
the Securities and Exchange Commission with respect to the proposed public 
offering of less than 20% of its shares. 

For a discussion of the stand-alone results of each of the new AT&T, Lucent 
and NCR, see "Item 7. 
Condition and Results of Operations." 

Management's Discussion and Analysis of Financial' 

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 
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, data transmission 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") 

f l  
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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 WorldNetSM 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 also 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. 

4 

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. 

AThT Solutions, established in 1995, assists corporations in global 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 

AT&T 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 cities. 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 Corporation ("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 into a proposed antitrust 
consent decree (the "Proposed Consent Decree") on July 15, 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 
"Telecommunications 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. 

d 
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On March 13, 1995, the Federal Communications Commission ("FCC") announced 

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. 
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. 

n the conclusion of the broadband Personal Communications Services ("PCS") 

AT&T is required to provide adequate 

ATLT 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 
ATLT Universal Financial Corp., a Utah industrial loan company, and Universal 
Bank, N.A., in Columbus, Georgia, which are both wholly owned by ATLT, 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 AThT 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. 
believes that the AT&T Universal Card program is one of the top three or four 
bankcardfcredit card programs, based on generally available industry 
information, and on the number of cardholder accounts in the United States. 

The Company 

REGULATION AND LEGISLATIVE DEVELOPMENTS 

Telecommunications Act of 1996 

The Telecommunications Act preempts state and local requirements 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. 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. 
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. 

Although the Telecommunications Act permits interexchange 

The Telecommunications Act also 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 request unless (i) approval is 
consistent with the public interest, convenience and necessity; (ii) the FCC 
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 

requests for interconnection within the statutory prescribed time period. 
Once approved to provide interexchange Services in a single in-region state, 
an RBOC is also permitted to begin manufacturing telecommunications equipment. 

over such competitors' own facilities, or (B) the RBOC has received no such d 

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 service area. 

AThT 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 facilities-based 
competition prior to RBOC provision of in-region interexchange service. 

To the extent that such implementing rules and regulations 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 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 AThT'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 AThT 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 proviaions 
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 AThT in different areas of communications services. AThT'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, numerous significant 
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 

J 
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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 
out-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 requests 
will be discontinued. 

A 

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 its domestic interstate 
services. 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 regulations and 
reporting requirements that apply only to dominant carriers. 

Like its long distance competitors, AT&T remains subject to the statutory 
r requirements of Title I1 of the Communications Act. It must offer service 

under rates, terms 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 5 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 services; (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 ATLT's services. 

AThT's international private line services have been classified as non- 
dominant for several years. ATLT's switched international services are 
subject to similar competitive challenges as its domestic services though ATLT 
has not received non-dominant treatment for those services. The FCC is 
considering a request by AT&T for non-dominant treatment of those 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. 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. 

d 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 wireless 
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-based 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 products. 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 solutions are 
comprised of computer products and systems, as well as software and 
professional services and support. 

During the third quarter 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 internationally. 
The plan is expected to be completed before the end of 1996. 

NcR's primary focus after its restructuring is on three industries: 
financial, 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. 

SH 
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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 August 1993, an initial public offering combined with a 
management stock offering took place, which totaled approximately 14 percent 
of AThT 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 ATLT indirectly 
through its wholly owned subsidiaries. On September 20, 1995, AT&T announced 
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 
ATLT 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, AThT 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 

ATLT 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 Telecmunications Act, 
AThT anticipates that new and different competitors will enter and expand 
their position in the conununications 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 compte 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 to or acquiring new 
end-user customers and vendors, and the cost of managing portfolios 
(including, for example, billing, collection, credit risk management and 

* residual management). 
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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 consolidated 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 24 through 27 and Consolidated Statements 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 ATET employed approximately 300,000 persons in its 
operations, approximately 250,000 of whom are located domestically . On 
January 2, 1995, ATET announced its intention to eliminate approximately 
40,000 positions. See "Item 7. Management's Discussion and Analysis of 
Financial Condition and Results of Operations." About 38% of the domestically 
located employees of ATET 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 facilities. See "Item 3. Legal 
Proceedings." 

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; and the time periods (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 

statement or competitive position beyond that provided for at year-end. 
effect upon the Company's future expenditures, annual consolidated financial 4 
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r'- ITEM 2. PROPERTIES, 

The properties of AT&T consist primarily of plant and equipment uaed 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, 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 its asset base consistent with globalization 
initiatives, marketplace forces, productivity growth and technology change. 

P 

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 Separation, 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. 

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. 

While these matters could affect operating results of any one quarter 
+ when resolved in future periods, it is management's opinion that after final 
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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 monopolizg 
alleged markets for communications transmission equipment, related software 
and caller identification services. The complaint seeks injunctive relief and 
damages, after trebling, of approximately 53.5 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 
I11 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, Illinois, past costs, 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 

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 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. 

York. During these negotiations, in June 1994, NYSDEC presented Nassau with a 4 

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 
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 February I, 1996) 

Became AT&T 
Executive 

Officer On 

r- 

Name Age 

Robert E. Allen* ....... 61 
Harold W. Burlingame ... 55 
Pier Carlo Falotti...... 53 
Marilyn Laurie ......... 56 

Alex J. Mandl**......... 52 

Gail J. McGovern........ 44 

Richard W. Miller ...... 55 
Joseph P. Nacchio....... 46 

Lars Nyberg ............. 44 
John Petrillo........... 46 

Ron J. Ponder........... 52 

Henry B. Schacht**...... 61 

John D. Zeglis ......... 48 

Chairman of the Board and Chief 
Executive Officer ............ 9-86 

Executive Vice President, Human 
Resources .................... 9-86 

President, AT&T International ..... 1-96 
Executive Vice President, Public 

Relations & Employee 
Information .................. 2-87 

President and Chief Operating 
Officer ....................... 8-91 

Executive Vice President, 
Business Markets Division..... 1-96 

Senior Executive Vice President 
and Chief Financial Officer... 8-93 

Executive Vice President, 
Consumer & Small Business 
Division ...................... 1-96 

Corporation ................... 6-95 

Strategy E, New service 
Innovation .................... 1-96 

Executive Vice President, 
Operations & Service Management 
and Chief Information 
Officer ....................... 1-96 

Chairman-designate and Chief 
Executive Officer of Lucent 
Technologies Inc. ............ 2-96 

Policy Development & Operations 
Support ....................... 9-86 

Chief Executive Officer of NCR 

Executive Vice President, 

Senior Executive Vice President, 

*Member of the Board of Directors and Chairman of the Executive 
and Proxy Comittees. 

**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 Masers. 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 thereto held executive 

h positions at CSX Corporation. Prior to joining AThT, 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 AThT. Prior to that, Mr. Falotti was President and Chief Executive 
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officer of Digital Equipment 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 telecommunications equipment 
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, IN., 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 IT 

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 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 I11 

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 4 0 1  of Regulation 
S-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 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 to General 
Instruction G(3). 

J 

J 
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PART IV 

n 
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 ................................ * 
Report of Independent Auditors ...................... 
Statements: 

Canaolidated Statements of Income ................ * 
* ___._ ~ ~~ 

Consolidated Balance Sheets ...................... 
Consolidated Statements of Changes in 

Consolidated Statements of Cash Flows ............ 
* 
* 
* 

Stockholder's Equity. ............................ 
Notes to Consolidated Financial Statements ....... 

(2) Financial Statement Schedules: 

Report of Independent Auditors ...................... 
Schedules: 

17 

11 -- Valuation and Qualifying ACCOUntS ............. 18 

Separate financial statements of subsidiaries not 
consolidated and 50 percent or less owned persons are 
omitted since no such entity constitutes a 
"significant 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 

(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, 1992, and Certificate of Amendment of 
the registrant filed April 20, 1994. (Exhibit 4 to 
Registration Statement No. 333-00573). 

By-Laws of the registrant, as amended May 18, 1994 
Exhibit ( 3 ) b  to Form 1 0 4  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 
December 31, 1995. (See Part 11.) 
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No instrument which defines the rights of holders of 
long term debt, of the registrant and all of its 
consolidated subsidiaries, is filed herewith pursuant 
to Regulation S-K, Item 601(b)(4)(iii)(A). 
to this regulation, the registrant hereby agrees to 
furnish a copy of any such instrument to the SEC upon 
request. 

Pursuant 

(1O)(i)l 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. 

(10) (ii) General Purchase Agreement by and between 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)l to Form 10-K for 1994, File 
NO. 1-1105). 

(10) (iii) (A)1 

(lO)(iii)(A)4 

AT&T 1987 Long Term Incentive Program as amended 
July 17, 1989 (Exhibit (lO)(iii)(A)Z to Form SE dated 
March 24, 1993, File No. 1-1105). 

AT&T Senior Management Individual Life Insurance 
Program dated January 1, 3987 (Exhibit (lO)(iii)(A)l 
to Form SE, dated March 25, 1987, File NO. 1-1105) 
and as revised December 1, 1994 (Exhibit 
(lO)(iii)(A)3 to Form 10-K for 1994, Fils No. 1- 
1105). 

ATLT Senior Management Long Term Disability and 
Survivor Protection Plan dated February 23, 1984 
(Exhibit (lO)(iii)(A)l to Form SE, dated February 21, 
1986, File NO. 1-1105). 

ATLT Senior Management Financial Counseling Program 
dated December 29, 1994 (Exhibit (10)(iii)(A)5 to 
Form 10-K for 1994, File No. 1-1105). 

ATLT Deferred Compensation Plan for Non-Employee 
Directors, as amended December 15, 1993 (Exhibit 
(lO)(iii)(A)6 to Form 10-K for 1993, File No. 1- 
1105). 

ATLT 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 (lO)(iii)(A)B to Form 10-K for 
1990, File No. 1-1105). 

4 
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Exhibit 
Number 

(lO)(iii)(A)lO 

(10)(iii)(A)13 

(10) (iii) (A)14 

(10) (iii) (A)15 

(10)(iii)(A)16 

(10)(iii)(A)17 

(10)(iii)(A)18 

(lO)(iii)(A)19 

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 October 1, 1985 
(Exhibit (lO)(iii)(A)Z 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 (lO)(iii)(A)ll 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, as amended May 15, 1985 (Exhibit (lO)(iii)(A)Q 
to Form SE, dated March 25, 1988, File No. 1-1105). 

AT&T 1984 Stock option Plan, as modified December 19, 
1984 (Exhibit lO(t) to Form SE, dated February 
27,1985, File No. 0-13247). 

Form of Indemnification Contract for Officers and 
Directors (Exhibit (10)(iii)(A)6 to Form SE, dated 
March 25, 1987, File No. 1-1105). 

Pension Plan for AT&T Non-Employee Directors revised 
February 20. 1989 (Exhibit (lO)(iii)(A)(15) to Form 
~ O - K  for 1993, File No. 1-1105). 

AT&T Senior Management Basic Life Insurance Program 
(Exhibit (lO)(iii)(A)l6 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, 
1991 (Exhibit (lO)(iii)(A) 18 to Form 10-K for 1993, 
File No. 1-1105). 

Employment Agreement between American Telephone and 
Telegraph 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 

( 2 7 )  

List of subsidiaries of ATPT. 

Consent of Coopers P Lybrand L.L.P. 

Powers of Attorney executed by officers and 
directors who signed this report. 

Financial Data Schedule. 

ATPT 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. ATPT will furnish any other exhibit at cost. 

(b) Reports on Form 8-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-X from page 33 
of the 1995 Annual Report to the Shareowners of AThT 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 F O m  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 whole, presents fairly, in all material respects, the information required 
to be included therein. 

As discussed in our 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 



schedule 11--Sheet 1 

(1) (2) 
Balance at Charged to Charged 
Beginning Costs and 

Description of Period Expenses Accounts Deductions(a) of Period 
to Other 

Balance 
at End 

Year 1995 

Allowances for doubtful accounts (b) ..... $1,460 $2,378 

consolidation (d) ...................... $ 894 $4,444 
Deferred tax asset valuation allowance ... $ 178 $ 293 
Inventory valuation ....................... $ 763 s 773(fl 

Reserves related to business 
restructuring and facility 

Year 1994 

Allowances for doubtful accounts (b) ..... $1,225 $1,929 

and facility consolidation (d) ......... $1,440 s 34 
Deferred tax asset valuation allowance ... $ 212 s 41 
Inventory valuation ....................... $ 669 $ 198 

Reserves related to business 
restructuring, including force 

The Notes on Sheet 2 are an integral part of this schedule. 

$2,049 

$ 478 
$ 117 
S 285 

$1,753 

$ 465 
s 75 
$ 104 

F m $1,841 I 

$4,777 
$ 354 
$1,251 

$1,460 

$ 894 
$ 178 
$ 763 



Schedule 11--Sheet 2 

AT&T COW. 
AND ITS CONSOLIDATED SUBSIDIARIES 

SCHEDULE 11--VALUATION AND QUALIFYING ACCOUNTS 

(Millions of Dollars) 

Year 1993 

Allowances for doubtful accounts (b) ..... $1,013 
Reserves related to business 

restructuring, including force 
and facility consolidation (d) ......... $ 2 , 0 0 6  

Deferred tax asset valuation allowance ... S 212 
Inventory valuation........................ S 633 

$1,665 $66(c) $1,519 $1,225 

S 416 $ 5  $ 987(e) $1,440 

$ 141 $-- $ 105 S 669 
s -- s-- s -- $ 212 

I 

W 
- 

(a) Amounts written off as uncollectible, payments and reversals. 
(b) 

(c) 
(d) 
(e) 

Includes allowances for doubtful accounts on long-term receivables of $258, $209 and 5185 in 1995, 1994 and 1993, 
respectively (included in Finance receivables in the Consolidated Balance Sheets). 
Amounts previously written off which were credited directly to this account when recovered. 
Included primarily in Other current liabilities and in Other liabilities in the Consolidated Balance Sheets. 
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. 
Includes $631 of inventory write-downs associated with the 1995 restructuring and other charges. (f) 
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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 

February 27, 1996 

S. L. Prendergast 
Vice President and Treasurer 

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 
of the Board 

Principal Financial Officer: 

Richard W. Miller Senior Executive 
Vice President and 
Chief Financial 

Off icer 

Principal Accounting Officer: 

Maureen 8.  Tart 

Directors: 

Robert E. Allen 
Kenneth T. Derr 
M. Kathryn Eickhoff 
Philip M. Hawley 
Carla A. Hills 
Belton K. Johnson 
Ralph S. Larsen 
Drew Lewis 
Alex J. Mandl 
Donald F. McHenry 
Victor A. Pelson 
Donald S. Perkins 
Michael I. Sovern 
Franklin A. Thomas 
Thomas H. Wyman 

Vice President 
and Controller 

By S.  L. Prendergast 
(attorney-in-fact)* 

February 27, 1996 
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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 products, 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 voice, 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 

a To meet the needs of its customers and the demands of the complex and 
rapidly changing information movement and management industry, AT&T maintains 
business units that develop, engineer, market, and maintain telecommunications 
services 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. 

0 COWICATIONS 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 ConnectionsaSOO services, toll-free or 800 services, 900  services, 
private line services, Software Defined Network services ("SDN"), integrated 
services digital network ("ISDN") technology based services, and electronic 
mail, electronic data interchanges and enhanced facsimile services through 
AThT EasyLinkaservices. They also provide special long distance services, 
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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, interstate 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. 

On 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 the start of the auction, AT&T was eligible 

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 petitions 
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. AThT has submitted to the FCC a 
down payment equal to 20% of the 1.685 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. 

, to bid in 30 MTAs. AT&T bid a total of $1.685 billion to win broadband PCS 

AT&T Solutions is a new business unit established to assist corporations in 
global network and computer management. AT&T Solutions will design, build and 
operate corporate clients computer networks, design software and manage data 
centers for its clients. 

4 



-3- 

0 AT&T GLOBAL INFORMATION SOLUTIONS GROUP 

AThT 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 solutions 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. 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; Platform 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. 

0 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, voice processing systems and voice messaging systems 
including the AUDIXeand Conversant@systems, video 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 Merlinmand Partneflcommunications 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 

A 

Ventures is to identify and nurture new markets for the application of 
AThT-developed and other technologies. AThT 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. 
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0 NETWORK SYSTEMS GROUP 

The Network Systems Group includes business units that primarily 
manufacture, market, engineer, install and maintain switching systems, 

operations systems for AThT, local exchange carriers, other carriers, private 
businesses, government agencies, foreign telephone administrations 
and others. Switching systems include the SESS@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. 

transmission systems, cable and wire products, cellular systems, and d 

AT&T markets its services, products and systems throughout the United 
States. It also markets many of its services, products and systems outside 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 also sold to 
businesses that resell them, usually in conjunction with other services, to 
others. 

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 
subsidiary of AThT. 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 J 
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 States 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 is 
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 
services, respectively, at a price, term or discount that depends on whether 
the customer obtains both AT&T's interexchange and McCaw's local cellular 
services; (v) requirements that AThT 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 AT&T 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 does 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 Consent Decree, the suit 
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, 1995, 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, 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. 
Based on the approximately 25 million shares of LIN held by the public, the 
total purchase price would be approximately $3.26 billion. 

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 
sale under the direction of the LIN independent directors and subject to the 
approval of the LIN public shareholders. 
severa1,purported class action suits have been filed against AT&T and others. 
See Item 3. Legal Proceedings. 

INTERNATIONAL 

- 
AT&T and McCaw have not decided if McCaw will offer to acquire LIN's public 

In connection with this matter, 

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 quality advanced 
telecommunications and related services around the globe, under the brand name 
WorldSourcev' 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 1994, Worldpartners 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 numerous 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 headquarters 
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in Hong KOng; Europe/Middle East/Africa, with headquarters in Brussels; and 
CaribbeadLatin America, with headquarters in Coral Gables, Florida. 

AT&T has established a number of international alliances, ventures and 

Asia/Pacific Region 

manufacturing facilities, including the following: 

AT&T owns 60% of AThT 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., Chiao Tung Bank and others 
in Taiwan which manufactures fiber cable and transmission equipment. 

AT&T owns semiconductor assembly and test facilities in Singapore. 

AT&T owns 80% of AT&T Software Japan, Ltd., a joint venture with Industrial 
Bank of Japan and Software Research Associates, which provides software 
development. 

AT&T owns approximately 60% of AT&T Jens Corporation, a joint venture with 
2 2  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 software 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 ventures 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 WEL, 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 international 
telecommunications 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 owns 50% of A/O Telmos, a Russian joint venture company with MOSCOW 
City Telephone Company which will own and operate a subscriber network in 
MOSCOW. 

J 
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AT&T owns various controlling interests in joint ventures in the Czech 
Republic, Hungary, Poland and Slovakia which market key systems, PBXs, related - equipment and other AT&T products. 

AThT owns AThT 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. 

CaribbeanjLatin America Region 

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. 

AThT owns 51% of AThT 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 Anonima Nacional 
Telefonos de Venezuela ("CANTV") . 

AT&T owns 49% of AT&T Network Systems do Brasil, S.A., a Brazilian joint 
venture with S I D  Telecommunicacoes e Controles, S.A. and Marcep, S.A. which 
manufactures and markets telephone switching systems. 

with GTE Mobile Communications International, Inc. and others which provides 
wireless telecommunication service in Argentina. 

AT&T owns 10% of Compania de Telefonas del Interior, S.A., a joint venture 

/" 

AThT owns 35% of Jamaica Digiport International Limited, a joint venture 
with Cable & Wireless PLC and Telecommunications of Jamaica, Ltd. which 
provides certain telecommunications services in the free-trade zone, Montego 
Bay, Jamaica. 

Canada 

AT&T owns 22.5% of Unitel Communications Holdings, Inc., the sole 
shareholder of Unitel Communications, Inc., a Canadian long distance carrier 

AT&T BELL LABORATORIES 

AThT Bell Laboratories provides support to all business units. It designs 
and develops new products, systems, software and services, and carries out a 
broad program of fundamental research, to provide the technology base for 
AThT's future. 

AT&T Bell Laboratories has made significant contributions to information 
science and technology since its founding in 1925. 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. 
development work in recent years include lightwave transmission, which offers 
greater transmission capacity than other transmission systems; electronic 
switching technology, which enables faster call processing, increased 
reliability and reduced network costs; and microelectronics components, which 
bring the latest advantages of scale of integration to the full range of 
products offered by AT&T. 

Areas of AT&T Bell Laboratories research and 

v 
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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 can 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 
access memories ("DRRMS"); 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 service (a wideband, all-digital, 
customer-dedicated service that combines voice, data and video communications) 
that permit customer control of reconfigurations. 

4 

AT&T Bell Laboratories also 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, "c" 
language and other software suited to open architecture and easy connectivity 
facilitates this architectural effort. AT&T Bell Laboratories has also made 
significant contributions to the efficient coding of television pictures and 
to wireless communications technology. 

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. 4 
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, technological 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 segments 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 
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, are limited. In a series of decisions, beginning in 
1991, the FCC removed the vast majority of AThT'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. 



-9- 

The FCC's "price caps'' system of regulation is designed to maximize the 
incentive for AThT 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 additional 0.5%. AT&T may raise prices of individual 
services, 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. 90-1321, 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 800 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'~ 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. 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. 

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 
distance services 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 manufacture 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 regulation of telecommunication 
services 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 service, manufacturing 
equipment and other regulatory constraints currently imposed on them until 
competition in local service has developed. In 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 services. 
1995, AT&T filed a petition for reconsideration of the Open Market Plan based 
on its inability, as adopted, to foster local competition. 

In January 

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. 
the telecommunications and information services industries seeking to expand 
their market opportunities. 
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 AThT 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 AThT 
can provide through its advanced, intelligent network. AT&T's competitive 
strategy includes positioning itself to best take 
opportunities through the use of its leading networking 
capabilities, respected brand name and other resources. 

These may include entrants from other segments of 

Such new competitors may enter with a strong 

advantage of these new 

MFJ Activity 

On July 6, 1994, 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 vacate 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 
opposition to the motion. Bell Atlantic has since withdrawn its support for 
the motion. It is AT&T's position that the District 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. 

4 
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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 

interLATA restriction in return for the implementation of certain conditions 
that could foster the development of local exchange competition. AThT 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. 
examiners have released a proposed order that generally recognizes that 
certain conditions are necessary to implement local exchange competition. 

