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As part of the definition of the software development process to be used by BellSouth Science and
Technology (BST S&T) to dévelopservices for the Advanced Intelligent Network (AIN), this

document provides additional detail and focus on the pmject management aspect mu'oduced in thc

“Software Development Proeess Overview” 1],

The purpose of project management is wm and’ focus the yhnnmg. eontrol and

e,
Voo

assessment of project activities. To address this purpose, methods and ‘procedures must be. . . L

established for a variety of aspects of; the development; process:. This -document wil: describe: - <0<+«

suggested methods and procedures which can be used to effectively manage the phases and aspects
of software development. -~ -

The terms “project” and ‘project manager” in the context of this document assume a limited scope
in an overall service or product development effort. For the purpose of this document, “project”

refers 1o the work done by the Advanced Technology Development Center, ATDC, to transform

requirements into a software product. A broader view of product development encompasses
additonal ectivities such as platform definition and selection, service concept evaluation,

requirement specification, deployment activities, ongoing operations, field support, etc.
One major emphasis of project management is planning. Project planning is very important prior
to beginning a development project but must continue throughout the project. It is necessary to
assess project status periodically to determine whether or not modifications are needed in the
current project plan. 'I'yplcally. as ‘the project progresses the increasing level of available
information will allow the project plan to become more detailed. In addition, some basic plans may
require change to eﬂimently guide and coordinate the pl'O]ecL
Project assessment drives project planmng and keeps the project on schedule by measuring
progress and by identifying problems which may require redirection of effort. The methods to be
used in ongoing project assassment therefore constitute an important topic in the definition of a
project management process.
Measurements of things such as project complexity, project status, and project quahty are essential
to successful project management These and other measurements allow the project participants to
quantify the current situation and to predict future results. They also provide for improvements to
the development process by identifying, with accurate data, areas wluch require special attention
in future planning. .
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2.0 Introduction 71 ‘
2.1 Purpose T

This document will describe the more unponant aspects of software project management and how
they relate to the methods and procedures to be fised by the Advanced Technology Developmcnt
Center, ATDC, during software development projects. Additional study-and experience will -be .-
required to further detail and refine the methods and procedures described. Itis intended that this".

B . Novmbons 1991 852" .

document will provide a starting point from'which a Vcryefﬁcxent Pprocess. will eVOIVe:: i s wrias Wl

This document concentrates on ATDC’s part in a larger process. ATDC has the goal of defining a
process that interfaces effectively with all other existing processes.

i -
This document is intended to be used by ATDC in software development projects. It may also
prove to be of interest to other organizations interfacing with ATDC such as the Product Evaluation
Center (PEC) and the Strategic Advanced Network Architecture Center (SANAC).

+

The document contains the following: . g R

Section 1.0 - an executive summary. . . L

Section 2.0 - the purpose, scope, intended audience, and document organization. °
Section 3.0 - an overview of project management.

Section 4.0 - a discussion of project planning.

Section 5.0 - a discussion of project assessment (tracking).

Section 6.0 - a description of metrics to be taken and their purpose.

Section 7.0 - a summary of responsxbﬂmes by phase.

Section 8.0 - a conclusion highlighting project managemem deliverables.

Scction 9.0 - a wrap-up.. N

Section 10.0 - references. - e T s

Section 11.0 - ahstofctrmmon ac:mnym IS,

Section 12.0 - a glossary of terms;: © - - <050 £7i
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Project management focuses on three primary pro;ect aspects. Planning, trachng. and review
encompass most of the activities assoclated wnh managmg A pro_]ect. a .. e

C e t . - -
cae . . & L. o =oo -

_Planning

Planning is essential prior to the start of a project. It is also important to continue the planning
process throughout the entire project. Project plans consider questions such as: “What is the
definition of the project?”, “Who will parncxpate"" “How will the work be divided?”, and “What _
process will be used?”.

Continuous tracking of the project is necessary to ensure that the project is proceeding as planned

and that mid-course corrections can be taken as required at: appropriaté timés. As the need arises: - :
the plans must be adjusted. 'n'ackm ; provides information on the efféctiveness of past plans, thé * ~ _ =

current status, and a prognosis for the remainder of the project.
The process of review takes place throughout the project and is associated with tracking. It is a

required activi wthh_ancnnnmes.nn_demmmng “what went right” and “what went wrong.” It
relies heavily on the collecngn_nf_pm;ect metrics and its results are fed back into the procesS'to

suppori the goal of progressive process refinement. T

_———‘____-‘-__- .
Project management is an activity and a responsxbxhty which is intended to speed the development ]
process. It provides coordination of effort, maintains a focus on the project goals. and pro\ndes a
mechanist by wlnch the development process can improve. -

PRO BRI U SIS AR e MO fomn, eonoinennwir Dot e
4 PRIVATE 50l34
Not for use or disclosure outside BeliSouth or
any of its subsidiaries except under writien agreement FOIKBLN 962925




Y,

pROPR‘ETA e B

Fiveel malLiagHTwi FTOCESE. = ¢ . 5 J i T8 = "--—l-l L. R M-Al UG “.’]M ‘m. Arwbi b b4"

BeliSouth Services Sclencé » ambw Fenmint dlnesiorys - 0~ November 18,1891 Wave
: : “ITEM N0, 1-847.1
: ATTACHENT B
pREE 182 OF 3M0

'I'heplanningnsmofprqemmmg&mcntmbebmkenm:otwopmsmphnmngand .

ongoing planning. The initial project plans'define the scope, schedule, costs and baseline approach
fot the project. Typical documents used to describe the initial project plan include: the Software

Development Plan, the Integration Plan and the System Testing Plan. Ongoing planning is alviays -
necessary to adjust the:project plans to changing situations and updated mform:.non. ‘Planmng S,
. ! &

documents may thereforé need to be rezsmed at intervals throughout the prOJeCt,.
In general, project planiling requires the foﬂbwmg S et D g
* Definition of the project. ~ '
Establishment of the process to be followed.
Evaluation and estimation of project complexity and required resources.
+ Definition of work breakdown structures.
Establishment of milestones.

* Determination of schedules.
The basic definition of the project is stated in the Software Development Plan. The Software
Development Plan will reference and rely on other documents such as. service specification
documents to provide greater detail, .t

*

Process documents, such as this one, estnbhsh the normal process to be tised throtghout the project. ©
During initial project plinning the process is réviewed to determine whether or not modifications - - -

to this process are required. The Software Dcvelopment Plan will addxess this issue.

Estimates, work breakdown structures, ' milestones and schedules are all considered and
reconsidered during initial and ongoing planning. Progressive refinement of each of these items is
a major part of project management. -

-

4.1 The Software Development Plan
The Software Development Plan is used to lay the foundation for the software development
organization’s involvement in the project. This plan may be used as input to business cases or to

explain the need for resources.It is essential that sponsorship by upper management and buy-m by

all project participants be obtained at the beginning of the project. These agreements should be

based on a clearly defined and-mutually uriderstood project definition and preliminary schcdulc:‘

having realistic and attajnable goals. The Software' Development Plan serves thispm'pose‘ -

The Software Development Plan should thcrefm have the- fal:lowmg pharacteristics: . PR TP

o It should be understandable.: - St T e,
. Itshouldhaveamodularandh;ermhlcalstrucmre. 2 0P 8o © gos oo wm

* The highest level view should be brief (¢.g. it may contaig an executive spnmmyL SRS ST Tt R

¢ It should tell what the job i 1s. how i3 will be done and what resoutrces are needed.
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o It should allow for eontmgency (the goals should be atmnable in less than uiea.l sxmanans) .

The Software Development Plan will contain t.he followmg
* Project goals and objectives o ]

-Orgammonalstmcnn-e_ _'; S e

e Process to be used (changes reqmred to the standard process should be noted. specml attention

should be given to the subject of quality).
 Laboratory facility requirements (initial view).

¢ Responsibilities of other organizations as they relate to software development.

High leve! work breakdown structure.
Schedule (including a start date).
Risks and contingencies.

A typical outline for the Software Deyelqpq;er_ig Plan mightbe:
1. Purpose” - S
Organizations & Roles
Requirements
ATDC Software Development Work Plan
Schedules and Milestones
Risks

e I L

The Software Development Plan is used primarily at the early stages of a project. Adjustments to
the project, such as schedule modification and minor changes to the work breakdown structure, will
be reflected in other project artifacts. However, it may be useful to update and reissue the Software

Development Plan as situations change and additibnal information becomes available.

T T R O WA

- —o D M PR §

Before beginning a developmem pro;ect the oomplm:y uia cost of the project must be esm:nxted

ey

This kind of evaluation comes in vnm:sg degrees ofw:mcy The accuracy is directly relited to -

the quantity of information nvulable or
ofeﬁmmmuinthcwm :_5 D ' N Bk "_'.‘:‘- H

the project which is in um dxrecﬂy related to the amount

The process of estimation is fairly sunple it concept. The eomplexity of the pro]ect is examined. a-
reference is made to similar past projects, and a conclusion is drawn by scaling past experience to
the current problem. However, it is usually the case that each new project differs in some important’

any of lts subsidiaries except under written agreement
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ways from all previous projects. Variance in the pro;ect confent as-well'as the’ pa'sonnel werkidg: - -
on the project can make it difficult to draw demiled contlusions from past expericnce: Esﬁmates e
will however become better and better with each successive ATDC development effort. = - - .

At the begmnmg of a project a very preliminary evaluation must take place 10 detide whether. or'

not a project should be undertaken. This kind of evaluation may "be used as input to a business case :

or may take the form of a ptehmmary service evaluauon used to pnontwc candidate. services and- -

to détermine required staffing levels. n e,

Increasingly more detailed and dccurate -evaluations and estimates of project diffieulty will b, .. - :
required for various purposes tluon.fghout the project cycle. The project manager will drrange for- - - -
the delivery of such evaluauons and estimates as required and will limit their use to the umnded o
purposes.

Development estimates typically show units of engineer-weeks (or months). Estimates of the
number of new and changed source modules or the number of new and changed lines of code are

also sometimes seful. These are especially useful when used with metrics taken from previous = -
development estimates. For example, the number of expected problems and required duration of

the system testing phase can be extrapolated from this type of estimate.

“4.2.1 Platform Development

Software not directly related to the implementation of any specific service can'be referred o as ™
platform software. This categary includes furictional elements nsed td support thie Jmplementanon. L Taa R 2
of many services (e.g. operations interfaces, database subsystems and SS7. mterfac;s) Platform :
software also includes the tools used to develop and maintain services. ., .~ . s
Prior to the first service offering on a particular platform the currén: and’ fumm software
requirements for the platform should be determined. These requirements will anticipate the
functional needs of the platform in supporting a broad range of services. -
The first platform software development estimates can be made when enough information is
available on the vendor provided platform to make an intelligent assessment of required additional
funcnonahty The vendor’s RFP response will provide some of this information. When a final
agreement is madé with a platform vendor, additional information will become available and
preliminary platform developmcnt estimates can be made. .

422 Service Development . .- | - -l
Sawoedevelopmmesnmwswfcrw&uﬁ'mmmmdtodevelop;hesoftwuexonuplementa

service on a particular platforth. Underlying software needed to suppost thore than oa:service.is e L

usually not considered ta be_ part.of :the- service: development estimate--Sefvice: development . .
estimates therefore provzde mfotmanon on: the- ingremental : costs -associdted - with developmg i
individual services. Lo -8,

A very preliminary scmce-dcvelopmem estlmatefor aparticular service. canbe provided soon after ...
a draft version of the Service Cmcept[  is available: -Arfevaluation of the major issues associated - - -~
with the implementation of the service is usually presented -with the estimate. Due to the -
prehmmary nature of this type of esnmate. -required effort will be presented as “high, medium,

PRQPR\ET Am,mm:m:z:;mm?:;*r.:’m..., o
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low” or perhaps as a number from “1” to *5” reprcsennng “casy" to “vcry difficult.” g o
When the Feature Speuﬁcanon 6 i pubhshed a secondp‘rchmmary service developmcnt estimate. .
will be provided. This estimateis based on a detailed knowledge of the service requirements but ..
not on a complete examination of the implementation issues. The development effort requu-ed for -
the service may be presented as 2 range of “engineer weeks™ in this estimate. -

When thcfeamredeugnforasu'vwchas beencompletedafo:mal dcvelopmcntcsumatewxnbe
published. This estimate will give a number of required “engineer weeks™ and a tentative schedule.
The availability of a schedule assumes that all of the comnntted-actmnqs oﬁthedevelopmem group
involved are known.

Development estimates will be provide_d at the conclusion of the requirements rc_vicw. fcatu'rc
design, and feature subsystem design and as needed to adjust schedules as required.

4.3 Schedules and Structure Charts :
Schedules and other charts may be used to present plans in an easily understood form. ATDC has
selected the Viewpoint project management software tool to assist in the generaton and
maintenance of schedules and work breakdown structure charts. Copies of charts taken from
ViewPoint will be attached to planning documents such as the Software Development Plan, the
Imcgrauon Plan and the System Testing Plan.

Viewpoint allows the project 1o be defined in a hierarchy of project dccomposmon. The tool -
presents this hierarchy as a tree of nodes each having a particular function and level of detail. .,
Underlying each node is a “timeline™ chart showing activitics or summaries of activities definedin =
lIower nodes of the tree. The tool can thercfomrcprcsent as much or as htﬂc detail as-dcsired for a .
particular purpose. - IRE L S p
Viewpoint will be used to plan and monitor the status of a project. The “timeline™ charts can be of

several forms including Gant, Network Gant and Pert. Dependencies between activities and events

can be represented to ensure that the impact of schedule slips is fully anticipated and tracked.
During the initial planning phase the project and its supported activities will be modeled in the
network tree chart. This tree will constitute the initial work breakdown structure. Known target
dates and fixed events such as the availability of platforms will be input to the tool 'I'he
dependencies between activities will then be defined.

When the project has been divided into areas of responsibility, detailed levels of the network tree
(sub-trees) can be stored as separately meodifiable Viewpoint files. The detailed activities within
these sub-trees will then be defined by the individuals responsible for; these tasks. V'ewpomt can
then import all of the sub-u-ees to form 8 complete project schedule.

A familiar model of the software deveélopthent process shows the progressive decomposition of a

project into small pieces during the first half -of the- process follgwed by the integration of

completed modules during the latter half. Individually constructed units or modules can be =~ .

combined in many ways to form a comple:ed product. Howcvcr, a wefuﬂy consuucted scenario -

ROP E PRIVATE 8 ol 34
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for the sequence of thé: integration. will sfake tlns 4ask: easxer' and result m-bemqunhty.. The e o
Integration Plan documents the sequence to be followed in combining software units into a fully
funcuonalsystan.Ita]Sodcﬁxmthemetbodofwstﬂlgtobeuseddunngthemtemnonpmoessw Sae T

debug and verify the combined software 4t each i mtegranon step ST - .
The Integration Plan document will include:.’ N )
* Network Gant charts showing the; timirig and dcpendenmes of the mtegm;on phase.” - ; T
+ Ahigh levcltes:su-atcgrplanfowachmtegmnonstep Impce TiLoAD, P o
* An explanation of the considerations which weremadcmunungntﬂxeplan. S =5 T35l

A configuration management system will be used to maintain the combined “verification™ load
which is built during the inte; ﬁn.non phase %), Modules to be added to this Joad must meet certain
‘criteria with regard to quahty . The reqmrements for design and code reviews as well as for test
planning and test results are addressed in companion process documents nojnn2)

4.5 Systemn Testing Plan

During the system testing phase a broad range of tests are performed to verify the guality of the
software and to locate and fix problems to further improve the software’s quality. This requires a
broad range of tests including new feature tests, rcgressxon tests, stress tests &nd continuous
running tests. The System Testing Plan describes the strategies to be used in system tcstmg Ita.lso
provides schedules for testing activities to be carried out during the phase. ) -3,

The System Testing Plan is ot a collection v system test plans: Systm.test plans are dcmlnd test
suites which will be used ﬂunng systern l‘csung ‘I‘he System Testing Plan describes when and how R
these test suites will be tised.’.

New feature system test plans are typically written during system design. These test plans may

however be updated or added to at anytime during the development process. The System Testing
Plan is finalized when the strategy and schedule for the system testing phase can be determined.

Criteria exist for entrance to and exit from the system test phase )12), 1t is a crucial part of the
project management process to be able to use available information to predict the starting date,
completion date, and resources needed for the system testing interval. _

To summarize, the System Tesung Plan must contain the following:

* A stan date. PR R Al

¢ An estimation oftheresomeSrequn'ed. ey kA

o Atestingstrategy. ...l ._..30¥. ] _
. Anasszgnmentofresponﬂblhum AR ‘ '
¢ A schedule. e oLrmh Tale

ATDC will work with many organizations to assist in concepmalizing;” dévelopment and
introduction of new services. Of primary importance, however, is ATDC's relationship with ~ . -

pROPR\ET ARY — e
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_organizations providing requirement spec:ﬁcauan&and with the service verification organization.

SmononcepmueevdmwdamﬂmgmﬁcSmceGoncepudeeqmumcessm

As previously described, ATDC will provide preliminary evaluations and estimates for candidate =
services to assist in this process. ATDC will also prototype certain services: This will provide an.. -
earlyoppormmtytopnwewamcewthatbewdmonscanbemdemthm 1 t0 service
viability as well as functionality.

When a 'service has beep approved for develqpment. ATDC will work closely with the requirement
specification group to form a clear and detailed understanding of the service to be developed. In
fact, this interactive and iterative process of determining service requirements begins prior to
service appmvalduetothefactthatthebusmesscasemustbebasedonﬂ:eh:owledgethuthe
service is technically feasible.

The Network Integration Test group, NIT, will verify the quality of service software developed by

ATDC. Following the successful completion of the system testing phase, ATDC will provide NIT -~ -
with the verification version of a software release and all necessary documentation. However, prior

to this, prcliminary versions of the software and documentation will be made available to NIT to

assist in p:repmnon for the verification activity.NIT will also perform a “probe” or sampling of
preliminary versions of the software to give an unbiased assessment of software quality. This probe

may also (or alternately) be pcrformed by a selected team from ATDC. -

Following service deployment, ATDC will assist in the ongoing support of software in the field.
The Switching Technical Assessment ‘group; STAC, will work 'with operations groups such as
ESAC 10 evaluate and track field problems. If STAC determines that 8 problem exists in ATDC
software or requires assistance in locating the source of a problcm. ATDC will be notified. ATDC
will share a problem tracking databasé with STAC to guarantee satisfactory resolution of problems.

Y
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During the course of a project, periodic assessment must take place to track progress ahat tos wrok -
recvaluate the current plan. To accurately gauge progress, a defined set of measyrable items mustt =ezsus
exist for each project activity or phase. Project status and, pmgressis well as predxcuonsof thesilisyic
amountofworkwmmmngareal}basedonthesemeasmms. SRS PRV X

A project file should be mammned thmughout the course of the project to collect all artifacts .
assocmedmththcproject.‘l'hlsﬁlemﬂprovxdeawmralsom'ceofmfmmauononthemmt‘

status and plans for the project. It will also provide a history having a set of project snapshots (e.g.
successive versions of planning documents and schedules) and metrics which can be used to

" improve the process to be used in future projects. L

Some of the tools used to produce project deliverables such as spec'nﬁcanon documents, design
documents, source code, test plans, test results and schedules support multiple versions or

snapshots which can be used to maintain a project history. However, it may be desirable to store
hard copies of these snapshots taken on perhaps a weekly basis in a physical pmject file. This is
- probably desirable until a fully mteg;ratcd development and tracking environment is implemented

electronically.
The project file will contain the followmg S -t
¢ The service feature specifications.- =~ - -+ - 7 s
o The software development plans. - = - RN
s The integration testing plan.
* The system testing plan.
* All design documents.
* Results from design reviews.
« Results from code reviews.

 Results from testing reviews. . .- - : PROPR\ETARY

o Test plans and test results,” __ ~

« Project schedules. - :j‘ RS
» Problem report summaries.:~" oo oo lss, . ]
¢ Meeting mutcsformeeungsrelated to!hcpmjecr. SR RVt S A

The project file will be updated as new versions of docummts beoome -available and assnapshots - - " 7. :
ofprogressaretaken.Oldervcmonsofthescarﬁflctsamkcptm th:ﬁlemfmmaprq,]ecth:swry., Lo

52 P Tracki iReporting . . . - @
As a project proceeds, it is important to determine the current status relative to the plan. Typically,
PRIVATE 120134
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workmbcpcrfo:medmpm'smtofapamcularmﬂcstonexsmodcledasanmchncha\nngaszan .
date and an end date. To show the current state of the activity depicted by the time line a point on -3
the line is chosen based on the percentage of work done compared with the work reqmred to
complete the activity. By maintaining time lines of this type. marked penodxcally. a project actwuy
can be tracked in a useful way. ‘-'

This method of pro_:ect tracking seems o be sunple mough and fairly accuratc Howevet, in
practice; the implementation of this project, u'achng m oq requucs some, addmouq] complexlny - oy

Consider the following questions: e
+ How will “percent complete™ be determined?
» What happens when an activity takes longer than expected?
e Why is the last “five percent” of an activity the hardest? | L

; L
bde

5.2.1 “Percent Complete”

Time lines are based on calendar time. The length of an activity time line is determined by the
estimated calendar duration of the activity. However, activity status cannot be determined by

looking for today’s date on a calendar. Activiry status depends on how much work has been -
completed and how much work remains. To address this problem;activities must be clearlydefined - - -
and have quantifiable deliverables. For a:ample, {:particular coding activity can be defined to

consist of the coding and successful review-of a listed set of miodulés.cach hiaving a‘stated purpbse

and planned design. In this case “percent complete” can be the percentage of completed modules

to the total number of modules listed for the activity: When a “percent complete” calculated in this-
“way is applied to the activity time line, the point drawn may or may not match the current date.
Although this seems obvious, many individuals stay “on schedule™ by watching their calendars

during the planned activity interval only to stay “behind schedule” for a s:gmﬁcant period after the

final deliverable is due.

5.22 “What happens when the activity takes longer than expected?”

_ This question brings up an important issue. Ius:mpomntbecauseltoccurs in almost every project.
Activities normally take longer (more calendar time is required) than: :expected because there {5
'moreworktobedoneandlessavmlableqmetodothev{orkthanmgipaﬂy anticipated. = 3.

Related to the coding activity example, consider.a situation in which it mplannedthatﬁftyOOdeJ
modules will be written and reviewed for a particular activity time, line. ‘I‘h:sacﬁwqhnels-'
expected to span five weeks of the calendar. The individual responsibleexpectstowm‘kanavmge
ofmehnlfdayﬁvedaysawkonﬂﬂspamcularacﬁhty (theﬁveweeksofalendarmwa&
derived from this fact and the estimate t!mlSengmwwecks a;'emquuedfortheacuvity) The

mgnalacumyumehnewouldappearasshowpelow mellt 359 __._.-: T

PROPRIETARY
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| - : j]

- . ] 1 ! ‘-é N re :
Activity time line as originally. planned (dur=5 weeks; 50 modules).. . . :: . .1}

Assume that at the end of the first week 10 modules were completed. The activity is on schedule.
The snapshot for the end of week one would therefore be: _ .

end end end end end
w1 w2 w3 wi w5
finish
o =
. v .
n r K - —] o t -
(10/50) 5 ‘ ‘ ‘
Activity time llne after week 1. (duré waaks. 50 modules). . R

At the end of two weeks it has been determined thiat more code modules than planned are néeded
to complete the functional unit covered in this activity time line. At this time 10 modules have been
completed but a total of 60 modules are needed.The question is now, “how will the plan revision
be illustrated in the time line representation?”. The chart below is one solution. :

end end end ond end end
w1 w2 w3 wé w5 wé
rn e : .
=] B
, ' 0%0) o :£ -
 Activity time line after week 2 (dur=6 weeks;60 rnodula) ,,, ) '_ ”j‘,;

This approach shows tie: schedule extension and bases current status on the reused estimate: for
the activity duration. Had it been unacceptable to extend the- finish date more yesources could be
applied 1o allow the completion of the remaining-40 modules in:the:availpble three weeks. The: ©
chart would then appear as below but the assumption would be that 13.3 modules can be: oomplcwd
per average week and there g schedule can be mpmved. b= R L

pRO"R\ e
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end end end
w3 wi w5
finish
de'_e- ..
= 1
. (20150) ] L
vanyumenmmamz(mm-eomodmas) =L T L

Attheendotthmweal:sonly SUmoduleshavcbecncomplctedeventhough theresomces for this
activity have been increased. It has been determined that the remaining modules are more difficult
than the previously completed ones. It is estimated that only 10 modules can be completed each
week for the remainder of this activity. Given this situation the activity could be extended to span
six weeks. The current status and the finish date slip would be shown as below. '

end enhd ond end end eng
w1 w2 w3 wi w5 w
start
date l I ﬂmsn

! b (30/60)
halvnytlmellneaﬂerwaakswurasm somodules) fP Z e, fe

If the schedule is not extended, a lag would be shiown due to the fact that only 50% of the—woz?k was
complete when 60% of the scheduled calendar time had been used up. It:may be desirable to keep:
the origina! finish date throughout the activity and show the severity of the progrcss lags as below.