P Illinois Commerce Commission. That plan seeks to obtain relief from the MFJ's 

The Illinois hearing 

FINANCIAL SERVICES AND LEASING 

AT&T is a major participant in the financial services and leasing industry, 
with its operations conducted through AThT Capital Corporation ("AT&T 
Capital"), a majority-owned subsidiary of AT&T, and AThT 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 8 6  percent of 
the outstanding common stock of AT&T Capital 
fully-diluted basis) is owned by AT&T indirectly through subsidiaries. 

AThT 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. 

customized financing for AThT customers acquiring AT&T and associated 
equipment. AThT Capital also provides: financing in connection with general 
equipment used by AThT entities; the AT&T affiliate investment recovery 
program; and AT&T's employee vehicle leasing program. AThT Capital's captive 
programs are dependent upon sales of products by AThT and its affiliates and 
the continued acceptance of these products in the marketplace. 

(approximately 8 2 %  on a 

AT&T Capital works side by side with AT&T and its affiliates to provide 

AT&T Capital also 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, AThT Capital expanded its international equipment 
leasing and financial services operations to customers in Canada, Europe, and 
Hong Kong and established operations in Australia and Mexico. 

The equipment 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 to or acquiring 
new end-user customers and vendors, and the cost of managing portfolios 
(including, for example, billing, collection, credit risk management and 
residual management. There is no assurance as to the volume of financing 
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opportunities that will be generated by sales or leases of equipment by AThT 
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 available cash resources 
to purchase equipment otherwise financeable by AT&T Capital). 
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. 

Many of the 

0 AThT 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 the amount of $12.3 billion 
in 1994,  $ 9 . 2  billion in 1993,  $6.6 billion in 1992,  $3.8 billion in 1991,  and 
$1.6 billion in 1990 .  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. AThT 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 one of the top 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 about 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 consolidated 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 

AThT 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 8 0 %  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 

4 
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these unions extend through May 27, 1995. AThT expects to commence 
negotiations in April 1995 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 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 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 periods (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. e 
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, 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 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 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 
(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 technology change. 
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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 ATLT or leased from the regional holding companies 

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. 

created at divestiture. Substantially all of the major manufacturing plants 4 

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, 
ATLT 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 AThT beyond that 
provided for at year-end would not be material to ATLT's annual consolidated 
financial statements. 

In connection with the merger of ATLT and McCaw, the parties entered into a 
Proposed Consent Decree with the United States. 
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. ATLT Corp., et al. (together with the Fried 
Action, the "Delaware Actions"). On February 21, 1995, a purported class 
action was filed in New York State Supreme Court against ATLT and its 
directors entitled Kat2 v. Robert E. Allen, et al. (the "New York Action"). 
The Delaware Actions allege that ATLT, among others, has violated its 
fiduciary duties, and one of the Delaware Actions alleges that AT&T, among 

of, among other things, the McCaw Appraiser's view that the private market 
value of LIN as defined under the PMVO is $105 per share. The New York Action 
similarly alleges that ATLT and its directors have violated 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 additional 
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. 
without merit. 

On July 31, 1991, the United States Environmental Protection Agency Region 
I11 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 3f $4,184,304 in penalties. The Company is contesting both liability 
and the penalties. 

For a discussion of the 

others, has violated its obligations under the PMVG, in each case by virtue 4 

AT&T believes that the actions are 

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, Illinois, past costs, civil 
penalties of $25,000 per day and treble damages related to certain United 
States' costs. The Company is contesting liability. 

4 
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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 

During 1994, AT&T Nassau Metals Corporation ("Nassau"), a wholly owned 
subsidiary of AThT, 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 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 S - K ,  which 
requires disclosure of such matters. 

P facilities in Reading, Pennsylvania. 

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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Name 

Executive Officers of the Registrant 
(as of March 1, 1995) 

Became 
AThT 

Executive 
Officer 
on 

Robert E. Allen* ....... 
Richard S. Bodman . . . . . .  
Harold W. Burlingame . . .  
Marilyn Laurie . . . . . . . . .  
Alex J. Mandl . . . . . . . . . .  

William B. Marx, Jr. . . .  

Richard A. McGinn 

Richard W. Miller ...... 
Victor A. Pelson** . . . . .  

Daniel C. stanzione . . . .  
John D. Zeglis . . . . . . . . .  

60 

56 

54 

55 

51 

55 

48 

54 

57 

49 

47 

Chairman of the Board and Chief 
Executive Officer . . . . . . . . . . . .  

Senior Vice President, Corporate 
Strategy and Development ..... 

Senior Vice President, Human 
Resources .................... 

Senior Vice President, Public 
Relations .................... 

Executive Vice President and 
Chief Executive Officer, 
Communications Services Group 

Executive Vice President and 
Chief Executive Officer, 
Multimedia Products Group .... 

Executive Vice President and 
Chief Executive Officer, 
Network Systems Group ........ 

Executive Vice President and 
Chief Financial Officer ...... 

Executive Vice President and 
Chairman Global Operations 
Team ......................... 
Laboratories . . . . . . . . . . . . . . . . .  
Counsel and Government 
Affairs ...................... 

President, AT&T Bell 

Senior Vice President - General 

9-86 

8-90 

9-86 

2-87 

8-91 

7-89 

10-94 

8-93 

3-89 

1-95 

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, serving 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 I1 

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 no 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 I11 

Items 10. through 13. 

Information regarding executive officers required by Item 401 of Regulation 
S-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 required by Items 10 through 13 is included in the 
Company's definitive proxy statement 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). 

CI 

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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report of Independent Auditors ...................... 
Statements: 

Consolidated Statements of Income . . . . . . . . . . . . . . .  
Consolidated Balance Sheets ..................... 
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 11.) 



-18- 

( 2 )  Financial Statement Schedules: 

Report of Independent Auditors ...................... 21 

(3)b 

( 4 )  

Schedules: 

I1 - -  Valuation and Qualifying Accounts . . . . . . . . . . . . . .  22 

IX - -  Short-Term Borrowings ......................... 2 4  

Separate financial statements of subsidiaries not 
consolidated and 5 0  percent or less owned persons are 
omitted since no such entity constitutes a 
"significant 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 Incorporation 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 of the registrant, as amended May 18, 1994. 

No instrument which defines the rights of holders of 
long term debt, of the registrant and all of its 
consolidated subsidiaries, is filed herewith pursuant 
to Regulation S - 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. 

(10) (iii) (A) 1 AT&T Short Term Incentive Plan as amended March, 1994. 

(10) (iii) (A) 2 AT&T 1987 Long Term Incentive Program as amended 
J u l y  17, 1989 (Exhibit (10) (iii) (A)2 to Form SE dated 
March 24, 1993, File No. 1-1105). 

(10) (iii) (A) 3 AT&T Senior Management Individual Life Insurance 
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, 1994. 
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Exhibit 
Number 

(10) (iii) ( A ) 4  

(10) (iii) (A) 5 

(10) (iii) (A) 6 

(10) (iii) (A) 7 

(10) (iii) (A) 9 

AT&T senior Management Long Term Disability and 
Survivor Protection Plan dated February 23, 1 9 8 4  
(Exhibit (10) (iii) (A)l to Form SE, dated February 2 1 ,  
1 9 8 6 ,  File No. 1-1105). 

AThT Senior Management Financial Counseling Program 
dated December 2 9 ,  1 9 9 4 .  

AT&T Deferred Compensation Plan for Non-Employee 
Directors, as amended December 1 5 ,  1993 (Exhibit 
(10) (iii) (A)6 to Form 10-K for 1 9 9 3 ,  File No. 1 - 1 1 0 5 ) .  

AT&T Directors Individual Life Insurance Program dated 
January 1, 1987 (Exhibit (10) (iii) (A)3 to Form SE, 
dated March 2 5 ,  1 9 8 7 ,  File No. 1 - 1 1 0 5 ) .  

AThT Plan for Non-Emulovee Directors' Travel Accident 
Insurance (Exhibit (i0)iiii) (A) 8 to Form 10-K for 
1 9 9 0 ,  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 October 1, 1 9 8 5  (Exhibit 
(10) (iii) ( A ) 2  to Form SE, dated February 2 1 ,  1 9 8 6 ,  
File No. 1 - 1 1 0 5 ) .  

(10) (iii) (A)lO AT&T Non-Qualified Pension Plan, (with amendments 
effective June 1, 1 9 8 8 )  (Exhibit lO(iii) (A)10 to 
Form SE, dated March 2 6 ,  1 9 9 0 ,  File No. 1-1105). 

(10) (iii) (A)ll AThT Senior Management Incentive Award Deferral Plan, 
as amended January 2 0 ,  1994 and March 2 5 ,  1 9 9 4 .  

(10) (iii) (A)12 AThT Mid-Career Hire Program revised effective January 
1, 1 9 8 8 ,  including AT&T Mid-Career Pension Plan, as 
amended May 15, 1985 (Exhibit (10) (iii) ( A ) 4  to 
Form SE, dated March 2 5 ,  1 9 8 8 ,  File No. 1-1105). 

(10) (iii) (A113 AT&T 1 9 8 4  Stock Option Plan, as modified December 1 9 ,  
1984 (Exhibit 10(t) to Form SE, dated February 2 7 ,  
1 9 8 5 ,  File No. 0 - 1 3 2 4 7 ) .  

(10) (iii) (A) 14 Form of Indemnification Contract for Officers and 
Directors (Exhibit (10) (iii) (A)6 to Form SE, dated 
March 2 5 ,  1 9 8 7 ,  File No. 1 - 1 1 0 5 ) .  

(10)(iii)(A)15 Pension Plan for AT&T Non-Employee Directors revised 
February 2 0 ,  1989 (Exhibit (10) (iii) (A) (15) to Form 
10-K for 1 9 9 3 ,  File No. 1-1105). 
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Exhibit 
Number 

(10) (iii) (A)16 AThT Senior Management Basic Life Insurance Program 
(Exhibit (10) (iii) ( A ) 1 6  to Form 10-K for 1990, File 
NO. 1-1105) 

(10) (iii) (A)17 Form of AT&T Benefits Protection Trust Agreement 
(Exhibit (10) (iii) (A)17 to Form SE, dated March 25, 
1992, File NO. 1-1105). 

(12) 

(13) 

(10) (iii) (A)18 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 1993, 
File No. 1-1105). 

Computation of Ratio of Earnings to Fixed Charges. 

(24) b 

(27) 

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. 

Consent 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. 

AThT 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 2 6 ,  1994, December 8 ,  1994, December 
13, 1994 and October 26, 1994, as amended (filed December 27, 
1994). 

4 

4 
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REPORT OF INDEPENDENT AUDITORS 

To the Shareowners of ATLT Corp.: 

Our report on the consolidated financial statements of ATLT 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 L LYBRAND L.L.P. 

1301 Avenue of the Americas 
New York, New York 
January 24, 1995 



Schedule 11--Sheet 1 

AT&T CORP. 
AND ITS CONSOLIDATED SUBSIDIARIES 

SCHEDULE 11--VALUATION AND QUALIFYING ACCOUNTS 

(Millions of Dollars) 

.____.____._____..______________________.---------. 

COL. B COL. c COL. D 

Description 

Year 1994 
_________._______..-. . -  

Balance at 
Beginning 
of Period 

Addit ions 

(1) (2) 
Charged to Charged 
Costs and to Other 
Expenses Accounts 

Allowances for doubtful accounts (h) ..... $1,225 $1,929 $59 
Reserves related to business 
restructuring and facility 
consolidation (d) . . . . . . . . . . .  $1,440 $ (53) $ (28) 

Deferred tax asset valuation allowance ... $ 212 $ - -  $(34) 

Year 1993 

Allowances for doubtful accounts (b) ..... $1,013 $1,665 $66 (c) 
Reserves related to business 
restructuring, including force 
and facility consolidation (d) . . . . . ._..  $2,006 

Deferred tax asset valuation allowance . ._ $ 212 
$ 416 $ 5  
$ - -  $ - -  

Balance 
at End 

Deductions (a) of Period 
___________..____.___________ 

I 
N 
N 
I 

$1,753 $1,460 

$ 465 $ 894 
$ - -  $ 178 

$1,519 $1,225 

$ 987(e) $ 1 , 4 4 0  
$ - -  $ 212 

The Notes on Sheet 2 are an integral part of this Schedule. 
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ATLT CORP. 
AND ITS CONSOLIDATED SUBSIDIARIES 

SCHEDULE 11--VALUATION AND QUALIFYING ACCOUNTS 

(Millions of Dollars) 

................................................................................ 

COL. B COL. c COL. D COL. E 

Allowances for doubtful accounts (b) . . _ . _  $1,049 
Reserves related to business 
restructuring, including force 
and facility consolidation (d) . . . . . . . ._  $2,792 

$1,983 $31 (c) $2,050 $1,013 

$ 64 $ 8  $ 858 $2,006 

I 
N 
W 

(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, 

(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 Consolidated Balance Sheets. 
(e) Upon adoption in 1993 of Statement of Financial Accounting Standards No. 112, "Employers' Accounting for Postemployment 

respectively (included in Finance receivables in the Consolidated Balance Sheets). 

Benefits," $412 of business restructuring reserves established before 1993 were reclassified to postemployment benefit 
liabilities. 



Notes Payable: 
Commercial Paper . . .  $10,777 $ 8,761 $ 6,053 4.7% 3.3% 3.8% 
Other Notes....... 324 231 281 9.7% 10.0% 10.9% 

Current Portion of 
long-term lease 

Current portion of 
obligations . . . . . . . . .  30 52 108 

long-term debt . . . . . .  2,535 2,019 1,249 

$13,666 $11,063 $ 7,691 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

Amount for the Year 
1994 1993 1992 

Average amounts of 
Notes Pavable 
outstanding during 
the year.. . . . .  . . . . . $ 8,400 $ 8,010 $ 5,117 4.6%(b) 3.7%(b) 4.4%(b) 

Maximum amounts of 
Notes Payable at 
any month end 
during the year . . . .  11,357 $ 9,959 $ 6,334 

NOTE: In future years, 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 Consolidated 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 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. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

BY 

March 24, 1995 

S .  L. Prendergast 
Vice President and Treasurer 

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 
of the Board 

Principal Financial Officer: 

Richard W. Miller Executive Vice 
President and 
Chief Financial 

Officer 

Principal Accounting Officer: 

Maureen B. Tart 

Directors: 

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 
Joseph D. Williams 
Thomas El. Wyman 

Vice President 
and Controller 

By S. L. Prendergast 
(attorney- in- f act) * 

March 24, 1995 
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• We are dedicated to being the world's best at AT~~ agencies. Our Worldwide Intelligent Network 

bringing people together - giving them easy carries more than 200 million voice, data, video K.... 

access to each other and to the infoll11ation and facsimile messages every business day. 
and services they want and need - anytime, anywhere. AT&T Bell Laboratories engages in basic research as 

The current integrated AT&T provides communica­ well as product and service development. AT&T 
tions services and products, as weJl as network equip­ also offers a general-purpose credit card and finan­
ment and computer systems, to businesses, consumers, cial and leasing services. We do business in some 
communications services providers and government 200 countries . 

1995 Financial Highlights ·­

•EVENUES 
WE EAT 
RECORD 
LEVELS 
F R 95. 

•REST CTURING 
ANDontER 
CHARGES 

DOLLARS IN MILLIONS f EXCEPT PER SHARE AMOUNTS) 1995 

REVENUES 

Telecommunications services $ 47,277 

Products and system s 22,412 

Rentals and other services 6,189 

Financial services and leasing 3,731 
... ............. ................ . ........... . ........... ....... 

Total revenues $ 79,609 

INCOME 

Operating income $ 1,215 

Net income 139 

1994 

$ 44,600 

21.161 

6,216 

3, 117 

$ 75,094 

$ 7,949 

4,710 

PERC ENT 
CHANGE 

6.0% 

5.9 

10 .4~ 

19.7 

6.0 % 

184.7)% 

(97. I j 

RE E PER COMMON SHARE 

N Net income $ .09 S 3.01 (97.0) % 

Dividends declared 1.32 1.32 

Stock price at end of year 64.75 50.25 28.9 
• 

OTHER INFORMATION 

Cash provided by operations $ 9,690 $ 9,046 7. 1 % 

Cash used for investing activities 11,953 9,845 2 1.4 

Total assets at year-end 88,884 79,262 12 . I 

Total employees at year-end 299,300 304,500 11.7) 

Contents 
II II II III 

MESSAGE WHAT TO THE NEW LUCENT 
FROM THE EXPECT AT&T TECHNOLOGIES 
CHAIRMAN 

Why AT&T is 
reinvent ing 

itse lf yet aga in . 

How shareholders 
are likely to be 

affected. 

Services thal 
go well beyond 
long distance. 

Systems and 
products serving 
the telecommu­

nications industry. 

IB 

NCR 

Computing 
systems to help 

businesses prosper. 

mfa 
FINANCIAL DIRECTORS/ 

REVIEW SENIOR 
MANAGEMENT 

2 
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each focused on a major segment of the 
gro ing global information industry. This 

restftlcturing is designed to make our 
sinesses mo responsive to customers 

and more agile competitors in their markets. 

3 




TO OUR SHAREOWNERS 


It~a 

nevv 

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 
services licenses. 

It was a year that saw us 
make the first forays into the 
$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
ize 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 
dimension 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. 

The new AT&T will be fo­
cused on our core strength of com­
munications services. The second 
company, Lucent Technologies, 
will offer COITUllunications systems 
and teclmology, and the third , NCR, 
will offer computer systems and 
services. We also announced our 
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 
5 wDI be remem red almost commonplace. 

for n nnou"~~"we But on September 20, 

m e September ZO. 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 bu siness day the finan­
cia l marke ts had de li ve red an initial end orse­
ment. AT&T's stock price jumped fro m $57-5/8 
to $63 -3/4. In o ther words, the s tock marke t 
value of your com pany increased by $ 10 billion 
in one day. Thanks to a strong stock market and 
o ur initiative, our s tock pri ce closed at $64-3/4 
as the year ended. 

This investor reaction refl ects confidence in 
the strategic thinking behind thi s restruc turi ng. 

Three independent corpora tions will be able to 
go after the explodi ng opportunities of the indus­
try faster th an they cou ld as parts of a muc h 
larger corporation . 

The three new companies we' ll launch at the 
end of the year will be free to pursue the best 
inte rests of their c ustom ers without bumpin g 
into each othe r in the marKe tplace. They are 

designed to be fast and focused, with a capital 
structure suited to their individua l indu stries. 

But let me reassure yo u, neithe r your board 
of directors no r I has lost sight of the fact that 

Wall Street's enth usiasm is for a plan. And plans 
in themse lves don't c rea te value. Ac tion does. 
So we're moving quickly to p ut our restructur­
ing plan into e ffect. Our actions are moti vated 
by the c reation of 10ng-te l111 value, not short-te rm 
surges in value. 

We intend to do all of this in onl y 15 months. 
I am immense ly proud of the job AT&T people 
are doing in keeping to a ri gorous sched ule as 
they move this complex process along. They 
understand that the changes we're making must 

be trans parent to our customers. We cannot and 
will not in any way 
let up on our c ustomer v Iu 0 your 
commitments or fi nan­ company inc a eel by 
cial targets. -Ilion in one da • 

But our speed in 1110V­
ing ahead reflects the rea l ities 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 c ustome r needs, technology 

and pu blic po l icy. 
Make no mistake abo ut it , these are funda ­

mental changes. They offer unprecedented new 
opportuniti es fo r us, but they also carry the 

-In 

threat of was hin g aw ay any company tha t 

chooses to cling to the status quo and ignore the 
power of these chang ing conditions. 

Technology is rapidly driving down the cost 
of basic communications and o pening the door 
for widespread use of advanced infonmation ser­
vices, increasingly making use of the Intemet. It 's 

driving the need for new global alliances as 
well , putting us in direct compe tition with com­
panies we barely knew abou t 10 years ago. 

Changes in public n.e co'mlNnies policy are beginning 
be to rsue best to o pen up monopoly 

interests of th ~r cu~Ufters. te lecom m u nications 
markets to competi­

tion, in the United Sti:ltes and many other parts 
of the world . 

The cause of competition tumed a major comer 
in February 1996 when the U.S. Congress passed 
its long-awaited telecommunications reform bill. 
This ends the local telephone companies ' legal!y pro­

tected monopol ies 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 telTito­
fies when - and onJy 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, thi s 
publ ic policy change creates a competitive mar­

ket for end-to-end serv ices. Customers can choose 
wi nners and losers based on who offers the best 

serv ices and prices. In that kind of arena, we're 
confident of our Sllccess. 

Customers, large and small, will inc reasing­
ly ex pect comm unications companies to pro ­
vide combinatio ns of services tailored to their 

individual need s at competitive pri ces. Those 
serv ices will range from familiar long distance 
and local serv ice to w ireless communica tions , 
advanced information serv ices and electron ic 
com merce. We're prepa ring to be the leader in 
m aki ng thi s bappen . 

Each of the new compan ies we're creating wil l 
start life with the size and market presence to be a 
leader in this swirling information marketplace. 
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We've 

TO OUR SHAREOWNERS J 


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 $2 J bi Ilion a year in sales 
to start. Details on the systems and technology 
company are contained in a registration statement 
filed February 5, 1996 with respect to the planned 
initial public offering of shares in that company. 

The new computer company will be a trim­
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 th at 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 thi s merger work. But this 
business, with $8 billion a year in sa les, has an 
ambitious turnaround plan in place. It 's our inten­
tion to spin thi s company off to our shareowners 
at the end of this year after taking appropriate 
steps to move NCR into a posi tion 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' J1 use the pro­
ceeds from the sale to retire debt and otherwise in­
vest in all three companies. 

You'll find profiles Each - I start Be with 
of each of the three new the size and met 
companies inside this sence to be a Je.."Ider. 
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. 

6 


e~ dfro 
aysof 

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 schoo ls 
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 fonns of communi­
cations technology. We will also offer teachers 
technology mentors and support so they can use 

this technology effectively
The men women in teaching children. 
of AT&T have made us Perhaps most impol1ant, 

the team to beat. the three new companies 
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 
Jive 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. 

Everyone 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 respect and 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 don't 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 
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-nformat-on 

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-

I citement comes from where we're going. 

~~ 
Robert E. Allen 

Chairman 

February 11, 1996 
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calling, fed t cards,on­
line services,consulting ~~ 

andelectronic 
commerce. 

$1 Trillion 

In billions of dollars 

'98 '99 '00 

! THE"NEWAT&T 
I ­

Our future is a long
distance from long

di ance.We're moving to a 
full menu ofcommunications 
and in' rmation services 
incl ding localandwireless 

2,00(1 

1,750 

1,500 

1,250 

1,000 

750 

500 

250 

000 

BOB ALLEN,
CHAIRMAN AND 
CHIEF EXECUTIVE OFFICER 
(LEn) 

AL£X MANDL, 
PRESIDENT AND 
CHIEF OPERAnNG OFFICER 

Growth of the global communications and infor­
mation services market: Estimated at $1 trillion 
in 1995, growing to $2 trillion by the year 2000. 



1995 

11tE NEWAT&r 


Revenues ________________ _ $51 billion 
Assets __ $56 billion 

____ ___127,000Employees 

i::RC1 'cnue,L {l.\'set.\' and employees represent/hose lhe compallY would ha ve 
sho\I '11 at y('{II·~eJ/d had it exisled as (I separate rompclIl)' (see the Financial 
Neriell-' senioll f or mon' derails) . The number of employees listed does not 
ref/ect the fOral impact ofprel,iotlsly anllO/weed work force reductions . 

I(EY ASSETS 

The worlds most 
sophisticated networl(. 

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. 

A widely 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 
90mOlion 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 -effectivel y. • ! 

The units described in this section 

will retain the AT&T brand after theAT.T 
restructuring is completed. 
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Business 

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. It 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. 
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Thanles to a patented Real • Greater long distance market share than all other competitors. 
nme Netw ric Routing Long distance and credit card units won America's highest quality 
system" the AT. :r network honor, the Malcolm Baldrige National Quality Award, in 1994 and 

n automatically route calls 1992, respectively. Our highly skilled people handle four million iUOIIIId • h-tr ffi s or 
customer interactions every day. cable cutsr using any of 


13 possi s. 


Many 0' our sales rep~ • Rated #1 in eight of 10 service categories in 1995 CIT Research 
sentatives operate from Ltd. study of 1,000 communications managers. Rated #1 in 
"virtual offIces" so they leased-line and packet-switching categories in Data Communi­
can serve customers any­

cations International survey of 4,500 readers worldwide. time, anywhere. 

CUstomers a calling for Doubled its wireless service area to more than 200 million 
more wireless com unica­ potential customers in 1995 with acquisition of 21 personal
lions. n 1.5 million communications services (PCS) licenses in U.S. Federal Commu­
~cu~ss.nedup nications Commission auction. Now covers 23 of the top 25for cellular and paging 

U.S. markets . services from our wi ss 

unit in 1995. 


Through the AT&T Leaming • We developed much of the technology that makes the Internet 
Network, we've pledged possible and we're well positioned to bring its benefits to our 90 
$150 million over the next million customers. In 1995 we introduced services that offer infor­

years to give U.S. schools 
mation and entertainment content and easy dial-up and navigation­ss to Internet and 
al tools. We can also help businesses set up electronic storefronts other servK s. 
on the Internet. 

AT&T U Service International calling agreements with 200 telecommunications 
giv s traveters and local companies worldwide. Ability to give travelers access to AT&Ts 
residents in 25 countries network and billing in some 100 countries. In 1995 obtained a 
the ility to reach an 

license to offer international services to business customers in :r; :roperator who speaks 
the United Kingdom. their language. 

rllT researchers have de­ • Focuses on basic research as well as on the application of 
v oped system enabling technology to customer and business needs. Expertise spans a 
people to browse the wide range of technologies including mathematics, computer sci­
Inter World Wide Web 

ence, software development, network analysis and design, and using spole n commands. 
systems technologies that support existing and emerging services. 
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GROWTH OPPORTUNmES 

'DIe wire ss services martlet is 

ing steadi ranl( 

is. 

The global market for wireless services is about $40 bi Ilion today 
and is expected to reach $125 bi II ion over the next decade . People 
want to call people , not places. They want access to the infonnation 
superhighway in the palms of their hands. Our acqui sition this year 
of 21 licenses to offer personal communications serv ices (peS) 
- wireless services at yet another radio frequency - extends our 
potential reach to more than 80 percent of the U.S. population. 

'n 1995 we began marlceting tIM wi I ss cap. 
bilttles w OKqulred from McCaw Cellular CommunI­
cations under the name AT T Wi less Services. 

Before long, customers throughout the U.S. will be able to choose 
a company to handle their local calls just as tbey 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 J995, we had captured 
15 percent of the business market for such calls. 

In 1995 we nnaunced r intent to fOCill 
service, cant1ngent upon the course of legislation 
and the ecanomics of indtviduill ftItIrfcets. We wiD 
offer IaciII services either by reselling netwartc 
upadty purchased from local prov ders or by 
building aur awn infrastructure. 

re Uniquely posi ·oned 

to malce on-line services 

more accessib e and useful 

a· dience. 

tnfonnation and entertainment choices available electronically through 
the Intemet 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 of90 million business and consumer 
customers position us to bring together a diversified group of in­
formation seekers and content providers. 

In 1995 we Iaunc AT&T usiness N artc,. which 
serve.s up news and infonnatJon from CNN, Dow .Jones 
and others to small and home-based bu sses; AT&T 
hsy WorkI WIde W ServIce, which provides hosting 
services; and Personal 0nII Servkes, which brings 
persarudlzed and loulked content services to consum­
ers tIuough the 'nIenIet. 



De lejos la tne' 

information services 

market outsid U.S. is 

e pected to d ble to $2 

r-lI~n in 
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 sa me 
location. A number of countries are introducing competition for local 
services in response to customer demand for increased choices, 
improved quality and lower prices. 

WOftcIPa ers, the AT&T· eel .fDa ce that offers 
gtoba' companies seamless communications services, 

xtended its reach to Z7 countries 1995. We also 
expanded our global partnership to pursue senrice • 
portunities in Ikaz • ndia, CanOl.,... RussU and Mexico. 

Electronic commerc is 

changing the way businesses 

d u ines 

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 sec urity, 
customer service and billing challenges posed by such an 
environment. 

In 1995 WI! ucecl tools to help busin sses auto­
everyt g from handling information requests 

to managing ordering, payment d shipping processes. 
AT&T Unlvers.ill CNd Services is • recognized.e der In 

lectronic payments processing. tranUlction processing 
iU1d customer service. 

Customers want one-stop

communications hopping

and we can deliver a-full 


s -ces. 
Consumer 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 reorganiLed to do just that, creating teams dedicated 
to specific customer segments. Their charge: identify more ways 
customers can benefit from their relationships with AT&T. OUf 

reward: increased customer loyalty and greater network use. 

In 1995 we roduced oil new one-stop shopping rvfce 
for cOIISIUIIers that features .. single customer service 
rwmber-1 800 ~~6-muE-for Information on it variety of 
offers 'rom paging services to electro bill pa III. ilS 
well ilS special pricing lOt' our tong distance customers. 
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LUCENT TECHNOLOG.IES-; ~J 


ucent Technologies
is exp cted to emerge 

asa Fo une 40compan~ If 
isone of the world~ leading
designe s,develope s and 
"'anufacturersof telecom­

munications systems, 
softwareand 

products. 

HENRY SCHACHT, 
CHAIRMAN-DESIGNATE 
AND CHIEF EXECUTIVE 
OFFICER 
(LEFTI 

RICHARD MCGINN, 
PRESIDENT AND 
CHIEF OPERATING 
OFFICER 

Sources of 1995 revenues 



1995 
WCENl'TECHNOLOGIES· 

Revenues $ZI billion 
Assets _________ $ZObillion 
Employees 131,000 
:4'Rl'\ 'l'I1Il l'J . asst'fs and employees represent those lflt company would hal'(' 
ShUII 'JllIl )"cur -('Iulltlld il cri.\led 0.' a .H'/wrate COII/JlUIl} (sec rhr " '''"lIIlt"ial 
Rl'"h-'It , Si'Clio" li>f 1II0re l /l'Ioilx) . Tfle lIumher IIf elllploy('('s lis(('c/ do('s 1101 
re.fler/the lowl ilupo('/ o{ pre-.:iollsly announred work force redUCfion.'i. 

J(EY ASSETS 

Bell Laboratories,widely
regarded as one of t e 
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 UNIX' 

operating system . 
j. Uni x is" reg istered u'adernark licensed exc lusively by Novell, Inc. 

A global P sence. 
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. 

lucent Technologies 
Bell Labs Innovations o 
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Our name was developed after ex­

tensive interviews with OJstomer; 

and other stakeholder;. lucent means 

"marked by clarity" or "glowing with 

light." The new logo is a bold, red, 

hand-drawn innovation ring. 
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Business 

Supplies network telecommunications systems, software 
and services to telephone companies arollnd 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 Jeading communications and computer 
manufacturers. During the last five years, sa les to non-AT&T 
customers have shown double-digit growth rates. 

Designs , manufactures, installs and se rvices business 
telecommunications systems, including private branch 
exchanges, key sys tems, structured cabling and voice pro­
cessing systems. Has provided engineering, installation, 
maintenance and SUppOlt services to more than 1.5 million 
customer locations in more than 90 countries. 

Sells , serv ices and leases telephones and other telecom­
munications devices through retailers representing 17,000 
point-of-sa le 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 li ne of telephone answering systems and 
cellular products. 

Ii. ·-~wCEiifiiECH·NOLOGIES 

"..---~---

Focu ses on several core techno logies: software, digi tal 
signal processing, telecommunicatio ns networking technolo­
gies, microelectronics and photonics. Emphasizes areas offering 
Lucent Technologies' operating units a competitive advan­
tage, such as inc reased transmission capacity, faster call 
processing, increased re li ability and reduced network costs . 

Nnt(': R !l lIk orders lis/ed refer /0 lI",del sl1"re. 
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This ga cho in Argentina 
remote ra h lands w 
has cess to telephone 
~_v-il:e, thanlu to it wire­

ss network that Netwod, 
Systems played a .ley role 
in building. 

Competitive strengths 

• Ranks #1 in U,S. public network infrastructure market, 
#2 worldwide. Flagship product, the 5ESS® 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. 

kustamand 
cu prod 

DefinitY' Enterprise 
Co uni 'ons Server 
p nes for businesses, 

esig for European 
tec:hn-cal standards and 

sth -cs, roll oft t 
m nuf ring line in 
Saumur. France. 

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. 

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. 

does doubIe-duty as a 
phone and personal data 
organizer f honJe.based 
businesses. 

In 1995 a ell Labs 
search team devised 

it way to liably trans­
mi compress color 
still i a9 s over wire­
less channels. 

• 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. 

• 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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7 percent 
'675 Billion 

In billions of dollars 

'95 '96 '97 '98 '99 '00 

NCR 


lARS NYBERG. 
CHIEF EXECUTIVE 
OFFICER 

Ourre ructured 
~comput r unit, ter 

a difficult year; is trimmer; 
more focused and pr-med 
to tal(eon a 470billion 
marl<!!t opportunity 

700groWing mo han 
600 

a year. 
500 

'470 Billion 

400 

-
300 

200 

-100 

000 

Growth of global markds for NCR-'ated 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 
*Revef/ues, as.I'crs and employees r£'pres£'111 'hose lite company would hm'e shown 
(II y('or-cnd had if existed as (/ seiwrale compally (see Ihe Fillancial Rn'i('HI 
Jccti()// for If/ore delail.\). Tire comp(iny had .\";/infficaJII 1995 losses and rcstruc­
rurill~ chwp,l's. The number of employc('s h.m:d do('s 1/01 /'(~/7c(,1 Ihe IOlnl impaCT 
(~r pr('rivusly announced ·wark fon:e rcducfiolls . 

J(EY ASSETS 

A current customer base 
in 191 c untries. 

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 platfollns across many industries, 
we're capitalizing on our long-standing relationships with customers in 

the financial, retail and communications industries. We are offering them 
total solutions, including a full range of professional and support services, 
building on our sales of automated teller machines, retail scanners, tellni­
nals and transaction-processing systems. As a result, they can better use 
information they collect to serve their customers. 

Access to the research 
capabi.it-esof 
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. 

00NCR 
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. 
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GROWTH OPPORTUNITIES 

We lead the market for high.. 

end computer systems and 

services 'or 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 l~ 
duction of Ihe WorldMar"- lin of enterprise servers, 
which oHer aHordabillty, expandabillty. 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 Regi ster Company. Our 
scanners check out over 270 billion items a year around the world. 
In J 995 our estimated share of th e market for s lot-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 Exceflence Committee 
singled out our 7870 Bi-OpIic Scanner/Scale 
for Its 1995 Gr.md Aw.d for ExcelJence In 
Product Design. 

OUr services business 

is easily outpacing the 

industrp 9 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 deci sions 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 servfces business grew 12percent 
oYera I; professlona services, ZI pem!fII.. 
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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-se nsitive 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). 

We brought new produc:tfon facilities on line in 
1995 to upltalize on the growln demand for 
thermal transfer ribbons used to print bar code 
labels, a market grvwing 18 pen:ent year. 

11Ie communications 
industry is expected to 
spend nearly SZ5 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 des igning combinations of systems and services 
to meet their needs. By putting to work our expeltise in massively 
parai.lel processing and data warehousing, we're helping com­
munications companies store and use customer calling records 
to better serve customers and to des ign customer acquisition 
and retention programs. 

NCR leamed with Telstra, Australias leHing elec­
tronic commu cations and infonn.tion services 
prov der, on a system tIuIt gives customer service 
representatives quick access to calling, billing and 
service orefel' inform.tion. 

Financial institutions are 
looldng 'or sophisticated 
systems to herp 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 previous ly unmined consumer data and to design new 
banking services and delivery capabilities. 

ArouncHhe<lodc allabillty of self.service devices 
e this ATM - Hong Kong Is vital for banks striving 

to meet customerS" flnanclal services needs anytime, 
anywhere. 

I 
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"-~IFlNANCIAL 
,REVIEW 

-=-------=­

Our stra gic restructuring will launch 

three nIMIfIcust er-focuseit panies. 


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, govern­
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 requ ired 
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 miIJion, 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 $l.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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E~N~EARSUMMARYOF 
SELECTED FINANCIAL DATA 

AT&T Corp. and Subsidiaries (unaudited) 

DOLLARS IN MILLIONS (EXCEPT PER SHARE AMOU TS) 

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 2,924 3, 114 2,935 3,098 2,988 2,810 2,599 2,527 
Operating income (loss) 1,215 7,949 6,498 6,529 1,428 5,358 4,751 (2,500) 4,071 974 3,561 
Income (loss) before 

extraordinary ilem and 

cumulative effects of 

accounting changes 139 4,710 3,702 3,442 171 3,475 2,820 ( I ,527) 2,374 609 \ ,856 
Net income (loss) 139 4,710 (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) 1.61 0.36 1.21 
Earnings (loss) per 

common share 0.09 3.01 (3.82) 2.27 0.12 2.51 1.95 ( 1.06) 1.6 I 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 
Total assets 88,884 79,262 69,393 66,104 62,071 57,036 45,228 41 ,945 45,583 44,305 44,824 
Long-ternl 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' 

equity 17,274 17,921 13,374 20,313 17,973 17,928 15,727 13,694 16,913 15,849 16.945 
Netcapital expenditures 5,997 4,572 4,142 4,043 4,086 4,120 3,959 4,453 3,885 3,977 4,303 

Other InfomNltlon 
Operating income ( loss) 

as a percentage of 

revenues 1.5% 10.6% 9.4% 9.8% 2.2% 8.5% 7.7% (4.0)% 6.7% 1.6% 5.6% 
Net income (loss) as a 

percentage of revenues 0.2% 6.3% (8.5)% 5.2% 0.3% 5.8% 4.6% (2 .5)% 3.9% 0.7% 2.9% 
Return on average 

common equity 0.7% 29.5% (47.1)% 17.6% 0.9% 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 $11.42 $ 8.65 $13.3 I $12.05 $12.33 $10.92 $ 9.57 $11.87 $ 11.04 $1 1.73 
Debt ratio 62.0% 58.3% 64.4% 53.1 % 54.8% 53.5% 45.0% 45.8% 38.4% 39.6% 39.9% 
Debt ratio excluding 

financial services 44.3% 34.1 % 49.1 % 40.8% 46.0% 47.6% 39.3% 42.2% 35.2% 37.6% 38.4% 
Employees 299,300 304,500 317,700 319,000 322,300 333,400 343,000 367,400 366,200 379.900 400,400 

*1995 DATA REFLECT $7.8 BILLION OF PRETAX BUSINESS RESTRUCTURING At--D OTHER CHARGES. 
1993 DATA REFLECT A $9.6 BILLION NET CHARGE FOR THREE ACCOUNTING CHANGES. 
1991 DATA REFLECI $4.5 BILLION OF PRETAX BUSINESS RESTRUCTURING AND OTHER CHARGES. 
1988 DATA REFLECT A $6.7 BILLION PRETAX CHARGE DUE TO ACCELERATED DIGITLZATION OF THE LONG DISTANCE NETWORK. 
1986 DATA REFLECT $3.2 BILLION OF PRETAX CHARGES FOR BUSINESS RESTRUCTURING, AN ACCOUNTI NG CHANGE AND OTHER ITEMS. 
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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 PaJ1s 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. 

JJ(J'IJ versus S&PSOO . 
Tota' shareowner return assuming 
reinvatment of dividends 

Your investmen t has otllpcrfumled the S&P 500 since 
Ihe iarges( dives titu re ill corporate history. whit..:h 
f(\'>U lICd from a COllsent d \.!c ree. in [91)4. Only 
tweJve years late r we 're pre pan ng 
for the !<.ccond large"" dive~ li rur~ 


in COrpOI\It c: hiqOIY; ,h i;.; time. 

i t 's our choice. 


11B4 8. 85 8. 87 88 89 90 91 92 93 94 95 

Telecommunications Services 
• 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 di stance 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 servi ces. 

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, fOlmerly 
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 
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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 RBOCs 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 

• We must anticipate and react quick­
ly to continuous and rapid changes in 
our markets. Technolugical developments 
create new markets, shorten pruduct 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 decisiuns that affect these markets, 

further alter the competitive landscape. companies already have a strong market 
Current and potential competiturs in presence, brand recognition and existing 

telecommunications services include direct customer relationships. All of these 
lucal telephone companies, other long conditions contribute to substantial and 
distance carriers, cable companies, inter­ intensifying competition. 
net service providers, wireless service Public policy changes including the 
providers and other companies that offer Telecommunications Act are likely to 
network services. Other entrants from bring not unly increased competitive 
adjacent segments of the communica­ pressures, but may also open new mar­
tions and information services industries, kets to AT&T. Our strategy is to use uur 
include providers of business informa­ strong networking capabilities, a well­
tion systems, systems integrators and known and respected brand name and 
companies outside the U.S. seeking tu other strengths to capitalize on oppor­
expand their markets. Some of these tunities that arise. 
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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. 

t995 $ourc of R.u,....,..,es 
As ~s of total revenue 

The markets for our proo ucts and systems arc 
gro\ving fa'lleSI outside Iht: U.S. as many 
coumrie.) ex.pand and modernize their 
telecommunications inrraslructure. 
Global competilion in le k commu· 
nicarions service., is deve loping 
now and will likely accelerate. 

II~n.':=:~I:nill 
Fror(1 opcral!ons loc.)led 
in olhu-coon(rlt;ll . 

Internlltlona' 
Revenue. 

Froll l U.s.t)perru IOl ~o; 


( inh ..-m:ll iooal tck COmrTIUnlCdllons 

s(f\'icc:s ilud export:..; 

III ~;'~.nu.s 

Products and Systems 
• Products and systems sales climbed 5.9% in 1995 and 
IS. I % in 1994, reflecting continued growth in sales both 
inside and outside of the United States. 

Products .nd Syst....s 

DOLLARS IN MILLIONS 1995 1994 1993 

Revenues 
Telecommunications network 

products and systems "0,665 $ 9,785 $ 8,345 
Communications products 

and systems 4,1199 4,494 3,692 
Microelectronics products 

and other* 2,79. 2,674 2,418 
Computer products and sy ·tems 4,050 4,208 3,470 

Products and systems • 22,4t 2 $21 , 161 $17,925 

Gross margin percentage 28.4"10 37.3% 38.8% 

"On It::R PRODUCT KEV ENUES ARE I JA IL'! FROM COMPm"ING MEO[,\ T il A' Cl!SnJ:\'lERS 

uSl wn H AI!1D M,\TFD TELU :R MAC! IIN"ES .-\NO Rtt rA IL SCANNIN I E(J Ll IP\IEI'lT , AND 

Bl]SINE.SS FORM S" 

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 SO%. 
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
tems 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 $S9 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 pan 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 OCCUlTed 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. 

Reng's .nd Other S rvlces 

DOLLARS IN MILLIONS 1995 1994 1993 

Revenues 
Computer products and systems $2.841 $ 2,8 18 $ 2,641 
Communications products 

and sys tems services 1 ,~55 1.680 1,457 
Communications products 

and systems rental s 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% 

>IIOrH ER RF,:VE:-{t1F.,.5 A RE M A I f'.'1..Y H{OM TEWM Rt-..J:.i'ING SERV ICIiS, I [FOR IAT ION 

TECH~OLOG Y SERV ICES , FAClLlTY RENl"'A L.S 1\ , 0 LI CENSES 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.l% 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. 

Finane' I S rvices and Leasing 

• 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 earnings for these 
two companies continued to grow over the past two 
years because of their continued earning asset growth. 

Flnancl•• S rvlces and Leasing 

D OLLARS IN MILLIONS 1995 1994 1993 

Revenues 
AT&T Capital $ 1,5~7 $ 1,384 $ 1,360 
Universal Card 2,250 1,782 1,228 
Eliminations. adjustments 

and other* (96) (49) (84) 

Financial services and leas ing S ~,~~t $ 3,117 $ 2,504 


Gross margin percentage 29.1% 31.0% 31.7% 


Universal Card Information: 
Total book and managed 

finance receivables $14,11. $12,380 $ 9,154 
Accounts in millions 1~.6 15 .1 11.7 

· O n ·rER REVliNU!:..':i ARE MAINLY FROM L(!A € Af",l"XCE ASSETS TH AT AT&T RETr\ INFD 

WHEN AT&T CAPITAL WAS REORGA NIZED IN 1993 AS WELL AS TH E eLIMINATION OF 

LEASE RE \ E UI,S FROM AT&T A FFIL1 ATe$ . 
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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, CUITent 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 
• Selling, general and admini strative 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 

mi Ilion 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 palt 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 cornpensation 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 Impailment 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 I, 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 impailments. 
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Our 1995 restructuring and other charges included recog­
nition of asset impairments. 