-:‘2‘

end end end end ‘end
w1 w2 w3 w4 w$
start . finish
date I dete
- ]
: C 1 (3000) :
Aetlvltyllme llndlﬂcrno.kﬂdurdm-mmoduln) b= ol g : ’ S L
R TP "‘i: i‘-r‘-"-=..-:7 i_'.:- A :_ RSO ORISR FLS L N

-

Altering the plan dunng ﬂié‘com'se ofapro;ect is necessary at times to apply the Imt soluuon 1o
changing problems. However, it is iisually Sesifable to-remain commired td: arget“ﬁmsh date§’ =:
in tracking thepro;ectaslongaspracucaloons:dmgﬁeovmnmmnon Th:sapptos.ch
monvatesefforltomausc;he :ﬁ s mmshomgcxhps eomTiol L -....

?RO"“‘“ '
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5.23 The Last “Five Percerit” .- . . L

As mentioned previously, it is typically the case that activity progress is reported to be “on
schedule” until the deliverable is due and then reported to be “very nearly complete for sometime |
thereafter. As the due date for the acuvxty dehvmble beconm near, activity progress seems to stall -

at about ninety five perceat complete.

One obvxous reason for this situtition is that when status rapourts are not based on clearlymeasmablc

progress, individuals tend to g:veopnmisuc reports showing that their activities are proceeding-on -
schedule until the deliverable is due. Even when individuals arempt to m:cm'ancly esnma.te

progress, a lack of “measurables” can result in overly optimistic reporting.

When a defined method of progress measurement exists, progress reporting becomes far less bmsed
and significantly more accurate. However, care must be taken to avoid delays at the end of a pro_]ect

activiry.
One hazard to avoid occurs when the more difficult parts of an activity are “saved” for last. If the
method of measuring progress during a coding phase is to count completed modules, each module
would ideally require the same amount of effort. Howevez, this is usually not the case. As a result,
individuals may delay the coding of the more time consuming modules in an effort to repont
favorable results hoping to caich up at the end.

Another problem occurs when the method of progress measurement overlooks certain tasks which -

must be completed to support the deliverable, For.example, documentation and teview meetings. S
may be required as exit.criteria for an activity but may notberequn'edatanypomtpnorwtheend o
point. These tasks are likely to prolong the duration of the final “five percent” of an actvity. ;. -z
To avoid these problems; the méthod for determining activitystatus- must accurately assess the tota] S
cffort for the activity and the amount of effort needed for completion. To adequately meet this
requirement, measurements must include all tasks and must take into account the relative difficulty

of each task.

- 5.2.4 Tracking and Reporting Tools
Project management tools such as Viewpoint greatly simplify the periodic tracking and reporting
of project status. In addition to providing an automated appmach to the job of collecting status
information, these tools prepare quality status reports of varying levels of detail.

As mentioned earlier, Viewpomt allows & project to be broken down into many parts and madeled

as charts of related activity time lines; This modeling of the project is normally done during the
project planning phase and'is updated in a controlicd manner by thcpro,lectmnagﬂ'(e.g changes . - ;:- -
to end dates). \G Gl GLisS).

Viewpoint will be used at mtervalﬂmouzhoumhc pm;ect ;ogssess progress ‘over-time and to— - -
momtormucalpaﬂiacuwnesuwelltstodetermma the overall impact of schedule delays. . .
Viewpoint operates in either "plan” mode ot-“track” mode depending on whether the userwantsto . -
adjust the plan or to view current.status. In “track”- mode:Viewpoint allows the user: 10 input the

desired assessment date. This would normally be thie current date but could be set no a future date
towewsclectedsoenanosfonhevoseofnskassesmem. AT

pROPR\ i —
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.During the planning phase: the project network diagram is created to model the project work
bxukdownm(WBS)wapomtaﬂowsachmmmembamgroupofmmmbwm i
maintain their own “sub-tree™-of the project network diagram. These “sub-trees” can be stored in =~
separate DOS files. Project team members- will input: status details related to- their particular -
activities usmg Viewpoint on their individual project acu\nty files. This will require detefmnining |
and inputting the “perceat complete" for each activity-time Tine. Viewpoint can.consolidate this
information to form appropriate sutnmary views of the project status. .

Dependencies between various project activities can_be modeled using the project management
tool. As individual activities lead or lag the project plan the impact of these occurrences can be
graphically shown by the twol. This will allow resources to be shifted to the critical path activities

as needed.

Meetings will be held periodically to review group progress and to identify important issues
penzining to the project. These meetings will in most cases occur weekly and will be attended by

the members of an RM (Research Manager) group.
The typical agenda for this mecting will be as follows:
¢ Review of previous meetmg *s project status. highlighting problem areas. e
» High level view of current ‘project’ stitas.
. Dzscuss:onofhowwel!prewouspmblemareaswa'e s _
+ Detailed views ofemrentsmms z—.,:—?t--_- : ‘Lf“ ¥ v..:-!rf:@-. S eoHEnl 1, L:-n-.'.\’ '
Identification of new problem areas and open issues. |
* Discussion of new action plan including assignment of action items.

At the beginning of each group meeting the project status as it was presented in the previous
meeting will be summarized. This will form a baseline for assessing recent progress. Problems that
were identified in the previous meeting will be emphasized and the proposed methods for dealing |
with them will be restated.
A person will be responsible for estimating the status of each project activity prior to the weekly -
group meeting. 'l‘h;smformauonmﬂbegvmwtbeapprOpnateRMsoﬂmutcmbeusedto
_npdatethepmjectstamsmV'OWpomL L
Atthe groupmeeungscmrentpmgressmnbesummanzedbytheRMumg summaryvxewsfrom L
the Viewpoint tool. Special attention will be paid ta. continuing lags and thmpgovmg situations. AU o
comparison will be made between the prevxously proposed & stmegaes for soIvmg pmblems ind ih“ i B
progress achieved. -
Detailed views of mdmdual actmty progress will be presented by the individuals responsible.
Eﬁortsmadewmpmvehggmgmaswmdsobedncussedmgreatadenﬁatthwpmnn

Action items due since last meeting will be reviewed. New problems will be identified by the
group. Strategies for Wg these problems will be formed and new action items will’be

T et e .-" ~ o-r o
- '--/I
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Viewpoint will probably be used extensively at the periodic group meetings. Critical path activities

are automatically highlighted by the tool. Milestone slips and lags are highlighted. These features

will provide for efficient identification of the high priority areas and problems. Alternatives for -
redirecting resources to solve problems can be explored using Viewpoint in an mmeuvegronp T
dlscussxon. : :

&4 Other Project Meetings ~ = = ) 7 7 -8

Using a project management tool such as Viewpoint to plan and track a project will provide a
sxmple mechanism for project reporting to a variety of audiences. Viewpoint can build summary
views of the project to suit almost any purpose.

The overall AIN project management team will use Viewpoint to plan and monitor hxgha' level
aspects of the project. Status updates from ATDC can be provided to the project management team
in electronic form and “uploaded” into the high level project model. Viewpoint can then produce
current status views of the project reflecting ATDC's contributions. :

The AIN project management teamn will probably conduct periodic meetings (perhaps monthly) to

- discuss the overall pmjectstatususmgaformsxmﬂartothatoftheA'IDCRMgroupmeenngs :
ATDC'’s contributions to the plwec; wx]l appear as’ summary activities which span the service
development work. e,

As ATDC grows it will benome nseful to: divide' project work into several RM teams, BEachRM... .7 :
monitors & portion of a larger: pmjecteohducﬁng periodic-group- mbcungs -as-described above.: - - -- -
Periodic Director meetings will take place to corsolidate the results of these group meetings. The

ATDC Director and the Research Managers will meet to discuss current status, problems and
strategies to overcome problems. Interactions among the project “pieces” will be examined using

the Viewpoint tool as appropriate.

5.5 Measuring Progress

It was mentioned previously that clearly defined measurements for project status must exist in
order to obtain a meaningful assessment during project tracking. Each phase of development may
‘have a different method of measurement. The objective is to use a measurement that is uniform
during the course of a particular development phase and across all participants in the phase.

Some project activities are more accurately measured than others. Activities that consist of a
numbcr of clearly identifiable tasks, for uample ﬂie codmg of & set of deﬁned modults. are:deallr

measure. Guidelines on how to detamine progrcss during each of the typical devglopment‘phaseq
is provided below. L

5.5.1 Requirements Review o Ttap

-

When a service requirement specification document is issued an activity line should be established .
for the review of the document. The end date for the activity should be the date of the doctment

pROPR\ET RRY o

Not for use or disclosurs outside BellSouth or
FRINBIN B03938

anyof its oubsldlarlu axcept under wriiten agrum-m :




Project Mandgément Process =~ L T €¥ T T MPATDE 1181086, lasue 17
BeliSouth Services Science & schriolgly - - T¥T S w L I qunbor1a,1n1 et
RO ST Bl Bt o PR T E Y S . = 5 59
| ' ’ o TN 10 1-007.1
ATTACHMENT B
PRGE sscrm

review meeting. The numbered requirements in each document will be divided among the ..
developmcnttcammembexs.Each mqunemcntwmbcremwedto deteraiine Whiethéror ot {25

appropriate in a general sense, determine whetherornotthereqmrement is supported by platform
capabilities, and whether or not the reqummcnt is tcstable dlmng a system test.

Progress toward completing the requuements Teview-can be measuspd by oounnng complewd
reqmmentsmcethenumberoftotalrequn'ememsxsknownmndmoe. Lo

5§52 System and Subsystem Design Phases

The high level design phase is perhaps the most difficult phase to quantify. The first step toward
doing this is to attempt to gauge the overall size of the design effort. Since the deliverable from this
design phase is a document, the size of the document should be estimated and an outline generated.
Progress toward completing this phase will be measured in pages or sections completed in the
document. - :

Another activity that takes place during or prior to System Design is the writing of test cases. A
test or set of tests must be defined for each requirement in the requirements specification. These
test cases will be used during system testing to prove that each requirement has been met. Progress
during this activity will be mcasumd by ca]culatmg thc pe:centage of test cases wntten to the total

5.5.3 Module Design, Coding, and Unit Testing -~~~ ~ =~ =~ = = < o]
Secvice development will require the use- of - Decmon Graphs SLL, and C++ The- C++ """
environment allows many small modules associated with a single subsystem to be coded and tested
mdependently In contrast, SLL may require the development of a large single source program file

for each service, Decision graphs typically exist on a “per subscriber per service” basis and are

relatively small.

C++ module development activities can be tracked by comparing the number of modules -
completed (designed, coded, or tested) to the number planned. Larger modules can be weighted
more heavily than smaller ones where appropmtc.For SLL, the number of planned modules may
be only one. Therefore the size of the planned activities should be measured in *“states”, “events”,
or lines of SLL code. Decision Graphs will be built by or on behalf of customers. Typical sample
Decision Graphs will be created during devclopment for testing purposes. Required effort
associated with the input and testing of representative Decision Graphs should be estimated in
terms of the number and size (small/medium/large) of graphs needed for testing.

Complenon of the design, coding, or unit test of a module or other "chunk" should imply that a
review ha{s iaken place. Procedures for the review process are described in another ATDC
document!!

554 Integratnon and System Testing
Progress achieved during testing activities is also difficult to gauge. A great deal of Literature exists

P ROP R\ET ARY PRIVATE 19 0134
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on software testing and how progresscanbemeasmeddmngtesmg phases (A31012), Prbgresem;-
anydeve!opmentphasensmostoﬁendetetmmedbyeompmngtheamoumofworkeomlale:edto-‘ ’
the total amount of work required. As the literature points out, it is usually not possible to
acemtelyecnma:etheamountofworkreqm:edmuesungeﬂ'on.Itisnhereforeunl:kelythat.'_ :
testing progress can be accurately measured. - - o -4,

'l'henmauonunothopelesshowever.'l‘heabihtyofanmganmnontoesﬁmneﬂreamquntof_- IEEE
testing required for a given projecumprovesthhexpmence. If an organization has completed - - ' -
many projects of a similar nature, estimates of testing effort can be relatively accurate. ‘Scaling .. :-:
factors can also be applied to adjust for differences in project complexity, staff and other variables. )
Parameters such as “number of lines of code™, “number of modules”, “number of requirements”, X
etc. can be used. Regardless of accuracy, esnmforltesungmmalnsunﬂyconmstofﬁ!e

quantity of tests which are expected to be run and a time duration.

One somewhat optimistic objective in test planning is to provide total coverage of system
functionality. If it is possible to write and execute a complete test plan then progress can be
measured by calculating the percentage of tests successfully completed. For a large software
system consisting of several release levels this approach is usually not practical. Aside from the
~ volume of tests required to completely test a system it is difficult to anticipate all of the required
tests in advance. For this reason it is useful to track the rate of the discovery of defects as a function
of the rate of test execution. By monitoring the trend of “bug” detection an esumate can be made L
on the number of remaining tests required fo reach the desired level of quality. . sl i
During unit and integration testing the emphasis is on “new feature testing”. Progress dunng,these_ T
pheses will be calculated based on the percentage of planned test cases suctessfully completed. In - - =-x.:: v
system testing, which is much broader in scope, this method will also be used but w:ll be tempered :
with conclusions drawn from analysis of the defect detection statistics.
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Progressive refinement, and lmpmvemcnt of the dcvelopmcnt ]irooessxsapnmary goaIforA’IDC R
Esscnnﬂwmeemgm:sgoaimmegammngofpmjmrdm:hmdmmgmhdwdopmt
cyde.Thmdebeusedtompmvclhemyofﬂnmms.wmdpnfaﬂs an&topomt
out methods that should be iraproved. s uCJIE._. 1, il C‘)r?;."-'%"’"! v u :
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Itis important to gather the “right” metrics howcvcr. Gathenng memcs is time eonsummg and can *

be considered intrusive in certain cases, Misuse or m:smta:pretamn of metrics can be detrimental

to a project and to the organization. The purpose of collecting project metrics should be to improve
overall project predictability and efficiency. Project metrics should never be used to evaluate the

work of individuals. o
Automation of the metric collection process saves time, improves accuracy, and lessens any
intrusive effects. Examples of automated metrics include mechanisms to count new or changed

lines of source code and tools for tabulating and presenting occurrences of defects.

ATDC will probably err in favor of initially collecting more metrics than are probably necessary.
As experience dictates some metrics may be deleted and some may be added. The following hSt is

a first pass anemptatauscfulsetofmcmcs forATDC . S e
» Personnel resources dechcated to the project’ (e.g p@tsonwecks ) - ’_; ,. ' “ o
s The number of som'ce hnes added ormodxﬁed. DRETEIAS 3: -V :L, J .

s The number of modules added.

¢ The number of modules modified.

o The number of elemental requirements.

s The number of test cases written.

o The number of test cases added after the start of testing.

s The amount of time spent in each project phase.

¢ The amount of time speat in each of several categorics of project meetings. o

o The amount of time spenton non-projectrelated activities during Lhcpto.lm IR S D
» The number of defects found (per phase, paweek,pmesfbase. etc.) ' '
¢ The number of defects caused in each phase.

¢ The amount of time spent “rcworknig in eachphase. |

By taking measuremenis such 25 tese at froquéat intervals: ‘and rhsinwining athat;ry of mee
snapshots many other meaningful metrics and’ treads am‘oe dcnved. The nsgﬁﬂnss of dfese —
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Project "lﬂmmmﬁw . "_';';'3..'_:_'._ Bt

F Metri . © s
Oneofthemostuseﬁﬂaspectsofcoﬂecﬂngpro;ectmemcsxsﬂmd:eesnmauonpmcuslsbased

on past history. Havmg an extensive set of metrics collected over-a number of prev:bus pro_;ects . :
can transform project estimation from guess work 1o arelisble planning activity. - 2

Evaysoftwmpmjectmhmqncﬁ'omcveqmhu'so&meectmﬂlastoneway.Pm_]ect :
situations differ in basic technical natiire, developmént environment, size, complexity, personnel

skills and attitudes, theleveloffmtymmcmgamzanonhsmmmmﬂarmojects,anda LT
range of other factors. Project metrics can be used 1 determine the relative impact of thesé factors. S

Project resource estimation usually requires & base metric such as“nunibe;-ofexpectedmodtﬂes.’f-; A
“number of requirements,” or numberofexpectedhnes of code.” Past resource requirementscan .
then be scaled to the current project using the base metric. Additional scaling can then be used 10

adjust for other project variances. G

ﬁ z B I I. .I n [ l - )
Some metrics provide information on how well certain methods work in achieving desired results.
Metrics can be used to identify the activities that are most time consuming. The productivity during
these activitics can then be compared across several past projects.

An example of a pmductlvxty metric is the number of lines of source code produced per unit ime.

This of course is an often. misused :metric ;sometimes: used 10 : :gauge individual personnel . . -
performance. For this metric to be- an :accurate. indicator ‘of productivity: the variante of style, .
program type, quality, etc must be-consideréd: Further,-as previously meationed, the pn.rpose for . .-
this metric in ATDC is to improve the estimation process and to gauge the effectiveness of the
development environment not to rate individual performance.

6.3 Quality Metri
 Metrics can be used to gauge quality in each development phase. This type of mewic usually

- compares the number of defects found in a deliverable to the amount of effort spent irying to find

defects. Defects can exist in requirements documents, software designs, programs and test plans.

The effort required to find defects can be measured in the duration of a review, the number of test

cases executed, or the amount of time spent in testing. The ratios formed by comparing defects to

-detection effort can be very effective in assessing the quality of the development processand in *.
determining the status of project phases Quahty metdcs are esscmml 0. the goal of progressive. ... .
refinement of the development process'” 8, e 8.0 o e85k

Elc Io !: .":\._ ""T" V*

A common pitfall in project planmng is to'ignore the possibility thattime consuming actividesand-...- - " -
situations unrelated to the projest may oceur: Ini fact. they: mvanably do oecur. and are often - - -
significant. Examples include: unc.xpccted demands from other. projects. liness; muon and. 7o
downsizing of staff. : i7,

Another pitfall is that if an esjjpatefiproves to be-incorrect it is almost always: too. small. Even »i= - -
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without the unexpected occurrences described above most tasks: take’ lopger than e:pected. As”
described previously, metrics can be used to improve the estimation process and to lmmnnze
underestimating. However, overruns must be.planned for. - ..
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Both of thesc pitfalls can be avoided lgy schieduling for contingency. Thé amount-of contingeéficy » -~
required can be estimated based on past experience. It is therefore very usemltocollectmcmcson
the frequency and magnitude of unexpected events and schedule overruns. : ) A

Tools fm'automanngthecollecuonofmmcsmdfortablﬂanng andprescntmgmemcdmadnnow- o
under study in ATDC. The most_obvious ‘exafiiples include problem tracking ‘and test plan: . _ -
databases and spreadsheet programs. Thescandothatoolsmllbemtegntedmtothedevdopmmt -
environment to make the pmcessaseﬁmtmduon-mmveaspossxble RN e nE e

PRIVATE 24 of 34
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o 'I'he designated dcveloper will seek out pfehmmary sérvice requ:rements documentauon

awend related meetings, provide” written and verbal feedback to the authors, and begm
evaluating the required capab:lmes of ‘the platforms.

¢ As soon as the service is well cnough defined to begin system level design the appropriate RM
will form a service development team
Preliminary comments to authors.
Rough estimate of required number of service developers.

Metrics:
Time spent in this activity.

Z.2 System Design and Feature Design
o In most cases the service is well enough defined to begin system level design when the first
draft of the Service Mapping document is issued. At this point the service development team
will divide the numbered requirements among themselves. The RM will appoint a team
member to do this,

¢ Each developer will evaluate her/his assigned requirements against three basic criteria. (1)
Does the requirement make sense? (2) Is the requirement testable? (3) Can the specxﬁcd
platform support the requirement. Exceptions will be reported to the requirement authors in
writing. This evaluation is done for each of the three service requirement documents (Service
Concept, Service Mapping, Feature Specification Document).

o Each developer will write a Capabilities Mapping Document desmbmg how the specxﬁed
platform can or cannot support each’ requirement ass:gped. This is initially done using the
Service Mapping Document and updated ‘when the FSD is finalized: If the specified-platform
cannot support a requirement with. its Current capabthnes -and analysis will be .done to
determine how new capabilitis cotld be _pmﬁded. “The tean: should make a recommendation
to the RM on whether the capability should be developed By ATDC, the vendor, or ot at all. In
the latter case associated fequirement must be negonated out of the service specification. The
RM has the vltimate m-ponsxbilnyofmsolvmg such situations, -.._ . . . - sein),

e The RM will assign one service developmemwammmhatoooordmuesystcmwsnng This
individual (test coordinator) will see that a test abstract (a brief description of the required test
strategy) exists for each service requirement. Responsibility for writing test abstracts lies on

PROPRIETARY oo ... s
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each team member accordmg to the partitioning ofreqmremnwhs describod -dbove: ‘A=: -l

preliminary document containing the test abstracts and appropriate additional aplananons will -
be issued when the Service Mapping document has been :ev:ewed by the development teari.
AnothcrversxonwﬂlbexssuedwhentthSDisﬁmhzed. iR VelReRsn,

-ThemcedcvdopmtwammﬂwnngumDesxgndocumtmdtfmmyl
SysmeemgnAddcndumdocument.'IheRMMHaSSIgnon;pmonwbethcednorforthls T
dwnmwnhehmnmymomofmesedocmemmuummdmweduhmm.;:_-.‘—.
mumallyagraeduponbyﬂ!cRMandtheteam. Cendaln ey,

Written comments on requirements documents.

Capability Mapping documents.

Test Abstract documents.

Feature Design documents (and perhaps System Design Addendum).
Metrics:

Time spent in this phase (further broken down as appropriate).
Number of requirements.

Size of Feature Design documcnts at each issue.

Results from design reviews. © | - osioaavizus.,

[

7.3 Subsvstem Desi { Feature Subsvstem Desi
 During System and Feature Design the development team will decide how to break the design
into definable pieces. The team and/or the RM will assign responsibility to each piece. In most
cases the work breakdown will correspond to the architectural subsystems. A Subsystem
design or Feature Subsystem design will be carried out b{ the assigned individuals. The
culmination of this effort is a set of SSD or FSSD documents 110)

o The Capability Mapping documents and the System Test Abstract documents will be
reviewed by each person responsible for these documents as described above.

e A subsystem design review will be held to review each document.

Subsystem Design documents (if new subsystems are added). : o A
Feature Subsystem Design documents. - .‘ S s, :
Updated Capability Mappmgdacumms..... o o, RS o .
Updated System Tcsnng Abstracts. - - - RS RS R '

Time spent in this phase (ﬁu&abrokendownasappropnm T st itmonnTiee)
Size of Feature Subsystem Design docummts ateachnsmc. . T,
Results from designreviews, =~ s.
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¢ All (or at least almost all) of the requxred code 'modules (the definition of code modules in
this context varies from C, C++, SLL, and Decision Graphs) will have been defined prior to
beginning the “Unit” phase. Prior to the coding of each module, the detailed objectives and - -~ - -
implementation plan for the. module should be deﬁned in the module header aeeordmg o the .
Coding Standards and Rewews d':n:umentI 1 T

¢ Before considering a moduie eomplete m the sensé of unit des:gn and oodmg each module
must have passed a nmew iy,

¢ Unit test also requires a review as deﬁned in the Software Testing Procedures document [12]
Deliverables:
Reviewed source code containing oompleted headers.
Reviewed unit test plans.
Metrics:
Time spent in this phase (further broken down as appropriate).
Size of code in lines per language.
Number of C/C++ modules.
Nuimnber of SLL FSM’s.
Number of SLL states.. -
Number of SLL event handlers.

Number of test cases.
Results from design reviews.

1.5 Integration Test
« If more than one RM group is involved in a single integration effort, one RM wﬂl be
designated to plan and manage the phase.

+ An Integration Plan showing the strategy for the integration and testmg of code segments will
be written prior to the beginning of the Integrauon Test phase. This document will be authored
by a member of the team deslgnated by the managmg RM. The plan should be reviewed. -

« Detailed test cases must be. oompleted pnoer to beginning System Test. During Integration Test
these test cases should be developed and refined. The designated coordinator for the service . .
team’s System Test aeuvuylsresponmblefororchesnnng the ﬁeamsprepmuonoftheaverall o L
System Test Plan. This plan qriust be reviewed priorfe the beginning of System Test. e

* Integration Test is complete ‘when all ‘regiired functionality has been added to'a’ cotimon -
software load and successfullytested.Asbbset ofthe System'IeStPlancases ‘will be used as:
the criteria for determining that full functionality & I‘hisk"t:bset’wmmcludemmwh:ch
can be carried out under the hmmuons of the Inte ion Test configuration and which venfy
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functionality as specified in the réquirements. Exaimples of System Tesi cases mot used-during: =725
Integration Test include stress testing and performance testing. The required set of Integmuon Cs
Test cases will be specified and added to the Integration Plan. e

* A final review of the Integration Plan, tthntcgmnonTestcasc&andmercsuksoftesun “will’
be reviewed prior to completing this phase. “Bug curves” will beplonq;!ﬁomtheDDTS '
problem tracking data base. These curves will show the rate of defect detection as a function of -
real time, nmespcntmtesnng.andnumberoftestcas;snm.'rheRMandtheteammustagee
that the criteria for movmg 10 System Testing has beenmet. = - 2

mmmmﬁi - °8g
Reviewed Integration Test Plan at the beginning of the phase.