Other Income Statement Items 
• 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 Novel I 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-tenn debt in 1995. 
The decline in interest expense in 1994 was mainly due 
to refinancing long-telm 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 
• 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 Uni source, that 
began operations in January 1996, providing services to 
multinational bu siness 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 NV Philips' 
Communications Systems division for approximately $260 
million. This acquisition would give us products and an 
employee base to improve our access to ceJlular 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 eamings. 

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
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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 Jines 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 fornl 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 CUITent plans to sell material interests in subsidiaries 
beyond those announced and described previously. 

Financial Condition, Including 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 
caITiers 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 . 

Str Ie 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 
favorabJe 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. 
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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. 

1,)95 Revenues f les 
Shown In percentage. of the $82.8 billion total before eliml..... lion. 

Revenues and prolllS from transactions between 
comp~ni('s are removed (eliminated) from 
Ihe income Statement while Ihey are 
a part of AT&T. Once Ihe compa­
nies are bl~r~lrale, these revenues 
and profils will remain in (heir 
income statcmenl$ . 

• AT&T Corp. 
6.20/0 Growth" 
1993-1995 

Lucent 
9 .90/0 Growth" 
1993-1995 

. NCR 
6.00/0 Growth* 
1993-1995 

• AT&T Capital 
7.70/0 Growth" 
1993-1995 

"'COMPOU NDED ANNUAL GROWTH RATE 

Lucent technologies Inc. 

Z% 

• 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"lfthnologles Inc. 

1995 
DOLLARS IN MILLIONS 1995 As.Aa.amm~ 1994 1993 

External revenues "9,Z94 $19,294 $17 ,628 $15,767 

Internal revenues Z,U9 Z,119 2,137 1,967 


Total revenues $Z1,4U 

Gross margin • 8,468 
Operating expenses 9,468 

$21,413

•9,360 
7,559 

$19,765 

$ 8,428 
7,457 

$17,734 

$ 7,646 
6,977 

Operating income S 11,000' S ',80' $ 971 $ 669 

Income before 
income taxes S",116' •1,685 $ 854 $ 666 

Total assets $19,7ZZ $17 ,340 $17,109 

" A S ADJ USTED EXCLUDES TliE RESTRlJnURING AND OT HER 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

'------------ - ----------------------- ----- - ----' 
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nesses use new technology to collect and use infonnation 
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 infonnation 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 
infonnation 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 AIuunED" 1994 1993 

External revenues $ 7,531 $7,531 $7,939 $6,879 

Internal revenues 6.11 6.11 522 386 


Total revenues $ 8,162 $8,162 $8.46 I $7 .265 

Gross margin $ 97.1 $1,904 $2,671 $2,524 

Operating expenses 3,344 2,624 2,773 2,805 


Operating loss $(2,3711 $ 1720' $ (102) $ (281) 

Income (loss) before 

income taxes $12,354, $ 170.1, $ 3 $ (264) 


Total assets $ 5,181 $6,006 $5,207 

"' As ADJUSTED EXCLUD(:5 HIE REST Rl/CI'tJR INCi i\NU OTII~R CHARG ES RECORDlD!,'l 1995. 

The "intemal 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 biUion 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 miiJion for other items. 

Ongoing AT&T 
• 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£Twlthout Lucent, NCR and AT6T CapltaJ 

1995 
DOLLARS IN MILLIONS 1995 AsADJunm" 1994 1993 

Total revenues $51,374 $51,.174 $48,315 $45,556 

Gross margin $21,305 $22,395 $20,052 $17,973 

Operati ng ex penses 15,927 13,877 12,421 11.259 


Operating income $ 5,378 $ 8,518 $ 7,631 $ 6.714 

Income before 
income taxes $ 5,168 S 8,308 $ 7.289 $ 6,398 

Total assets $55,603 $49.167 $42,724 

+As ADJ UST ED r::XCLl !OES THE RESTRl :crt.:: IUNG AND OTHI;i< CHARGI.:.5 RECOR!)!!I) 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 tenns. 

In acco rdance witil SEC rules a nd regulations, as uncertainties 
surrounding our plan to separate are cleared , we will prov ide more 
financial information. If you are interested in directly receiving this 
infonnation as it is made public , it lI'ili be available by ca lling AT&T 
Shareowner Services toll-Crec at I 800348-8288. 
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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 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 (I) 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. 

Richard W. Miller Robert E. Allen 
Executive Vice President, Chairman of the Board, 
Chief Financial Officer Chief Executive Officer 

Report 0' IndependefttAudltors 

• 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. 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 
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 di scussed in Note 3 to the financial statements, 
in 1993 AT&T 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 
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CONSOLIDATED STATEMENTS 
, OF INCOME 

AT&T Corp. and Subsidiaries, Years Ended December 31 

DOLLARS IN MILLIONS (EXCEPT PER SHARE AMO TS) '995 1994 1993 

Sales and Revenues 
Telecommunications services $47,277 $44,600 $42,779 
Products and systems 22,412 21,161 17,925 
Rentals and other services 6,IS9 6,216 6,143 
Financial services and leasing ,711 3,117 2,504 

Total revenues 79,609 75,094 69.351 

Cosh 
Telecommunications services 

Access and other interconnection costs 17,61S [7,797 \7,772 
Other costs 9,123 7,873 7,937 

Total telecommunications services 26,741 25,670 25,709 
Products and systems 16,045 13 ,273 10,966 
Rentals and other services 4,098 3,287 3,319 
Financial services and leasing 2,646 2, 152 1,7 [ I 

Totalcosu 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, [ 10 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 
Interest expense 718 724 1,032 

Income before income taxes and cumulative effects 
of~ntingchanges 9.15 7,518 6,003 

Provision for income taxes 796 2,808 2,301 

Income before cumulative effects of accounting changes 119 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 $68 J) (1,128) 
Income taxes (1,457) 

Cumulative effects of accounting changes (9,608) 

Net Income 'Loss' $ 139 $ 4,7\0 $ (5,906) 

Weighted average common shares outstanding (millions) 1,592 1,564 1,547 

Per Comlllon S" re: 
Income before cumulative effects of accounting changes $ 0.09 $ 3.01 $ 2.39 
Cumulative effects of accounting changes (6.21) 

Net Income floss' $ 0 .09 $ 3.01 $ (3 .82) 

THE NOTES ON PAGES 38 THROUGH 50 ARE AN INTEGRAL PART OF THE CONSOLIDATED FINANCIAL STATEME'N S. 
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1994 

CONSOLIDATED 
BALANCE SHEETS 

AT&T Corp. and Subsidiaries, At December 31 

DOLLARS IN M ILLIONS t995 

AsseU 
Cash and temporary cash investments $ 908 $ 1,208 

Receivables, less allowances of $1,583 and $1,25 I 

Accounts receivable 15,493 \3,671 
Finance receivables 13,782 14,952 

Inventories 4,074 3,633 

Deferred income taxes 4,460 3,030 

Other current assets 792 1,117 

TotaJ current assets 39,509 37,611 

Property, plant and equipment ­ net 22,264 21,279 

Licensing costs, net of accumulated amortization of $743 and $613 8,056 4,251 

Investments S,885 2,708 

Long-term finance receivables 5,S89 4,513 

Net investment in operating leases of finance subsidiaries 888 756 

Prepaid pension costs 4,664 4,151 

Other assets 4,229 3,993 

Total assets '88,884 $79,262 

Uabilitles 
Accounts payable $ 7,071 $ 6,011 

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 
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-tel111 liabilities 5,170 4,285 
Deferred income taxes 5,199 3,913 
Unamortized investment tax credits 199 232 
Other deferred credits 400 776 

Total liabilities 70,883 60,248 

Minority interests 727 1,093 

Common Shareowners' Equity 
Common shares par value $1 per share 

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 
Guaranteed ESOP obligation 
Foreign currency translation adjustments 
Retained earnings (deficit) 

1,596 

16,614 
(254, 

5 
(6871 

1,569 

15,825 
(305) 
145 
687 

Total common shareowners' equity 17,274 17,921 

Total liabilities and shareowners' equity $88,884 $79,262 

THE NOTES ON PAGES 38 THROUGH 50 ARE AN INTEGRAL PART OF TH f CONSOLIDATED FINANCIAL STATEMENTS. 
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1993 

AT&T Corp. and Subsidiaries, Years Ended December 31 

1995 1994 

Common shIWres 
Balance at beginning of year $ 1,569 $ 1,547 $ 1,526 
Shares issued: 

Under employee plans t!l 11 6 
Under shareowner plans 13 8 8 
Other I 3 7 

Balance at end ofyear 1,596 1,569 1,547 

Additional fMid-in capital 
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 !II 133 208 

Shares repurchased '4' (2) (4) 
Preferred stock redemption 408 
Dividends declared ,527, 
Other changes 2 

Balance at end ofyear 16,614 15,825 14,324 

Guaranteed SOP obligation 
Balance at beginning of year '305' (355) (407) 

Amortization 51 50 52 

Balance at end ofyear '254) (305) (355) 

Foreign currency translation adjustments 
Balance at beginning of year 145 (32) 65 
Translation adjustments "40' 177 (97) 

Balance at end ofyear 5 145 (32) 

Retained eamings ,defkH, 
Balance at begi nning of year 687 (2,110) 5,644 

Net income 139 4,710 (5,906) 

Dividends paid ",570) ( 1,940) (1,780) 

Other changes 57 27 (68) 

Ba.ance at end ofyear '687' 687 (2,110) 

"IOta. Shareowner$' Equity $17,274 $17,921 $ 13,374 

THE NOTES ON PAGES 38 THROliGH 50 ARE AN INTEGRAL PART OF THE CONSOLIDATED FINANCIAL. STATEM ENTS. 

In March 1990 we issued 13.4 million new shares of common stock in connection with the establishment of an 
ESOP feature for the non management sav ings plan. The shares are being allocated to plan participants over ten 
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 cunently iss ued 

or outstanding. 
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498 

CONSOLIDATED STATEMENTS 
OF CASH FLOWS 

AT&T Corp. and Subsidiaries, Years Ended December 31 

DOLLARS IN MJLLlONS 	 '995 1994 J993 

Operating Activities 
Net income (loss) 

Adjustments to reconcile net income (loss) to net 


cash provided by operating activities: 

Restructuring and other charges 

Cumulative effects of accounting changes 
Depreciation and amortization 
Provision for uncollectibles 

Increase in accounts receivable 

Increase in inventories 
Increase (decrease) in accounts payable 

Net decrease (increase) in other 
operating assets and liabilities 

Other adjustments for noncash items - net 

S 1~9 

7,685 

4,845 
Z,~78 

f~,~861 

",206' 
1,04~ 

~66 

,2,174, 

$ 4,710 $(5,906) 

9,608 
4,633 4,702 
1,929 1,665 

(2,673) (2,211 ) 

(394) (594) 

1,125 (295) 

(793) 	 (J ,579) 
509 1,505 

Net cash provided by operating activities 	 9,690 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 (5,9971 
Increase in finance assets, net of lease-related repayments 

of $3,960, $3,760 and $3,703 ,~,785' 
Cash proceeds from securitizations of 

finance receivab les ~,747 

Additions to licens ing costs ",978, 
Net increase in investments ,228, 
(Acquisitions) dispositions, net of cash acquired ,~,3551 

Other investing activities - net ,357, 

(4,572) (4,142) 

(5 ,315) (4,222) 

303 
(293) 

( 165 ) 

144 

53 

586 
(89) 

(453) 
(228) 

(86) 

Net cash used in investing activities 	 ,,1,9531 (9,845) (8,634) 

Financing Activities 
Proceeds from long-term debt issuances 5,504 
Retirements of long-term debt ,4,519, 
Issuance of common shares 1,214 
Dividends paid (Z,088' 
Increase in short-term borrowings ­ net 1,760 
Other financing activities ­ net 87 

6,J34 4,386 
(5,637) (5,879) 

973 1,053 
(1,870) (1,774) 

1,746 2,586 
(32) 25 

Net cash provided by 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 ofyear 

Cash and temporary cash investments at end ofyear 

1,958 

5 

'~OOJ 
1,208 

$ 908 

THI: NOTES ON PAGES 38 THROUGH 50 ARE ..\ N I I TEGRAL PART OF THE CONSOLIDATED FINANCIAL STATEMEr--TS. 

$ 

1,314 

22 
537 

671 

1,208 $ 

397 

3 
(841 ) 

1,512 

67J 

_J 
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AT&T Corp. and Subsidiaries (AT&T) 

(Dollars in Millions, except per share amounts) 


1. Summary of Significant 	 Advertising Costs 

Accounting Policies • We expense costs of advertising as incurred. Advertis­
ing expense was $2,265 . $2,219 and $1,665 in 1995 , 

ConsoUd.tlon 
1994 and 1993, respectively. 

• The consolidated financial statements include all 
Investment ntK Creditsmajority-owned subsidiaries . Investments in which we 

exercise significant influence but which we do not con­ • We amortize investment tax credits as a reduction to 

trol (generally a 20% - 50% ownership interest) are the provision for income taxes over the useful lives of 

accounted for under the equity method of accounting. the property that produced the credits. 

Generally, investments in which we have a less than E.lrnlngs P r Share 
20% ownership interest are accounted for under the cost 

• We use the weighted average number of shares ofmethod of accounting. The fiscal year of most AT&T 
common stock and common stock equivalents out­

operations ends December 31. 
standing during each period to compute earnings per 

Currency Translation common share. Common stock equivalents are stock 
options that we assume to be exercised for the purposes 

cial statements in cunencies other than the U.S. dollar, of thi s computation. 

we translate income statement amounts at average 

• For operations outside of the U .S. that prepare finan­

Temporary Cash Investments 
exchange rates for the year, and we translate assets and 

• We consider all highly liquid investments with origi­liabilities at year-end exchange rates. We present these 
nal maturities of generally three months or less to be 

translation adju stments as a separate component of 
temporary cash investments. 

shareowners' equity. 

Inventories
Revenue Recognition 

• We state inventories at the lower of cost or market 
R E E I. E ['ROM 	 B ASIS OF RECOG [TIO 

(i.e., net realizable value or replacement cost). Cost 
Te lecommunic:1tions Services 	 Minutes of traffic processed includes material, .Iabor and manufacturing overhead. 

and co ntrac ted fees 
We determine cost principally on a first-in, first-out 

Produc ls and Systems 	 Perce ntage-of-completion 
(FIFO) basis. me thod for most long-term 

contracts; upon performance Property, PI.nt and Equipment
of contractual oblig:1tion~ 
for others • We state property, plant and equipment at cost and de­

Renta ls and Olher Se rv ices Pro portionately ove r contI'ac t termine depreciation using e ither the group or unit 
periods or as services are method. T he un it method is used primarily for labora­
perfonned tory equipment, large computer systems, and certain 

Financial Services and 	 Over the life of the finance 
international earth stations and submarine cables . When

Leasing 	 receivab1c~ using the interest 

me thod , or straight- line ove r 
 we sell assets that were depreciated using the unit meth­
life of operari ng leases od, we include the gains or losses in operating results. 

The group method is used for most other depreciable as­
sets. When we selI or retire plant that was depreciated us­
ing the group method, we deuuct the original cost from 

Software Production Costs 

• Until technological feasibility is establi shed, we 
the plant account and from accumulated depreciation.expense the costs of developing computer software that 

We use accelerated depreci ation methods for factorywe plan to sell, lease or otherwise market, as incurred. 
facilities and digital equipment used in the telecommu­After that time, we capitalize the remaining software 
nications network, except switching equipment placedproduction costs and amortize them to costs over the 
in service before 19R9 and certain high technologyestimated pe riod of sales and revenues . 
computer processing equ ipment. AlI other plant and 
equipment is deprec iated on a straight-line basis. 
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Ucens.ng 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 

• 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 
impainnent 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 cClrrying amount of the asset, a loss is recognized. 

Derivative FinanciaJ Inst..uments 

• 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 
ri sk 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 

The preparation of financial statements in conformity 
with generally accepted accounting principles requires 
management to make estimates and assumptions that 
affect the repolted 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
tenn contracts, allowance for doubtful accounts, inventory 
obsolescence, product wamlllty reserves, depreciation 
and amortization, employee benefit plans, laxes, restruc­
turing reserves and contingencies. 

ReclassHlcatlons 

• We reclassified certain amounts for previous years to 
conform with the 1995 presentation. 

Z.Re~cturingofAT&T 

• 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 al so includes our intention to pursue the sale of our 
remaining interest in AT&T Capital Corporation (AT&T 
Capital) in 1996. Our plan is subjecl 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 assels and liabilities, as well as tax 
sharing and allocation. Additionally, various interim 
serv ice agreements provide for certain data processing 
se rvices, telecommunication se rvices and certain sup­
port services on specified terms. 

3. Changes in Accounting Principles 

Impairment ofLang-Uved 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 restlUcturing and other charges 
included recognition of asset impairments. 

Postretirement Benefits 

We adopted SFAS No. 106, "Employers ' Accounting 
for Postretirement 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 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 Ort net 
income and it does not affect cash flows. 
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Posternployment Benefits 

We also adopted SFAS No. 112, "Employers' Account­
ing for Postemploymcnt Benefits," effective January I, 
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. 
Befo re thi s change in accounting , we recognized costs 
for separations when they were approved and di sability 
benefi ts when they were paid. 

We recorded a one-time pretax charge for the unpro­
vided portion of these liabi Iities of $1 ,809 ($ 1, 128, or 
$0.73 per share, after taxes). This change does not affect 
cash Rows. 

Income 1'IIxes 

• We also adopted SFAS No. 109, "Accounting for 
Income Taxes," effective January I, 1993. Among other 
provisions , thi s standard requires us to compute deferred 
tax amounts using the enacted corporate income ta x 
rales for the years in which the taxes will be paid or 
refunds received. 

The adoption of thi s 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 thi s change to affect net income mate rially in 
future periods . This change does not affect cash flows. 

Stock-Bued Compens.tlon 

In 1996 we will adopt SFAS No. 123, "Accounting 
for Stock-Based Compensation." This standard estab­
li shes 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 fonna net income and earnings per share amounts 
assuming the fair value method was adopted on January I, 
1995 The adoption of thi s standard will not impact our 
results of operations, financial position or cash flow s. 

4. Mergerwith McCaw Cel.u' r 
Communications, Inc. (McCaw' 

• On September 19, 1994, AT&T merged with McCaw, 
now AT&T Wi reless Services. As a result, 197.5 million 
shares of Mc aw common stock were converted into 
shares of AT&T common stock. In addition, AT&T assumed 
11 .3 million McCaw stock options which were convet1ed 
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 se lling, 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 asse ts 
acq uired and liabilities assumed based on their fair 
values. The allocations were $2.0 billion to li censing 
costs, $.9 billion to inves tments, $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 yea rs. The initial 52% interest of LIN was 
acquired by McCaw on March I, 1990. Accordingly, the 
results of operations, asse ts and liabilities of LIN have 
been included in the consolidated financial s tatements 
since March I, 1990. 

6. Preferred Stock Redemption 
On 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 
subsidia ri es . 

As a result of the redemption , we eliminated the ne t 
asse ts and recorded a gai n 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 Financia••nforma on 
Supplementary .ncom St.tement (nfor..-tion 

1995 1994 1993 

Included in costs 
Amortization of software 

production costs $ 365 $ 370 $ 359 
AmOl1ization of licenSing costs 133 11 5 108 

Cost of financial services 
and leasing 

Interest expense $1,049 $ 725 $ 506 
Depreciation. provision 

for losses and other '.597 1.427 1.205 

TOla l $2.646 52, 152 $ 1.711 

Included in selling. general 
and administrative 
expenses 

Amortization of goodwill $ 128 $ 97 
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1993 The following table displays the noncash items exclud­
----------------------- ed from the consolidated statements of cash flows: 

$141 
59 

(9) 
355 

$546 

In June 1993 , we so ld 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 
Capitali zed interest $121 $47 $72 

Supplementary a.'ance Sheet Inform.tlon 

AT DECEMBER 31 1995 1994 

Inventories 
Completed goods $ 2,293 $ 2,022 
Work In process and raw materia ls 1,781 1,611 

Total inventories $ 4,074 $ 3,633 

Property, plant and eqUipment 
Land and improvement s $ 772 $ 76 1 
Buildings and improvements 9,562 9,240 
Machinery, electronic and 

other equ ipment 38,729 34.797 

Total property, plant and equipment 49,063 44,798 


Accumulated depreciation 126,7991 (23,519) 


Property, plant and equipment - net $22,264 $21,279 

Investments 
Accounted for by the equity method $ 3,329 $ 2,314 

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 $ 3,993 

Supplementary Cash Flow Information 

1995 1994 1993 

Interest payments net of 
amounts capitalized $1,691 $ 1,445 $1,728 

Income tax payments 1,893 2,047 1,733 

1995 1994 1993 

Machinery and equipment 
acquired under capital 
lease obligations $ 41 $ 13 $ 15 

Exchange of stock 
Net assets $ $ 2 $ (43) 
Investments 260 
Licenses 32 134 96 

Total $ 32 $ 136 $ 313 

Acquisition/Disposition activities 
Net receivables $ 146) $ 24 $ ( 19) 

Inventories 72 (10) ( I ) 
Property, plant and equipment (106' 3 (132) 

Licensing costs 11,960) (79) 5 
Accounts payable 1 (8) 7 
Short-term and long-tenn debt ,450' 47 3 
Other operating assets and 

liabi lities ­ net (866) 167 (9 1 ) 

Net noncash items consolidated 13,355' 144 (228) 
Net cash (used for) received 

from acquisitions/dispositions $'3,355) $144 $(228) 

8. Business Restftlcturing 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 bu siness 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 . 
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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 indu stry 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 reJOainder 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 govemment. 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 : 

DEe. 31. DEe. 3 1. 

1993 1994 1994 

TYPE OF C OST BALA.\'CE ADD/TlONS O TIIER PAY. IENTS BALANCE 

Employee 
separations $ 356 $ 5 $ (52) $(265) $ 44 

Facility c losings 788 21 4 (172) 641 
Other 296 8 (67) (28) 209 

Total $1.440 $34 $( 115) $(465) $894 

DEe. 3 I . DEe. 31, 
1'i94 1995 1995 

TYPE OF C OST B ALANCE ADDITIONS OTHER P YM~NTS BALANCE 

Employee 
separations $ 44 $2,712 $(22' $(165' $2,569 

Facility closings 641 895 (51) 1227' 1,258 
Other 209 837 (101 1861 950 

Total $894 $4,444 $(831 $(478' $4,777 

On IER REPRESF.:-.ITS REVERSALS OF BUSINE.$S RE.ST RUC"TURL!(j RESERVeS NO 
LONGER REQt ' JI{ ED. 

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 facilitie s; 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 paymcnts 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. 
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9. Income T.ilxes 

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 ra te 350f0 35% 35% 

Federal income tax at 
sta tutory rate $327 $2,631 $2,101 

Amortization of investment 
tax c redits '36' (3 3) (92) 

State and loca l income taxes, 
net of fede ral income tax effect 120 296 287 

Amortization of intangibles 94 20 24 
Foreign rate di ffe rential 106 36 45 
Ta xes 011 repatriated and 

accumul ated fore ign income, 
net of tax credits 194 (7 1 ) (20) 

Research credits '58' (66) (47) 
Effect of tax rate change on 

deferred tax assets (23 ) 
Other differences ­ ne t 49 (5) 26 · 

Provision for income taxes $796 $2,808 


Effec tive income tax rate 85.1% 37.4% 


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 

oreign 677 298'864' 
Total $ 935 7,518 $6,003 

Provision for income taxes 
Current 
Federal $ 1,606 $1 ,6 18 $ 925 
State and local 390 300 206 
Forei gn 212 225 169 

$ 2,208 $2, 143 $ 1,300 

Deferred 
Federa l $(1,0231 $ 488 $ 910 
State and local 
Foreign 

(205'
,,48) 

155 
60 

2 12 
(41 ) 

$(1,3761 $ 703 $1.081 

Deferred investment tax 

c redits - net* (36' (38) (80) 


Prov ision for income taxes $ 796 $2,808 $2,301 

'NET OF AMORTIZATION OF $36 IN J 995 . $33 IN 1994 AND $92 I N 1993. 

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 liabilities and assets consist of the following: 

1995 1994 

Long-term deferred income tax liabilities: 
Property, plant and equipment $6,981 $5,872 
Investment s 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!c redit carryforwards 410 175 
Employee pensions and other benefits ­ net 2,353 2.6 18 
Rese rves and allowances 329 141 
Valuation allowance '293' ( 178) 
Other 490 437 

Total long-tenn deferred income 
lax assets $4,142 $3,672 

Net long-te rm deferred income 
tax li abilities $5,199 $3,913 

Total current deferred income 
tax Iiabililies $ 210 $ lID 

Current deferred income tax assets: 
Business restructuring $ 763 $ 99 
Net operating loss!credit carry forwa rds 61 99 
Employee pensions and other benefit s 1,546 1,166 
Reserves and a llowances 1,472 1, 126 
Valuation a llowance '611 
Other 889 650 

Total current deferred income tax asse ts $4,670 $3,140 

Net current deferred income lax assets $4,460 $3,030 

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 canyforwards 
(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 

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: 
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AT DECEMBER 31 	 1995 1994 As Lessee 

Minimum lease payments receivable $6,699 $5,414 • We lease land, buildings and equipment through con­
Estimated unguaranteed residual values 731 593 tracts that expire in various years through 2026. Our 
Unearned income (1,006)11,189' rental expense under operating leases was $1,088 
Allowance for credit losses (166' (127) in 1995, $1,098 in 1994 and $1,095 in 1993. The table 
Net investment $6,075 $4,874 below shows Ou[ future minimum lease payments due 

under noncancelable leases at December 31, 1995. Such 
This table shows the scheduled maturities for our 

payments total $2,796 for operating leases. The total of 
$6,699 minimum lease payments receivable on these 

minimum rentals to be received in the future under non­
leases at December 31,1995: 

cancelable subleases related to operating leases as of 
1996 1997 1998 1999 2000 LATER YEARS December 31, 1995 was $586. 


$2,574 $1,868 $ 1,164 $637 $254 $202 
 1996 1997 1998 1999 2000 LATER Y"-ARS 

$546 $461 $360 $293 ; 238 $898 We lease airplanes , energy-producing facilities and 
transportation equipment under leveraged leases having 
original terms ranging from 10 to 30 years, expiring in 1'1. Debt Obligations
various years from 1996 through 2026. Leveraged leases 
are included in finance receivables on the balance sheet. Debt M ....ring Within One Year 
This table shows our net investment in leveraged leases: • 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 $12,829 510,777 S 8,761 

Estimated unguaranteed residual values 787 781 Long-term debentures 
Unearned income 1396' (472) and notes 3,236 2,535 2,019 
Allowance for credit losses (30)134' Long-term lease obligations 36 30 52 

Investment in leveraged leases 1,242 1,246 Other 488 324 231 

Deferred taxes 11,189' (1,066) Total debt maturing withm 
one year $16,589 $ 13.666 $11,063Net investment 	 $ 53 $ 180 

WEIGHTED AVERAGEWe lease assets to others through operating leases, the 

INTER EST RATE Ca)
majority of which are cancelable. Assets under operat­

ing leases, other than those owned by our finance sub­ Commercial paper 6.0"10 4.7% 3. 3% 
Long-term debt 7.1"10 9.7% 10.0% sidiaries, are included in property, plant and equipment. 

This table shows our net investment in operating leases: AVERAGE SHORT-TERM DEBT 
OUTSTANDING DURING I,[-IE YEAR 

AT DECEMBER 31 1995 1994 
Amounts $10,016 $ 8,400 $ 8,010 

Machinery, electronic and other 
Weighted average equipment 	 $1,902 $ 1,391 

interest rate (a) 6.1% 4.6% 3.7% Buildings and land 	 800 738 
Maximum amount of short-termLess: Accumulated depreciation (1,142, (817) 

debt at" any month end during 
Net investment $1,560 $ 1,312 the year $13.489 $11,357 $ 9.959 

( a) C()~WlITED BY ul v rt>ING T H [ A\fERAOr 1·0\( ,£ A MOlf1\" O F DI 111 I NT O TH E- A(iGRfJ.l:\I I: 
This table shows the $1,030 of future minimum R£LAT EL) II':TER E.ST E),PP.NSf:, 

rentals receivable under noncancelable operating leases 
A consortium of lenders provides revolving credit at December 31, 1995: 

facilities of $9.5 billioll to AT&T and $2.0 billion to AT&T 
1996 1997 1998 1999 2000 LATER YEARS CapitaL These credit facilities were unused at December 31, 
$384 $224 $127 $60 $35 $200 	 1995. Both AT&T and AT&T Capital also maintain lines of 

credit with different consoniums 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 Capita l" commercial paper. 
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Long-term Obligations 

• This table shows the outstanding long-term debt 
obligations at December 31 : 

J TER EST RATES (b) MATUR ITIES 1995 1994 

Debentures 
4% % to 4'/,% 1996-1999 $ 750 $ 750 
5'/,% to 7'/.% 2000-2001 500 500 
8'/,% to 9% 1996-2031 1,999 1,700 

Notes 
4'/,<)'0 to 1'/,% 1995-2025 8,091 6,291 
7-/1% to 8"/211% 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: namortized discount ­ net 75 69 

Total long-tenn obligations 15,395 14,247 
Less: Amounts matur ing within one year 3,760 2,889 

Net long-term obligations $11,635 $ 11,358 

(b) Non:. THAT THl:. ACTL'AL INTEREST Pi\ ID ON OUR DEUT 0I3 U (iAT10NS ~'I AY I IAVE DIF· 

FER ED ' ·I{Q1-.'l TI-IE S f.A.TLD AMOU:-.IT DUE TO OUR ENTER ING 11\'1'0 INTEREST Rj\TE SWAP 

CON1'RAc rs TO M AN/\GE OU I~ EXPOSURE TO INTEREST RATE RI:lK AND O UR STRATEGY 

TO REDUCE FINA NCE COS TS. 

This table shows the maturities, at December 31, 
1995, of the $15,395 in total long-term obligations: 

1996 1997 1998 1999 2000 LATER Y EARS 

$3,760 $2,071 $ 1,709 $1.527 $779 $5,549 

IZ. Employee Benefit Plans 

Pension Plans 

• We sponsor noncontributory defined benefit plans 
covering the majority of our employees. Benefits for 
management employees are principally based on career­
average pay. Benefits for occupational employees are 
not directly related to pay. 

Pension contributions are plincipally 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. 

Pension cost includes the following components: 

1995 1994 1993 

Service cost ­ benefits earned 
during the period $ 570 $ 669 $ 536 

Interest cost on projected 
benefi t obligation 2,551 2,400 2,294 

Amortizat ion of unrecognized 
prior service costs 280 230 25 1 

Credit for expected return on 
plan assets"' '3,318) (3,260) (3,110) 

Amortization of transition asse t (500) (50 I) (500) 
Charges for special 

pension options 213 74 

Net pension credit $ (2041 $ (462) $ (455 ) 

' THE ACTUA L RETUR N ON Pl.AN ASSETS WAS $9,4X4 IN 1995, $582 IN 1994 AND 5.06~ 

IN 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: 

AT DECEM BER 31 1995 1994 

Actuarial present va lue of accumulated 
benefit obli ga tion, including 
vested benefits of $32,726 and 
$26,338, respectively $36,052 $28,801 

Plan assets at fair value $47,634 $40,131 
Less: Actuarial present value 

of projected benefit obligation 37,989 30,125 

Excess of assets ove r projected 
bene fit obli ga tion 9,645 10,006 

Unrecogni zed prior service costs 2,297 2,319 
Unrecognized transition asse t (2,961' (3,460) 
Unrecognized net gain (4,5281 (4,928) 
Net minimum liability of 

nonqualified plans 11661 ( 103) 
Prepaid pension costs $ 4,287 $ 3,834 

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. 

1.1. 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 

Intercs t cost on accumulated 
postret iremen t bene fit obligation 888 852 

Expected return on plan Gssc ts* 1298, (243) 
Amortization of unrecognized 

prior service costs 67 14 
Amort izallon of net loss (gain) 114, I 

$752 

Charge for special options 11 

$ 732 

We had approximately 146,700 retirees in 1995, 
144,900 in 1994 and 142,200 in 1993, 

Our plan ass .ts 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 3 1 1995 1994 

Accumulated postret irement 
benclit obligation: 
Re tirees $ 8,250 $ 7,476 
Fully e ligible ac tive plan participants 1,453 822 
Other active plan partic ipants 2,869 1,751 

Accumulated post retireme nt 
benefit obligation 12,572 10,049 

Plan assets at fair value 4,704 3,291-- ­
nfunded postre tirement obligation 7,868 6 ,758 

Less: 
Unrecogni zed prior service cos ts 771 (46) 

nrecognized net (ga in) loss ,29Z, (1 ,0 12) 

Accrued postretirement ben fit obligation $ 7,389 $ 7,8 16 

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 10ng-tenTI rate of return 

on plan assets 9.0% 9,0% 
Assum ed ra te of increase in the pe r 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 I % in each year would rai se 
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 I 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: 

NUMB ER or SHARES 1995 1994 1993 

Balance at Janu ary I 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 18,181,1611 (2,498 , 132) (5,766 . 132) 
Average price $29.39 $25,04 $23.93 
Options forfeited 11,073, 142' ( I ,031 ,687) (260,843) 
At December 31: 
O ptions outstanding 47,689,065 40,284,801 38,011,478 
Average price $43.21 $36,61 $33 ,52 
Options exerc isable 28,775,262 28,0 10,38 1 24 ,063,837 
Shares available fo r 

g rant 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. 
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15. Segment Information 

Industry Segments 

Our operations in the global infOlmation 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 $7 J .977 $66,847 
Financ ial services and leasing 3,731 3,117 2,504 

$79,609 $75,094 $69,351 

Operating income floss' 
Information movement and 

management 
Financial services and leasing 
Corporate and nonoperaling 

$ 1,519 
486 

(1,070' 

$ 8, 107 
394 

(983) 

$ 6,769 
339 

(1,1 05) 

Income before income taxes $ 935 $ 7,518 $ 6,003 

Assets 
Infolmation movement and 

management 
Financial services and leasing 
Corporate assets 
Eliminations 

$66,155 $56,551 $51,971 
21,368 21,462 17,033 

1,839 1,714 1,104 
(478) (465) (715) 

$88,884 $79,262 $69,393 

Depreciation and 
amortization 

Information movement and 
management $ 4,405 $ 4,193 $ 4,271 

Financial services and leasing 440 440 431 

Capital expenditures 
Information movement and 

management 
Financial services and leasing 

Total liabilities 
Financial services and leasing 

$ 5,853 $ 4,244 $ 3,839 
144 328 303 

$19,072 $19,463 $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 

Uniled States $70,896 $67,769 $63,775 
Other geographic areas 8,713 7,325 5,576 

$79,609 

Transfers between 
geographic areas 
,eliminated in 
consolidation, 

United Slates 
Other geographic areas 

$ 1,378 
1,221 

$75,094 

$ 1,679 
1,291 

$69.351 

$ 1,374 
1,125 

$ 2,599 $ 2,970 $ 2,499 

Operating income ,loss, 
United Stales $ 3,792 $ 8,651 $ 7,355 
Other geographic areas 11,787' ( 150) (247) 
Corporate and nonoperating (1,070' (983) (1 ,105) 

Income before income taxes $ 935 $ 7.518 $ 6,003 

Assets 
United States $76,624 $69,718 $63,194 
Other geographic areas 12,085 9,361 6,901 
Corporale assets 1,839 1,714 1,104 
Eliminations (1,664' (1,531) (1 ,806) 

$88,884 $79,262 $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. 

J 
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16. Contingendes 
• 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 anyone 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. Financlallnstrum nts 
• 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 

• 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. 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 potentiaJ risk of Joss associ­
ated with, and the estimated fair value of, the unused 
credit lines is not considered to be significant. 

Letters of Credit 

• Letters of credit are purchased guarantees that ensure 
our pelformance or payment to third parties in accor­
dance 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 Agreements 

• 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 5.63% 5.91 % 

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 Exchang 1995 1994 

• We enter into foreign currency exchange contracts, Carrying Fair Carry ing Fair 

including forward, option and swap contracts, to manage Amount Value Amount Value 

our exposure to changes in currency exchange rates, On balance sheet 
principally Canadian dollars, Deutsche marks, pounds instruments 
sterling and Japanese yen. Some of the contracts involve Assets: 

the exchange of two foreign currencies, according to the Finance receivables 
other than leases $12,064 $12,108 $13,553 $13.528local needs of foreign subsidiaries. The use of these 

Liabi lities: 
derivative financial instruments allows us to reduce our 

Debt excluding 
exposure to the risk that the eventual dollar net cash capital leases 28,058 28,717 24.919 24,449 
inflows and outflows, resulting from the sale of products 
to foreign customers and purchases from foreign suppli­ 1995 1994 
ers, will be adversely affected by changes in exchange 

Contractl Contract/rates. Our foreign exchange contracts are designated for 
Notional Notional 

fillllly committed or forecasted purchases and sa les. Amount Amount 
These transactions are generally expected to occur in less 

Derivatives andthan one year. For firmly committed sales and purchases, 
off balance sheet 

gains and losses are deferred in other current assets and instruments 
liabilities. These deferred gains and losses are recognized Interest rate swap agreements $4,553 $4,423 

as adjustments to the underlying hedged transactions Interest rate cap agreements 1.333 

when the future sales and purchases are recognized, or Foreign exchange: 
Forward contrac ts 3,260 3.068immediately if the commitment is cancelled. Gains or 
Swap contracts 756 340losses on foreign exchange contracts that are designated 
Option contracts 22

for forecasted transactions are recognized in other 
Letters of credit 919 834 

income as the exchange rates change. Amounts deferred Guarantees of debt 731 518 
relating to firm commitments at December 31, 1995 and 
1994, were unrealized gains of $9 and $4, respectively, 1995 
and unrealized losses of $7 and $ 10, respectively. 

Carrying Fair 
FalrYalues 0' Financltliinstruments Including Amount Value 
Derivative Financial Instruments Asset Liability Asset Liability 

The tables below show the valuation methods and the Derivatives and 
carrying or notional amounts and estimated fair values off balance sheet 

instrumentsof material financial instruments. The notional amounts 
Interest rate swap represent agreed upon amounts on which calculations of 

agreements $12 $ 8 $65 $99
dollars to be exchanged are based. They do not repre­ Foreign exchange: 
sent amounts exchanged by the parties and, therefore , Forward contracts 44 46 29 48 
are not a measure of our exposure. Our exposure is lim­ Swap contracts 1 10 7 66 
ited to the fair value of the contracts with a positive fair Letters of cred i t 2 
value plus interest receivable, if any, at the reporting date. 

1994FINANCIAL INST RUME T VALUATIO ' M rHoD 

Universal Card finance Carrying amounts. These accrue Carrying Fair 
receivables interest at a prime-based rate. Amount Value 

Other finance receivables Future cash flows discounted at Asset Liability Asset Liability 
excluding leases market ratcs. 

Derivatives and
Debt excluding capital leases Market quotes or based on rates off balance sheet

available to us for debt with 
instrumentssimilar telms and maturities. 

In terest rate swap 
Letters of credit Fees paid to obtain the agreements $ 9 $ 2 $142 $27

obligations. 
Interest rate cap 

Guarantees of debt Costs to terminate agreements. agreements 2 2 
Interest rare swap agreements Gains or losses to Foreign exchange: 

termIllate agreements. Forward contracts 37 39 44 61 
Interest rate cap agreements Costs to obtain agreements. Swap contracts 5 16 6 
Foreign cxchange contracts Market quotes. Letters of cred it 2 
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SecuritiZeltJon of Recel.,.bl•• 

• For the years ended December 31, 1995, 1994 and 
1993, we securitized portions of our shOlt-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&TCredit Holdings, Inc. 
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 444 387 329 
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 ',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 $ ',012 $ 899 

19. Sale0'Stock by Subsidiary 
• 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 Infonnation (unaudited' 

First Second Third Fourth 

1995 
Total revenues $18.262 $19,512 $19,704 $22,131 
Gross margin 7,545 8,144 7,361 7,029 
Net income (loss) 1,198 1,355 262 12.6761 
Per common share: 

Net income (loss) .76 .85 .16 11.67, 
Dividends declared ..33 .33 33 33 

Stock price *': 
High 53114 53314 66318 68112 
Low 47518 47718 51318 60 114 

Quarter-end close 51314 53 65314 64314 

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 505/8 49 1/2 52 1/2 47 1/4 

Quarter-end close 51 1/4 533/8 54 501/4 

"STOCK PRICES OBTAINED FROM THE CUMPOSITI-. 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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BOARD OF 
DIRECTORS 

1995 
MANAGEMENT 
EXECUTIVE 
COMMnTEE 

60 
Chairman of the Board and Chief 
Executive Officer of AT&T since 
1988. DireclOr since 1984 . 6 .~ 

T DE R. 59 
Chairman and Chief Executive 
Office r of Chevron Corporation , 
an international oil company. 
Elected to Board in 1995. 

. 56 
P resident of Eickhoff Economics 
Inc., a business consulting firm . 
Elected 10 Board in 1987.1.5 

TE 63 
Chairman and Chie f Exec utive 
Officer of Spring Indu stries, Inc .. 
a textile manufacturing firm. 
DireclOr s.ince 1987.2.4.7 

M. 70 
Retired Cha irman and Chief 
Executive Officer of Broadway 
Stores, Inc . (formerly Carter 
Hawley Hale Stores, Inc.) , depart­
ment stores. Director since 
1982.2.3.4 

L .*' 61 
Chairman and Chief Executive 
omcer of Hills & Company 
international consulting firm and 
former U.S. Trade Represe ntative . 
Elected to Board in 1993.1.2.5 

L 0 JO so . 66 
Former owner o f Chaparrosa 
Ranch . Chairman of Belton K. 
Johnson Interes ts. Director since 
1974.3.S.6.X 

R 57 
Chairman and Chief Executive 
Officer of Johnson & Johnson , a 
diversified health care company. 
Elec ted to Board in 1995 . 

DEL I • * 64 

Chairman and Chie f Executive 

Officer of Union Pacific 

Corporation , a rail tran sportation , 

na tural resources and trucking com­

pany. Elected to Bomd in 1989.1.2., 


L 52 
Pres ident and Chief Operating 
Office r of the new AT&T. Served 
as Chief Financial O fficer of AT&T 
and Group Head of AT&T 
Communications Services since 
Joining the company in 1991. 
Elected to Board in 1996. 

59 
Pres ident of IRC Group, interna ­
tional relation s consultants ; educa­
tor and fOlmer U.S. Ambassador to 
the United Nations. Director since 
1986.3.7 

o 58 
Chairman o f AT&T Global 
Operations Team and Exec utive 
Vice Pres ident of AT&T. El ected to 
Board in 1993.5 

* 68 
Retired Chairman , Jewel 
Companies, Inc. Direc tor since 
1979.2.3 .6.7.8 

The Ml.lnagemelll Ereculil'e Commillee of the integrated AT&T 11'1.15 dissolwxl 
as /995 mded and lIew leadership teams werefo rmed. Our Ihonks ond iJesl 
wishes 10 Ihose officers who wem 0 1110 OIher assignmenls in Ihe I'II! HI operalil1R 
IIl1ilS (indicOIee! on pOJ!,(' 52). as well as 10 John Mayo , who relired in Fe/Jruary 
1995 as Pr('sidelll ofAT&T Be/I Lo/JorOlories ; Vic Pelson. who will relill! il1 
March ; and Dick Bodmol/. who will retire ill April 10 iJecome Managing 
Generol Parll1er of (I new AT&T l'enlUre capilalfuM. 

.5' c 61 
Ch a irman of the Executive 
Committee and former Chief 
Executive Office r of Cummins 
Engine C ompany, Inc., manu­
facturer of diesel engines. Elected 
to Board in 1981 .1.5 

64 
Pres ident Emeritus and Chancellor 
Kent Professor of Law at Columbia 
Univers ity. D irector since 1984.1,4 

FI 11 * 61 
Pres ident of The Ford Foundation. 
Elected to Board in 1988 . U.5 

H I L 69 
Retired Chairman and Chief 
Executive Officer of Warner­
Lambert Comp~ny, a pharmaceuti ­
cal , hea lth ca re and consumer prod­
ucts company. Director s ince 
1984.4.6.7 

66 
Chairman of S. G. Warburg & Co. 
Inc. , investment bankers. Director 
s ince J98 1.2,4.7 

OUI" ,honks and IJe.H Wi S/tC5 10 
Phd'l) I-Iaw/(:'y and \lic Pe l.~ ol1 . 

who will I"cfife M mch 1996. 

Lxpeclcd 10 jo in Ihe Board of 
Lucent Techno logies. 