Reviewed System Test Plan including detailed test cases by the completion of the phase

Reviewed Integratxon Test cases. L
Reviewed final version of the Integration Test Plan and test cases with resuls. '

Metrics:

Time spent in this phase (further broken down as appropriate).
Number of Integration Test cases.

Number of defects discovered. (broken down by cause type).
Updated metrics on software load sxze as specified earlier, -
Bug curves. - <.

15 System Test ‘
* A single RM will be designated to manage the System Test phase.
+ The Systemn Test Plan will be updated as necessary (test cases will probably be added). A final
review of the plan must be held prior to completing the phase. Intermediate reviews of the plan
should be held to insure that it is appropriate in meeting the objectives of the System Test
phase.
 Bug curves started during integration testing will continue.
+ Weekly status meetings will be held to repcm progmss during System Test. The managing RM
- will chair the meeting.
* The Network IntemnonTestgmupmﬂpaformonemmmeqmmy probes during System B
Testing. The NIT group’s manager. wxll.bc respons:ble for coﬂecun;qppropnaw memcs-and
writing & Quality Probe Reporg & © .« 23y Zotn s il
* A Release Package conmmngallreqm.red docmnentguon ang sofiwm will beprcpamd.All s
documents included (design docurnents and results fromi testing) mst-eomplete 1 final review. -
Outlines and descriptions of the requued desxgn documents are provided in the “Software
Design Process” document (1o, -
+ The director of ATDC, the desxgnatedrepmsenmnveﬁ'qmtheNITgroup,andtheA'lDC
System Test manager will determine when the exit criteria for System Test has been met.

“ PROPRIETARY . -
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Updated and reviewed System Test Planand test cases w1th results
Updated and reviewed final documcntanon S ) : R O R AT S
NTI'QualltyProbeRepotL . RS R T .

- o . o o o
L o - ., - .. o -

Time spent in this phase (further broken down as-dppropriate). ~ -~ * - -
Test and defect merrics. ,
Bug curves.

LJ Network Integration Test
* Assistance must given to the NIT group on a connnmng basis to answer questions dunng the
NIT phase. An RM will be designated as the primary contact for ATDC.

o Suspected problems will be reported via E-mail 1o the DDTS database by NIT. ATDC will
adhere to a problem analysis and resolution process to be mutually agreed to. The process will
require that an ATDC RM assign problem reports and track progress toward resoluton.
Verification/Concurrence of problem resolution must be attained by NIT.

List of open problem reports on & weekly basis.

Status update on each open problem when available (automatic via E-mail).
Metrics;

Time spent in this phase (further broken down as appropriate).

Test and defect metrics. )

8.0 Conclusion
~ As a brief summary of the highlights of the project management process dcscnbed in this
document. consider the following:
* A project file will be opened at the beginning of each project and maintained throughout the
product life cycle.
A “Software Developmeént Plan™ will be issued at the beginning of the project and rc1ssued as
needed.

» Development estimates will be prepared and issued at various times and for various pmposcs
The Software Development Plan will include development estimates,
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* Schedules and charts will be prepared and maintiiried, on;the.. Viewpoirt tool 8od will bé used
to plan and trackpro_]ect acuvmes. Thcseschqdumud tharts will be attached to the Software
Development Plan.

¢ An “Integration Plan” will be written prior-'to the: bcgmhmg ofmwgranon testing- and -
Mpefullypnwmthebcgmmngofmbduleduign. ERLN

. A“SystemTesungPlan”mﬂbewnumpnortosystemtcsnngandw:lldescnbetheapproach
to be used in the system testing phase. = ... . .7 7 s

» Periodic group meetings will be held to review project starus, e
* Methods for assessing progress during each project phascwﬂlbewelldeﬁned.

* Analysis of metrics will be used to support the goal of progressive refinement. The collection
of metrics will be made as efficient as possible. _
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e e - Southern Bell Tel. & Tel. Co.
R FPSC Docket No. 920260

Audit

Date: 05-11-93

Amended Response to

Item No. 1-031.3

Page 1 of 1

Request: Provide the work programs/packages, as discussed try John
Mast in our April 26, 1993 interview, for each p:ojact
performed in the S&T organization for 1992, :

o

s

Response: The Company stated on HSy 19, 1993 that the requested
information would be majiled in overnight mail on M~y 20,
1993. The Company amends the response as follcus:

The requested information is proprietary and :g being
sent in overnight mail on May 20, 1993.

This material constitutes confidential proprietary
business information and is the subject of a "Nouiice of
Intent to Request Specified Confidential Claggification.”

Pate Provided: May 20, 1993
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. PROJECT NAME:  ADVANCED INTELLIGENT NETWORK ARCHITECTURE RELEASES 1&2 o

'RESPONSIBLE RM:

. Bellcore, _Various Network Element Vendors such as A'r&'r, N'.EI, Siemens; i

~ Advanced Technology Development _Center, trategic nerket Planning,

L _A_,A__‘:__Reguletory Planning

17
19

0 ¥ PROJEGT OVERVIEW:

- _for optimum network architectural

This project provid'es an analysis of the i'uture

' gervice and revenue enhancement opportunities favo 3 South .. :

Marketing personnel. - It formulates and analyzes nefwork architectural
alternatives for providing those services. The r L
formulations are requirements and specificationgefor twork elements '
and operations systems that insure support teckbital for BellSouth's |

business plans. _ 7
ormulate various sc or new services in the

rketing organizations in an
B¥sed on the priorities
pportunities will be analyzed’
entations. Requirements for ,
and operations systems will be

DBBCRIP‘I‘ION or

established by the marketing grou
network nodes (SSP, SCP, SN, 8

- published and consultations ba¥onducted with vendor systems :
engineering organizations that appropriate features supporting o
BellSouth's priorities ar ed in vendor development plans. R

" DELIVERABLES: . . :

1. Bequirements for A@ SCP releases in the lateg early -

- W time fr g ’

2. Requirements IN releases in the late ‘early -
time frame

"AIN 0.3" switch features to be implemented in

: time frame. _
‘4. Detailed analysis of "Equal Access AIN" features for d

implementation.

- "5, AIN 0.2 Architectural overview Document to support training of staff '_

o and line personnel who have to work with AIN elements and services.

RS m/mon DEPENDENCIES: - = =

" This package is not dependent on others. : However, this package supporl:s o

development of market plans for new features on AIN and supports future

" strategic planning activities in a number of tdownstream" organizations,
including strategic market planning, nd regulatory planning. ;




e -2 = _
| | | " 1993 WORK PACKAGE = = - ‘ _
__ PROJECT NAME:  ADVANCED INTELLIGENT NETWORK ARCHITECTURE RELEASES 153

e

_ RESPONBIBLE RM:

BUSINESS IMPACT: . -

mid-to-late 1990's from services supported by the arghitecture., The . .-
- cost of this package is included in that business case. This package . .

- supports one of the Corporate strategic thrusts, :I..e__. + AIN Deployment. - .
v e qy

. PROPOSED BUDGET:
8

RELATED BELLCORE PROJECTS: '
_ 7 1R4111 AIN Planning andx ents

PR”‘*‘“@?“ L

AR L ST e T e T e e e :

" The Business Case for AINindicatessubstantial pro:itsduring t.he G

FOIXOIY 007924
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_ INDIVIDUALS WORKING ON THIS PROJBCT = % OF TIME

100
100
. 100
100
© 100 -
100
100
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PROJECT NAME:  AIN RLS 0.1 and 0.2 IMPLEMENTATION SUPPORT

~meseonsTere R: SN . -G T e e

'Planning & Engineering, Operations Planning, INSAC 0perations, SWitohing:,
J;Qperations, Advanoed_meohnology Development Center and others. : ‘

' rao:rscr OVERVIEIS 2 ;
 This project provides consulting services on AIN teohnical issues and_
- support of Operations Staff, Engineering staff, and development ‘- :
*'personnel for the implenentation ot AIN Releese 0. 1 end o 2. e

DBBCRIPI‘ION OF RR: Ll

This project will conduct performanoe analyses 7 network and
various network nodes (SSPs, STPs, and SCPs) in vironment. It
will measure actual performance of the nodes aboratory .
environment under AIN services loads. F formation,
engineering algorithms and design recp datignis will be formulated
for use by line traffic engineering fi in deploying the AIN
network. This project will also.iq)} -p ans for new operations

distributed control paradigm of AIN
] an Operations Technical Plan,
yotdp requirements for Network Nodes

funotionality needed to suppod

oA

ons systems development.

(SSP, SCP, SN, etc.,
for SMS and other o

e
DELIVERABLES: Kﬁ
1. An Ope chnical Plan for AIN 0.2 outlining new operations--

functi i at must be implemented to support a distributed -

.service\fcontrol paradigm.

2. Specif tions of features for vendor development of the SCP and
Service Nodes, specifically those supporting engineering :
measurements, repair and operations, and surveillance.

3. Technical Memorandum outlining engineering rules for scp deployment
and Service Node Deployment for AIN sexvices.

g.4._ Iong term analysis of the operations needs to be supported by the

Service Management System, with the goal of recommending an
architecture for the hardware and software of that system.

5. Consulting and training to various staffs on the dete:lls in the zmt o

o - Operations Teohnioel Plan.

34

.:A:‘ﬁ::pﬁﬁ: - .Qizj ;;({;5;

., Fogotv ooTeas



‘f RESPONSIBLE RM$

wnonr PACKAGE

: :ino.'rror NAME: . AIN RLS 0.1 and 0.2 IMPLEMENTATION SUPPORT

ro[raox” DEPENDENCIES:

/6

- BUSINESS IMPACT:.

PROPOSED BUDGET!

_"downstream" organizations.=ﬁg;_ Lt &

- This package is not dependent on others However, thie packege supports !.QT;
. development of methods and procedures tor AIN deployment in a number of.:* :

The Business Case for AIN indicates subetantial prorite during the _
mid-to-late 1990's from services supported by the architecture. The
cost of this package is included in that business case. This packege
supports one of the Corporete strategic thrusts, i.e., deployment of

AIN.
-

HEADCOUNT:

s

RSLATED BELLCORE PROJECTB:
1R4111 = AIN Planning and Requirements

]

: 35 cT
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B 25
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j'mcr'm: SERVICE CONCEPTS DEVELOPMENT . =

. RESPONSIBLE RM/DIR:

7fauarket 2esearch, narketing, AIN Architeoture, Requirements & 'f*;?'r L
Development: AGvanced Technology Development Center, Network Planning~‘

4 .
8 5«.\ o

TR fmoascr ovrnvrsm

. & Thig project supports simulation and prototyping ot potential service T
7 for analysis and market research.  As such, it provides tools to be 'v.~ =
" used. by Marketing personnel for establishing the BellSouth's mid~term  -: -

- and long-term business strategies. It also supports participation in .
the CASP group at Bellcore and concept development at BellSouth, =~
efforts which lend to discovery of nev services opportunities.

/Y vescererioN or P

'15—'.Dnring this project will support development of detailed service -
concep 'display services, personal services, multimedia services,

- mobile services and various applications that might utilize the AIN
‘platforms. A number of these service concepts will be refined through-

' market research that is supported by simulations and prototypes that .

- are developed as part of this effort._

'DELIVERABLES:

1. Service concept document for Phases II & III Customer
Programmability. :

2. Service concept description of Display based Voice Messaging

Services.

Quality Function Deployment (QFD} analysis of Personal Number

.27
- FO101W 007929 "fi;
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" PROJECT MAME: SERVICE CONCEPTS DEVELOPMENT . . '

" RESPONSIBLE RM/DIR: -

' This package
.supports developm

48 ot @

epend iant on others. However, this package . . -
ent of market plans for new features on AIN, ISDN, . . -

887 and other network capabilities and supports future strategic

& -~ planning activities
'BUSINESS IMPACT:

This work is not ai
Therefore, the specific bus
the work is directed toward finding new
BellSouth Telecommunications to support
second half of the decade and focuses at
stages of formulation and screening.

INDIVIDUALS WORKING ON THIS PROJECT

e

e

100%
100%
100%
100%
100%
100%

 RELATED BELLCORE PROJECTS:

_ 3Y6511 Product cOncepté and Opportunity Analysis
oz

38

Advanced Screen-Based Telephony Services & Requ

in a number of "downstrean® orgenizations. '

ected toward any specific business case. o
iness impact is not quantifiable. Rather,
business opportunities for
growth in the business in the
the conceptual OP and OA

% OF TIME
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LAB SERVICE CONCEPT DEVELOPMENT -

' , Marketing, AIN Architecture, Reguirements & . = .
..Development; Advanced Technology Development Center . . ;. .. .. o0 o7 o

 PROJECT OVERVIEWS . . . . %

This project supports simulation and prototyping of potential services - _
for analysis and market research in a real customer environment. aAs - .-
such, it provides tools to be used by Marketing personnel for testing -
new service concepts in live marketing trials. Market research

developed in such an environment should provide much more accurate

data on which to base BellSouth's business cases, advertising plans,

etc. ' S 1 T ] o '

"] S DESCRIPTION OF -?wonxs
This project will develop service concepts and requirements documents
for services to be tested in the Community Lab environment. Results
‘of market research coming from the Community Lab will be documented
and analyzed to ensure appropriate utilization in the development of
final service concepts that will be a part of the formal service

development and delivery process. :

. DELIVERABLES:

: 1. Conti ion of testing for PNC Services
oy = =% -
g-_s‘- - 5 . .
2. Voice Recognition Interface testing

3. ADSI Service testing o0 s 0 .
4. Integrated Service Test - PNC, ESSX, MemoryCall

' TO/FROM DEPENDENCIES: ' S . : RS
This package is not dependent on others. However, this package =~
.. supports development of market plans for new features on AIN, ISDN, .
887 and other network capabilities and supports future strategic. =
- planning activities in a number of "downstream"™ organizations.

 PROPRIBTARY
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 PROJECT NAME:

b 'RESPONSIBLE RM/DIRt
e o p T T IR e St
_This work is not directed toward any specific business case. - =
.~ Therefore, the specific business impact is not quantifiable. Rather,
‘the work is directed toward £inding new business opportunities for -
' BellSouth Telecommunications to support growth in the business in the
- gecond half of the decade and focus at the conceptual opportunity .. -
~ proposal (OP) and opportunity Analysis (CA). " . . .. . T

INDIVIDUALS WORKING OX THIS PROJECT . . % OF TIME -

100%
100%

s

]S R Headcount

T

RELATED BELLCORE PROJECTS: = -~ - 5 {
e {4 o P
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., ~=-voRK PACKAGE

¢ r
PROJECT NAME?: : FIBER DISTRIBUTION NETWORKS

RESBPONSIBLE ONM/RM/DIR:

CUSTOMERB:
Marketing - Business Services -

PROJIECT OVERYTEN %
_ itechnologies develop to the po.
will continue to run into POCENCIAL DOCCICHGURE CHAC Nave .
satisfactorily.resolved... .These include: 3

Using

theoretical techni.cal models, laboratory prototype dev ces and

gystems,
systems, ¥

.o 2 4

PROPRIETARY -
. _FOTKO1Y 007933 -
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'WORK PACKAGE

? 'RESPONSIBLE OM/RM/DIR:

- 'BUSINESS IMPAGTZ .

HEADCOUNT: _mmiii' iged

INDIVIDUALS WORKING ON THISB PROJECTV
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 'PROJECT NAMB: | . mmczo INTELLIGENT NETWORK RELEASE 0

B cusmounns:i3.-”3 o RSl s 2 :
- Network Operations . Network Planning, uarketing, Science & Technology,
fomtion 8ystems i o8 T N Sl

DESCRIPTION OF §
AIN Services .S

.—’

(not yet defined by Markatinis R P '
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mcrm: G T mvmcz_n INTELLIGENT NETWORK RELEASE 0

'{ RESPONSIBLE owwnnu -

rofrnou DBPHHDBRGIBB: R TR g e

.. T0t -~ See Customer list . -

o FROM: ' Market Research, Karketing Product uanagenent, Advanced
‘Services concept Group, Advanced uet.work Architecture Group

Authoriged
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'_7.‘_ct!sronns: R A v T
_xsrketing - Business servioes, Data Servioes Organization

. PROJECT MAME: . ADVANCED DATA SERVICES . . - .
llr================§;===================================================

.__\_'l..:_s . : B’

. advanced data comrunioations technologies suoh as: 8witched
... Multi-megabit Data Services (SMDS), Frame Relay- (FR), Fiber - - :‘-_
"pistributed Data Interface (FDDI), In etworking and the Network ..

Management of these technologies have begn .jdentified as important to

. existing and prospective users of the BellSouth networks.- ngelopment

- and demonstration work in prior vears has let to the planned”
- deployment of new advansed dsta services based on these technologies o

in 1993.

DESCRIPTION OF 1992 WORK: ' ' '
Laboratory systems and field trials will be cooperatively developed ad

tested with network equipment and customer premise equipment (CPE) _
vendors to effectively support the initial roll out of three new data

services, SMDS, FR ‘and Native Mode LAN.

' DELIVERABLES:

1. Support to be provided to Marketing for the 1993 roll out of three

' new+data services; SMDS, Frame Relay, and Native Mode LAN (FDDI).

2. Support to be provided to Marketing for the roll out of special
assembly SMDS services in conjunction with the proposed NC
broadband network.

3. A specific exploratory development program to be carried out on a

broadband network "RNET" jointly being developed with IBM and to
- be deployed in Tennessee (ORNL/UT).

4. Continuing support of an experimental SMDS network between BST

Science and Technology locations in Atlanta and Birmingham. Other
users will be placed on the prototype SMDS network. -

5. Overview and management of ongoing Bellcore projects: AD/NMS,

. SMDS Phase 2, Frame Relay PVCs, High Speed Networking,
- Internetworking, Network Operating Systems, cgmputer Systems and
- Networks, Information Systems.

5. Development of network nenagement cepability for Native &dp'm

... service.
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 PROJECT MAME: . .. . . _WIRELESS ACCESS pcs smv;:cgs |
2 REBPONSIBLE ownn/orn: rome-

!ROJEG@ OVERVIEI Sl

our work in the wireless PCS services area encpompasses a wide range of

. activities related to the implementation of low-power radio - ..

" technologies and AIN access services in the public switched network.

our work explores the application of AIN based access services and .-

~ low-power radio technology in the local loop. A key component of our -7 -

" work is to evaluate the use of low-power radio technology in_ - _ .
BellsSouth's ESSX product line. In-building wireless acce ervices
for voice and data are expected to make up a signifi ion of
the future PCS market since business customers are e ly
adapters.

DBBCRIPTION OF 1992 WORK: :
We will work to identify and resolve rk face issues jointly
with Bellcore and other Regions the integration af
wireless and wireline servic=: associated with various
P! g ces such as channel rates,
security and complexity will be
Rco ributing to current industry efforts
¥ will also.work closely with marketing to -
mer trials to evaluate the efficiency of
ces in the workplace.

multiplexing/access me
analyzed with the jpt
to develop PCS

wireless acc

DBLIVERABLEB :

1. Conduct an internal trial of wireless Essx at the BellSouth
Colonnade facility. i

2. Provide trial radio systems and technical support for customer
wireless access trials as requested by Marketing.

3. Contribute to current industry effort to define early PCS services

: wvia a multi-regional trial of a Personal Number Service. - . .

{f__ 4} Provide technical consulting to others in BellSouth (e.g.,

Network Planning, Standards, Corporate, and Regulatory) as needed
on radio topics (e.g., satellites, PCS, Microwave radio, etc.) =

'ef-;S. Provide reports to the FPCC on the use of experimental licenses.i;_,‘

| 6. Jointly with Bellcore and the other Regions define network

" 'services which could be offered to PCS providers, and issue . . .
... documents describing specifications and requirements for proposed .
-'ﬁyg Pcs systems. S . - . g '

wolronn nsrsnosncrsszr:gu*-- ' A
Availability of trial radio system technology is essumed. Also, .
strong push from BellSouth Telecommunications Marketing is needed to
set up and evaluate customer trial situations. COntinued RBOC support
for Bellcore's PCS work plan is assumed;-.. e

' -:i-:';'.... S8 san FOIKOIY mme
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!o/raou oxrmxuc:zs: CE e L U S
-Many of our activities depend ori.tioauy on the tinely execution and

deliveries by our vendors, and joint partners. MNetwork interface

o T disclosures, tariff ;pp:l.icat:lons and epprovals ney also eftect our

o _ clell.\rembles * I L

. RELATED BELLCORE reo:rscw's; , | @

- BUBINESS TMPAGTS ' R R -
" The first corporate revenues from the :I.ntroduotion ot Mvanoed Date _

: Serv:lces should he seen in 1993. e

HEADCOUNT:  Authorized

e

S

1"} s
raveony 00m38__
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¢ - . 1993 WORK PACKAGE -

 PROJECT MAME: © . . . WIRELESS ACCESS PCS SERVICES
 RESPONSIBLE ox/an'/n:ns

" pustaEss misacTs
. "Bmerging PCS sarvices have the
?, j telecomunications i.ndustry .

studies agree that tre.nendoua amand "exists

services and have projected ﬁ,, e _number of potent-.ialr ser:
mature radio PCS gyg ' - B0

RELATED BELLCORE PROJECTS:

321302 Wireless Access ' <
321408 Personal Communications Applications '

roua y BC??vO

'PROPRTETARY *




3 BESPONSIBLE OM/EM/DIR: - |

cnsmass Set o SR a B R e P e e TR
- Network Planning, Marketing, Bellcore, Venders .. - .. -«

R L

""New technologies, including Broadband ISDN (BISDN), Advanced =~ = . i
" Intelligent Network (AIN), and Personal Communisvations Services (PCS), -~

-~ will be deployed in BellSouth's network over the next decade. These .
" technologies are synergistic with each other and overlap in a number - =
" of areas. The relationship between these new technologies must be - .- .

clearly understood, a target architecture must be developed which

' weaves these technologies together in a cost-effective way to maximize

the benefits to BellSouth, and a realistic plan must be developed

to""

introduce these technologies economically and to maximize the benefits

to BellSouth. If these technologies are developed independently,

opportunities to reduce cost by taking advantage of the synetgies will
be missed, resources will be wasted in reinventing similay concepts

for different technologies, and the cost to operate netork will
. be higher than if a proactive approach is taken to ne phe best
aspects of these technologies in a unified evolutjon This

‘project addresses the relationship of new te
network architecture and the evolution iss
introduction of new technologies in Bell

ed with th
5 ork. .

DESCRIPTION OF 1993 WORK:

1. Address technical issues ass t
technologies in BellSouth! 0
overlap between differ
technologies work we

2. Work closely with e
evolving their w4

- feedback to a3ty

3. Support ;\ :

' studies. :

ies to ensure that the
(e.g., BISDN, AIN, and PCS).

4. Work proactifely with Bellcore and the equipment vendors in -~ -« -
L rget network and evolution plan that meet:s= the needs

- defining a t®
©of BellSouth customers.

" pELTVERADLES: .. - - _ .. - e
. 1. Write technical Memoranda documenting the vendor's product

olPNeM in the target

the introduction of new
particularly in the areas of

vendors to understand their plans for
. d transmission products and give then

' products with the needs of BellSouth.
xning and Marketing in their network evelution

. evolution plans and the role that these products would play :ln,'

' BellSoutht‘s network. - .

" '2. Update BellSouth's Network ,Evo'lﬁt.io_n Plan based on gn anélysié of

. the impact of new technologies.

49 _ R
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 PROJECT NAME: ' FIBER DISTRIBUTION NETWORKS
/ RESPONSIBLE OM/RM/DIR: * SO

T S S0 D - D S

BUBSINESB IMPACTS . ¢ i n.cd fodiog il i

- As new technology becomes available, BellSouth’s network must be - .

. evolved wisely to ensure that BellSouth is best positioned to generate :

. revenue from hew services and to benefit from more cost-effective vays

- of providing existing services. Bffective network evolution is = - T
~ dependent on having a realistic target network architecture and a plan - :
-for -evolving the network toward that target. This supports the o

Corporate strategic thrust for switch replacement. )

| 50% | F@'y - -

R SR




7'.;:.‘txarkating l Bus'iness Services y

+. . Video communications services are already a rap!
- . The advent of Broadband ATM transmission and sw?

| PROJECT MAME: -~ . VIDEO SERVICES TRANSPORT

%' 1993 WORK PACKAGE .. .

REBPONSIBLE OM/RM/DIR:

'tching technologies -
and products have begun to accelerate the development of video - - -

- communications technologies in view of the increased flexibility ot'

21

ATM transport. The recent interest of the FCC in promoting Video-

Dial Tone services has also begun to accelerate the development of
video communjications. Important video communications applications
such as Distance Learning and government telecommunications are
currently being developed to meet the requirements of several large
BellSouth customers. To perform research in support of meeting these
customer needs, we need to utilize image coding theory, computer _
simulation, high-speed digital processing, and prototyping of various
critical systems required for video telecommunications. Early lab and
field prototype fiber systems require analysis and testing, to
determine their usefulness and applicability in the BellSouth network.

Transfer of video research concepts to potential user environments in
" local applications will be emphasized, such as video~conferencing,

gtxlitipoint video conferencing, and video on fiber distribution.
avioral science aspects, i.e., subjective testing will be assessed

to the extent practicable.

DESCRIPTION OF momt:

Exploratory de ment will be performed using prototype video
network service capabilities to evaluate and demonstrate user
scenarios for possible applications, especially those already
requested by certain BellSouth customers. These include: o
experimental avaluation of switched video and multipoint video :
conference bridging technologies in support of Distant Learning and -
government telecommunications applications, demonstration of video
transmission using various video codin g and compression technologies, :
demonstration of technologies for multimedia teleconferencing and - E

", Distant Learning applications, and other similar work. Qualitative
evaluation and advice will continue to be given on proposals being °

" made for advanced Television (ATV), video coding standards Ylopment
deo .-

R comunications technologies.

" in CCITT And ISO/MPEG, and EIA eubcommittee work on dAR

51 SR pnornignm
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SRR ey VT ‘ : "’1;95'&5:;:* PACKAGE . .
PROJECT NAME:. . VIDEO SERVICES TRANSPORT
_ RESPONSIBLE OM/RM/DIRS b

. Prototype broadband switched video and nultipoint video eystems
. applicable to Distant Learning and business video comunications
' 'will be set up and demonstrated.
. Both large-screen and desktop multinedia telecouterencin
.. prototypes will be denonstrated using the research platform
. :.. established in 1992. .
3. Systems proposals will be developed for video delivery & St
"~ - capabilities, as appropriate.: v
4. Continued assistance will be given to the A'.'l'v Advisory Comittee '
- - on-Advanced Television Service.:
5. Periodic reports will be made on the status of ATV in the United
States and its strategic significance to BellSouth. _

, m/mn DEPENDENCIES:
The expetrimental video facility will use corporate communications
network facilities between Atlanta and Bimingham.

. BIJBINEBB IHPAOT: ‘
Successful video services win be key elements in corporate revenue
growth. The total available opportunity is expected to expand
significantly as more competitors enter the market:.

— w5
cam gt
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‘? RESPONSIBLE Ou/nu/nra, "%

!wonx 'pacnss

“"BISDN, ‘based on Synchronous Optical Nm‘worl: (som) transmission and -
- asynchronous transfer Mode (ATM) multiplexing and switching, is the
... switching ana transport infrastructure for BellSouth's target network
. architecture. BISDN will support many services with widely differing

f! bit rates over a common platform to minimize the capital and - S _

operations costs and to maximize the flexibility of the network.

- SONET transmission equipment currently being installed for narrowband

)

services will form the transmission infrastructure for BISDN. SMDS,
Frame Relay, and switched DS~) are three early availability broadband

- services being planned for BISDN. BellSouth's BISDN technology trial -
(VISTAnet) began in 1991. It is expected that commercial deployment
of. a broadband multiservices platform to support SMDS, Frame Relay .
and A’I‘M services will begin in 1993. P

nsscnw:on or!wonx' | | ‘ B
-1. Address te al issues associated with BISDN and BISDN services.

2. Take a proactive role in standards bodies to ensure that CCITT
- recommendations (SONET, ATM, adaptation layer, and signaling) for
initial commercial deployment of BISDN are consistent with
BellSouth's business interests.

‘3. Take a proactive role with Bellcore to ensure that Bel:l.core

R

 oattvemasuas:

technical advisories on BISDN and BISDN services are consistent

with BellSouth's business interests. ,
4. Work closely with equipment vendors to understand their plans for
.- broadband products and give them feedhack to align their products

' with the needs of BellSouth.
5. Support Network Planning and Marketing in their studies of BISDN. N
6. Develop proatotypioal hardware and software for BellSouth BISDN

trials. SN )

Lo o

C‘submit technical contributions to T:I.S:L and CCITT as roquired to
resolve critical standards issues that could obstruct the - . -
@F"completion of signaling standards required tor the comercial
. seployment of BISDN. '

Support the deployment of hroadband switches for SHDS, Frame Re:l.ay

gé;nd ATM s rvices for the North carolina state network.

22 '+ . " PROPRIETARY e
- ags BF Sumit | 00R Tl ew e eaneawr O
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_RESPONSIBLE OM/RM/DIR: -

"BROADBAND ISDN . . .o & .. i - -
" Ensure that CCTTT recommendations on BISDN signaling are

;. completed for 1993 approval. . . oo 2 e _
re that Bellcore Technical Advisories on BISDN are completed.

',,‘:(.q‘ Sl e

-
C e
..

- TO/FROM DEPENDENCIES! . .

SedRt A

~ BUSINESS IMPACT: - B LMD R L Seo :

" Broadband ISDN is recognized throughout BellSouth as being an
essential element of BellSouth's target network architecture.
Specifications for BISDN are now being developed nationally and
internationally, and both network and CPE vendors are nhow developing
BISDN products. It is essential that the decisions now being made on -
BISDN are in BellSouth's business interests and that standards and '
requirements are completed in a timely manner. This can only be .
"accomplished by having direct involvement in these decisions and

~taking a proactive role to ensure that critical issues are resolved . :

- hefoie they become obstructions and delay the introduction of BISDN .
services. : o - S ce n

<«

rdd

- 100%
100% .
100%<. ﬂ-?sf-'f‘. L

. . 50% S

c 508 - oo
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o , 1993 WORK BACKAGE . :
 PROJECT MAME: -~ . AIN RELEASE 0 BOFTWARE DEVELOPMENT °

-

2 RESPONSIBLE RM/DIR:

- Advanced Serv:loes Concepts, Transmission/switching Product Evaluation,
8w:ltching"1'eohnioe1 Hethods, Intomt:lon s_vstems

“"This work will provide the s
testin N

: continued through jo.{nt ef.forts ‘w:lth '

testing will Jed to ‘e : Pof These pIetro
for the development of new services. In addition, work will begin on.

_.-?- , some_technologies required for future services, an example might be
: ﬁ?. _ _ : L

nBBCRIPTION oF 1993 WORK: L
- 1. Enhance the software. development environment nd lab faoilities as,

o '2'1

) -+ regquired for the
%‘; S 2. Resolve problems.associated ) with the installatio

"Enhanced software development environment, __
_computing facilities.:’ 2 —
. Boftware & design

“Evaluat on reports of theli
' Software to support a

55
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1993 IORK PlanB

AIN RELEASE 0 SOFTWARE DEVELOPMENT . .

1 i dn S T

'fi. Software design documentation to SWitching'Teehnical Methods
2, Sottware & design documentation to Network Igtegration and Test

BUSINESS IMPACT: = = | T LR
Themf,_ Business case_ _ ment n_ma rms. This supports

INDIVIDUALS WORKING ON THIS PROJECT % OF TIME

SME Headcount

RELATED BELLCORE PROJECTS: none

PROPRIETARY:
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Southern Bell Tel. & Tel. Co.
FPSC Docket No. 920260 - TL

Audit
Date: 10-26-92

Item No. 1-004
Page 1 of 1

Reguest: Provide all planning documents relating to PCN and
wireless developed or obtained in 1991 and 1992.

Response: Attached is the March 30, 1992 BellSouth Standards

Strategic Plans.

PROPRIETARY
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Southern Bell Tel. & Tel. Co.
FPSC Docket No. 920260 - TL

Audit

Date: 10-26-92
Item No. 1-004
Page 1 of 1

Request: Provide all planning documents relating to PCN and
wireless developed or obtained in 1991 and 1992.

Response: Attached is the March 30, 1992 BellSouth sStandards
Strategic Plans.
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( (‘ ITEM ND. 1-004
) ATYACHMENT

POGE

Science and Technology

Subject: Standards Strategy to Support Date: March 30, 1992
Personal Communications Services

EXECUTIVE SUMMARY

This document is intended to provide an overview of the BellSouth standards strategy to
support the present vision for BellSouth network deployment of Personal Communications
Services (PCS). To facilitate the convergence of understanding within BellSouth of PCS
concepts, included herein is a fundamental description of PCS from an industry standards
perspective. The section describes PCS principles, required capabilities, and high-level

service descriptions. Included for clarification of many terms used is a glossary of industry _

standards accepted terms. The BellSouth Corporate Strategy regarding PCS is outlined and
gives current direction to BST and BSE subsidiaries in pursuing the development of
BellSouth’s PCS business. Consistent with other BellSouth strategies, the development of
PCS architectures is discussed herein, and suggests that a near-term architecture employing
AIN elements be employed which would later be evolved to the strategic BST target
network architecture, also discussed. These architectures will support project deployment
scenarios for wired and wireless end-user PCS as well as access services, all based on BST
network evolution plans. A standards strategy section discusses unresolved PCS issues which
will impact the network and how these issues should be developed within industry standards
fora. The extent to which BellSouth can influence the outcome of these standards issues
is dependent on BellSouth resources applied to standardization efforts. The current level
of BellSouth representation within national and international standards fora is furnished and
further resource requirements are discussed. '

PROPRIETARY
Not for usc or disclosure outside BellSouth or
any of its subsidiaries except under written agreement
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9.

10.

ITEM MO, 1-934

APPENDIX 1 - Personal Communications Standards, Requirements, and Deployment

Timeline

APPENDIX 2 - Dissimilar Characteristics Between Architectures Employing CDMA and

TDMA

PROPRIETARY
Not for mse or disclosure ouatside BcliSouth or
any of its subsidiaries except under writtes agreement
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1. INTRODUCTION
1.1 Purpose

It has been determined that Personal Communications Services (PCS) are of strategxc
importance to BellSouth.: The purpose of this document is to develop a plan for managing
BellSouth’spamapauonmnauonal and international telecommnmcanonsmdumysnndards

NI

- fora to support BellSoutly's goals afid objectives. Facilitating thé devéldpinent of ntiotial .

and mtemauonal mdustry standards concerning Personal Communications will permit;

" BellSouth to most effectively execute its corporate strategy.

12 Document OvErview

‘The following information is contained within this document.

. PCS fundamentals are described, including the goal of Personal Communications, the
capabilities required to provide PCS, high-level end-user and access service
descriptions of PCS, and a set of service objectives as envisioned by national industry
standards bodies.

- "The BeHSotia”Corpomte strategy regarding PCS and wireless services is briefly

discussed to provide a perspective on how Personal Communications may fit into the
evolving telecommunications and information industry. _

« . Potential architectures and deployment schedules are presented to indicate how
BellSouth may participate in providing PCS.

. Broad technical issues surrounding the implementation of PCS are discussed, as weil
as some standards management strategies for these issues.

. Resource requirements which will permit the realization of this standards strategy are
discussed.

. A glossary of PCS terminology accepted by national industry standards bodies is
included for clarity.

Because PCSisata very early stage of development, it is envisioned that this document will
require periodic revisions as PCS development matures.

PROPRIETARY
Not for wse or disclosure outside BellSoath or .
any of its subsidiaries cxocpt mader writtem agreessent : 1

62

4 [F 41

PROPRIETARY. o, o




iTEM NO. 1-234
ATTRCHMERT

BIGE
2. PCS FUNDAMENTALS

2.1  PCS Principles

It is generally understood that the goal of Personal Communications is to provide end-users
with greater flexibility in their use of telecommunications services in terms of mobility and
control®l. Mobility addresses the ability of users to use any available terminal for network
access. It also allows the use of a portable terminal which provides network access at
different locations and while in motion. Control addresses the ability of the user to control
access to services and associated service parameters and to have control over the completion
of calls to the user.

22  Capabilities Required to Support PCS Principles

The mobility and control aspects of PCS can be defined in terms of personal mobility,
terminal mobility, and service profile management capabilities. ANSI Technical
Subcommittee T1P1 has defined a Personal Communications Service as a set of capabilities
that allows some combination of terminal mobility, personal mobility, and service profile
management. e : -~ - - -

Personal mobility allows a user to access services (e.g. make and receive calls) at any
terminal in accordance with the user’s service profile and to accept incoming calls at the
user’s current terminal or direct the calls to some other destination. This requires a unique
user identifier which the network can use to identify and locate users. In addition, billing
records for services should also be associated with the user.

Terminal mobility allows the user’s terminal to access the network at different locations,
while stationary or in motion. This requires a unique terminal identifier which the network
can use to identify and locate terminals. Note that terminal mobility consists of two distinct
attributes: access at different locations, and access while stationary or in motion. The latter
" is specifically associated with wireless terminals.

“Service profile management allows a user to review and modify the user’s service profile.
Since the service profile controls the services provided to the user, the ability to control this
profile gives the user a customized telecommunications environment not available in today’s
networks. This capability of PCS will offer the user the ability to configure
telecommunications services in 2 manner which best meets the user’s individual needs at any
time or location.

PROPRIETARY
Not for use or disclosure outzide Be}lSonthor
anmy of its subsidiaries except snder writles agroement pA

SF 4

> PROPRIETARY o o




ITEN MO, 1

o 23 End-user Servme Objectim L .
 nennsens :mﬁmasmmm&ﬁmmmm |
i S Semces canbcselected usmga'eefetenaplan“andareumquelyoonﬁgumblebyand
'foreachuser. g > e p B B _ ' _ T

j, _ e Semccs should be fully transparem, regardless of lomnon and tune, across mulnple :
17 ‘metworks, publicand private, wired and wireless. . . :

- : Semeesshmﬂdbeavailabletotheuseratanyampomt,throughwuedormreless R
S access. . oo - : _ . :

. Semees should be prowded vmh nblqmtous ouverage and oonnectmty to the pubhcl -
network, ' § :

. Services should utilize Intelligent Network capabilities.

. Services should have quality comparable to those provided over wireline.!

«  "Services should have low-cost potential. _ i S
«  Services should be provided with sufficient privacy.

e ’ Servicesacoessshquldbesecure.

Personal communications encompasses services and features that offer various degrees of

terminal and pexsonal mobility. These services range from voice access using 2 portable,

pocket-sized communicator (termmal mobility concept) to feature transportability (e.g.

speed-calling list) from the user’s primary network access point (wireline-based or wireless-

based service provider) to an alternate network access point (personal mobility concept)

The services offered will be limited by the eapa.bdmes of the network pmder, service
- provider, and regulatory considerations. :
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2-4 ngh'le“ﬂ PCS End-llsel‘ Service chnptions R N

"l\vo‘broad catcgon&s o‘t‘Personﬂ bommummons Semoesmmsmned forendamers .

within TIP1: Wireless-Access Mobility Services Conferring Terminal Mobility (WAMS) and . -
.~ Universal Personal Telecommunications (UPT) Services. WAMS is based on the -~
. CCITT/CCIR recommendations on Future Public Land Mobile Telecommunications”

. Systems ('FPLMI‘S) UPT services are based within OCITT recommendauons of the same" 3
namc. I o _ _

Rl ‘2.4.1 Wmless-m Mohlluy Servim Conl’erring‘l‘enninal Mobi.llty (WAMS)

_ These services allow users to ongmane and termmate calls from small. hghtwe:ght portable P
devices, regardless of location within a service provider’s coverage area. WAMS, as an end- -
to-end service, uses emerging digital wireless technologies to enable a user to communicate
while in motion. WAMS will allow users to access voice-grade services, be simple and easy
to use (e.g. automatic registration), and utilize wireless access technology to serve small
hghtwexght handsets. WAMS will also offer security and quality comparable to wiraline
services. From an end-user’s perspective the small, lightweight, shirt-pocket-sized terminal
(SPT) will be the focal point of WAMS. By definition, the SPT will have low-power radio -
access to microcellular sites that will have full connectivity with the BSTN and Intelligent -
Netwark capabilities.

W;WS allows 2 user, while within a WAMS service provider‘s ooveraée area, to make and
Teceive calls with a2 SPT. The SPT automatically reg:sters with the network so that a user

is not required to perform anmy manual tasks to register. The user can dlal anywhere that
is currently accessible by wireline networks. '

The user will be able to move at pedestrian speeds while maintaining a conversation. As

the user moves from location to location, alternative WAMS providers may be offering

originating and terminating services. The user should be able to request the identification
- of (and to select) the WAMS servioe provider while at visited locations.

Voice services available via WAMS include exchange and access services and commonly

available capabilities, such as dual-tone mulu-frequenq (DTMF), and Interexchange Carrier
(IC) selection and pre-selection.

. 2.4.2 Universal Personal Teleonmmumcatmns (UPT} Services

Thcse services allow users accesstoa vanety of telcoommumcauons services. UPT cnablés
users to ongmatc and terminate mlls based on a user-dcfined proﬁle and a UPT number.

mormmw ; _
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UPT will allow users to access voice-grade services, enable users to be reached through their
UPT number regardless of location, be simple and easy to use, and be access technology
independent. UPT will also enable portability of vertical services and transparency across
networks. 'UPT security and quality will be comparable to those offered over wireline.

UPT allows the user access to telecommunications services as defined in their user-defined
service profile related to their UPT number. This profile will contain information regarding
the services available to the user and the screening of calls destined to the user.

This service will include portability of some vertical services and features. Regardless of the
location of the user’s subscribed UPT service provider, a user should be able to have access
to some common set of vertical features including portability of billing information and
calling party number information. Calling party number-information is needcd for screemng
(by the user or by the network) of calls.

Users should be able to access their profiles and invoke vertical services in a uniform
manner regardless of location, serving equipment, or UPT service provider.

Voice services available via UPT include exchange and access services and commonly
available capabilities, for example dual-tone multi-frequency (DTMF) and Interexchange

Carmier (IC) selecgon and pre-selecnon. While at visited locauons,mﬂs should be able t0 s - mam
identify the defaul¢ UPT service provider and to select the UPT service provider of their

choice.

2.5 High-level PCS *Wholesale" Access Services Description

Personal Communications access services, or "wholesale” services, are being designed to be
typically offered by the regulated, wireline-based local exchange carriers to PCS service
providers (PSPs)?. These PSPs include PCS Wireless Providers (PWPs) and PCS
Database Providers (PDPs). PSPs, depending upon regulation, may be independent
companiés, or RBOC subsidiaries. In this scenario, the PSP’s are the "customers” for the
access services; the PCS users are the "customers” of the PSP. Five potential access services
will be discussed here. The provision of multiple access services are necessary for a
number of reasons: ;

. Multiple access service configurations allow for a staged cnt.ry into PCS rather than
a "flash cut.”

. Multiple services will accommeodate a variety of network architectures and the
inevitable evolution of those architectures.
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. Multiple access services will provide BST flexibility in establishing -business ;
relanonshxps with PSPs:

A high-level diagram depicting access services and providers in relationship to end-to-end
services in shown in Figure 1. Figure 2 shows the personal communications system physical
architecture from which these access services were developed. Figure -3 shows the
architecture of Flgure 2 implemented using Advanced Intelligent Network (AIN) clcmcnts &
Similar access services are certamly p0551b1c for other architectures as well.

Each access service provides functionalities across a specific interface to support several PCS
end-to-end events, which will further support the end-to-end services such as WAMS. The
parﬂcular events which have been identified as necessary in providing PCS rnd-to-end .
services are -

. Terminal Registration,

. Personal Registration,

. Terminal Authentication and Privacy,

o User Authcr;timtion and Validation, o o
» . Automatic Link Transfer, and

. Alerting and Call Delivery

The five access services which support combinations of the above events are listed below.

2.5.1 PCS Access Service for Networks (PASN)

This is a connection service that provides signalling and transport to a PWP with switching
capabilities. BST provides translation (UPT number-to-TID, TID-to-RN?) and routing
functions, so that calls for UPT subscribers are delivered to the appropriate PWP network
over the PASN interface(s). ' ‘

*TID: Terminal Identifier. RN: Routing Number. See glossary.
PROPRIETARY
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2.5.2 PCS Aecess Semce for Con . llers __(P ASC) .

‘?s % Pswi ‘mﬂmﬂx‘ahh ‘bon'mil ana some‘ievél OF automaiic
’mﬁ-mmw ’lhm"fb‘ﬁ?ﬁﬂiﬁ‘g'ﬁmmn 4iid routing Tuncfions of -
k PASN this service also  provides call dehvery and call oontrol (c.g. "dlal tone") funcnons.

" 253 Pcsmms' Serviee for Ports (msm

h Thls service is mtended for PWPs wnh a mmmum amount of PWP network mncuonahty E
““Such a PWP would own the radio license and radio ports, but most functions would bc
handled by BST mcludlng the funcuons prowdcd by PASN and PASC. .

2.5.4 PCSAmsServiceforDatabases(PASD) [

"l'lns acoess service is acmally a eollecuon of database functions from which the desnrcd. or
necessary functions can be selected. This service will include the exchange of both
“persistent” (subscribed) and “transient” (call-related) data. Every PCS provider who will

~ support the end-to-end services such as WAMS will require some of the functions in this
access service, Th0§e which serve as PCS hosts (providers whose databases store persistent .. -
data) will require most or all of these functions. 0

255 PCS Access Service for Enhaneed Service Ptovnders (PASE) g

Thxs access service prowdcs funcnonahnes to aocommodate PCS provndcrs wishing to supply

PCS support services (e.g. high-speed paging for alerting, specialized voice mail) for other
service providers.

"

- o4
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into the stratey for PCS and wucless semcw. At this pomt m tunc, BellSou
prowed with the strategy for PCS as set forth for 1991£3 e

BELLSOUTH CORPORATE STRATEGY REGARDING PCS AND WIRELESS

.._'

. NOTE: Limited mobilityis characterized by a degree of freedom cxpericnced by podestrians, and for .

the duration of a call, may possibly include further limitation to the secvice arcaof ous base ™~ -
station. Fuﬂmobﬂityischamdetiud’byadegecof&udomaﬁadedtoawhiaﬂum.:

BellSouth should immediately estabhsh experiments and trials to enhance its
leadership position in PCS. .

rises (BSE) should pufsue the development 3
s, (End-user semces)

[ (End-user services)

BellSouth should closely coordmate its mtemal business activities assoc:ated with
PCS.

BellSouth should develop largc-seale mxel.hgent network plans to support other
providers of limited and full mobility services. (Access services)

BeliSouth should aim for some degree of operational oompatibility in the future for -
terminal devices used in all the markets it will pursue.

2 Itisuncertain whether the FOC will allow BellSouth to offer wireless PCS, and if BellSouth
277 - is permitted to offer wireless PCS, the question arises as to whether wireless PCS business -

- would be ruled as regulated or unregulated. Further more, uncertainty as to which aspects
ofPCSwouldbcbstservedbyBSTandwhxchwouldbestbeservedbyBSExsan:ssue |

3;) ‘which requires further attention.
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40 .. developmient plans. -

th , network £oundauon. mtegraung ‘into. that: fou:gfuo flexble
‘which ‘support ‘information network services, thereby utilizing the embedded -
 infrastructure as much as is practical * B-INA"is also ‘fotinided "upon” compreheme
Jo dnscussxonsmthvendorstoensurethatourevolunonplansareahgnedwuhvendor’s :

RTIRCHAENT
PRGE 12 0F &1

/2, . Four platforms and their Operauons Systems form the foundation for this B-INA target

/3 .ai-éimecmre“'

h" I Key attn’butes of this target archnccmrc which relate dxrectly to PCS are as follows:

3 '-?-— 4.11 Suppons muluple services on a common platform.
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These atm‘butes are all aimed at the objecnve of prcmdmg services that customers need at B
affordable prices. * The cost effectiveness or providing these services is maximized by
supporting multiple services on a common platform. ma]nng use of appropriate standard
interfaces to benefit from volume deploymem, integrating operations systems with network
elements, and reducmg rcdundancy in corporate databases,

Joint efforts have been underway within the standards fora TIP1 and TIA TR4S to identify

reference models for PCS. TR45 has already developed a reference model for cellular
systems, and T1P1 should complete work on their PCS reference models in mid 1992. The
two groups are working together in developing an agreed upon architecture which should
meet the needs of users represented by both T1P1 constituents and TR45 oonsntuents.

Asthe devclopment of PCS matures, BellSouth should strive to insure that the above listed

attributes are also those of the industry standardized PCS architectures, sO as to be
consistent with BST evolution toward its target B-INA. .