-i'WIIl re-; ig.n 10 become Chainnan and 
C EO or Lucent Technologies co incident 
\vHh Ihe company 's inilial Publi c O ffering. 

I . Auail Co mmillee 
2. Commillce on Direclors 
J . COll1minee on Employee Be nefils 
4. CompensrHion Comminee 
5. f'orporalc Puhli c Policy Commillce 
6. I'.xec lili ve Committee 
7. j 'mallee Comm Jltee 
R. Proxy Commillee 
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AT&T 


LUCENT 
TECHNOLOGIES 

NCR 

o E LE • 

Chairman and Chief Executive 
Officer. 1.2 

N 
President and Chief Operating 
Officer. 1.2 

Vice President and General 
Manager and Acting Head - Local 
Services 

ResoLlrces.2 

FA TTl 
President - AT&T International 
and AT&T Europe .2 

TEVE 0 
President and Ch ief Executive 
Officer - AT&T Wireless Services 

ID 
President and Ch ie f Executive 
Officer - AT&T Universal Card 
Services 

II S 
Chairman-designate and Chief 
Executive Officer 

RIC RD c I N" 
Pres ident and Chief 
Operating Officer and 
Director-designate 

Ice President ­
Human Resources 

.IA 
President - etwork Sys tems 
Product Rea lization 

GIIR T 
President - etwork Systems 
North American Region 

C hief Executive Officer 

CARL 

o R 
Senior Vice Preside nt ­
Worldwide Services 

nOB 
Senior Vice President - Quality 
and Reeng ineering 

J. 
Senior Vice President ­
Computer Systems Group 

FR IANNA 
Vice President and General 
Manager - Network and Computing 
Services Divi s ion 

ILY 'LA lEO 
Executive Vice President - Public 
Relations and Employee 
Information.2 

GoA J. McGOVER 
Executive Vice President - Business 
Markets Division.2 

CT MI LAR 
President and Chief Executive 
Officer - AT&T Solutions 

nlCH IL R" 
Senior ExecLltive Vice President 
and Chief Financial Officer. 1.2 

JOSE ACCHIO 
Executive Vice Pres ident ­
Consumer and Small Business 
Divis ion.2 

JOHN C ,. 
Executive Vice President - Strategy 
and Ncw Offer DeveLopment. 2 

JOSE S 0 0 • J • 
President - Network Systems 
AT&T Customer Business Unit 

FORD 
Pres ident - Microelectronics 

ON S. FlORIN 
Executive Vice President ­

Senior Vice President - Public 
Relations and Investor Relations 

B. R· 
Senior Executive Vice President 

ARU NET 
Vice President - Research, 
Bell Laboratories 

HI J. HE I G 
Senior Vice President -
Systemedia Group 

RIC RD ANS 
Senior Vice President ­
Global Human Resources 

E. ANO 
Sen ior Vice Pres ident ­
Retail Systems Group 

RO LD L. 1'0 , KLE 
Senior Vice President and 
Chief Information Officer 

JOH IE I G 
Senior Vice President and 
Chief Financial Officer 

RO J. 0 DE 
Executive Vice Pres ident ­
Operations and Service Manage­
ment and Chief Information 
Officer.2 

.I0H D. ECiLJS" 
General Counsel and Senior 

xecutive Vice President ­
Policy Development and 
Operations Support.l .2 

Other officers: 

S ST 
Vice President and Treasurer 

Vice President and Controller 

Vice President - Law and Secretary 

J. Ch"irrnan 's Office 
2. Executive Policy Council 

T O' H 
President - Network Systems 
International Regions and 
Profess ional Services 

E so 
Execlltive Vice President 
and Chief Financial Officer 

so 
Senior Vice President 
and General Counsel 

so 
Pres ident - Business ommu­
nications Systems 

DAN I. ST E 
President - Be ll Laborato ries 
and Pres ident - Network Systems 

JOHATHA s. H 
Senior Vice President and 
General Counsel 

p n-OI.Of" LO 
Senior Vice President ­
Financial Systems Group 

DE NI R RSO 
Senior Vice Pres ident and 
Chief Technical Officer 

JOSE US 01. 
Senior Vice President ­
Europe, Middle East/Africa Region 

ID I T AS I 
Senior Vice President -
AsialPacific Region 

Ie L. T RPE 
Senior Vice President ­

:-Form.er member f\T& T Ylanagelnerll E;o;.,eculi vc Commillee. Public Relations 

52 



INVESI"OR 
INFORMAnON 

CORPORA'IE 
HEADQUARlERS 

AT&T 

32 Avenue of the Americas 


ew York , NY 1001 3-24 12 


Internet use rs can access information on AT&T and 
its products and services at: http://www.att.com!. 

ANNUAL 
MEETING 
T he III th 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 
transfe r agent , FirsL Chicago Trust Co. of NY: 

&T 

c/o FirsL Chicago Trust Co. of NY 

P O . Box 2575 

Jersey City, NJ 07303-2575 

800 348-8288 


Shareholders with e-mail addresses can send 
inqu iri es electronically. First Chicago Trust's 
Internet address is fctc@attmail.com. AT&T 
Ma il Service subscribers should address 
inquiries to 'fctc. 

Persons outside the U.S. may 
call collect to 20 I 324-0293. 

Perwns usi ng a telecommunications device for the 
deaf (TOO) or a teletypewriter (TTY) may call: 
800 822-2794. 

The First Chicago Trust address to which banks 
and brokers may del iver certificates for transfer is 
14 Wall Street in New York City. 

To hear information or ask questions about 
AT &1"s restructuring, call our special toU-free 
number: 800 756-8500. 

DMDEND 
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 ca ll First Chicago Trust for a pros ­
pectus and enrollment form. 

(DATA 
AT&T (ticker symbol " T") is li sted 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 Brusse ls, London , 
Pari s, Geneva and Tokyo. 

Shareowners of record as of 
December 29, 1995: 2,190,940. 

PUBUCA ONS 

AT&T's annual report Lo the Securities and 
Exchange Commission, Form IO-K, is available 
without charge by writing or ca lling 
First Chicago Trust Co. 

The following publications are available by writing 
or calling the sources indicated: 

AT&T CapiLal Corporation 
Annual Report and/or Form 10-K: 

Corporate Communications 
44 Whippany Road 
Morri stown, NJ 07962-1983 
800235-4288 or 201 397-3000 

AT&T Foundation Report 
Room 3100 
130 I Avenue of the Americas 
New York , NY 10019·1035 

AT&T and the Environment 
Department AR 
131 Morris town Road 
Room BI220 
Bask ing Ridge, NJ 07920-1650 

mailto:fctc@attmail.com
http:http://www.att.com


Respect for 
Indlvid Is 

Innovation 

~ork 

Highest 
Standards 
of Integrity 

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 aU AT&T people. 

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. 

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. -----........-­

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. 
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With 51,. of the SI.5trillion 
global information industry, 
AT&T is a small fish with 
lots of room to grow. 



We ara dedicated to being 
the world's bast at bringing 
peaple together-giving !bam 
aas, accass to each other 
and to th. information and 
sarvices tbaywant and ..... ­
-yIime,anywIaa. 
.,..,.provides communica­

tions .....and products, 
_waII_naIwuIkaqulpment 
and com..... systems, to buai­
"'._,CIIIIIIIIIBS,CIIIIIIIIIIIIi­

cations .....pravidars and.............- .-des. 

Our......... JnIeIIganINalwark carries _ than 171 
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• Revenues gfew at Ihe 1994 Highlights 
besl rala since we be- D liars in milli ns 1994 1993 Percent came lbe new AT&T, to a (except per share um unt ) Changerecard $75.1 bUHon. 

Products and system s sales 
were the major sources of 
that gro wth , with telecom­
mun icati ons services 
show ing the strongest in­
crease in nine years and 
financial services continu­
ing double-digit gai os. 

• OUf operau, Income, 
net Income an earnings 
per share aU r08e, 

after res tating prior years 
for the merger with McCaw. 
No t only did thi s merger 
add to our re venues and 
eamings, it a lso makes us a 
leader in wireless services. 

• The company continued 
to have 8110ng cash now. 

Th is helps fund dividends 
and resea rch and de vel op­
ment. It also helps pay for 
investments to fuel ou r 
future growth, suc h as 
ne twork improvements, 
financial assets and inter­
national ex pans ion. 

Revenues 
Tel communications Service 

Product and Systems 
1 ental and ther Services 

Financiol Servic ' and Leasing 

Total Revenues 

$ 43,425 
21,161 

7,391 
3,117 

$75.094 

$ 4 1.623 
17.925 
7,299 
2,504 

4.3% 
18.1 

1.3 
24.5 

69.351 8.3% 
Income 
Operating Income $ 8,030 $ 6.568 

[ncom before Accounting Changes 4,710 3,702 
Accounting Change. (9.608) 
NCllncome ( s) 4,710 (5,906) 

Per Common Share 
Income before Accounting Changes $ 3.01 
AccounLing Changes 
Net Income (Lo s) 3.01 

Dividends Declared 1.32 
Stock Pri t: at Year-End 50.25 
Other rnformation 

Ca 'h Provided by Operation ' $ 8,956 
Ca, h sed r r Investing. ACli ilic 9,755 

Total As et' at Year-End 79,262 
TOlal Employee. at Year-End 304,500 

$ 2.39 
( .2 1) 
( .82) 

1.32 
52.50 

$ 7.424 
8.665 

69,393 
317,700 

2~.3% 

27.2 

25.8% 

(4.3) 

20.6% 
12.6 
14.2 
(4,2) 
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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. 

ers 

I
 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 thi s report in electronic form - as well as browsing 

thro ugh other information about AT&T on the Internet. 

Offe rin g our report electronically is just one example of 

how the powerful combination of communications and 

computing is changing lifestyles and raisin g expectations 

of customers allover the world. 

AT&T intends to meet those expectations. 

I 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 deli vered our most prof­

itable yea r since we became the " new AT&T" in 1984, 

satisfying analysts' expectations and producing record rev­

emles at the same time. 

The eddies and hurricanes 
swirling through our indusby today 
provide us with opportunities on a scale 

that few, if any, compa­
nies have had before. 

Earnings per share we re $ 3.0 l; 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 Jisting. We also arranged sa les of more than $ 1 billion 

in assets that we re not a strategic fit with our mission. 

This financial performance wasn'r rewarded by the stock 

market in 1994, but we believe the fund amenta ls are sou nd 

and the marke t will respond according ly. 

You ' ll see in thi s annual report some major efforts in 

1994 to make sure th at AT&T is up to the job ahead. We 

made key alliances with other leading companies in the 

communications industry and in the re lated industries 

now converging in the marketplace for infolDlation tech­

nology. Each of these partnerships will leverage the intelli ­

gence in our network with the inte lligence in customer 

devices to create powerful and unique serv ices for our 

cu stomers. AT&T WorldWorx™ Solutions, for example , 

enables teams of people at locations all over the world 

to see and tal k with each other on the ir varioLls desktop 

com puters while sharing files in real time. 

We com pleted the merge r with McCaw Cellular Com­

munications, pos itioning AT&T for leadership in wire ­

less services, the fastest growing segment of our industry. 

Supported by the R&D Jeadership of AT&T Bell 

Laboratori es, we introduced many new products and ser­

vices th at speak to the needs of a society on the go. We 

became the first company to offer 500 se rvice, for exam­

ple , which g ives mobile consumers and corporate road 

warriors a "follow me anywhere" phone number they can 

keep for life . 

In a tough com petitive environment, we showed our 

mettle. In different segments of communicat ions services, 

we regained or held market share - hel ped immense ly 

by our "True" ca mpaign. We increased share in our 

equipment businesses - and won major infrastructure 

con tracts in the United States, China, Saudi Arabia and 

other countrie s. 

We were buoyed by winning America's highest quality 

awa rd for the third time , and this year we won Japan 's 

most prestigious award for quality as we ll . The diversity 

of our workforce and leadership team was also improved, 

st ren gthening ou r abil ity to meet the needs of an increas­

ingly diverse customer base. 

Perhaps the best measure of quality is the ability to deli v­

er customer satis facti on - aga in and again and again. As 

we sharpen our focus on customers, AT&T is taki ng on the 

intensity of an Olympic training camp. In world-class 

competition, there is no substitute for constant improvement. 
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Looking ahead, we see a numbe r 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 eq uipment 

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

ized to spec ific consumer segments or the com plex 

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 cos ts 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 impoI1ant that we make our voice 

hea rd on the public policy front. In America, that means 

requiring real competition for local telephone service 

before permitting the local te lephone monopol ies to 

enter the highly competitive long distance market. In 

o ther countries. we must press for the right to compete 

with the same freedom competitors from those nations 

enjoy in the United States. 

So the future won't lack for challenges. But the eddies 

and hurricanes swirling through our industry today pro­

vide us with opportunities on a sca le that few, if any, 

companies 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 indu stry 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 g rowth with a 

strategy built around AT&T's strength as the world's net ­

working leader. We're takin g the lead in creating a 

world where smart networks connect to smart devices, 

giving people easy access to eac h 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 cenainly 

won't do it without competition. 

But we will do it. 

Robert E. Allen 


Chairman 


February 9, 1995 


3 



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. 

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 2S 

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 peliod for a 

phone line in some countries is 10 years. 

The good news is that many of them may not be wait­

ing much longer. Developing countries now recognize 

What has so many people 
excited is that this new 
indusby isworth weD ovar SI billion 

loday 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 pOltable communications 

to infOJmation serv ices to interactive enteltainment, 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 tod ay 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 S percent share of 

the global markets created. 

As the di stinctions 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 

ass istants, 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 

serv ices - 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 p3ltners 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 opportunities 

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. 
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The New Global 
Information Industry 

''As technologies and industries converge, what 

is emerging is a new 'global information industry: 


The new marketplace will no longer be divided 

along current sectorallines.There maynot be 


cable con1panies or phone con1panies orcomputer 

companies, as such .... There will be information 


conduits, information providers, information 

appliances and information consun1ers:' 


-U.S.VicePresident Al Gore 

Here's one way of looking at some of the 
developing markets in the new global 

information industry and AT&,.,s 
opportunities within them. 

Turn the page to see how these market trends might affect you. 
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'94 Markel Size! Markel AT&T's Some Key 
Annual Growth* Drivers Role Players 

.......... Expansion and moderniza­
~on of g lobal networks, new 
telecomm un ications prov iders, 
demand for multimedia and other 
new capabilities. 

.......... Hardware, software ancl systems 
~tegrati on supporting global networking 
of voice, data <:lnd video. Includes micro­
electronics, switching, transmission, wireless, 
sate llite and operating systems; massively 
parallel and scalable computing; database 
management; fiber optics and applications 
software. 

......... Demand for comprehensive 
~ackaged offers, mobile com­
munications and informati on shar­
ing; increased traffic; reduced 
regulati on. 

.......... N~;ed for,~asy-to-use, multi ­
~se, smart communIcatIons 
and computing devices offering 
access to new serv ices. 

......... Increasing time and cost 
IIII";ress u res on bus inesses, 
growing sophistication <:lnd inter­
dependence of communications 
and computing networks. 

.......... Systems integration, network man­
~gement, trans<:lction-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. 

.......... Glob<:ll dem<:lnd for entertain­

IIIIIII"':"nenl, home shopping, home 
banking and on-line access to infor­
mation. 

.......... Tradition<:ll and emerging voice , data 
~nd video communications services. 
Includes U.S. and intemationallong distance; 
mobile, air-to-ground, pag ing, messaging, 
voice processing, language interpretation 
and inte rac tive voice, data and video ser­
vices; electronic mail and electronic data 
interchange. 

SIOO billion / 128
, • 

.......... Communications, computing and 

1IIIIIIIIIII';;ther eq uipment for consumers an d 
busi nesses worldwide. Includes corded, 
cordless and cellul.ar communications 
devices; multimedia personal computers; 
desktop videoconferencing systems; answer­
ing, <:ludi o processing and messaging 
equipment; m odems; and retail, fin ancial 
and other bus iness systems. 

Deve lopment and management of 
interface systems and software that 

he lp people navigate a wide variety of infor­
mation and entertainment choices from 
content providers. 

Alcatel 
Ericsson 
Intel 
Motorola 
NEC 
Northern Telecom 
Siemens 

British Telecommunications 
Cable companies 
Local te lephone companies 
MCI 
NTT 
Splint 

Apple 
Compaq 
Hewlett-Pack<:lrd 
IBM 
Mats ushita 
Motorola 
Sony 

Andersen Consulting 
EDS 
IBM 

S50 billion / 12% 

"'com pound annual growlb rate 

Cable companies 
Local telephone co mpanies 
Matsushita 
Microsoft 
The Ne ws Corporation 
Sony 
Time Warner 
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Infrastructure 
Equipment and 
Systems 

Time Warner, Bell Atlantic, 
Southern New England Tele­

phone, GTE and others chose 
AT&T as prj me contractor for 
their expansions into new tech­
nologies and new markets. AT&T 
broke ground on Pacific Bell 's 
multibillion-dollar network 
upgrade. 

.......... AT&T provided the equipment 
lIIIII""'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 . 

:COlDDlunications 
'Services 

I • 

......... The McCaw merger 
~ositioned AT&T 
as the largest wireless 
service provider in the 
U.S. McCaw's sub­
scriber base grew 
dramatically in 1994. 

.......... WorldPartners, the AT&T-supported 

~liance 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 
Jlllllll"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 
GlobalystTtV1 personai computers. 

AT&T formed a new unit to offer 
a family of interactive electronic 

services such as home entertainment 
and access to on-line information from 
publishers and other content providers. 

.......... AT&T and Delta Air Lines 
lIIIIII"fonned 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 . 
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......... Revenues for network systems 
~utside 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 supported videoconferenc­
ing with a new microchip that 

boosts qual ity 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. 

......... AT&TWoridPlus® Service gives 
~lobal 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 
~enter 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. 

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 for on-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. 

.......... AT&T launched an aggressive 
~ampaign 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. 

Another new 
"intelligent 

device" (left) 

was designed for 


the growing legions 

of home-office workers. 

The Two-Line Personal Information 

......... Great Western Bank, the world's 
~eventh 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. 

.......... 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. 

Center 882 has built-in caller identifi­
cation, speakerphone, calendar and 
personal directory features, helping 
customers put all their contacts and 
reminders at their fingertips. 

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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Yearin Review 


The Chinese 
ve rsion of last 
year's annual 
repon, showing 
a you ng woman 
,kateboard ing at 
the Great Wall , 
speaks volumes 
abou t how we're 
globalizing and 
bring ing people 
together - any­
lime, anywhere, 
China is the 
world 's hu'gest 
undeveloped 
telephone mar­
ket. AT&T is 
one of China 's 
largest telecom­
munica tions 
suppliers, 

orne growth opportunitie in the global 
infonnation 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 tum 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

uet and service 
delivery. 
Our con1mitment 

to growth is evident 
in our most widely 
publicized 1994 
accon1plishment, 
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. 
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Growth through

Wireless Expansion 


More than 17,000 new customers 

sign up for ceUular service each day.


Two out of every three new 

phone numbers are assigned 


to wireless customers. 


W
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 indu stry chalked up its 10 millionth 

customer in 1992, its ninth year in existence, making it one 
of the fastes t 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. 

Dming I994,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 
alWounced its first AT&T-branded product, the firs t wireless 
data receiver with a graphic display. 

In January of 1995, it introduced the nation 's first wireless 
caller identification featme, allowing customers to use their cel­
lular phone more selectively by screening incoming calls . 

One reason the merger has gone so smoothly 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. 

McCa w's subscriber 
base has been 
increas ing well over 
30 percent for the last 
few years and show s 
nO signs of abating. 

McCaw 
subscribers 
(i n Ihousandsl 

'90 '91 '92 '93 '94 

11 



12 



By the ..... Ih. ambo­
Iaaca mdad .1IIata·.Dr..., ............... ... 

.....1·.Injary ... already 
_ ...... anda ...... 
cal ..... was P,...ped 
and rudy In a thIrd-IIaar 
up........ ,...... 


'l'h8l'. llecuu D 'd 
aIready ....a ......... ., 
a p",..elaa at ......... 
pllal. tIIaaU to .,..,. 
Plc.... ftI ............ 

tr........... ",.,....... 

iCII ...... the KCi.......... 

to ..........cyroa•. 


...... BC8Il. plctund Is 

Bbn.......,Ind ......... .... 

• itba......... cam­
lDaaplace al lftIIIai 
............... latary 
IInInrdy .. candactlng 
clinical ........ 

......... Rcb lin.... 
aver'...... p....... ...... 
.... 10 ... CIIIII....a... 
a.d a.p••slve. and 
......_ were paDr....... 

PI-=- ...... Is abang­
lag all III...n ..... wadis 
aver ceUaIar .etwark•. 

SpeclaUIIS In IIdNIn 
.... c.. naw ..... 
Ina .edlcallmaga. of 
paUa.l. aaU_ a..,. 
In"anU,............ 1acaI 
pllyldctau _1naImu1 
......1Ientng thaIr 
afftc.. 

laclan c...... 
........ h.... caIIa"wIIh 
.... help .......caI .... 
...1.......... wItII 
p........ .,........Saan 
.....caI recardII...., 
r.tlna" .bulOa balD 
p"pIcIan to phplclaa 
acrau ........ Un_. 
•,...... ..............d 
CllIIIntI caIIIB. 

Sa... .......... tbaI 

braad... aI ............. 

cauId ...... _ldWa. 
annually fnHa .... U.•. 
........ CM8 bID ala•. 

Growth through

Customer Focus 


Revenues grew more than 8 percent 
during 1994, a good indication that 

we're aildressing customers' needs in 
highl, 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 emollment 
in AT&T True USNMSavings and AT&T True Rewards sM 

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 
ExtraSM program. It's the first program in the industry to 
reward cardmembers every month whether they make new 
purchases or choose to payoff 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 o f a 
million residential 
customers. 
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'l'wo years ago, the 
Czech Republic didn't 
aven have a stock mar­
ket. Today, thanks to 
AT8'I"s DEnNI'IT' pri­
vate phone switch and 
CONVERurn-Interac­
tlve volce technology, 
Lubomlr Pu.e)'s cu. 
tomars can get around­
tha-clock stack qat_ 
and buy and s.o stoclcs 
by phon•• 

Like Pu.ej, of Pragu.'s 
Harvard Capital and 
C...sulting Company, 
bUBi..... and coun­
tries worldwide are 
skipping entire stages 
af technological and 
economic development. 
They'r.flndlng that 
optical fiber, digital 
switches and wIr.l..s 
transmtsslon _ .... 
oller shortcuts to p~ 
parity. 
n. fast-growing M.. 

cow suburb of Matlno 
leapfrogged from 300 
talepbone Un..to 30,000 
In 1994 by InstalUng a 
state-of..lbe-art ATI'I' 
5ESr switch. Now Irina 
Osipenkova won't have 
to wait years lor a tel. 
phon•. 

a.gan6nafoundth. 
quickest and ...... cost­
effective way to supply 
service to 100 rural 
towns and enhance 
busin.ss communica­
tions with the rest of Ibe 
world was to invest In a 
ceDlllar network using 
A'I'&T equipment. LatIn 
America's 610 biIIIaD 
telecommunications In­
frastructure equipment 
market Is on. of lb. 
fastest growing in the 
world. 