42  NearTerm Arehitecture

'Looking more toward the 1995-1996 window when wireless PCS will initially be deployed, :

the AIN architecture of Figure 3 is capable of providing end-user wireless services and

A7 access services as described in Section'2.4 and is evolvable to the target B-INA. Bellcore
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] ’Issuc 2 reqmrcmcms. The aowss service events ﬁnch havc

"m%onﬁmﬁ’equmed
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9

5.1.1 Wirelcss Servicts

At this point in ume, thcse services are charactenzed by the:r ablhty to allow the
portable terminal which provides network access at different locations and while st
or in motion (termmal mobdny) : .

IS In 1993 standards wﬂl hkely beoome finahzed for PCS system archltccmres, port-to-portable
26 mterfaces, and network mterfaces. Also

27

27

'J?

3o “Service Control Paint (scp) is an AIN network element which can perform

3]  centralized routing and database | access services.
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plaoe. Depcndmg on FCC actlons, service may havc to bc prowded under FCC Rules and SR
Regulations Part 15 using spread spectrum technology. Handsets and radio ports will be : .
classified @s CPE. Handsets used én the office mllheeanp&ﬁble m&husldenaalcbue' .
smuonsava“ila]ﬂeforuseatihense?smdence. R gl e e _'"
SN In the 1994-1995 tu:ne frame, xt is expected that the FOC will have made avallable a’
*  sufficient amount of spectnim with"which to begin deployment of a pervasive PCS off ermg.’
The deployment of such a system xs esumated to requu'e one to two yea.rs. ' Si

: 5.1.2 Wired Services T R A i e o v
. | "Ihescsemmaretypwallycharactenzedbytheuabﬂxtytoaﬂowtheusertomsemm )
" from any terminal (personal mobility) and to control access to services and associated service. | o S

3
)

parameters and to have control gver the eompleuon of enlls (:emce pmﬁle maganmt) SR
FRFERhN —— #m‘—%m‘\'x{“{w e ,..,fm‘,_,-.v_“r‘-'.s 3
52 "Wholesale® Access Services oo
27  During the 1994-1995 timeframe, AIN-based services will be sufﬁcxently developed for
2.8 offering to the cellular industry through intelligent interconnection. An integral part of the
29  design of intelligent interconnection services will be the utihzanon of CCS7 s:gna]lmg links
B0 ~ between wireline and wireless euners. . .
o o f )
37 Anindustry SS7 interconnection trial involving Bellcore, BellSouth Cellular Southern Belll”
32  ‘McCaw Cellilar Communications, and an interexchange carrier has been undertaken in the - '
332 southern Florida area™. The trial is the first to test the feasibility of interconnecting
. mommm :
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, - il but may vary somewhat dependmg on business plans
_ /2 : 5 the high-level description in Section 2.5, Figure 1 for a high-level - .
17 ‘diammdemmngamssmmudpmdemmrdahomhpwendwdsemcw,ﬁgme
7 2 for the PCS physical architecture from which these ‘access services were derived, and
5‘ FlgureSforanAmlmplementanonoftheFigureZAmhnemre. Once again, similar

_acwss services are cem.mly possible for other archxtecmres as well. '
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- '_ -"I o 7,,.' SI‘ANDARDS MANAGEMEN’I‘ S‘I‘RATEGIES FOR OPEN PCS ISSUES. L
% . |

3 BelISouth standards management strategtes shauld facihtate the development of PGS O
ye mdustry standards in a timely manner and which are consistent with BellSouth plans forf _;} R
& service deployment as given in Settion 5. These strategies should also ensure that the ] PGS
_g _industry standards developed affecting BellSouth will exhibit attributes compatible with . -
.those for.the target BellSouth Informauon Networhng Architecture (B-INA) described in. E _
Sectton4.1 o B g EE S

. 7.2 ' PCS Open Issues oy L T e T T
| 7.2.1 Spedrum Realloeations

OnJune28, 1990, the FCC initiated Docket 90-314 which issued aliqnos_qtmqnu (NOI)
_requesting industry information of the development of Personal Communications Services
(PCS). Among the topics, the FCC inquired about where spectrum should be allocated for
PCS and how much spectrum would be needed. In its comments to the NOI, BellSouth *
recommended an ipitial amount of 30 to 40 Mhz of bandwidth, and ul,gmately 100 Mhbz. On - ... .-
February 7, 1992, the FOC released aEQm.QtEmms:&LEulemahng proposing to establish
new areas of spectrum to be used for emerging telecommunications technologies. These
new frequency bands will come from 220 MHz of spectrum between 1850 MMz and
2200 MHz, more Spectﬁmlly 1850-1990 MHz, 2110-2150 MHz, and 2160-2200 MHz. The
FCC has identified emerging technologies such as PCS, data PCS, generic mobile-satellite
services, digital audio broadcasting, and low-carth orbit satellites for applications within
2% these bands, with PCS probably being the first application. BellSouth should encourage the -
273 developmaﬂofmchﬂecﬂuemdvdafacestmdadtwhwhbmmlmthnspxaum while also

Q.y mpporungBelISowh 's positions for spectrum allocation andspecawnshmngwh existing users.

722 PCS Numbering Impacts

2/  ‘prelminary results in . BellSouth reeommendauons will be documented as the
S2- unphcattons of these issues are clarified.
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7221 Numbering Plan

Tl :' A _‘t e s AT 'a_ . !Ei EI;I !E I!n! E :
7 services. This number gives the user personal mob:hov. as described in Section 2.2. . In
. addition to this UPT number associated with the user, there may also be a unique station

" " “pumbér associated with the user’s terminal which may be stationary or mobile. This
. station/terminal number allows for terminal mobility, also discussed in Section 22. Itis ~
7 possible that more than one user may be assigned to the same terminal, therefore multiple

" UP'-I‘numbemmllbeassoaatcdwzthonc terminal number. Herein lies the need foratwo-. . .
““layer numbering scheme, the first, 2 UPT number wluch supports personal mobzluy, anda
B semnd number wh:ch supports tenmnal mobi!uy(’l

/3 . )
1y : 0 been recognized
' 'planwhxch:sasubsctofCCHTRecommendauonE.IMnumbenngplan.
is'rapidly exhausting, but can be expanded by five billion numbers, if interchangeable
’/'S?r ‘Numbering Plan Area (NPA) codes are implemented in 1995. BeliSouth supports the

position that mtercha.ngcable NPAs should be lmplemented. and also that the numbering -
/7  plan for UPT and station mumbers should maintain compatibility with E,164"%. BellSouth.,.
2o shoulddwelopamonounwnbapanabmty,theabﬂnyofthemnumbcrtobe .
g-\lgf provided by multiple service providers, and suppart this position in standards and numbermg '

723 Quality and Performance ‘ J |

Overall, PCS should provide service performance levels which meet the expectations of our
customers. It is no longer desirable nor justifiable to “gold plate” our facilities to achieve
customer satisfaction, but neither should we under-design our network elements to the point
where capital conservation is outweighed by lost market share, because the services are not
what the customer expects. It is important that we are dedicated to quality and "dclight"
customers with our products and services. The best way to determine our customer’s service
20  expectations is through markegresearch and trials. Therefore, BellSouth should support the
21  development of performance standards which mstamsav:celevebconnﬂenfmththose,"_
F detmnmedduoughourmarketmeamhmdmak '-

.7.2.3. | Perfomance Models

There is a need for new performance modeling techniques for wireless access System '
Speech telephony performance modeéls have been traditionally based on fixed network

PROPRETARY
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' conﬁguranons assummg wued channels Many PCS end-user semces wﬂl be prowded over . -
wireless channels, the characteristics of which vary dynamically over. _millisecond time

- - periods. These vmauoasa:ekage!ycm&d@%f" :

e ofmwveﬂsmﬂkvels@u%‘ .
& such channel variations must be taken into account’ by performance model.s FLElL “
¢ shoildencourage the development of performance model standards forthe ww.less envzronmem

2 ohick will} pmvlde tke level of.remcequalzgrouramomm expect o -

' f:7' .3.2 Wireless Anoess System Perfomance

. Because “the overall operauonal performance of a PCS system is dependent on the o
 performance of the radio link, minimum performance criteria for wireless access systems
.. should be established so that end-to-end wireless service quality is to be maintained -
' comparable to that for wired services, Radio system performance criteria includes items

such as system gam, receiver sensitivity to thermal noise and time delay spread, receiver
interference ratios, maximum radio channel word error ratios, and maximum allowable
transmitted spurious emissions. Note that establishing thesé criteria will influence wireless
access interface radio parameters such as channel modulation, channel access scheme,
duplexing scheme, channel management scheme, diversity scheme, codec rates/delays, error

/€ detection/correction, and maximum channel bit rates. -BellSouth should support thes

/7 development of wireless access system standards which will ensure that our customers recezvé" e

')-d end-ro-end service quality comparable to wireline services.

‘1.2.3.3 Speeth Codec Performance

— Speech codecs (coders/decoders) used for PCS apphcatlons should be designed to operate

well in a wireless environment, where channel impairmeats unique to radio propagation will

severely affect system performance. A desirable codec design should ideally exhibit law

throughput delay where possible to eliminate the need for echo cancellation and operate at

low bit rates to achieve higher spectral efficiency on the wireless interface, thus providing

higher traffic densxty per MHz of spectrum, The codec should also achieve a Mean Opinion

Score (MOS) rau.ng as close to toll quality as possible, so’ as to support high quality

29 end-to-end-service objectives. BellSouth should support the development of a speech codec
3¢ algorithm standard which exhibits the above qua!me.v.

| 7.2.3 4 Non-speech Apphcanons Performance

32 “This is for further study, dependent upon the position BeliSouth develops on the role of PCS
83 mobile data services and other non-Speech servxces.
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7.2.4 PCS Semm and Capablhties

nesemmmmmdemmm;nmwymmmwwmsmmm
' Section 2.4,-and more specifically are being described within T1P1, bcmg based on the ° So
. CCITT and CCIR work. Because the subject of PCS mobile data is receiving increasingly -
&~ more attention within T1 and TRA4S, BellSouth should develop positions on the role of niobilé"
£ data services within PCS and support i w,“d”e‘vkelopmcnr of standards. Also, BellSouth should;
7 the development of marketable services and associated capabilities in the' regulaté’d
_ 8’_ mdmnregulmedndmdctomtheumebdepbymwofmd-mmdaw&sm

Q 72 PoSAnMis € oo

l/ ,O _'lhere are many dtfferent a:chncctures bcmg mvesugated for PCS apphmnons. BellSouth

/2.

72.6 Interoperability

The extent to which a network which offers PCS interoperates with other networks will

affect the complexity of the interworking function which is required to successfully interface

the two networks. The interworking complexity can range from adjusting a physical layer

difference, such as an optical to electrical conversion between networks, to a situation where

the physical, data link, and network layers differ completely in their specifications. The

latter extreme makes interconnection very difficult and expensive, especially where access
‘28 services are concerned. BellSouth should determine the level of interoperability its networks
7C mquwtommzethecostofuﬂmﬁangwﬁhathandwdsatvanomuﬂafacesand
27 .support the development of mdwtry standards in this regard.

- 723 Signalling Network

29 S§7 sxgna]lmg network capacmes (STPs, databases, mgna]]mg link loads) should be examined
30 under specific scenarios of mobile carrier interconnection for impact of large service -
3/ penetration. The impact will be largely dependent on the interconnection scenario, the -
2 7/ mob'hty charactensncs of mobile users, the number of mobile users, and the mplementatmn

: PROPRIETARY
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- of m mob;!e metwork. Possible protoeol enhanoements may be required to increase

“essage transfer speed needed to process the high volume of TCAP messages and Global

e Mﬁmf“l.

- 7.2.8 Wireless Aecess Interfaces - o

B 5 | t'I'h.-.- radto technologm selected to operate over these mterfaees will have a slgmﬁtnnt effect . |

~9

on the network architecture and related functional elements offered by BellSouth, as well
_asthe deployment economics. In general, the number of air interfaces should be minimized -

“ito a reasonable exteat, and the performance /cost ratio for the radio technology used should .

be optimized for the environments (indoor/outdoor, pedestnan/vehtwla.r urban/suburban/
wrural, shared/set-as:de spectrum, etc.) under which a gwen service will be provided. :

A major technology usue currently under dxsaxssmn is centered a.round determining the B

“-more appropriate channel access scheme, Time Division Multiple Access (TDMA) or Code

Division Multiple Access (CDMA). The choice of radio channel access schemes affects
various characteristics of PCS architectures as shown in Appendix 3!, Also, the choice
of interface parameters such as duplexing (Time Division Duplexing [TDD] vs. Frequency
Division Duplexing [FDDY]), muluple vs. single channel acceéss (TDMA vs. Time Division
Multiplex [TDM]), and frequency assignment methods (Dynamic Channel Allocation ['DCA]
vs. Quasi-Static Autonomous Fre?uency Assignment [QSAFA]) may va:y based on servmg
area environment, as shown in BeliSouth should encourage development of an air
mtafacewhxcheomdasPCSenwomrmanducammwhowreg:datedmdmn
regulated network evolution plans for PCS.

729 Network Interfaces

Network interfaces which have the potential to provide the "wholesale" access services listed

- in Section 5.2 should be standardized. Just as the five interfaces identified in Figure S

through Figure 9 are applicable to the specific architecture of Figures 2 and 3, BellSouth
should encourage the development of similar interface standards which are compatible with

those interfaces of existing cellular providers as well as future PCS wired, wireless, and database
service prov:ders.

72.10 Division of Industry Standards Work

A joint working agreement was reached between T1P1 and TIA TR-4S at the July 1991

TIP1 meeting. The meeting resulted in joint working sessions to identify areas of
standardimtion required for Personal Communications. In January 1992, the two groups

I’ROPRIEI'ARY : :
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progressed - Open mdustry pam;:patlon must ‘be eln?oéxraged at-all levels during the

BeIISou.thsregulatedandnon-regu!ateduum 9 I

Rearume chargmg and umsage aooountmg should be a.nalyzed for feasib:hty of i
s provxdmg eost control and raung mdu:mon mformanon to users. -

. Opcratmns, Admxmsu'anon, Mamtenanoc, and Prowsmmng (OAM&P) issues need
t0 be addressed. . .; |

. Security and pnvacy zssucs must be addressed concerning communications over the
" wireless access link,

e

Database reqmrements should be determined, as many networks will be accessing
location and service data necessary for proper call completion.

<«  Environmental requirements needing investigation pertain to the impact of new
network elements, such as radio ports, on existing infrastructures, and concern such
things as electromagnetic compatibility, electrical grounding, power systems, and
physical parameters of network elements.
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L mm‘mﬁm’iﬁfo“ ‘anam'fora
. concerned with more detailed a.spects ‘of UPT, FPLMTS, and PCS. ’

; “BeliSouth companies i involved with various aspects of PCS should oonsnder the importance ©* .
& of BeliSoiith) ‘Participation within'the following standards fora. Those managers who have

g “"fexpemseppgﬁoebmpg the op'enPCSnssuesmSectxon?.Zmllbeidenuﬁedand maybeasked" B
? e ian d maldng reoommendauons conoemmg open PCS £

A

nagers, o
1ssues wlneh :mpa.ct BellSouth.

8.1 - Intemational Fora |
U811 ccrrr

)2 Thereis:a present ‘need for -one ‘or -more ‘associates to be involved: with: CCITT UPT
activities, such as WP I/1 Draft Recommendation F.851 *UPT Service Principles and ~ °
Operational Provisions,” WP II/1 Draft Recommendation E.168 “Application of E.164
Numbering Plan for UPT," and WP XVIII/S Recommendation 1.39x "Network Capabilities
to Support UPT," and Draft Recommendation 1.39x "Vocabulary of Terms for UPT." These

recommendations have been very useful vntlnn T1P13 in developing 11.S. positions for PCS
service descriptions.

8.L2 - CCIR

2O Oneassociate is currently participating within CCIR TG 8/1 developing the FPLMTS family
2 of recommendations: 'a.nd monitoring teehnolo‘giml advancements which will impact
272 BellSouth’s effectiveness in providing wireless services, These recommendations have been
very useful within T1P1.2 in developing PCS concepts’ such as functional models,
architectures, and the complex issues associated with the impact of a wireless interface

within the distribution portion upon a telecommunications infrastructure,

82 National Fora
- 821 Committee T1

8211 TIAL

A reorgammtxon within the Committee has resulted in the reassignment of the performance :
and oodmg standards developmont within T1A1. Participation within this group, especially
concerning performance is required,

PROPRIETARY
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5— momtored for future developments.

232

8214 TIPL

'I‘IEl a!so is now responslble for emnronmenta.l reqmrements, t.herefore thlS area should be:"".-. B

N Pa.rnclpanon unthm‘l‘lMl may a.lso_ be requued t0 enoourage the development of OAM&P ,-.,;}i:_'_‘ e
vstan eompame “with ‘thbse “necessary for ew_roluuon toward ‘the target BellSouth E
- Informauon Networlung Archztecmre (B-INA) -

=

-'I‘wo assouates are comn-ntted in leaderslnp posmons wnhm ‘T1P1.2 and T1P13, managmg,-
;:ontnbutmg, and monitoring high-level systems engmeenng ‘work for PCS. _As this work is
moved into other T1 Technical Subcommittees (TSC), it'would be valuable to have one -

‘associate participate in T1P1.1 "Standards Planning and Program Ma.nagement and for that
person to perform similar functions within BellSouth, managing BellSouth standards
planmng and pamex.pauon in CCITT, CCIR, T1 TSCs and TIA t'ora. as reqmred.

-

8215 TIS1

-

One associate is needed to 'partieipate within T1S1 to develop (A)IN capabilities, and
protocols needed to support PCS end-user and access services. The same may also
contribute to CCITT:-WP X1/4.

8216 TIX1

Some work concerning network synchronization is expected to be performed here, and it is
not clear if BellSouth participation will be required. -

822 'I‘elecommumcatlons Industry Association (TI.A)

822.1 TIA TR-41

_ BelISout.h paruapauon may also be reqmred within TR-41 for the development of wireless
25

PBX standards to encourag

¢ compatibility with standards develo
applications.£!

ped for wireless ESSX -
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_Developmcnt of the access services mterfaces is expected to be performed in these fora. o

" 's.z.z.a m'm-4s.

" As TIP1 and TR-4S have arranged a working agreemcnt for the coequal devclopment of '_
... PCS standards, one associate is also required to represent BellSouth’s Non-rcgulated PCS vk
. .interests within the TR-45.4 Subcommxttee "chroeell/PCS' o= ki

A

‘I‘able 1 provxdcs awsual mduzuon of areas requmng national PCS standardmmon and the

BellSouth pamcxpauon in those fora where PCS issues will be addressed. - : C -
PROPRIETARY
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~ Table 1 |

Nationa! Forum Current BeliSout
Representation
TISL3 1 I
- TISL2 2 .
s .3 '
TiFL3 1
TiP12 : 1
MaL)STAL 1
(T1Y12) TIA1 1
TIEL4 1
TIA TR454 1
IEEE 80211
TIX13 1
TIA TR-41 1
?
(T1Y14) TIEL4 3
1
TIM1 s 1
- = I

Sincludes terminology, service descriptions, servioe/system objectives, functional
tequimments/model& architectures, and numbering/addressing.

®Eorums in parentheses have been discontinued. Work will be progressed in adiacentiy listed
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Automatic Link Transfer (AL'I).[T 1P1] -

Amews,muawa &rmafsigaslqusmy snﬁcmgumen; oroihernasons,io’f
o ‘rerounng the radlo poruon of a call vnthout mterruptmg the call -

" Futare Public Land Mobile Telecommunications Systems (FPIMI‘S) [F.FPI.MTS] -'.:- S
FPLMTS are systems which provide telecommunications services to mobile or stationary
" users by means of one or more radio links. This mobility will be unrestricted in terms of -

" location within a radio coverage area. FPLMTS will extend the telecommunications services .
" of fixed network to these users over wide. geographlc arcas, subject to constraints imposed -

T by spectrum allocation and radio propagation, and in addition, will support a range of o
. service particular to mobile radio systems. (CCIR Rec 687 and Reports 1153 and 1155) e

Personal Commumcations Service [TIPI] -

A set of capabilities that allows some combmauon of _Lgmuname_hum. mﬂ_mghmg.
and service profile managemeit.

Clarification: The acronym PCS should be takea to refer to Personal Communications Service unlcss
specifically identified otherwise.

Personal Communications System [T1P1] - '
A collection of facilities which provide some combination of mm_mmsz Ppersonal
mo.hﬂm. and service profile management. -~

Chnﬁcauon. The tcrm facilities should be uaderstood to mdudc hardware, software, and network
components. ,

personal mobility [I.llx] -

The a.bthty of a user to access telecommunications services at any terminal on the basis of
a unique personal identifier, and the capability of the network to provide those services
according to the user’s w

Clarification: The word “access® umtendedtoeomythewnoeptsofbothongnmngandtcmmmg
services. Managcmcntofthesemccproﬁlebytheusensnotpartofptrsonalmobd;ty -

Routing Number (RN) [Belleore] - ' '
An address used to deliver calls and information to a spccxﬁc physmal locauon. The RN is

" used in conjunction with the UPT number in order to provide service to a user. The RN
. 1s an B.164 number - :

PROPRIETARY '
Nurwuendhdmnmm« :
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' semce pmﬁle [I 11x]- oL | -
A rccord contmmng a.ll the mformauon reIated to a HEL\L&I in order to provxde theﬂ?_’]j

, Nou:. EachU?I‘numberhasanassocmtedUl’l"scmce proﬁlc.

" Clarification: Thescrwceproﬁlelsthcmformauonrelauvetompmdumnmberwmchs

needed for the network to be able to provide the UPT service involved with that particular number. -
) rﬁeposibiﬁtymstsformousmmmonsbemnmmpmﬁlsmdothanc.tworkproﬁles
T ordnscmnmnons. Suchmtenmonsshouldbestudwdandundwnblem&mcuonsrmlved. o, e

. Semceproﬁlemanagement [L‘nx]- el S
. The ability to access and manipulate the UPngmg mﬁ,g

NuaU?rmproﬂemmagemmmbepﬁMbymcmm,mmmu.wmm T
service provider. _ ) T

'Terminal Identifier (TID) [Bellcore] - ' ’

A code which is stored in a user terminal, and by which a network can identify a specific
terminal. The format includes a country code; a code identifying the provider of the
terminal profile information, and the terminal identification code itself.

terminal mobility [I.11x] -

The abllny of a terminal to access telecommunications services from different locations and .
while in mouon, and the carability of the network to identify and lomte t.hat terminal,

Clarification: This ability nnpl.u:s the availability of telecommunications seeviees t.hroughout a spacial
volume and ideally at all times.

Universal Personal Telecommunications (UPT) [L11x] -

A service which provides_personal mobility and service profile management Note: This
involves the network apabilityofumqpelyudenhfymgajﬂmbymemofamm

Clarification: UPT enables cach UPT user to initiate and reccive calls on the basis of a unique, network-
transparent UPT pumber across multiple metworks at any terminal, fixed, movable, or mobile,
irrespective of geographic location, limited only by terminal and network capabilities and restrictions
imposed by the network provider. *Network-transpareat” implies that the user docs not need to know

the location of the UPT database. Tnmpamucymdud«themsewherenetwork—mdcpendcnulser
:dennﬁauonnsuscd. o :

"UPT Customer (UPT subscriber) {L11x] - :
B A person or entity who, or which, obtains a UPT service from a UPT semce provxder on

- behalf of one or more LlE]‘_usg[s and is responsxblc for the payment of charges due to that
service provxder. =

. 0 K . ) ‘ .
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_ _;_'UPTnumber[I.llx]- S T S
o A number that umquely ldenuﬁes al.IELusex and is used to reach that user.

mammmmmwm mmmwmmm .

‘UPT muting address [Lllx]-.‘ gt T " ‘ i L iides
= _"Anumber usedbythe network to dn'ectamllaeeordmgtothe user’s Uﬂmmﬁlg
. Clanﬁcauon ﬁeoﬂydsﬂerenuauonwuha(non—UP’l‘)nemkroutmg address:sthatthe UFI‘ routmg s 5
B 'address:susedfordehveryofUPTcalls. SE L BREL g
7-IJPTuser[1.11x]- | - o L g e

T A person who has access toumversalpersonal telecomnmmeauons (UPT) semces and has 5

been asslgned amnumbg ‘ = )
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Service . Service

End-to-End Service

Figure 1; Service Relationships
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Figure 4. BellSouﬁ‘u

Telecommgﬁieéﬁons Target Information Network
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Figure 6. Reference Model PASC
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Figure 8. Reference Model PASE
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1990 1991 1992 1993 1994 . 1995

PERSONAL COMMUNICATIONS STANDARDS, PEOUTREMENTS, AND DEpLOYMENT TiMeY
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APPENDIX 2 -

Dnssumlar Charactenstncs Between Archltectures Emplqymg CDMA and TDMA

= CDMA/TDMA Dlssumlar Charactcnsuw w1th thwork and Portable Tcrmmal ,;j ,_

Complenty of Vonoc Actmty Gatmg »
]” ' Ease of accommodating various user bit rates

lntrapnn timing and syachroaization requirements

~ Ability to utilize vacant narrowband channels -

_..Multipath dispersive fading protection complenty S i 208 oo

“ Complexity of methods to protect system against ma]functxom.ng transmmers AR

Risk of unfamiliar technology with yet unknown problems . . =t s
- Radio link Transfer implementation oomple:nty o - -

Complexjty of overall architecture

b ‘o""'. o“.‘o.ZOz ‘

CDMA/'IDMA Dissimilar Charaéteristics w1th Only Network Implications:

‘e . Capacity is hard limited vs. soft limited. -

- Interport coordination requirements for pﬂot, Automauc Power Control, and
blocking of excess :alls :

. Interport synchronization requirements

CDMA/'IDMAD:smm:la.r Characteristics with Only Portable Terminal Implications:

. Automatic Power Control (APC) requirements
. Duplexer requirements

. Heat sink requirements

. Power requirements

Usage time between recharges
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feature _ A unique capability resident on a single network element.
phase . Used In this document to refer to the individual activities which are .

performed during the sofiware development and testing process.. Eac.h
phase has a clearly dlsﬁngulshabla entry and e:dtpoint. almough

. phases may overiap and feed back into each other. - - * . ‘. -—P
_platform _ . A combination of hardware and software.:nommally puwtiased from a
) vendor, which provides the systems on which the softwar R e =
. development is performed and tested. o -< ;
project In this document, the word *“project” refers toa complete software

development effort. The software lifecycle is defined for a project.
Examples of projects include the deveiopment for an AIN Architectural
Entity, or the development of a service or defined set of services for an
existing AIN Architectural Entity. Planning is done on a project basis.
Each aspect defined in the document addresses itself to a complete
project.

service One or more features on the network which may be soid to an end
customer or used internally in BellSouth. A service may consist of
features which reside in different AIN architectural entities.

service concept .. An end user yiew of a service which BellSouth can sell to its customers
or use internally. RS A
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1 lntroductlon 7

| -Why can‘t I-use the same,ponable phone at homc. in my cax:. mdat:ny .n.ﬁﬁae?"
- - :"?Wby can'

"Why caru I view my pattcms X-rays elcctronacally at my ofﬁce"" i e

t I_momtor my Georgla Tech class remotcly at my home or office""

my ncaresl Dommos ptzza store"" L e

.-1_""%1' m ‘ IJ“-“t Pfess '8' to reply toanyane leav:ng a VMS messagc"" 4

| 'Why can't 1 mtegmtc vmcc. vndeo. and data on my workstauon and create mulu-medla :

_communications?"

“Why can't I spread calls across my attcndhnts in Atlanta and Birmingham during the day,
and send all calls to Atlanta at mght""

“Why can't my services survive, even when individual componcnts of the network fail?"

These questions express some of the evolving needs of BellSouth's customers that cannot be

* totally satisfied by BellSouth's current network architecture. BellSouth faces increasing

competition from bypass carriers who are posmonmg their networks to attract our most
desirable customers. If BellSouth is to place its "customers first” and "respond positively to
cbange we must aggressively evolve our network to meet these challenges.

NOTICE s .08 :
Ndbfmcudlcd«munﬂdc&m« .
mdmmmmowmmw
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_ '_ "Why can't all my customers just dial "D-O-M-I—N-O-S" and bc connected automaucally to -

Why ca“ 1 connect my v'd°°; °°d°° t° a d'al'“PTl lme and use n only when I need n?" e .
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_ " ‘Common'chann a3 ,gn_ltngﬁ '@?37) has been deployed to 50% of BelISouth

L R Tanffs for basnc rate ISDN are betng ﬁled.

e An RFQ for replacement velucles for lAESS wuches has been tssucd.

VA

:mpact BellSouth's future network evolutton are listed below. IV e

ofﬁces, and it wnll reach 66% by ycar end.

':':f 121 BellSouth off ces wnll be equtpped for Integrated Sennces Drgttal Network
(ISDN) by year-end 1991 gIVlng ISDN access to 3 1 mtllton lmes. o

o' i . '.l‘he majorswrtch vendors have commmed 1o the Nauonal ISDN-I .Platiorm in 1992. N

SR o

.....

S An orgamzatron has been formed within BellSouth to develop Advanced Intelltgent
- Network (AIN) services. ) :

e AnRFP for fiber in the loop equ:pment has been issued, and several tnals are
underway

-

e Internal trials of Switched Multlmegabtt Data Servtce (SMDS) have begun, and an
RFP is forthcoming. '

¢ Thirteen CCTIT Recommendattons on Broadband ISDN (B-ISDN) have recetved
unanimous international approval.

. Synchronous Optical NETwork (SONE’I') product evaluauon trials have begun.
e A ficld trial of a B-ISDN Asynchronous Transfer Mode (ATM) switch has begun.-

© Internal wireless trials have begun, and wireless ESSX field trials are being planned.

BellSouth is well positioned to achieve the goel of evolving its network over the next decade -

to a flexible and cost-effective Information Networking Architecture (INA) that can respond
rapidly to satisfy emerging customer needs. To achieve this goal, a clear visionof - °
BellSouth's target network architecture, as well as a realtsuc and cost-effectrve evolution
path toward that target, is tmperatwe. . ‘ :

: m&luauhldluhe;emptmm'm o

. " BellSouth's network has changcd dramatlcally over the past dccade, due in part to d:vest:turc o S
- " and increased competition from altemative service providers. Several recent events that w:ll She
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e T

'I'h:s rcpon prcsents the:currcnt view of the cvolutlon of BellSouth s network over the next "

‘decade to a target Information Networkmg Architecture that serves the total information -
e nctworku;g needs for voice, video, data, and image commummuons of BeliSouth's - - -
LT tusmers. mmmamsmismnmmﬂegy HEpetis; eiliie Wiitre

L represcma broad consensus. AT

e regulatory, marketnng, and economic aspects are identified and briefly discussed, they are not S
" "analyzed in detail. The target architecture and the evolution steps described in this report .
- " have been dlscussed extenswely wuh many dlfferent orgamzauons in BellSouth, and they

'. Sect:on 2 of thxs report prwents several key aunbuts that have guided the formulatnon of :
- BellSouth's target Information Networking Architecture. Section 3 describes recent - & e
" developments that have fundamentally changed BellSouth's , paradigm for network evolutlon. c :
_-:This new approach will-enable BellSouth to satisfy its customers' needs in a cost-effective : 7. -

~“and tamely manner and place BellSouth in'a strong position with respect to alternative © =~ © 7

- service providers. Section 4 preseats BellSouth's target Information Network Architecture -
and relates this architecture to the attributes presented in Section 2. Section 5 is 2 summary
of the steps needed to evolve cost-effectively to the target. Attachmeuts to thls report

prov:de addmonal details of thesc evolution steps.

pROPRIETARY
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o mmmﬁam P ' "ma%m
" the suitability of the target architecture. ‘This section identifies several attnbutes that are
' 'crmcal requnremems for BellSouth's Inform 'on) Networkmg Archntecture ; :

. Suppons Muluple Senuces ona Common Platforrn : 5

. :f BellSouth must be able to take advantage of new semce oppommmes as they arise.
~ However, much uncertamty ‘surrounds the demand, timing, and ctass-elasucuy of e [
. new services now being planned by LECs, ICs, and ESPs. Massive investment ina -

* ;...new service whose success is uncertain entails much risk; bowever, failure tooffera .~
new service until its success is ‘assured may result in losing customers 10 oompeutors cEE
while we strive to catch up. BellSouth's target architecture must have the flexibility . =~ - -

© -to support many services over a common platform in order to spread the cost of - R
___common network resources over multiple services and to maximize the service
opportunities while ‘minimizing the nsk of service-specific investments.

* Enables Rapid Service Delxvety

. The ability to provision services rapxdly is a critical attribute of BellSouth's target
architecture. Our customers are no longer willing to wait weeks, or even days, for
BellSouth to provision new services, since private networks provide them with
immediate responses to reconfiguration requests. A fundamental change must occur
in the BellSouth network if we expect to be able to compete with private networks
and alternative service providers. BellSouth's target architecture must move the
creation, modification, and provisioning of new services closer to the customer.

¢ Enables BellSouth to Ineroduce New Services in a Timely Manner

BeliSouth's ability to introduce new services in a timely manner has been hampered
by our dependence on switch vendors for the development of new services. The -
target architecture must allow us to develop our own services and to schedule the
availability of new services based on our own assessment of our customers' needs.

* Preserves Customer investments Through Semce Continuity

_ BellSouth's customers have made substantial investments in customer premises and -
private network equlpment, and a network architecture that ignores this factis _
doomed to failure. BellSouth's target architecture must provide for the cost-effective
L continuity of existing services and eapabnlmes, while at the same time providing the
L new services required to sausfy our customers' emerging communications needs. R -
R Interworking of existing services and capabxlmes with emerging services is also L '
4 - . critical to the success of new semces. : '
| 1 PROPRIETARY
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encourages mcreased use of BellSouth's network by ESPs who can use BellSouth‘
_services as a platform for their enhanced services. However. standards also inhibit -
7 vendor tnnovanon and are costly and ttme-consummg to develop, so care must be

" * taken to standardize only those interfaces nnecessary to meet BellSouth's stratepic
o needs. BellSouth's target architecture must be based on the use of appropnate

N f" standard tntetfaees required for the ttmely tntroductton of new serwces '

o3¢ ..Provules High Reltabtltty-and Sumvabthty

Semce ontage can have a devastatmg effect on cusmmers who have become
increasingly dependent on their communications services. BellSouth's s reputation for
T ~ reliable and survivable communications has taken years to build; this reputation is
T invaluable as competition becomes increasingly fierce. Providing service .

" survivability when individual components of the network fail is a key attribute of
BellSouth's target architecture and will be critical in attracting and retaining our most .

tmportant customers. -
. e Networks Other Networks

Networks are proliferating: business customers are building their own premises
networks, cellular and wireless networks are on the rise, and IC networks are
essential for interLATA communications. Enterprise networks are increasingly
needing to interconnect with many different types of networks. As this occurs, the -
LEC's networks must undergo fundamental changes to assume the role of networking
other networks together. BeliSouth's target network must prov:de a scamless

* integration of services across various wireless, wireline, premises, ESP, and IC -
networks if we are to satisfy the customers needs and be their provider of choice.

B

. Integrates Network Elements and Operatxons Systems into a Common Platform

- ‘I'he distinction between N etwnrk Elements (NEs) and Operanons Systems (0OSs)
- continues to blur. Using a common architectural platform and common standards for
- OSs and NEs will allow shared access to data and will enable BellSouth to migrate
. data and ﬁmctnonaltty between the two eavironments as appropnate to meet busmess o

" PROPRIETARY
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. Provndes Independeh" e_from Regulatory Decnsnons e o ' o L f_,‘) :

o Regulatory issues, such as whether Personal Oommumcauons Servm‘(PCS,) and
o "_'ﬁmmmwmmwuwwmmmmm
. years to resolve. Wireless networks are expected to grow significantly in the future L
* but BellSouth's regulated entity may or may not be a wireless service provnder e B
. Providing wireless services would be a tremendous opportunity for BellSouth: .
however, even if this service is classified as enhanced. opportunities still exist to L
~ provide complementary services to the enhanced service prowders. In pamcular. i
* BeliSouth's use of AIN capabilities to offer advanced services to enhanced service _'};.- Bt
" providers represents 2 tremendous opportunity for BellSouth. BellSouth's target .
. " network architecture must be able to offer new services that are elassnﬁed as baslc RS
45 o :,’_:;;;;.and alsomoffer complementary semces to support enhaneed semees S

e Supportsa WadeRangeofCommumeauons Bandwxdth ‘.-_ . _.', SRR

: Customers bandwndth requ:rements have mereased drastlcally over the past deeade as
their communications have begun to include data, video, and image informatiop, in
addition to voice. BellSouth must evolve its network from one optimized for voice
communications to one optmnzeo for information networking. Information
networks, which carry voice, video, data, and image information, require bandwidths

-~ spanning a wide range from a few bits/s for telemetry applications to several hundred
Mbit/s for supercomputer interconnection. BellSouth's target information networlung
architecture must be capable of supportlng commumcauons over this entire range ina
cost-effecuve manner. o . _ v

"e Supports Mulu-medla Communications

- Multi-media applications for personal computers and workstations are expected to

emerge over the next few years. Companies such as Sun Microsystems and Apple
- are already developing’ systems for multi-media communications; and are planning

LANSs based on Asynchronous Transfer Mode (ATM) to support these applications.
Support for multi-media communications is a critical attribute for BeliSouth's target
architecture. The ability to support multiple communications with a wide range of bit
rates over an mtegrated customer access interface will be key to our success in this
area. - - Co

. Provndes anate and Secure Commumeanons

The current telephone network is perceived as bemg both pnvate and seeute, but
these attributes may be threatened in the future. BellSouth's target network
o ~architecture must ensure that our customers communications and control of their =
<~ . communpications are protected by bmldmg appropnate firewalls into the network
. - acchitectuge, © ARY
o | PROPRIET
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: Pr:vate networks are provxdmg mcrcased control and rnanagement capabrlmes that

archrtecture must prowde similar capabllltles to attract customers to public network AT
© _services, which must integrate the control capab:lmes needed to prov:de forthe ..
K transParent networkmg of networlcs 42 _ AR

. Reduces Redundancy :n Corporate Databases

: BellSouth's OSs currently reqmre that some lnformauon be entered mto rnuluple

 databases; this redundancy results in additional labor and computer storage casts. . _
“#:Furthermore; it results in inconsistent databases, which create additional {abor oosts o

to resolve. BellSouth's target architecture must minimize the redundancy of e
corporate databases in order to provide cost-effective services to compete with other o
service providers. In some cases, this redundancy can be minimizéed by integrating

. me data mth the network .elements jhemselves.
¢ Provides Needed Sennce_s_ at Affordable Pnces

The attributes listed above are all aimed at the objective of providing the services
_that customers need at affordable prices. This is the ultimate measure of the

* success of the target network architecture. The ability to prowde rapid service
delivery, introduction of new services in a timely manner, service continuity, high
reliability and survivability, seamless integration of services across rnu!tlple
networks, services with a wide range of communications bandwidths, multi-
media communications, privacy, secunty. and customer control of services are
essential to satisfying the communications needs of our customers. The cost
effectiveness of providing these services is maximized by supporting multiple
services on a common platform, making use of appropriate standard interfaces.to
beaefit from volume deployment,-integrating operations systems with network
elements, and reducing redundancy in corporate databases. -
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| 3 BelISouth s Network Evolutlon Directlons |

g genemnon systems to evolve into later-gﬁﬂﬂratlon sy stems.”

EINCIN TN

— - Replage R e R s
Step-by-Step | Replace

_ﬁ.piéea'
. Crossber | Replace ;. ..

. Analog SPC. |

Digitel SPC |

“"Fig. 1. Past ne_two& evolution characterized by Eplacemem of entire systems.

Two key enabling technologies, end-to-end digital systems and Stored Program Control

(SPC) systems, have now made it possible to evolve BellSouth's network on an incremental

- basis. In the future, existing systems will not be totally replaced; instead, new services and

. capabilities will be integrated into existing systems, as illustrated in Fig. 2. Some

subsystems may be replaced as new capabilities are integrated until, over time, little or none
- of the original system remains. This represents a fundamental change in BellSouth's.

- approach to network evolution, and one that will be of utmost n:nportanoe in mtroducmg

future servicesin a tlmely and cost.-effeenve manner. ‘

.,,E“",,,,,"'s,c"' | New 0ustomer Interlaees
and Servlces

New Teehnologles

W“’“m* :

pPR\ET ARY

. Fig.2, qure network evoluhc_m charactenzed by mte_gratmn of new capabllltles and semees
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controlled by customers' dial pulses, but crossbar switches introduced a commio contrg) -
capability to enable alternate routing, which increased the efficiency of the network. SPC
. switches (Fig. 3b) introduced an electronjc Central Processing Unit (CPU), which enabled
~ new-features to be added '
“switch unchanged. - - e

Xnwver, ‘ﬁ'i’g.%@ were directly ..

casily by upgrading the sd_ft_u_ra;g, while lcaving__the restofthe .

*'i‘;‘"ﬁ_.ioe'trbmoléhiﬁl'eil B e

" - controlfabric - AR o Fabric

8} Step-by-Step or Crossbar Swltc_h ) Sl_’c Switch

< | cru . p,,,l |

m m m m o e m| [m] m m
Fabtic ' Fabrie

€) SPC Switch with Distributed Control d) SPC Switch with Mult-Processor Buses
(ma mlcroproeomo _ 7

Fig. 3. Evolution of call processing. Ll T
Nﬂhm«mm&l&umw T e :

nnyoﬂhoub.ldlm.umptmm-gnmm e | '

1'2 | n FO2A012 UBEJ o

0 . '.




v &

'10-_-' S

0 m.ﬁmmmmyh@%w‘a%m |

S processor architectures provrde much flexibility, allowing a few processors to be used .
initially for a low getting-started cost and addmonal processors to be added as tbe call =

processmg demands increase. - :'_*.- ;

- Although SPC swuches madc it possnble to mtroduce new serwces by srmply upgradmg the

*~from vendor to vendor, thus complicating opcratlons and confusing customers. The -

 from the switch to other nodes. The Service Control Point (SCP) affects the prooessmg of
calls in the switch based on of the SCP database. | b

/7 :Service software in SCP and ASFIN 0odes.can be programmed |
by telephone companies, allowing new services to be prrontrzed based on customers' needs
and made avatlable in a uniform manner throughout the region on any vendor's swrtch

. Some service logic can also reside in computers owned by customers; a Swrtch-Computer
~ Applications Interface (SCAI) will allow customers to request services and provide routing
. information to the network on a call-by-call basis for applications such as inbound and
outbound telemarketing. AIN is a key component of the target information networking
architecture, enabling it to satisfy many of the required attributes. .

NOTICE -
MMM«WM&M« \

As new features were added to SPC swrtches, greater demands were placed on the CPU To '
_cope wnh these increased demands, slower processors were replaced wrth faster processom,
i d mm I SOUT ~ ROOUTETIE 'f- r-q -

" switch software, the implementations and availability dates of services and features dlffcred

vy .Advanced ImelhgenrNetwork (AIN), shown in Fig. 3e,-migrates some service control logrc e

oare bemg introduced to increase the processing capacity even further (Fig. 3d). The rnulnple . B
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3.2 Transport and Switching Evolution

The data commumcanons nceds of business customers have changed consnderably over the

.,mmm%ﬁﬁfbﬁmﬁmﬁm\mhmﬁmmm

<12 kbit/s terminal was more common; today, high-performance personal computers and

LA e

‘workstations are becormng ubiquitous, and many are connected to LANs operating at 10
. Mbit/s Ethernet rates or 100 Mbit/s FDDI rates. In addition, there are indications that .
- business customers wnll have an mcreasod nced for vndeo commnmcanons over :he commg

dcoade. -

- Today s d:grtal SPC swuches contmn 64 kb:tls dlgltal swrtch fabncs., whxch provxdc
synergies with interoffice digital transmission systems and digital loop carrier systems by
<liminating the need for analog-to-digital conversion in integrated line and trunk switch

" interfaces. However, the 3 kHz bandwidth of analog telephone loops still limits the data ratc_' s

. that modems can transmit over most loops to a maximum of 24 0r 9.6 kbit/s.

~ . ISDN extends dlg:tal commumoauons and out-of-band slgnalmg 16 end users, thus cnablmg
switched 64 kbit/s digital communications and more sophisticated control. “This provides
customers with an order of magnitude more bandwidth than was available over POTS-based
data connections. However, ISDN still provides two to three orders of magnitude less
bandwidth than that available on busmcss customers LANSs, ,

New switching fabrics can be added to exlstmg digital SPC swltches to support higher-speed
communications. For example, some switch vendors are now introducing new n x 64 kbit/s
(n = 1, 6, 12, 24) switch fabrics to replace their existing 64 kbit/s switch fabrics, and others
are modifying their 1.5 Mbit/s digital cross-connect systems to allow them to be controlled
by the switch software, as shown in Fig. 4. Either of these fabrics will enable a Switched
DS1 service, which will allow customers to establish 1.5 Mbit/s calls to other customers on a
real-time basis using a T1 line and an associated POTS line for signaling. The n x 64 kbit/s
fabrics will also enable a Switched Fractional DS1 service, which will allow customers to
establish 384 kbit/s, 768 kbit/s, or 1.5 Mbit/s calls to other customers on a real-time basis -
using an ISDN Primary Rate Interface (PRI) and ISDN signaling.

ssxbive | | - nx64 kbit/s | |
fabric ' tabric :
control Ms.fm:; > control
nx s 1.5 Mbit/s '
and 1.5 Mbit/s " ™
fabrics ~ tabric

Frg 4, Integrauon of new swrtch fabncs into Dlgttal SPC sw:tche.s
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Today 's publlc telecommumcanons network is optimized for connecuon-onented services, e
~ which are characterized by a call setup phase, a communications phase, and a call disconnect - T 200
- . <phase. However, data customers typically use conaectionless data protocols, such as
Eﬂmﬂam‘!ﬁmﬂm ; mmmmmmwﬂrmmm
. phases. Instead, each data packet is treated as a self-contained unit that carries not only the
data to be transported, but also an address used to route the packet to the destination. -
Switched Multimegabit Data Service (SMDS) has been proposed by Bellcore as a public " -
connectionless data service des:gned to provide networking between connectionless LANs,
- - The initial introduction of SMDS on an early-availability basis is expected to use a stand-
... -~ alone Metropolitan Area Network (MAN) swuchmg fabric, which will provide SMI)S
 initially overa new scrv:cc-spcclﬁc lntetfacc usmg scrvnce-spcc:f c technology

i o ;"T-T‘.gProvxdxnga aew swuclung fabric: forcach new service mtroduced (eg: annx64 kbxtls

fabric for Switched DS1 and a MAN fabic for SMDS) results in high capital and operations * -
costs, as well as long development intervals for new interface standards and products. - -
... Broadband ISDN (B-ISDN) wiil solve this problem by introducing a single switching fabric

. that supports many different types of communications, including both Constant Bit Rate |

(CBR) and Variable Bit Rate (VBR) communications at virtually any bandwidth desired,

over a single standardized user interface. This fabric is based on a concept called
Asynchronous Transfer Mode (ATM), in which information is carried in fixed-size celis
along with a header that contains an explicit channel identification to simplify the
multiplexing of different virtual chanaels with different bit-rates. :

- The ATM switching fabrics of B-ISDN will be connected by high-bandwidth optical fibers,
using the SONET transmission format, which will provide a cost-effective and survivable
transmission infrastructure that is extensible to Gbit/s rates and beyond. The use of SONET
for B-ISDN transmission is another example of the fundamental change from evolution-by-
replacement to evolution-by-integration. SONET, which is being deployed now to carry
DS1 and DS3 channels, has been selected as the transmission infrastructure for B-ISDN to
preserve the value of SONET equipment when ATM switches are deployed in the 1994 time-
frame. ATM cells will be carried in some SONET payloads, while DS1s-and DS3s are - -
carried in others, thus ensuring a smooth and cost-effective evolution to B-ISDN.

123 e NOTICE
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_ CCS‘I‘ provudes hlghly rehable out-of-baud message-based network sngnalmg to. .
: 2 support exlstmg and futurc swnchcd narrowband, w:deband. and broadband scrvaces.l o

L ‘;' JSDN cxtends d:gnal commumcauons and out-of-band mssage-based sxgnalmg
i ""capab'lmﬁ to end usefs to enable new swnched services. :

"~ AIN places the development of new services under BellSoutt's eomro!, enabling the
© 7. rapid introduction of new network services. - '

* B-ISDN extends ISDN to offer new high-bandwidth communications services to end
users and provides them over an integrated platfonn to minimize capital and
operations costs. . . _

= "+ e PCS offers new services which give users freedom of movement and increased
control from any terminal and to any network.

The public telecommunications network is expetted to move from foday's POTS-based
-architecture to a future Information Networkmg Architecture (INA) that supports
information services, inciunding not only voice, but also data. wdeo. and i unage
communications.

There are many different views on the structure and the timing of INA. For example, -
Bellcore views INA as a “desert-start” research project, which defines the target without
being concerned about the feasibility or practicality of evolving to that targetl. ...