Growth through Quality 

AT&T is Ihe only company 10 
receive America's hlphesl quality 

award Ihree limes. 

While our attention was riveted on customers, our efforts 
did not go unnot1ced 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 hom operalions outside 
the U.S. grew more Ihan 31 percent in 

19M. We now have more than 
50,000 employees oulside the U.S. 

Many 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. 

cont in ued on p"ge 17 

NOI only did our 
consumer long di s­
lance unil win Ihe 
Malcolm Baldrige 
Nalional QualilY 
Award ill 1994 , 
AT&T Power Sys­
lems became Ihe 
rust Ameri can man­
ufacluring company 
10 win Japan's lOp 
qualilY honor. Ihe 
pres ligious Deming 
Pri ze. 
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ATIT ofIara an array 
of products and unrIces 
to m... the ....... of 
..... burg"""'g market. 

RhoDda Brown .. a 

We're responding by providing many of the necessary 
building blocks. 

Three years ago, our Global Business Communications 
Systems unit offered products in 15 countries. Now it sells 
systems in nearly 90 countries and has doubled its sales 
outside the United States every year for the past three years. 

In 1994 we also dev ised a way to deli ver consumer prod­
ucts efficiently in an international marketplace. Instead of 
redesigning devices to meet the technical standards in each 
country, we developed the first phone containing new AT&T 
integrated circuitry that can be reprogrammed easily to 
meet any national standard. 

We 're also making headway on the services front. Case 
in point: We announced plans to form a joint venture 
with Grupo Alfa, a leading Mexican bu siness consortium, 
to deliver communications services in Mexico. Mexico 's 
telecommunications market is expected to expand rapidly 
as it triples its telephone lines by the year 2000. 

Growth through Innovation 

AT&T BeD Laboratorias, our 

world-renowned research arm, churned 

out its 25,OOOth patent during the year. 


That's virtually a patent a .ray since 

its inception in 1925. 


you can launch a company with one good idea, but at 
AT&T we understand that long-term success requires 

dedication to continual innovation. In our case, that means 
constantly searching for new technology and new ways to 
make technology more useful to customers. 

Bell Labs is a key participant in a research and development 
effort to build and test a high-speed optical communications 
network that would enable low-cost delivery of such services 
as interactive town meetings and on-line shopping . 

But Bell Labs doesn'r 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 011 page. 19 

Bell Labs ' Bob 
Tkach and Andy 
Chraplyvy set a 
new world 's record 
for lightwave Irans­
mission. sending 
the equivalent of 
5 million simulta­
neous phone call s 
over a single pair 
of optical fibers. 
That 's 100 times 
more than any 
ex isting commer­
cial system. 
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Networking has the 
power to bring dawn 
classroom waDs and 
open endless passlbW­
ties. 

Students tradlUanaUy 

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 ins ights 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 wall, putting 
us in a position 10 attract good partners 

and forge solid relationships. 

Rapid-fife 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 all iances 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 One Vision rM Network Management Solutions. The open­
systems des ign approach makes it possible for businesses to 
manage their phone and data sys tems as one. 

Capitalizing on the burgeoning market for interactive ser­
vices such as movies on demand, in 1994 we also formed a 
joint 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. 

Nerwork Nores'" 
makes Lorus 
Oeve1opmenr 
Corporarion 's 
Lows Notes" com­
puter data-sbaring 
capabiliries avail­
able on rheAT&T 
nerwork. This 
means rhar busi­
nesses like 
Egghead Son ware 
can make their 
ca ralogs available 
roAT&T nerwork 
users, increasing 
information chan­
nels and potenrial 
sales . 
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CO lllmunities are 
improving ea rly 
cl\lIdhood serv ices 
thanks to an AT&T 
Foundation-funded 
project that app lies 
qualit ), principles 
honed in business. 

ne reason we'r confident we can succe d in the global informa­

I tion age i. that we know how to set ambitious goals and make 
good on them. OUf financial results are evident on the following 

pages. Here are some other goals we set for ou r elve and how we 
have performed against them. As a result of our progress again tthese 
goals, we begin 1995 in a better position to serve cu. tomer . and the 
communities in which we live and work, 

As 1994 began, our toxic air emissions worldwiue were 92 percent 
lower than when we established our goal in 1987. We also met our 
commitment to phase out ozone-depleting chlorofluorocarbon (CFC) 
emi, . ions from manufacturing operations -19 months ahead of 
schedule, 

We exceeded our goul before 1994, recycling 63 percent of our wa. te 
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 purchase, by 34 percent while 
deriving additional sales and savings benefits from these relation hips. 

In 1994, the AT&T Foundation increased its grant outside the United 
States by 66 percent, providing $1.3 million to nonprofit and charitable 
groups in the areas of education, health and human ervices. and the 
arts. Worldwide, the Foundation has awarded some $329 million 
in grants since its inception in 1984. In addition, the AT&T Univer .. ity 
Equipment Donation Program has supplied $287 million in AT&T 
computer equipment to colleges and universitie 'ince 1984. 
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The merger 01 AT&T and 
McCaw is the best and quickest way lor the two 
companies to take advantage 01 developing 

opportunities in a dynamic industry. 
Financial 

Section 


A Discussion and Analysis of Our Results 
and Operations 

" he 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 wi]] 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 ofAT&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 ofAT&T, McCaw is 
the leading US. 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 US. 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 Slrong Financial Performance 

A ccelerating 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 Growtb revenue growlh that 
As a Pcr('_entagc Increase in Total Rc\'cnucs matches the 8-10% 

Over Prior Ycar annual growth of the 
10% global information 

industry as a whole. 8.3 
8 

6 

4 .1 
4 3.4 

2 

o 
1992 1993 1994 

rules apply to all US. 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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AD Overview 01 Our Business Operations 
Our 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/inancial 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 US. We believe these commitments of 
resources are necessary to be successful in these markets. 
However, the economies of Europe and Japan were very 
weak in 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 US. 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 
US.-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 ba lance of reserves is adequate for 
the completion of planned activities to improve efficiency 

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
tialliabilities. 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 
) 995 we will negotiate new labor agreements because the 
1992 contracts are due to expire on May 27. 

Telecommunications Services 
T hese 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 

'1'0complete the merger, McCaw's owners that exchange was worth about $ 11.5 billion. between the companies just as we remove 
exchanged their McCaw stock for 197. 5 mil­ We accounted for the merger as a pooling dealings between other AT&T units. Now 
lion shares of newly issued AT&T stock. At of interests. That means we combined the a ll our financial information shows com­
the market closing price for AT&T stock on financial statements for the two companies. bined amounts as if we had always been 
September 19. the official day of the merger, We did, however, take out the business one company. 
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(unaudited) 

AT&T Corp, and Subsidiaries 

Dollars in millions (except per share amounts) 

1994 1993* 1992 1991* 1990 1989 1988* 1987 1986· 1985 1984 
----­

Results of Operations 
Total revenues $75,094 $69,351 $66,647 $64,455 $63,228 $61 ,604 $62,067 $60,726 $61,975 $63 ,159 $60,326 

Research and 
development expenses 3,110 3,1 II 2,924 3,114 2,935 3,098 2,988 2,810 2,599 2,527 2,477 

Operating income (loss) 8,030 6,568 6,628 1,570 5,622 4 ,93 1 (2,38 1 ) 4,164 978 3,562 2,825 
Income (loss) before extraordinary 

item and cumulative effects 
of accounting changes 4,710 3,702 3,442 17 1 3,475 2,820 (1 ,527) 2,374 609 1,856 1,71 2 

Net income (loss) 4,710 (5,906) 3,442 17 1 3,666 2,820 (1,527) 2,374 434 1,856 1,712 
Earnings (loss) per common share 

before extraordinary item 
and cumulative effects 
of accounting cbanges 3.01 2,39 2,27 0,12 2,38 1.95 (106) 1.61 0,36 1.21 1.14 

Earnings (loss) per 
common share 3.01 (3,82) 2,27 0,12 2,51 1.95 (1.06) 1.61 0,24 1.21 1.14 

Dividends declared per 
common share 1.32 1.32 1.32 1.32 1.32 1.20 1.20 1.20 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 $22,247 $23,182 $22,180 
Total assets 79,262 69,393 66,104 62,071 57,036 45,228 41,945 45,583 44,305 44,824 43,461 
Long-term debt including 

capital leases 11,358 11,802 14,166 13,682 14,579 10,116 10,172 9,060 8,234 8,104 8,963 
Common shareowners' 

equity 17,921 13,374 20,313 17,973 17,928 15,727 13,694 16,913 15,849 16,945 15,852 
Net capital expenditures 4,853 4,296 4,328 4,376 4,369 4,162 4,528 3,936 3,977 4,303 3,685 

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% 1.6% 5,6% 4,7% 

Net income (loss) as a 
percentage of revenues 6.3% (8,5)% 5,2% 0,3% 5,8% 4,6% (2.5)% 3,9% 0.7% 2.9% 2.8% 

Return on average 
common equity 29.5% (47,1)% 17.6% 0.9% 21.2% 19,1% (8,9)% 14,3% 2,0% 10.6% 10.4% 

Data at year-end : 
Stock price per share $50.25 $52,50 $51.00 $39,125 $30,125 $45.50 $28,75 $27,00 $25,00 $25,00 $19.50 
Book value per common 

share $11.42 $ 8,65 $13,31 $12,05 $12,33 $10,92 $ 9,57 $11.87 $11.04 $11 ,73 $11.19 
Debt ratio 58.3% 64.4% 53.1% 54,8% 53,5% 45,0% 45.8% 38.4% 39.6% 39,9% 42,0% 
Debt ratio excluding 

financial services 34.1% 49,1% 40,8% 46,0% 47,6% 39.3% 42,2% 35,2% 37.6% 38.4% 41.7% 
Employees 304,500 317,700 319,000 322,300 333,400 343,000 367,400 366,200 379,900 400,400 427,800 

' 1993 data reflect a $9 ,6 billion net charge for three accounting changes, 
1991 data reflect $4.5 billion of business restructuring and otber Charges. 
1988 data reflect a $6.7 billion cha rge due to accelerated digitization of the long distance network . 
J986 data reflect $3,2 billion of charges for business restructuring. an accoun ting change and other items. 
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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 USNm Savings and AT&T True Rewards,m 
offer savings and other benefits to residential customers 
based on their calling volumes. We also rolled out AT&T 
True Voice« 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 ofoffering 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 ofour initiatives will enhance future 
network capabilities for communications and computing. 
For example, since late 1994, Network Notes,m 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 Connecfmservices, 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 
World Worx"n service, developed in cooperation with 
several major equipment vendors, wiJJ permit interactive, 
mUltipoint video and data calls. Customers using our 
PersonaL ink"" 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 
E xpansion 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 US. grew at 
a faster rate than US. 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 
US. in 1995 to pave the way for further growth in revenues. 

Markets and competi­1994 Sources of Havanue 
tion in the information 

As Percentages of Total Revenues industry are increasingly 
global in scope. Some of 
the fastest growing mar· 
kets are outside the U.S. 

International Revenues 
From operations located 
in other countries 

10% • 

15% 	 International Revenues 
From U.S. operations 
(international telecommun­
ications services. and 
exports) 

75% 	 U.S. Revenues 

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, paI1icuiarly 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 ofwireless products, switching equipment 
and operations systems. For the last two years, sales grew 
both inside and outside the US. 

Competition is changing. 
As 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 
formingjoint ventures and alliances to expand 
their geographic reach, enter new markets 

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 local 
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 bilIs 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. 
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Products and Systems 

DoJlars in millions 1994 1993 1992 

Revenues 
Telecommunications network 

products and systems $ 9,785 $ 8,345 $ 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 2,418 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, predominant ly for lise with automated teller 
machines and point-of-s~ l c equipment) and busi.ness 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 US. , 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 US. 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 US. 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 fOnTIS 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 ofthe 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 
tbe Bell System - the Modification of Final 
Judgment of 1982 - including provisions that 
bar the RBOCs fTom 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. 

It is not possible to predict the timing, 
course and circumstances ofchanges that 
may come from teclUlology, 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 wiD be global. as 
legal mODopoHes disappear in 
other counbies. 
Mexico will open to competition beginning in 
late 1996. We are working with Gmpo Alfa to 
plan a joint venture to compete there. Other U.S. 
companies- including MCI Communications 
Corp. (MCI), Sprint and 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 gran ted a license to provide 
swi tched 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 PTI and 
Telia of Sweden . Telef6nica de Espana 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 pic (BT) 
took a 20% stake in MCI in 1994, and they 
jointly formed a venture to compete in this 
sa me market sector. 

Germany's Deutsche Telekom AG and 
France Telecom each seek approval to buy a 
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 
fundamenta lly closed. 
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Rentals and Other Services 
7hese 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 
Communications products and 

systems rentals 
Communications products and 

systems services 
Other* 

$2,818 

955 

1,680 
1,938 

$2,641 

1,174 

1,457 
2,027 

$2,742 

1,409 

1,375 
1,680 

Rentals and other services $7,391 $7,299 $7 ,206 

Gross margin percentage 50.9% 51.2% 53.3% 

*"Othe r" is composed principally of global me ssaging and electroni.c mail serv ices, 
(elemarketing services, inform ation technology services and fac ility 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 
ofrenta1s 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. 

Ananclal 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 leas ing $ 3,117 $ 2,504 $ 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 princi pally of revenues from certain lease fina nce assets AT&T 
retained when AT&T Capi ta l 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 US. 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 ofAT&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 offinancial 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 ofAT&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 

Other 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. 
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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: 
• 	 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. 

• 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 
I , 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 . 

Tolal Assels, 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 
in 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 Italtel 
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) 
is 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. It 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 debtDebllo Equity Analysis supports our financial 
AT&T Consolidated .nd services. Our long-term 

AT&T t;xcludinl! Finanrial Ser"ices goal is a 30% debt ratio 
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are currently above that 
fatio because of McCaw's 
capital structure and our 

30 heavy investment program 
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current opportunities 
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15 
for the future. Accounting 
changes reduced our 
equity in 1993. 

o 
53.1% 40. 64.4~ 49.1% 58.3% 34.1% Debt Ratio Debt 

1992 1993 1994 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 I, 
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 ofAlaska'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 ajoint 
venture are not currently known, but we estimate that as 

much as $] 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 

Capital 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 offavorable 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 3] , 
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. 
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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 ofAT&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 perfonning 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. 

ift(L 7~.~ 
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 ofAT&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 ofAT&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 . 

1301 Avenue of the Americas 
New York, New York 
January 24, 1995 
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1992 

AT&T Corp. and Sub sidiaries, Years Ended December 31 

Dollars in millions (except per share amounts) 

Sales and Revenues 
Telecommunications services 

Products and systems 
Rental s and other services 
Financial services and leasing 

Total revenues 

Costs 
Telecommunications services 

Access and other interconnection costs 
Other costs 

Total tel ecommunications services 
Products and systems 
Rental s 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 ofaccounting changes 

~et 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) 

Th e notes on pa ges 3:1 through 43 are an Integral part oflhe consolidated financia l statements . 

1994 1993 

$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 

$41,623 $40,968 
17,925 16,579 
7,299 7,206 
2,504 1,894 

69,351 66,647 

17,772 18,186 
7,623 7,553 

25,395 25,739 
10,966 9,976 
3,563 3,366 
1,711 1,310 

41 ,635 40,391 

27,7 16 26,256 

18,037 16,704 
3,111 2,924 

2U48 19,628 

6,568 6,628 
476 163 

9 
1,032 1,153 

6,003 5,638 
2,301 2, 196 

3,702 3,442 

(7,023) 

(1 ,128) 

(1,457) 


(9,608) 

$ (5 ,906) $ 3,442 

1,547 1,519 

$ 2.39 $ 2.27 
(6.21 ) 

$ (3.82) $ 2.27 
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r-­ Consolidated 
Balance Sheets 

-------- ­ -
1 

AT&T Corp. and Subsidiaries at December 3J 

Dollars in millions (except per share amount) 1994 1993 

Assets 
Cash and temporary cash investments $ 1,208 $ 671 
Receivables, Jess allowances of$1 ,251 and $1,040 

Accounts receivable 13,671 12,294 
Finance receivables 14,952 11 ,3 70 

Inventories 3,633 3,222 
Deferred income taxes 3,030 2,079 
Other current assets I,ll 7 732 

Total current assets 37,611 30,368 

Property, plant and equipment ­ net 22,035 21,015 
Licensing costs - net 4,251 3,995 
Investments 2,708 3,060 
Finance receivables 4,513 3,815 
Prepaid pension costs 4,151 3,575 
Other assets 3,993 3,565 

Total assets $79,262 $69,393 

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 vallie $1 per share 

Authorized shares: 2,000,000,000 
Outstanding shares: 1,569,006,000 at December 31, \994; 

I ,546,518,000 at December 31, 1993 
Additional paid-in capital 

Guaranteed ESOP obligation 
Foreign currency translation adj ustments 
Retained earnings (deficit) 

Total common sbareowners' equity 


Total liabilities and shareowners' equity 


The notes on pages 33 through 43 are an integral part of the consolidated financial statements. 

$ 6,011 $ 4,853 
4,105 3,802 
1,029 1,301 

13,666 11,063 
518 448 

5,601 4,587 

30,930 26,054 

11,358 11,802 
8,754 9,083 
4,285 4,363 
3,913 2,231 

232 270 

776 263 

60,248 54,066 

1,093 648 

1,305 

1,569 1,547 

15,825 14,324 
(305) 	 (355) 
145 (32) 

687 (2, II 0) 

17,921 13,374 

$79,262 $69,393 
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---·-----. ,MI18\*1I1­------­
AT&T Corp. and Subsidiaries, Years Ended December 31 

Dollars in millions 1994 1993 1992 

Operating Activities 
Net income (loss) $ 4,710 $(5,906) $ 3,442 

Adjustments to reconcile net income to net 
cash provided by operating activities: 

Cumulative effects of accounting changes 9,608 
Depreciation and licensing cost amortization 4,039 4,082 3,825 

Provision for uncollectibies 1,929 1,665 1,983 

(I ncrease) in accounts receivable (2,672) (2,211 ) (1,577) 

(Increase) decrease in inventories (392) (444) 549 

Increase (decrease) in accounts payable 1,125 (295) 46 

Net (increase) decrease in other operating assets and liabilities (356) (1,272) (1,595) 

Other adjustments for noncash items - net 573 2,197 1,363 

Net cash provided by operating activities 8,956 7,424 8,036 

Investing Activities 
Capital expenditures net of proceeds from sale or disposal of 

property, plant and equipment of $451, $241 and $250 (4,853) (4,296) (4,328) 

Increase in finance receivables, net oflease-related repayments 
0[$3,384, $3 ,512 and $3,316 (4,616) (3,484) (3,878) 

Net (increase) decrease in investments (159) (453) 33 
Acquisitions, net of cash acquired 144 (228) (308) 
Other investing activities - net (271) (204) (125) 

Net cash used in investing activities (9,755) (8,665) (8,606) 

Financing Activities 
Proceeds from long-term debt issuance 6,134 4,386 3,368 
Retirements of long-term debt (5,637) (5,879) (3,7 32) 
Issuance of common shares 976 1,053 703 
Dividends paid (1,870) (1,774) (1,748) 
Increase in short-term borrowings - net 1,747 2,586 1,341 
Other financing activities - net (36) 25 (162) 

Net cash provided by (used in) financing activities 1,314 397 (230) 

Effect of exchange rate changes on cash 22 3 26 

Net increase (decrease) in cash and temporary cash investments 537 (841 ) (774) 
Cash and temporary cash investments at beginning of year 671 1,512 2,286 

Cash and temporary cash investments at end of year $1,208 $ 671 $ 1,512 
----­

The notes on pages 33 through 43 are an integral part of the consolidated financial stalements. 
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I 
AT&T Corp. and Subsidiaries (AT&T) I 

I. Summary of Significant AccounUng Policies 
Consolidation 
Ownership a/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 

Revenuefram Basis ojrecognition 

Telecommunications Services Minutes of traffic processed and 
contracted fees 

Products aod Systems Upon performance of contractual 
obligations 

Rentals and Other Services Proportionately over contract 
period or as services are 
performed 

Financial Services and Over the life of the finance 
Leasing receivables using the inter­

est method, or straight-line 
over life of operating lease 

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 is 
included in cost offinancial 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. 

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. 

Ucenslng 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.1 06, "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 Benefi ts," effective January I, 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 $30 I million and 
net income by $171 million ($0.1 I 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 I , 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 cumu lative 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 wi II not affect cash flows. 