PROPRlETARY

‘Rmnﬂy.howm.mwolwmarypam&omAINRelmeo.lmlNAhasbeeudmmed.
| * s womee .o
:lolthformu:o.dumom&mm«— .

any subskilaties sxcept under wittten sgieement
_ : G e FO2ROLZ 03241

124




2 oh__.uo__so.i m_.___m"xuoioz =o.”_a==ou=— 1of1e], SUOHBIUINUIICIVY, [nos|ied S Bid

ETARY

il Gz wr BN [ Bca vl

c

‘ : N L
" Mot for use or disciosurs outside

Belts I;' -

written

237 ’,

125



s Networlc s:gnalmg for all components of the target archttecture is based on the standard open
interfaces of the highly-survivable CCS7 network. This critical underpinning for all other
o components of the target . archttecture not only enables many new AIN and B-1ISDN setvtces
| .-ﬁmﬁmmmmem conipanies, cellilar cartiers,

G . ICs, and private networks. Thus. BellSOuth wnll:be postttoned to provxde advanced semces N

Call processnng ‘tn the target archttecture is based on the growable, dtstnbuted processmg
27" capability of existing digital SPC swntchtng systems and is supplemented by AIN capabtlmes
n., located in SCPs and AIN will give BellSouth control over the features and ttmtng
" of new services.offered to our customers and enable us to introduce new services :
" expeditiously and in-a uniform manner throughout BellSouth. The architecture will allow |
: 'r“v_:provnstomng orgamzattons,-marketmg organizations, and customers to create, change, ; and i
_provision their services instantaneously and electronically to meet individual customer needs.
“The operations capabilities reqmred to manage and control the network will be essenttal to

. the success ofthesesenncs o _ : Y. :

“The optical fiber transmission mfrastructure of ﬂte target archttectnre prov:des the vast
bandwidth required to support information networking services, including voice, data, video,
and image. SONET survivable rings operating at Gbit/s rates interconnect the Fiber Centers
with each other and with ATM access nodes. These nodes prov:de a common access
" pldtform supporting a wide variety of customer interfaces ranging from POTS to ISDN,
. Switched DS1, Switched DS3, Frame Relay, SMDS, and B-ISDN. A simple line card

changeout, or a software download to the line card, is all that is required to provision a new

"~ customer interface. This common access platfonn not only expedttes the introduction of new
services, thus maximizing our new service opportunities, but also minimizes risk since the
incremental investment required to tntroduce a new service is small, :

Optical fiber can extend beyond the access nodes to remote multtplexer nodes, located
- very near the customer. Video from a CATV headend or an enhanced services provider
_is wavelength-division-multiplexed onto the fiber at the access node and carried to the-
remote multiplexer node for delivery to the customer over oopper, fiber, or coax
facilities. The remote multiplexer node can provide the same

PROPRlETARY
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5. Evolutlon to BellSouth s Target Network Architecture

- Mdmmmm;hfmmu Networkmg A:clntecture must . f
o mmmmmmmmmmmmmhm A
economlcally This section presents a roadmap for the cost-effective and timely evolution of
- these platforms Background mformatlon and further deuuls of the evolunon steps are TR
comamed in Attachmems 10 thts report, . : T

o 5.1. Evolution to CCS?

'Ihe network slgnahng for BellSouth's INA is based on the out—of-band slgnahng capabllmes
~of the CCS7.network, which is currently deployed 10 50% of BellSouth's offices and wxll
*" reach 66% by y€ar-end 41991, OCS7 will become even more valuable over the next few

yeaz:s as lhe fol]owmg events occur.

e STP Pass-through (1991): STP pass-through will allow telephone compames (e.g.,
- independent telephone companies) to access various database semces through .
BeIlSouth ngnallng Transfer Points (STP).

. CCS7 lnterconneeﬁon to ICs (CCSAC) {1992): CCSAC will allow an
Interexchange Carrier (IC) to connect to BellSouth's OCS7 network, enabling
features such as Charge Number and Calling Party Identification to be provided onan .
- interLATA basis. CCSAC will also lay the foundation for interLATA services such .

as TOUCHSTAR.

*

‘& CCS7 Interconnection to Private Networks (1992): Several private network
- owners have inquired about connecting to BellSouth's CCS7 network. Ultimately,
- this could extend TOUCHSTAR and AIN services between our network and private
networks. o '

e CCS7 Interconnection to Cellular Carriers (1992): Interconnection to cellular
carriers will allow expanded service areas for TOUCHSTAR and AIN services, thereby
enhancing their value to our customers. BellSouth, McCaw, and Bellcore have =
selected southern l-'-'londa as the site for a trial interconnection in 1992 ‘ -

As the demand for AIN services increases the load on the CCS7 network, the speed of the
CCS7 signaling links will need to be increased from the current 56 kbit/s to 384 kbit/s, 1.5
Mbit/s, or even to the 155 Mbit/s rates of B-ISDN. This will likely be more than justa -
~ simple replacement of the physical level; the entire interface will need to be evaluated to
_ detenmne whether changes wnll be required in Ingher levels. :

PROPRIETARY
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'step toward serwce uniformity will lead to lower-cost CPE and network servxces, wh:ch.wlll
"make ISDN more appealmg to the mass market. o e L

U IBeIlSouth plans to tariff the ISDN Basac Rate Imcrface (BRI) which provndes two 64 kbltls
~ B-channels and one 16 kbit/s D-channel, in 1991. This service will be offered initially to

° " large businesses and later extended to "single-line” apphcauons for small businessés and

" -residences. By 1993, several i issues that make ISDN less-than-desurable to the resndence

market should be resolved:

17

5.2. Evolutlon to ISDN : i

ISDN is the nexl evolut:onary step in prov:dmg cnd-to-cnd dlgual connectmt Both AT&T
PR TP BRI SODN ¥h TU52; CHISTSt -

i"i ." Termina‘l?owering Presemly.'!SDN CPE is powered from 2 customer-provxded
_ power source (typically AC commercial power). Unless customer-provided power
: l backup is ava:lable, the ISDN CPE w1ll not functlon dunng 2 commercial power -

) outage. -

o Extens:on Capability: Typically, only one ISDN terminal is allowed to control a B-
channel durmg a call. Therefore, traditional extensnon semce, common to residence
semce, is not available with ISDN. : :

o Premlses Wiring: Some residential premises wiring is probably not suitable for
. ISDN sérvice, and determining whether ISDN will work with a residential customer's
premises wiring may be ume-consummg. Ifi it is not acceptable, mgmﬁcant rewmng

. may be required.

- 128

e CPE Terminal Portablllty The relative expense of ISDN CPE and the moblhty of
residential customers make it important that the CPE will function on multiple central
office switch types. If CPE is not portable, the customer may have to replace it to
move to a new residence supported by a different type of sw:tch.

BellSouth also plans {0 tariff the ISDN anary Rate Interface (PRI) in 1991, with volume
deployment beginning in 1992. BellSouth's PRI tariff will be aimed at providing network
access for PBXs. By 1997, ISDN will be receiving wide acceptance from both business and
res:dcnual customets. _ o ;

'Many ISDN issues, such s terminal powenng and extension capability, are ﬁmdamental "

issues for B-ISDN as well. Resolving these issues for ISDN will also resolve them forB-
ISDN and enable us to introduce B-ISDN more effectively. ISDN also provides much the

PROPRIETARY
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) - 5 3 Evolution to AIN

mmmwms mmspwed ihembh.
processing capabilifies o'fﬂlglta'l’SPC'swntﬂfesﬁnﬁ suppmm%y mﬁﬁwm‘lﬂm&

{an SCP oran’

S ’I'he occurrence of certain mgger condmons wh:le processmg a call will cause the sthch to '_
" suspend call processing and transmit information about the call through the CCS7 signaling
.. metwork to.an SCP. AIN service software in the SCP then seads conuol mformahon back to A
‘ ‘:"-.,‘__;_VtheOOswuchto affecthowthecall:sproceesed. : ; g T D

‘ AIN software can also recnde m ar

- " AIN gives BellSouth control over the specification and development of new network

- services and avoids the need to negotiate a service description and a schedulg for service
development with switch vendors. An additional ‘advantage of an AIN service is that all
customers see a uniform service, unlike sthch-based services which often differ across
vendors' unplementanons.

BellSouth has formed a team to speclfy and develop AIN semees with the followmg
objectives for 1991 and 1992.

¢ Develop and install the essenual Software Development Envuonmem (SDE) required
for the development of the first AIN semoes,

29 e Test the"nd SCP platforms, |
‘ . Develo Calling Name Delivery service fq;;_1993 deployment a-:

Calling Name Delivery (CNAM) is similar to Calling Number Delivery; however,the
network delivers the name rather than the number of the mlling party. The nameofthe - ..
caller is expected to be more valuable to the customer receiving the call than the number. In

~ addition, it avoids some legal questions that have arisen with Callmg Number Delivery, smee

-the call can only be returned if the customer has the calling party's number. Calling Name

- Delivery promises to be a mass market service that w:ll be attractive to resxdentnal customers :

"asmuchastobusmcsscustomers. ST e .f- PRI VR L) o V I
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= lnmally. only the provlsxomng and maintenance orgamzauons will be provxded with some
“-capabilities to modify services. As these 100ls mature, they will be enhanced and made -

accessible to BellSouth personnel outside the provisioning and maintenance organimtions to
prov1de more rapid response to customer requests. At the same time, the provisioning
organization will be provided with more powerful tools to allow greater flexibility and &
capablhty Ultimately, customers themsclves will have the ability to create, modlfy and *
provxs:on thelr own servws . _ _
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" 54 EvolutiontoB-SDN .

. 'BcllSouth has He placmg opnca! f' bcr in the interoffice and feeder environment since the ~ e
* early 1980's to increase the capacity and reduce the cost of transmission systems. Slgmﬁcant v

" advances in optical technology have now resulted in an effort to make economical the - o

" extension of optical fiber directly to customers of 0 a small pedestal located very near the e T

N cuslomcr. N

‘ We have already reallzed trcmendous cost savmgs by usmg optlcal fiber to carry voice ki ' :
~~information, but we will reap even greater benefits from our optical fiber mfrastmcmreas we L

1993.

evolve to the target Information Networking Architecture. 0pt|cal fiber has a vast

‘bandwidth capacity that far exceeds that requ:red to carry voice information; thus, it -

positions BellSouth to offer other information networking services, including data, video, :
and image, which require much higher bandwidths than voice services alone. - .

5.4.2. SONET
BellSouth has been deploying optical transmission systems .since the early 1980's; however,

since no standards existed, each vendor developed equipment with proprietary interfaces,
thits making optical interconnection of these systems impossible. A substantial set of

* mnational and international standards for optical interconnection, called the Synchronous

Optical NETwork (SONET), has been issued, and SONET multiplexer products are now
bccommg available. All transport relief projects planned for 1992 and beyond will evaluate
new SONET alternatives. The initial SONET deployments are expected to be primarily
driven by growth requirements, with only very limited replacement of emstmg asynchronous
equipment during the early deployment stages.

Two major benefits of SONET are its self-healing capabilities and its ability to provide more
economical add/drop multiplexing (ADM). In the loop, 155 Mbit/s systems-are expected to -

predommate, with point-to-point systems initially, followed by add/drop, followed by ADM

rings. The unidirectional self-healing tring (USHR) architecture is expected to be more

applicable in the loop than the bidirectional self-hcahng ring (BSHR). In the interoffice, the .
standard BSI-IR is expected tobe favored when it becon'm avallable in late 1992 or early

. NOTICE ‘
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. m . v =t 2t b —«v-—'v—
= carly-ava"la'bwflly’broadband services in the 1991 - 92 !lme-frame, while planmng for the .
 migration of these services to future B-ISDN platform, is essential to our su

“Switched Multimegabit Data Serv:cc (SM.DS) isa l 5 Mbuls'to 457Mb1tls- -

+..-connectionless data service. designed to support LAN interconnection and i unagmg S .

-~ applications. SMDS uses the 802.6 oell structure; which has been closely alngned SRR
. with the ATM cell structure to facilitate a smooth evolunon of SMDS to B—ISDN T oL

" Frame Relay.

- Switched DS1: -

Frame ‘Relay isa 64 kbuls to 1.5 Mbit/s (and possibly higher) connection-oriented
data service designed to support LAN interconnection and terminal-to-host
applications. The Frame Relay protocol and procedures are similar to LAPD, so it is
relatively easy for CPE and switch vendors to add Frame Relay interfaces to existing

equipment..

k4

Switched DS1 gives customers the ability to place 1.5 Mbit/s calls to other customers |
on a real-time basis for applications such as video conferencing. Switched DS1
requires that existing digital cross-connect systems and narrowband switches be
enhanced, but allows customers to use existing CPE. Switched Fractional DS1
service may also become important; this allows a customer to place calls vnth a

bandwxdth of n x 64 kbit/s to other customers on 2 rcal-ume basis.

132
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5.44. Iniegi'ation of Services on.a B-ISDN P_iatforni o

mmmmmmm

, "operaung. and mamtammg many dlfferent servnce-speclf' ic platfoxms.

B.ISDN is based ona new conccpt callcd Asynchronous Transfcr Mode (AT™), in %vl*ch all
information is packaged into small 48-bytc cells. Each cell contains a 5-byte header, which -
carries an explicit channel identification that simplifies the multiplexing and switching of all "; :

types of information, including voice, data, video, and image. With ATM, celis are .- S

e generated as required by the application. For example, a 64 kbit/s voice application would

... generate about one cell for every 2000 cells on a 155 Mbit/s interface, and a 45 Mbit/s video -
h _"apphcat:on ‘would generate about one cell for every three cells.” Data communications, \vh:ch _‘ L
tend to be bursty in nature, can also be supported by ATM, ‘and celis are generated only . T
‘when the application has information to send. Therefore, an additional feature of ATM is
" " that the network can use statistical multiplexing to achieve jncreased network cfﬁciency - -

A'I'M will also enable the installation portion of provisioning to be simplified. For example,
an ATM access node can support many different types of customer interfaces, such as POTS,
ISDN BRI, ISDN PRI, SMDS, or Switched DS1, simply by inserting the appropriate line
card. The line card converts information on the interface to ATM cells, which are carried
within the SONET transmission payload to the Fiber Center, where thé cells are switched to

~ . the appropriate destination based on the channel identification in the header. The ATM
switch in the Fibér Center handles all cells 1dcnt|cally, mdepcndcnt of the service interface at

the access node. . 5
5.4.5. Introduction of B-ISDN Customer Interfaces |

B-ISDN also provides a new integrated User-thwork Interface (UN'I), which vnll allow a
customer to multiplex many different types of information, including multi-media
communications, on their premises and to connect to the public network over a single ATM-
based interface that supports the full range of communications required. The ability to
establish ATM virtual channels on déemand will stimulate the introduction of many new user
applications integrating voice, video, data, and image communications for both business and
residential customers.

PROPRIETARY
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5 5. Evolution to PCS

'_ A personal 'commumoatnons'semce wuh a small hand-held phone would |deally facrhtate all ‘o
of the followmg o

Recewmgacall anywhere and anyume.
J—Iavmg one phone that aecommodates both busmess and personal calls, :
H- Havmgonephonenumber,and cet et o --:-',_'__

- Implementmg personal call-handlmg preferences. such as automatic call scroemng
and automaueally returning cails at a more convenient time.

‘There is currently a hlgh degree of regulatory uncertamty regardmg the role BeliSouth and
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Mhmumm&ﬂ&u&u
134 my’dlhoubeldlulumptmm-gnmm -

S o 02A012 USZS1
= v ) é’ w‘ .
G o R




,24

T Thc archuecture for wireless ESSX consnsts of various radlo ports d:stnbuted on eaoh floor
_of the ¢ustomer's byilding according to traffic requlremeut.s and radio propagation S
_ characteristics. Users will be able to send and receive calls throughout the building. .An
o N1 4] LN G BT B BT IO 10 UL B S VST moves
. building. Each radio port will support multiple connections accordmg to traffic needs and ‘
.- will be connected via ISDN BRI or PRI facilities to a radio port controller. New ISDN ... ..
.. 'D:channel messages will be defined for such functions as handset registration and handoff
.~ between cells. The radio port controller will be connected to ISDN lines from a digital -
. . central office. A function of the radio port controller is to make the user's handset appearto
7. behardwired to the swuch port. Switching is performed in the radio port controllerto . g
"+ perform handoff and to connect the user to his or her assigned switch port. Eventually, the - e
. .funcuon ,of Jhe 1adio pon comroller could be mte_grated into the d:gltal swuchmg system L e O

Three wireless ESSX tnals are planned for 1991 to establlsh the concept of wnreless ESSX m _'
different env:ronments with heterogeneous equ:pment. The goals of the tnals areto: . . -t

HOTICE : :
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T s -,f'_-- ) 6. Conclusions

The general mduslry consensus is thai the pubhc telecornmumcanons networkwrll move _
- “WUppoTts information services, including not orily voice, but also data, video, and i lmage
-~ communications. BellSouth is well positioned to evolve its network over the next decade to
. aflexible and oost-eﬁ'ecuve target archnecture that can respond rapldly to emergmg
A customer needs. " " _ L

. BellSomh mget Informanon Networkmg Arch:tecture embodtes the key attnbutes lrsted
below St G : :

' . Suppor:sMultrple Sennces ona Common Platform G - e
"« Enables Rapid Servrce Delrvery SRRl SRR . IR L
.. _* _Enables BeliSouth to Control the Tirmng of .Semce Introducuon -
» Preserves Customer Jnvestments Through ._Servroe Continuity
¢ Uses Appropriate Open Standard Interfaces
* Provides High Reliability and Survwabrhty
<. * N etworks Other Networks
. Iutegrates Network Elements and Operauons Systems into a Common Platform
* Provides Independence from Regulatory Decisions )
& Supports a Wide Range of Communi_cations'Béndnridth
¢ Supports Multi-media Communications |
s Provides Private and Secure Communications
o Increases Customer Control of Services )
* Reduces Redundancy in Corporate Databases = -

. The feasxbrlrty and practicality of evolvrng BellSouth's current network to the target
Information Networking Architecture are of paramount importance. In the past, new .
capabilities have been added to BellSouth's network by replacing older systems with newer

_systems. Two enabling technologies, end-to-end digital systems and Stored Program Control

) *-  (SPC), now make it possrble to evolve the current network by integrating new services nnd 7
capabrhnes. S - e - L
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Five p]atforms and their Operat:ons Systems form the foundatton for BellSouth s target
. Informauon Networkmg A:chuecture. o Ca .

e AIN places the developmcnt of new semces under BellSouth's control, enabhng the -

T ‘B-‘[SDN extends ‘[SDN to oﬁer new‘h:ghibandwndth commumeat:onssemces to end

5

| Support extstmg and future sthched uarrowband, w1deband and broadband servnces : | :

i 7' ISDN extends d:gnal communncahons and out-of—band message-based mgnahng
capabllmes to end users to enable new switched services.

raptd mtroducnon of new network services.

users and provides them over an mtegréted platform to minimize capxtal and
opcrations costs. =0

» PCS pffers new services which gwe users freedom of movement and mcreased
control from any termmal and to any network. o

Section 5 has presented a summary of the steps needed to evolve BellSouth's network to the
target Information Networking Architecture. The attachments to this report provide a more

- detailed description of these steps and discuss some of the issues associated with this
_evolution.

Attachments:

A -Evolution to CCS7
B = Evolution to ISDN
C -Evolutionto AIN
D -Evolution to B-ISDN
E - Evolution to PCS

F - Evolution of OSs

- G -Evolutiomto INA | : — w
H - Glossary ' X R\g :
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. AttachmentA o o i i} ”Evolu.tiont.o CCs7

_ : A-l Background ..... _
O Asdd GGSTdrohiteomre.
IR S % By by B wwhysfﬂﬁréhnecture 5
RTi e Adll2. CCST Protocol Architecture............ 6
T A2 1991 Events.. LS e 8
S ot ARl STPPass-'I‘hrough % S vorenee 8 i
. A3, 1992Events....... e s I
10
10

]

A-3.1. CCS7 Interconnection to ICs (CCSAC)
“+ A-3.2. CCS7 Interconnection to Private Networks.......:...

N L7 A-3.3. CCS7 Interoonnectnon toCcllular Carriers oD soceeoneer L)
oAt 1995+ EVERtS . . ‘ 1 -
e " A-4.1. Increase Capacity of CCS‘7 NetWorkeweooeererenene resasssarsen 11
- A-5. Critical CCS7 Issues. etrecan. ' 12
- _REFERENCES B — 13
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" Evelutionto CCS7 -+

A-1. Background

e *wa'fe'ﬁ&ia'fot’b""ih access a5d network sxgnﬂxng‘[‘j 'tommon control switching systems,
i+ such as the No. 5 Crossbar, while still accepting dial pulses on both customer loopsand = -
" interoffice trunks, could also use Multi-Frequency (MF) signals to speed up interoffice .
- " signaling. 'Later, the introduction of Dual Tone MF ('DTMP) or I'CMJCJ'{-mM":l s:gnahng

i extended this concept to access sngnalmg-

y ,D:al pulse and MF s:gnalmg are ealled in-| band' bccause the s:gnahng mformatmn is camed -
1" within the voice communications channel. Stored Program Control (SPC) switching systems™
“# ~=yrith intelligent procesms made it possible for signaling information to be carried "out-of- L
‘.- band® over a common sngnahng channe! that is separate from the voice communications =~ _
~ - channels. Furthermore, in this merger of computers and data communications, the signaling -~ -° -
. information carried over the common signaling channel could be functional data messages . .
" gather than tones or pulses. The advantages of "out-of-band” common channel signaling

‘ mclnde:

- Slgnalmg does pot mterfete wuh an active communlcanons chanael (e.g., talkoff, the
emoneous tntexpretanon of user information as szgnalmg. is eliminated),

— Shortening of interoffice sngnallng delays results in increased utillzatlon of
transmission and swntclnng facilities,

— The capability for transmmmg functional data mmages enables new services such as
calling party |denuﬁeauon, and

.~ The capability for transmitting functional data mesages between aCO and an scp
-  enables the development of Intelligent Network services. 2

In 1976, Common Channel Interoffice Signaling (CCIS) was introduced in 4ESS toll
switches. In the first major application of packet switching in the Bell System, signaling -
messages were carried from switching offices over 2.4 kbit/s signaling links to Signaling
" Transfer Points (STP), which routed the signaling messages to other switching « oﬁces [2].
- - usinga vanant ofa protoeol called OCTIT Slgnalmg System No. 6 (CCIS6). o o

~ The BellSouth Conunon Channel Slgnalmg Project began in mly 1982. Common Channel
Signaling (CCS), under the direction of AT&T, was primarily bemg used in the toll network
.. -atthattime. Migration of CCS to the local network, while seeming to be the appropriate
- = long-term strategy, had no real driver or economic justification. It was apparent that network
© .. .- savings alone would not pay for local common channel signaling, so BellSouth began to
onoel :dennfy potenual revenue-produclng semces that could nnhze a CCs network. :

e pRGP’?EETAR\
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' Attachment A fa o st 2 S Evciution toCCS7

A tearn was formed in Apnl 1983, to study service and tcchmcal altemauvcs, as well as

~ requirements. Two protocols were considered, CCIS6 was alrcady being used in AT& AT&T's
ARG St BT AT RADRSC SEIIORs WRTIe .

., available on some switching systems and some services had already been developed, it was -

limited in scope and was already outdated. Implementing CCIS6 would make the mcvnablc “

transition to a more sophisticated protocol more difficult. OCITT Signaling System No. 7

(SS7) offered scvcral advamages over CCIS6 mcIudmg. ' . ‘ A

, 7 = Pubhc standards wh:ch madc a muln-vcndor envxronmcnt much easner to lmplcmcm, £

. .A.morc .modem dmgn whlch mcoxporalcd more modulamy and ﬂc:ublmy,

A forward-lookmg dxgnal cnvxronmcnt thh thc polenual to accommodate ISDN
' mssagesandfcamas,and - S 7 R

i Anadmm:suzuonmuchsmplcrthan CC[SG.

The major concern with SS7 was its availability, i.e., when the protocol would be

sufficiently defined to support the services BellSouth was interested in deploying and when

the vendor market would support the technology. Based on research and consultation with

Bellcore, it was determined that sufficient protocol specifications to cover the initial

BellSouth requirements would be available in 1986. Further, based on interactions with

" wendors, it was apparent that most of them were already incorporating the SS7 protocol into
their product lines. All this led BellSouth to conclude that SS7 could be degloycd in late
1987, only one year later than CCISG could bc dcp!oycd.

BcllSouth decided to use a two-tu:r cCs7 network. The first phasc in 1987 shown in Figure
1, consisted of a pair of Service Control Points (SCPs) and Regional STPs (RSTPs) split
between Atlanta and Birmingham, and a pair of Local STPs (LSTPs) located in Atlanta. The
initial STPs were AT&T products, and the SCPs were developed by Belicore. The initial -
Service Switching Points (SSPs) included 4ESS, 1AESS, and DMS 100/200 LATA/Access
Tandem switches throughout the region. Initiaily, these tandems were homed primarily on
the RSTPs, with some homed on the Atlanta LSTP pair?. The databases for the two initial

* services, 800 database service and credit card validation servnce, were contained in the SCP
pair, which homed on the regional STP paxr As the initial services were database only, no
trunk sngnahng was required. - - '

21fhcu13u_istolioc:e:SSP"soqmonly; lhi!:\i}iucccn:cby thccndcf 1991. N

NOTIGE -
° thnumuduhwmamdhﬂﬂ&wﬁot.
_uwoﬂuuudauucannmdnuHMnqwunmu _

141 .y
e FO2A012 OBZH




Attachr'n.ent;a""__‘- | U 3 - = ~ Evolutionto CC.S‘_I_f

Blrmingham . e vo s “Atlants

i

SSP . (ssP ' SSP SSP

SCP:  Service Control Point
RSTP: Reglonal Switching Transter Point
- LSTP: Local Switching Transfer Point
: SSP: Service Switching Point

F’g L Imtlal BcllSOuth oCs7 network.