4. Margar with McCaw Cellular 
Communlcatlons, lnc. (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 

Sa.les and Revenues 
AT&T $52,178 $67,156 $64,904 
McCaw 2,062 2, 195 1,74 3 
Eliminations (256) 

Total $53,984 $69,351 $66,64 7 --­
Net Income (Loss) 
AT&T $ 3,431 $ (3 ,794) $ 3,807 
McCaw 34 (2 , 11 2)" (3 65) 
Eliminations (93) 

Total $ 3,372 $ (5,906) $ 3,442 

*In(.; ]udes a charge of S45 million previously repon ed as an extraordinary item for the 
early redemplion of deb!. 
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5. Supplementary FinanciallnformaUon 	 Other assets 
Unamortized software production costs $ 483 $ 499
Supplementary Income Statement Information 
Unamortized good wi II 	 1,007 1,359 

Dollars in millions 	 1994 1993 1992 

Deferred charges 	 746 270 


Included in costs Other 1,757 1,437 

Amortization 0 F software Other assets $ 3,993 $ 3,565 

production costs $ 370 $ 359 $ 315 


Debt maturing within one year Amortization ofiicens ing 
Commercial paper $10,777 $ 8,761costs 115 108 105 

Long-term debt 2,535 2,019 


Cost of financial services Long-term lease obligations 	 30 52 

and leasing Other 324 231 


Interest expense $ 725 $ 506 $ 485 

Debt maturing within one year $13,666 $11,063Depreciation, provision 


for losses, etc. 1,427 1,205 825 


Cost of financial services 	 Supplementary Cash Flow Information 

and leasing 	 $2,152 $1,71 1 $ 1,310 Dollars in millions 	 1994 1993 1992 


Included in selling, general Interest payments net of 

and administrative expenses amounts capitalized $1,280 $1 ,640 $1 ,5 10 


Amortization of goodwill $ 97 $ 89 $ 80 Income tax payments 2,047 1,733 727 


Other income - net The following table displays the non-cash items excluded 
Interest income 	 $ 80 $ 141 $ 167 


from the consolidated statements of cash flows: 
Royalties and dividends 30 59 48 


Minority interests in Dollars in millions 1994 1993 1992 


earnings of subsidiaries (64) (9) 40 
 Machinery and equipment 

Mi scellaneous - net 190 285 (92) 
 acquired under capita l 

Other income - net $ 236 $ 476 $ 163 lease obligations $ 13 $ 15 $ 60 


Deducted from interest expense 	 Exchange of stock 
~ 

Cap italized interest $ 47 $ 72 $ 62 	 Net assets $ 2 $ (43) 


Inves tments 260 

Licenses 134 96 


Supplementary Balance Sheet Information 
$ 136 $ 313 


Dollars in millions at December 31 1994 1993 

Acquisition activities 


Inventories 
 Net receivables $ 24 $ (19) $ (131) 
Completed goods $ 2,022 $ 1,927 Inventories (10) (1) (48) 
Work in process and raw materials 1.,611 1,295 Property, plant and equipment 3 ( 132) (82) 

Inventories $ 3,633 $ 3,222 	 Licensing costs (79) 5 (75) 

Accounts payable (8) 7 37 


Property, plant and equipment Short-term and long-term debt 47 3 93 

Land and improvements $ 761 $ 757 
 Other operating assets and 

Buildings and improvements 9,240 8,608 
 liabilities - net J67 (91 ) (102) 
Machinuy, electronic and 

Net non-cash items consolidated 144 (228) (308)other equipment 35,981 33 ,930 

Net cash received frolll (used for) 


Total property, plant and equipment 45,982 43 ,295 
 acquisitions $ 144 $ (228) $ (308) 
Less: Accumulated depreciation 23,947 22,280 

Property, plant and equ ipment ~ net $22,035 $21 ,0 15 

S. Business Restructuring and Olher Charges 

Investments Our $498 mi Ilion in provisions for business restructuring 
Accounted for by the equity method $ 2,314 $ 2,603 in 1993 covered $227 million of costs atAT&T Global 
Stated at cost or fai r va lu e 	 394 457 


Information Solutions (including, in millions, $137 for 
Investments $ 2,708 $ 3,060 special termination benefits, $43 for closing facilities , $18 

for employee relocation, $19 for contractual ob ligations 
and $[ 0 for other related expenses). We also provided 
$215 m ill ion for restructuri ng customer support functions 
for telecommunications services (including, in millions, 
$55 for employee re location, $25 for outplacement costs, 
$30 for legal matters, and $105 for c losing 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 mi Ilion 
as selling, general and administrative expenses and $22 
million as research and development expenses. 

We bel ieve that the balance of reserves for business 
restructuring activities, $894 million at December 31 , 
1994, is adequate for the completion of those activities . 

7. Othar Income-Nat 
In June 1993 we sold our remaining 77% interest in 
UNIX System Laboratories, Inc. to NoveJl, 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 Siock 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 in 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 1994 1993 1992 


U.S. Federal statutory income 

tax rate 35% 35% 34% 


Federal income tax at 

statutory rate $2,631 $2,101 $1 ,9 17 


Amortization of investment 

tax credits (33) (92) (221 ) 


State and local income taxes, 

net of federal income tax effect 296 287 243 


Amortization of intangibles 20 24 110 

Foreign rate differential 36 45 75 

Taxes on repatriated and 


accumulated foreign income, 
net of tax credits (71) (20) 67 


Research credits (66) ( 47) (1 8) 

Capital loss carryforward (13) 

Effect of tax rate change on 


deferred tax assets (23 ) 

Other differences - net (5) 26 36 


Provision for income taxes $2,808 $2,301 $2. 196 


Effective income tax rate 37.3% 38.3% 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 1994 1993 1992 


Income before income taxes 
United States $6,841 $5,705 $5 ,308 

Foreign 677 298 330 


$7,518 $6,003 $5.638 


Provision for income taxes 

Current 

Federal $1,618 $ 925 $ 533 

State and local 300 206 142 

Foreign 225 169 215 


$2,143 $1,300 $ 890 


Deferred 

Federal $ 488 $ 910 $1,384 

State and local 155 212 225 

Foreign 60 (41 ) (85) 


$ 703 $1,081 $1 ,524 

Deferred investment tax credits- net" (38) (80) (218) 

Provision for income taxes $2,808 $2 ,301 $2.196 

" Net of amortization of $33 in 1994 . $92 in 1993 and $22 1 in 199 2 


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. 
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Deferred tax liabilities (assets) consist of the following: This table shows the scheduled maturities for our $5,4 [4 

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 $ 93 

Total current deferred income 
tax liabilities $ 110 $ 93 

Current deferred income tax assets: 
Business restructuring $ 99 $ 191 
Credit carry forwards 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 

ID. 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 

million minimum [ease payments receivable on these 
leases at December 31, [994: 

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 3], 1994: 

J995 1996 1997 1998 1999 Later Years 

$354 $201 $104 £46 $32 $240 

As Lessee 

We [ease 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, $],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 leases was $105 million 
after deducting estimated executory costs of $[ 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 52 30 21 10 5 3 

Minimum lease 
payments $631 $475 $391 $311 $255 $1,026 
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II. Shareowner.' 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 $ 158 

1992 
Net income 3,442 

Dividends declared (1,759) 

Shares issued : 
Lnder empl oyee plans 14 307 
Under shareowner plans 10 402 
Other 2 
For merger wi th 

Teradata Il 103 
Teradata balance recorded ( 178) 

Shares repurchased (2) 

Translati on adjustments (93 ) 
Other changes 3 23 

At December 3 I, 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 December31, 1993 1,547 14,324 (32) (2, 110) 

1994 
Net income 4,710 
Dividends declared (1,940) 
Shares issued: 

Under employee plans II 538 
Under shareowner plans 8 424 
To acquire licenses 3 l33 

Shares repurchased (2) 
Preferred stock redemption 408 
Translation adjustments 177 
Other changes 27 

At December 31, 1994 $1,569 $15,825 SI45 $ 6H7 

In 1992 we recorded the retained earnings of Teradata 
Corporation (Teradata) as of January 1, after making adj ust­
ments associated with the merger. In September 1991 NCR 
Corporation (NCR) issued 6.3 million shares of NeR com­
mon stock in connection with the merger with AT&T. The 
shares were converted into approximately 17.9 million shares 
ofour common stock upon consummation of the merger. 

In March 1990 we issued 13.4 million new shares of com­
mon stock in connection with the establishment of an ESOP 
feature for the nonmanagement savings plan. Th' L hares 
are being allocated to plan participants over tcn years com­
mencing 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 or outstanding. 

12. Long-term Debt ObUgalions 
This table shows the outstanding long-term debt obliga­
tions in millions at December 31: 

Interest Rates Maturities 1994 1993 

Debentures 
4·'/,% to 4'//% 1996-1 999 $ 750 $ 750 
5'/,% to 6% 2000 - 200 I 500 500 
8% t09% 2008-203 I 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 lOS 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 $ 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 $ l,288 $ 1396 $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 & Capital's commercial paper. They were unused 
at December 3 I, 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 lIsing 
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 of9.0% in 1994, 1993 and 1992. 
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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 obi igation 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, II 0) (2,973 ) 

Amortization of transition asset (501) (500) (502) 
Cbarges for special pension options 74 It 

Net pension cost (credit) $ (462) $ (455) $ (441 ) 

~The actual re turn on plal1 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 31 1994 1993 

Actuaria I present value of accumulated 
benefit obligation, including 
vested benefits of$26,315 and 
$28,027, respectively $28,778 $30,804 

Plan assets at fair valu!.! $40,]50 $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 $ 3,262 

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 

exceed 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 asset 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 consi s t primarily of lis ted 

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. Po treUrament Banants 
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 0 11 plan assets "'as $(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 oflife 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 J41 ,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 in the consolidated balance sheet: 

Dollars in millions at December 31 1994 1993 

Accumulated postretirement benefit obligation : 
Retirees $ 7,861 $ 8,912 
Fully eligible active plan participants 822 885 
Other active plan participants ],745 2,084 

Accumulated postretirement benefit obligation 10,428 11,881 
Plan assets at fair value 3,291 2,918 

Unfunded postretirement obligation 7,137 8,963 
Less: 

Unrecognized prior service cost (46) 210 
Unrecognized net (gain) loss (633) 558 

Accrued postretirement benefit obligation $ 7,8]6 $ 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: 

Number of Shares 1994 1993 1992 

Balance at January I 38,01l,478 36,777,098 37,267,956 
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. 

18. Segment InformaUon 
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 
Financial services and leasing 

$71,977 
3,117 

$66,847 
2,504 

$64,753 
1,894 

$75,094 $69,351 $66,647 

Operating income 
Information movement and 

management 
Financial services and leasing 
Corporate and nonoperating 

$ 8,188 
394 

(1,064) 

$ 6,839 
339 

(1 ,175) 

$ 7,200 
193 

(1,755) 

Income before income taxes $ 7,518 $ 6,003 $ 5,638 

Assets 
Information movement and 

management 
Financial services and leasing 
Corporate assets 
Eliminations 

$56,551 
21,462 

1,714 
(465) 

$51 ,971 
17,033 
1,104 
(7 15) 

$50,661 
14,003 

1,849 
(409) 

$79,262 $69,393 $66,104 

Depreciation and amortization 
Information movement and 

management 
Financial services and leasing 

$ 4,193 
440 

$ 4,271 
431 

$ 4,046 
352 

Capital expenditures 
Information movement and 

management 
Financial services and .Ieasing 

$ 4,237 
609 

$ 3,831 
457 

$ 3,710 
633 

Total liabilities 
Financial services and leasing $19,463 $15,329 $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. 
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Dollars in millions 1994 1993 1992 

Revenues - extemal 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 

$ 2,970 $ 2,499 $ 1,988 

Operating income (loss) 
United States $ 8,732 $ 7,425 $ 7,441 
Other geographic areas (150) (247) (48) 
Corporate and nonoperating (1,064) (1 , 175) (1 ,755) 

Income before income taxes $ 7,518 $ 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 US. Our revenues from all 
international activities, including those in the table, inter­
national telecommunications services and exports, pro­
vided 25 .2% ofconsolidated revenues in 1994. 

Business restructuring and other charges were taken 
primarily in the information movement and management 
segment and the US. geographic area. Corporate assets are 
principally cash and temporary cash investments. 

17. Finanelalln.truments 
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 
ofdebt, 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
tialloss 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 avai lable 
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 US., and the debt of 
certain unconsolidated joint ventures. 

Interest Rate Swap and Cap Agreemerrts 

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, LIB OR or US. Treasury bills. Interest 
rate differentials paid or received under these swap con­
tracts are recognized over the life of the contracts as 
adj ustments 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 Iife 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 corrunitment is canceled. At December 31, 
1994, deferred unrealized gains, based on dealer quoted 
prices, were $51 million and deferred unrealized losses 
were $55 million. 

FaIr Values of Rnanclal Instruments including Derivative 
Rnanclal Instruments 
The tabJes 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 Carrying amounts. These accrue 
receivables interest at a prime-based rate. 

All other finance receivables Future cash flows discounted 
at market rates. 

Debt excluding capital leases Market quotes or based on rates 
available to us for debt with 
similar terms and maturities. 

Letters of credit Fees paid to obtain the obligations. 

Guarantees of debt Costs to terminate agreements. 

Interest rate swap agreements Net gains or losses to terminate 
agreements. 

Interest rate cap agreements Costs to obtain agreements. 

Foreign exchange contracts Market quotes. 

DoJlars in millions 1994 1993 

Carrying Fair Carrying Fair 
Amount Value Amount Value 

On balance sheet 
Assets: 

Finance receivables 


other than leases $13,553 $13,528 $10,320 $10,337 
Liabilities: 
Debt excluding 

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 $(37) 
I nterest rate cap 

agreements 1,333 2 1,640 4 
Foreign exchange: 

Forward contracts 1,573 (17) 783 (3) 
Swap contracts 340 10 361 5 
Purchased option 

contracts 41 
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 anyone 
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. AT&T 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, fujI and unconditional 
guarantee of all the outstanding public debt ofAT&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. 
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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 olltstanding 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 mi I­
lion and a tax benefit of$74 million. The $784 million dif­
ference between the book val ue 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 I , 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 57 118 57 1/8 557/8 55114 
Low 505/8 49 112 52112 47114 
Quarter-end close 51114 533/8 54 501/4 

:1.993 
Tota l revenues $16,199 $ 16,857 $17 ,225 $ J9,070 
Gross margin 6,491 6,785 6,94J 7,499 
Income before 

c umulative effects 
of accounting 
changes 922 982 1,022 776 

Net income (loss) (8,686) 982 1,022 776 

Per common share: 
Income before 

cumulative effects 
of accounting 
changes .60 .64 .66 .50 

t! t income (loss) (565) .64 .66 .50 
Dividends declared .33 .33 33 .33 

Stock price*: 

Uigh 59 1/8 637/8 65 61 3/8 
Low 50 lI8 533/4 573/8 52 
Quarter-end close 563/4 63 587/8 52 1/2 

" 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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Belton K. Johnson, 65 

Former owner of Chaparrosa 
Ranch. Chairman of Belton K. 
Johnson Interests. Director since 

1974. 3.5.6.~ 

Drew Lewis, 63 
Chairman and Chief Executive 
Officer of Union Pacific 

Corporation, a rail transportation, 
natural resources and trucking 
company. Elected to Board in 
1989. 1.2.5 

Donald F. McHenry, 58 
President of lRC Group, interna­

tional relations consultants; 

educator and former U.S. 
Ambassador to the United 
Nations. Director since 1986. 3,7 

Victor A. Pelson, 57 

Chairman of AT&T Global 

Operations Team and Executive 
Vice President of AT&T. Elected 

to Board in 1993. 5 

Donald S. Perkins, 67 
Chainman of Kmart Corp., mass 
merchandise retailer. Director 

since 1979. 2.3.6.7.8 

Henry B. Schacht, 60 
Chairman and former Chief 

Exec utive Officer of Cummins 

Engine Company, Inc., manufac­
turer of diesel engines. Elected 

to Board in 1981. 1.5 

Michael 1. 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. 4.6.7 

Thomas H. Wyman, 65 

Chairman of S. G. Warburg & 
Co. Inc .. investment bankers. 
Director since 1981. 2.4.7 
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3. Committee on Employ"e ilenefits 
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5. Corporate Publi c Policy Com mittee 
6. Execuli ve Commi tfee 
7. Finan ce Commin cl.:: 
g. Prox y Commillee 
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Robert E. Allen, 59 
Chailman of the Board and Chief 

Executive Officer since 1988. 
During 37-year AT&T career, has 
been chairman of Chesa peake 

and Potomac Telephone 

Companies, AT&T chief financial 
officer, chainman 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 si nce 1990. Pre­
viously pres ident of Washington 

National Investment Corporation 
and CEO of Comsat General 

Corporation. Al so held positions 
at E./. 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 s ince 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 

Relation s and Employee 
Infotmation since 1987. Chainnan 
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. Mandl*, 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 
Service, 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, s ince 1994. 

Also responsible for worldwide 
purchasing operations, global 
manufacturing planning and 
AT&T Microelectronics. Held 
executive posi tions in several 
AT&T units since joining the 

company in 1961 . mOSI 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 

Sys tems and was senior vice 
president for network systems 
and network serv ices at Bell 

Labs. Recipient of tile National 
Medal of Technology for role in 

providing the technologi ca l 

foundation for Information Age 

communications. 

Richard A. McGinn*, 48 
Executive Vice President and 
Chief Executive Officer of 
Network Systems s ince 1994. 
During 25-year AT&T career. 
has been a regional director for 
AT&T International , president of 

AT&T Computer Systems, and 
pres ident and chief operating 
officer of Network Systems. 

Richard W. Miller*, 54 
Executive Vice President and 

Chief Financial Officer since 
1993. Fonmerly chainman and 

CEO of Wang Laboratories, Inc .. 
senior vice president and general 
manager for consumer electronics 
at General Elect ric Company and 
chief financial officer for RCA. 

William T. O 'Shea*, 47 
Interim Executive Vice President 
and Chief Executive Officer of 
AT&T Global Infonmation 
Systems followjng the departure 
of Jerre L. Stead. Has spent more 

than 20 years in development. 
marketing and sales of infonnation 
systems since joining AT&T Bell 
Laboratories in 1972. Currently 

senior vice president for world­
wide marketing of AT&T Global 
Information Solutions. 
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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 3n engi neer. Named head 
of Communica tions Services 
Group in 1989. Has held executive 
positions in virtua ll y every part of 

tbe company. 

John D. Zeglis, 47 
Senior Vice Pres ident- General 
Counse l and Government Affairs 
since 1986 and 1989. respectively. 
Joined AT&T in 1984. Fo rme rl y 
a partner at the law firm of 
Sidley & Austin. 

• Also a mem ber of the Global 

Operations Team. 


t Daniel C. Stanzione, presidenl of 
AT&T Network Systems' Global 
Public Net works urU t, will succeed 
Dr. Mayo upon his retirement 
February 28. J995. 

The Management Executive 
Commillee leads the deve lopment 
and implementation of AT&T's mis­
sion, values and strateg ic in tent, 
while the Global Operations Team is 
responsible for the effectiveness of 
AT&T's operations worldwide. 

Our thanks and best w ishes to 
three Management Executive 
Commillee members who left 
the company. Sam WiJJcoxon 
retired as Group Executive of 
AT&T and President of the 
Telephone Pioneers of America . 
Jerre Stead, Chief Execu ti ve 
Officer of AT&T Global 
Information Systems, left to 
become Ch ief Executive Officer 
of Legent Corp. , and Robert 
Kavner, Chief Executive Officer 
of AT&T Multimedia Product s 
and Services, joined Creative 
Artis ts Agency. 

Maureen B. Tart, 39 
Vice President and Controller 

S. Lawrence Prendergast, 53 
Vice Pres ident and Treasure r 

Marilyn J. Wasser, 39 
Vice President-Law and 
Secretary 

General 
Information 

GENERAL QUESTIONS 
General questions or comments 
about AT&T may be addressed to 
the office of Vice President-Law 

and Sec retary a t: 

AT&T Corpora te Headquarters 
32 Avenue of the Americas 

Room 2420E 
New York, NY 10013-2412 

FORM lO-K 
Form IO-K (AT&T's annual 

report to the Securities and 
Exchange Commission) is avail­

able without charge from AT&T's 
shareowner serv ices agent , First 
Chicago Trust Co. , at the address 

shown at right. 

OTHER REPORTS 
AT&T Capital Corporation's 
annual repOt1 and Form 10-K are 

ava ilable without charge by call­
ing 1 800 235-4288 or 201 397­
3000, or writing: 

AT&T Capita l Corporation 
Corporate Communications 
44 Whippany Road 
Morristown, NJ 07962-1983 

AT&T Foundation Report 
Department BR 
P.O. Box 45284 

Jacksonvil le. F L 32232-5284 

AT&T and the Environment 
Department AR 
131 Morristown Road 
Room B1336 
Basking Ridge, NJ 07920-1650 

- -- -.. 'I 
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SHAREOWNER SERVICES 

First Chicago Trust Co., our shareowner services and transfer agent, 


will be happy to answer ques tions about your accoun t and help you 

with transact ions. You may ca ll them toll- free at: I 800348-8288. 


Persons using a telecommunicmions device for the deaf (TOO) or a 


teletypewriter (TTY) may call: 1 800822-2794. 


From outside the United States, ca ll us collect at: 201 324-0293. 


Our mailing address is: 


AT&T 

c/o First Chicago Trust Co. of NY 


P.O. B ox 2575 
Jersey City, NJ 0730 3-2575 

The First Chicago Trust address to wh ich banks and brokers may 

deliver certi fica tes for transfer is 14 Wall Street in New York Ci ty. 


DIVIDEl\'D REINVFSfMENT 

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 ana lysts and other members of the professional fi nancia l 

comm unity a re invited to contac t AT&T Corporate Investor Relations 

with questions. Call I 800972-0784. 


STOCK DATA 

AT&T is li sted on the New York Stock EXChange (ticker symbol 

"T"). AT&T a lso is listed on the Boston, Midwest. Pacific and 

Philadelphia stock exchanges in the U.S., and on stock exchanges in 

Brussels, London , Pari s, Geneva and Tokyo. 


Shareowners of record (as of December 30, 1994): 2,302,327 


1995 ANNUAL MEETING 

The 11 Oth Annual Shareowners Meeting will be held 9:30 a.m., 

Wedne sday, April 19, 1995, at the Washington State Convention and 

Trade Ce nter in Seattle. 


INFORMATION VIA INTERNET 

Internet World Wide Web users can access information on AT&T and 

its products and services through the fo llowing Universal Resource 

Locator address: http://www.att.com/. 


Shareowners with an e-mai l address can send account inquiries e lec­

tronica lly to our transfer agent, First Chicago Trust Co. The Internet 

address is fctc@attmail.com. AT&T Mail Service subscribers should 

address inquiries to !fctc. 


Thi s annuat report is printed on recycled 
paper contai ning 10% post·collsumer and 
50% pre· consumer fiber. Please recyc le. 

mailto:fctc@attmail.com
http:http://www.att.com
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32 Avenue of the Americas 
New York, NY 10013-2412 
212387-5400 

Our Common Bond 

We commillo Ihese values 10 guide 
our decisions and behavior 

Respect 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 envirorunent 

supports personal growth and continuous learning for all AT&T people. 

Dedication to Helping Customers: 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. 

Highest Standards of Integrity: 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&Ts 

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 tbase 

valuH, AT&T aspires to sat a standard of excellence worldwide tbat 

will reward our sbareowners, our customars, and all AT&T people•• 
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