Begmmng in 1988, LSTPs began to be deployed to support local trunk sngnalmg for
TOUCHSTAR™ services. The first major location to deploy TOUCHSTAR was Memphis in
October, 1988, using Ericsson LSTPs and both AT&T and NTI end offices. By the end of
1991, LSTPs from AT&T, Ericsson, or NTI will be deployed in all but two BellSouth
LATAs. Fifty percent of BellSouth end offices and tandems now have-local SS7 and -
TOUCHSTAR deployed; this will rise to 66 percent and will include all major metro areas
within BellSouth by year-end 1991, providing OCS7 access to over 78 percent of BellSouth's
main stations, as shown in Fig. 2. CCS?7 access is planned for all switches, except 2BESSs,
by year-end 1995 '

The extensive backbonc OCS7 network provideﬁ the long icun signaling trénsport and -
database access mechanism needed to support existing and future services, including o
intral ATA and interLATA functionality, for the ISDN, AIN, B-ISDN, and PCS platforms.

pR P"""’TARY
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B0 8284 86 B 30 I2M- B0 % 82688 20 w2 84

 ¥ig.2. Bwolution to'CCS7 in BellSouth [3].
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 AtachmentA . - 5 Evolution to CCS7 "

A-1 .1 . CCS7 Architecture

T " the CCS7 nctwork. The zypcs of sxgna mg links uscd in the CCS'I network are lllustratc in
-fﬁ‘FB3[ﬂ ; |

: ] _A (Access) Lmks connect a Slgnalmg Pomt (c g., SSP or SCP) to an STP panr
_ o ‘%3;}3 (Bndgc) anks conncct mated pa:rs of S‘I'Ps at thc same lncrarchlml Ievcl.
i -' C(Cmss) bnbcmmmsmmtmmpnscnmmcdpmr

= D (Diagonal) Links connect an!SI'P mated pair toan RSTP mated pair.

E (Extended Acccss) Links connect a Sngnalmg Pomt to an STP pair other
than the home S'I'P

F Links directly connect two Signaling Points.

PR il A T e

Fi 3.3 CCS?physlcal archuccturc. o

, NOTICE ,
Not for use or diaciosure outside BeliSouth of
W“""“““"““'WWW,W

SLL | FU2A01L odzel ., ¢
A

144




e At.tnr'chm?‘.‘.tA: B g ‘ _ 6 e ‘Eéoldtio'nto.C(fS‘]“'-.'i-'.-',.i

A-112 CCS? Protocol Archltecture e I ' et 7 0 /\§

g “%ﬁm"ﬁﬁﬁ%“““%‘“ﬁ mn" e epronocol
i archuccture ofSS? is |llustrated in F‘g 4[5 6 7] s . et o
DR oo Modet 67 Protoccl Model R
Presentstion - [ T ISDN-UP Sl et
Seselon - | - Null o
{ Network | e “MTP Laveld : -
. | Datalink - MTP Level2
Physical . MTP Level 1
OMAP: Operations Maintenance and Administration ﬁart
ASE: Appiication Service Element
TCAP: Transaction Capabliities Application Part
- ISDN-UP: ISON User Part
: SCCP: Signaling Connection Controf Pm
. MTP: . Message Transter Part

. Fi g 4. 887 protocol archntectute.
‘I'hc Message Transfer Part (MTP) prov:des reliable transfer of signaling messages. Level 1
provides a connection to the transmission medium. ‘Level 2 ensures reliable data transport on
alink. Level 3 provides thessage routing functions and network management functions
needéd to reconfigure the signaling network in the event of signaling link or signaling point’
failure or to control traffic in the event of congestion. The routing label used by MTP Level
3 to route a Message Signal Unit (MSU) toward its destination consists of a Destination
Point Code (DPC), an Originating Point Code (OPC), and a Signaling Link Selection (SLS).

The Signaling Connection Control Part (SCCP) provides (1) specialized routing called
Global Title Translation, (2) SCCP management to reroute or throttle signaling traffic in the
event of failure or congestion in the signaling network, and (3) connectionless service.- ‘

_ Global Title Translation is required when an "indirect" address is provided for an SS7 _
- packet; this address must be translated to a DPC to route the message to its destination. . . " -
' Global Title Translation is typically performed‘at an STP. Connectionless service allowsa -

user of the SCCP (e.g., TCAP) to request a transfer of up to 255 octets of user data without
first requesting the establishment of a signaling connection. The user data is includedina

unitdata (UDT) message, which co_ntams the addwss used for rout:ng within the message g ,_,-'

. __ PROPRIETARY _
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" The Transactnon Capabllmes Apphcatlon Part (T CAP) supports non-clrcult-related semces
It uses the connectionless service of the SCCP to carry messages between exchanges, ©
between exchanges and databases, or between an exchange and the mterworkmg pomt to an

A ISDN customer : : ‘

i | , Appl:canon Semce Elements (ASEs) prov:de the speczﬁc mformauon that a parucular . : ‘;'
" application needs, e.g., information for querying a remote database to convert an 800 number O
'mto a network-routable telephone number VT . . , . 2 <

= -'nze Operauons Manntenance and Admmnstrauon Part (OMA.P) uses TCAP to momtor the :
" “protocol after it is deploymeat in the OCS7 network. Specifically, OMAP provides routmg
verification tests for.the MTP.and SOCP, determines if there are far-end eqmpment failures, .
_ performs circuit validation tests on exchanges, and collects measurements at. sigpaling nodes. N

B ;.-71. & i s

_ Tbe ISDN User Part (ISDN-UP or ISUP) controls the setup and tear-down of calls between
switches in the CCS7 network. This information consists of trunk signaling and any ‘
additional service-related data (e.g., for TOUCHSTAR, AIN Release 0, Carrier Access). After
an ISUP message is 'transported from a node to the next node, a trunk is established between
the nodes, and the message is sent to the next switch. This process is repeated until the
destination switch is reached. Work is proceeding an the extension of the ISUP to support

- the establishment of ATM virtual connections for Broadband ISDN.

. NOTICE 5.8 A
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Attachment A 8 _ Evolution to CCS7 el

e 8oz ® A-2. 1991 Events

| A-21 STP Pass-Through

. S'l? pass-:hrough allows other wlcphone oompames to access databases through BellSouth'
_ . STPs to provide various database services. Independent Telephone Compames arc) thlmt
" the BellSouth region currently access our intraLATA 800 database in two ways - through
direct connection to our LSTPs via "A" links and indirectly through BellSouth SSPs. We -

“+  also provide operator scrvices for a large number of independent companies, and while we -
currently send all independent company credit card validations for intralLATA calls to the .
AT&T Billing Validation Application (BVA), this is expected to change for many of these -

' vahdauons on 12./31/91 when the AT&T BVA'is scheduled 1o be terminated.

: sil

. i R
We havc filcd 2 waiver with Judgc Greenc rcquesnng authonty to perform database i tnqtuncs
for 800 and LIDB service for ITCs where the signaling crosses LATA boundaries. The DOJ
has already agreed with the waiver request and if Judge Greene does not ask for additional
information, a ruling could be expected during 1991. If we lose the capabthty to provide this
1ype of pass-through, the independents must find another method of gaining access to these
databases; this could then, in turn, cause them to have to find another means to connect to
our network for local non-database services such as TOUCHSTAR.” This would necessitate
changes to our network, since some independents and other network providers currently
connect to our network via A" links for intercompany TOUCHSTAR.

f‘ B Fig. 5. s*rrpats;-n_mugh' 5 - | o : \x
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AttachmentA 5 > o 9 . Evolution t‘(_a‘(f-(.:Sfir

ey o T A-3 1992 Events
| '-; A3, c097 lnterconnectlon to IC's (CCSAC)
4 N CCSAC is the capabﬂlty to set up an mlanATA call overa Feature Gmup D trunk usmg :
~.- - 887, and will allow Interexchange Carriers (IC's) to interconnect to the BellSouth CCS7 - -
" network. Once CCSAC is deployed down to the end office level, much faster call setup and

: _teardown of connections will be possible. Optional features offered with CCSAC are Charge -'
) Number Callmg Parry Idennﬁcanon, and Carner Selecnon Pamneter : o

e Sinee CCSAC will be offered as an opuon to Switched Access Feature Group D CCSTadds
. * _value to BellSouth's network and offers inceptives for IC's to use our network 10 xeaeh thcu'
T custorners. theteby dummshmg the thxw of bypass. ST T . i

* The archltecnnal alwrnanves for OCSAC consist of cither a BellSouth S‘I'P pan'
interconnecting to an IC STP pair via-a quad of Bridge (B) kinks, or a BellSouth STP pair
interfacingto a Slgnahng Point (SP) in the interconnecting network via a pair of Access (A)
links. CCSAC service was deployed in Greensboro and Memphis in 2Q91. Seven more

_ meu'opohtan arcas are planned for 1991, 13 for 1992, and 15 for 1993 :

' Fig-ﬁ. CCS’iInterconnecuontoICs . i L
'""P f
PRCP LTAQ
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7" Attachment A

| A-3 2. CCS7 lnterconnectlon to Private Networks

' BellSouth has reccwcd mqumes from several owners of pnvate nctworlm fori mtcrconnecuon )

“to our CCS7 network to provide improved network connection; as well as to deliver the L

calling number to the private network. Ultimately, this connection could extend TOUCHSTAR -

- and AIN services between our network and private networks. The demand for this appears =~
.to be something that will increase greatly over time, particularly as ICs begin to make this .~ -

- type of connection to private networks, bypassing our network. ‘At this point, however, = . -

requirements are not expected to be completed uatil 12/91 for this type of i mterconnectxon. &y
and very fcw PBXs are capable of conncctmg directly to a CCS‘I network. - SRS

: A-3 3. CCS7 lnterconnection to Ce!lular Carriers

Interconncctxon to ce!!ular cartiers will cxpand the service areas for TOUCHSTAR and AIN S e
services, thereby enhancing their value to our customers, while also giving a cellular carrier = -

the opportinity to generate new revenues from the sale of services similar to TOUCHSTAR.

National standards are now being developed for mtcrconnectlon between a cellular network

and an LEC network.

BellSouth Corp., McCaw Cellular Communications, and Belicore have selected southern
Florida as the site for a trial interconnecting the BellSouth network and the switches of

" wireless carriers using SS7. The 1992 trial will include four phases over 12 to 18 months.
During the first phase, the Transaction Capabilities Application Part (TCAP) of SS7 will be
transmitted on an interLATA basis, Phase two will test the call setup pomon of the CCS7
network. Phases three and four will expand these trials to include processmg network
functions on an interLATA basis with interexchange carriers.

Cellular Carrier

PROPW ARY

Cdllllll’ clﬂ'l«

-------

Trunks

- Fig-7. ©CS7 Interconsection to Cellular Carriets.
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.Aﬁéchmehtﬁ Z o - 11 T ., '-EV_"lution to CCS7 -

- ; A-4 1995+ Events

- ._ A-4 1. lncrease Capacity of ccs7 Network

ccs? s:gnalmg lmks currently Operate at 56 kbu.ls, and the most heav:ly-loaded STP pair -

. curently uses only two of the eight possible link pairs. However, as the demand for AIN

. services increascs, the amount of signaling traffic will increase. Furthermore, some AIN -

~ services may place stringent constraints on the allowable delay in passing an SS7 message o
~_between an SSP and an SCP. The queucing delay at a node as 2 function of traffic load and -
. link speed is illustrated in Fig. 8. As AIN is introduced, both capacity and delay R
" requirements may result in the need to inctease the transmission rate of CCS7 links to 384
. kbit/s or 1.5 Mbit/s; and possibly to B-ISDN rates eventually. .In the U.S. we expect that the
"~ ‘need for B-ISDN rates for signaling will occur well after the year 2000, if ever; however, -
* Nippon Telephone and Telegraph (NTT) of Japan believes that the transport of network
signaling traffic will actually be one of the major drivers, along with new services revenue -
and network integration cost reductions, for the deployment of B-ISDN switching

technology in their network [9).

Deley (meoe)
a. -

=0~ Delay for 56 kbit/s links | ‘ .
—&—~ Delay for 1.5 Mbit/s links | '

0
.01 0305.2 4 6 810121415
Unkl.oed(ubltle) :

Fig. 8. Effect of Lmk Speed on Queuemg Delays at a Node

' P 1 L d !

PRU‘*" \n—-

L . NOMCE - .

150 ,Not for use or disclosure outside BelSouth or
- mammmmmm ‘ . :
o o . _F02ﬂ01£ 0B2s/ -




" A5. Critical CCS7 Issues

.. Standards ‘v S

Standards, as well as lechmeal gundelnnes for mterconnecuon to other networks
mcludmg pnvate networks and cellular camers. are not mature. = :

_Regulalory Issues

. Many regulatory issues are Stlll unresolved regardmg speclfic sennces bemg planned '
or provided using the CCS7 network, and resolution of some of these issues will
.- impact how and whea we expand our exrsung network and make wrdespread o
N connectlon to other networks. - _

» OAM&P

* Necessary operations, maintenance, administration, and provisioning interactions
must be established on an inter-company basis.

« Business Relationships

A major hurdle in progressing to natronal CCS7" is the initiation and maturing of
business relationships wrth potennal mterconnectmg networlcs '

-
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. AttachmemB . 1 _ EvolutiontoISDN -

B-1 Background -‘-',f'_; S

B-1 1. Dlgital Transmission

N Early trunks between off‘ ices used voxce-frequency cable patrs As the number of trunks LR
increased, carrier systems were mtroduced to carry multiple trunks over a phystcal R
transmission medium and reduce the per-trunk cost. Early carrier systems used anaIOg ng R

frequency-drvrs:on multtplexmg techniques, while later systems used dlgttal tunc- '

: dmsron multtplexmg techmqus, as shown in Table I.

Carner System Med:um ' Channels Multtplexmg BandwidthlBit Rate
o Open Wire | - . 16 Analog 2 -256 kHz
ON - Cable Pairs | 24| - Analog 36-132kHz
N1, N2 Cable Pairs 12 Analog 36 - 268 kHz
N3 Cable Pairs 24 Analog 36 - 268 kHz
L Coax, Radio 600 Analog 60 - 2788 kHz
T1 Cable Pairs 24 Digital 1.544 Mbit/s
TIC Cable Pairs . 48 Digital - 3.088 Mbit/s
T3 Fiber, Radio 672 Digital 44.736 Mbit/s
-1 T4 Fiber 2016 Digital 139.264 Mbit/s
SONET OC-1 | Fiber 672 Digital 51.84 Mbit/s
SONET OC-3 | Fiber 2016 Digital 155.52 Mbit/s
SONET OC-12 | Fiber - 8064 Digital 622.08 Mbit/s
SONET OC-48 | Fiber - 32256 Digital 2.4 Gbit/s

Table L. Evolution of Carrier Systems [2].

The first commercial T1 digital carrier system was introduced in the Bell System in
1962. Drgttal transmission systems provide several advantages including:

o htgher capaetty and lower cost,

- hrgher quahty voice transmrsston, and

- enabhng of transport of data communlcattons.

PR‘U. Pk

‘Tt’-’t

Digital carrier systems at the DS3 rate or htgher require coax, dtgntal radlo, or Opttcal
fiber s a transmission medium. Initial optical fiber systems used proprietary optical
signal formats; however, since divestiture, an optical transmission signal format called
SONET has been standardized intemnationally in the CCITT [3, 4, 5] and nationally in

- ANSI[6, 7]. Some SONET multiplexer products are now available and are currently
undergoing evaluation in BellSouth field trials. Fig. 1 illustrates the evolutton from

. 156

- analogto dtgttal carrier systems in BellSouth.
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- 4000T [ o~ Dighal Carrier Circuits
~A— Baseband Circults o
-0~ Analog Carrier Circuits - -

Fig 1. 'Evolutlon of BcllSouth Camcr Systcms [1]
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| B-1.2 Dlgttal Switching

The stcp-by-stcp, crossbar, and early SPC (lESS 1AESS, ZESS 2BESS, 3ESS and

" RSS) switches used analog switching techniques. The AT&T 4ESS, introduced for toll

- switching in 1976, contained a digital time-slot interchange ('I‘Sl)lumc-multnplexed 5
" switch (TMS). Analog trunks that terminated on the 4ESS were converted to a digital -

i format for switching. However, digital trunks did not require conversion, thus PfOVlde e

an efficient tcrmmatlon that reduced the overall cost of transmission and swuchmg, as
' shown‘m Fig 1 : :

' Vc;leo Fhﬁuoﬁc.y'l'ruﬁko - .

Anslog

. |_Switch - T e - o Switeh _
Anafog B Aﬁilog Carrler Systim ' Digital
Switch Switch
Ansiog Dlgltal Carrier System Digital
Switch Switch

Fig. 1. Synergies of Digital Camrier Systems and Dlgltal Swuchmg Systems.

. The NTI DMS-10 switch, first installed in 1981, was a digital time-division switching
system designed for local offices serving from 200 to 6000 lines. The AT&T SESS, first
introduced in 1982, was a digital time-division switching system designed for local
offices serving from 1000 to 100,000 lines. Fig. 2 shows the evolution from analog to
digital switching systems in BellSouth.

=0 Total Switches
20007 | -&— Digtal Switches

1600 9—0—0—0—0—0—0—0—0~0—0—0-0-0-0 20000

25000+ | ~O— Total Lines (000) -
=4= Lines on Dightal Switches (000)

- I P - - ‘

Fig. 2. Evoluuon of BellSouth Swntchmg Systems [1]
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“used Adaptive Differential Pulse Code Modulation (ADPCM) voice coding to multiplex

= AttachmentB - 4 - tlutfon toISDN =
B-1 3 Digita! Loop Carrier Systems
The AT&T SLC l-40 dtgltal loop carrier (DLC) system, :ntroduced in the mid-1970's,

* 40 POTS channels onto a single T1 carrier line. The AT&T SLC-96 DLC system,
 introduced in the late 1970's, while making less cfficient use of bandwidth by *
muluplexmg only 96 POTS channels onto four T1 carrier lines, was compatible w1th the L

o - PCM voice coding used in digital switches and interoffice carrier systems. A Central

~ Office Terminal (COT), as illustrated in Fig. 2, was required to connect a DLC systemto <** "
an analog switch in a configuration referred to as Universal DLC (UDLC). However,
since the voice coding of the SLC-96 is compatible with that of a digital switch, its T1

' carrier line can be connected directly to a digital switch in a configuration referred to as s
Integrated DLC (IDLC) [8]). This provides addtttonal synerg:es between digital switches I A
and digital loop carrier systems. :

=
= ‘ Anglog
=— ar DLC System (Universal) E: Switch
—
i zs
= Digitat
[ DLC System(integrated) Switch
=—i ) ‘ :

DLC: Digital Loop Carrier
RT: Remote Terminal
COT: Central Office Terminal

Fig. 2. | Synergies of Digital Loop Carrier Systems and Digital Switches.
'B-1.4. ISDN o

ISDN is the next evoluttonary step in prov1dmg end-to-end digital connectivity. 'l'he idea
of an integrated a!l-dngltal network was first proposed to the CCITT in 1972 {9]. By the

early 1980s, the last remaining network component to digitize was the local loop, and by
1984, the first technical standards for 1mplementmg ISDN had been ratified.

- 1 Trademark of Western Electric Co.
' Notforuse or disclosure outeide BeliSouthor
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s " EvolutiontoISDN - . -

B4 ISDN Archltecture

Basic Rate Interface (BRl) ISDN shown in F'g 3 is analogous to the telephone loop

. currently in use. However, it provides the equivalent of 144 kbit/s bandwidth instead of
. a'single 3 kHz analog audio channel. BRI provides two B-channels and one D-channel
~~ ina configuration commonly referred to as 2B+D. A B-channelisa 64kbits -~ % .-
bidirectional information channel that can carry any digital information such as digitized

. voice or data. A D-channel is a 16 kbit/s packet channel that can carry low-speed packet

 data, feature activation information, and "out-of-band" signaling messages for controllmg
. the Bchannels. This "out-of-band" sngnallng capability is analogous to that prowded by ©
CCS7 wnhln the networlc. and enables new revenue-producmg services.

; Prunary Rate Interface (PRI) ISDN carries 23B+D channels over a dxg:tal 1.5 Mbltls
facility, and it is designed to meet the network access needs of a PBX or main-frame
computer, The PRI D-channel differs from the BRI D-channel in that it has a data rate of

64 lcblt/s, but it does not support data servnce.

ic1

PBX PRI

@anl |

PRI

Host

Computer

- x. 79 .
Public L
—(Packet-Switched
Network

ET: Excha
PH: Packet

¢ Termination
ndler o

AT;: Access Tandem

TE: Terminal Equipment

160 .

Fig. 3. ISDN Architecture.
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Y AdachmentB . - 6 . FlutiontoISDN -

3-1 6. ISDN Status

" In addmon to the mtematlonal Recommendauons promulgated by the CCITT, Bellcore
. and the regional BOCs have also been developing standards and requtrements for ISDN
. in the Umted States network. these are summanzed in Table II BT o f R

i Bellcore [aNST .~ [eaiT .
B oc e e TRs . |Standards - |Rec.
© "+ { Network Layer .- Common Supplementary TR847‘ ] ANSI Tl 610 2 1Q932
Senioes 0| Service Signaling - JTR861 Sl ORI TP I
PacketMode Call AT 'I'R301 ANSIT1608 X250
Circuit Mode Call TR 268 ANSI‘ T_l.607 Q.931
Data Link Layer | PRI/BRI Circuit Mode TR793 ANSI T1.602 Q.920, Q.921 -
BRI Packet Mode - TR301 |X3.100 X.25
Physical Layer | Primary Rate Interface TR 754 | ANSIT1.408 1431
(S/T/U interface) | (PRD ‘ :
o Basic Rate Interface TR393 | ANSIT1.601 (U) |1.430
. (BRD) : TR 397 | ANSI T1.605 (S/T)

Table IL ISDN Recommudat:ons, Standards, and Requrrements

BellSouth began to deploy vendor-specific ISDN on a very limited basis in 1988, but
intentionally sought to limit ISDN deployment until standard ISDN products were
available before beginning volume deployment. The regional companies agreed that a
phased development would be the most realistic approach, and they agreed on a set of
capabilities to be included in the initial phase, entitled Phase 1.1 ISDN. In early 1988,
Bellcore began developing the Technical Requirements necessary for the switch vendors
to provide the first phase of ISDN, and by-1989, the Technical Requirements for Phase
1.1 ISDN were complete and available to the switch vendors.

In late 1989, AT&T and NTI announced that they would deliver products in full
compliance with the Phase 1.1 TRs by year-end 1991. However, by May, 1990, both
vendors mdlonted that they would not be able to dehver Phase 1.1 ISDN in the agreed-

% PROPR“’-TARY |
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' In light of the vendor noncompllance, a national task force wuh representation from -
" Bellcore and all of the regional companies, was estabhshed to assess the near-term :
viability of ISDN. The task force analyzed the capabllmes defined in Phase 1.1 from a
* target market perspective to determine what subset of the Phase 1.1 capabilities was _' L
necessary to make ISDN attractive to various market segments. In February, 1991, .
-~ Bellcore issued a Special Report entitled "National ISDN-1" [10] which'specifiedaset’
- of features for 1991-92 availability that is expected to be attractive to the initial set of . -
customers, primarily large businesses. The goals have not changed; all the regional -
- companies still want full vendor compliance with Phase 1.1 TRs. However, the reallty 1s
“that Phase 1.1 ISDN, initially mteuded to be the first phase in standardtzed ISDN will -

nself have to be aclueved in pham

" In the second quarter of 1991, BelISouth began tanffing basic rate ISDN semce, T AR
provadcd in conjunction wuth ESSX service. &

PROPRIETARY
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B-2 1992 Events

3-21 National ISDN-1

g Both N'I'I and AT&T have commttted to provnde the capabdmes described in the o TRET
- National ISDN-1 (NI-1) document in the first half of 1992. NI-1 is the first step toward o
“" " service uniformity, which is important because of the high cost of enlarging the .
. embedded base of pre-standard ISDN CPE and network arrangemems. Service , e

*- " uniformity will lead to lower cost ISDN CPE and network services, Wthh wxll in tum, . TR
i make ISDN more appealmg to the mass market. Teo R

NI-I recogmzes the fact that it wxll be necessary to contlnue w:th some vendor-specnfic
" arrangements for a while. However. our initial target market, large busmess ESSX, will .
_ bethe Ieast affected by the absence of total service uniformity. : :

.78-2 2. Lower Cost and More Capable CPE

_ Low cost CPE is key to mass acceptance of ISDN. To promote volume productlon of
ISDN CPE, Bellcore and the regional companies have issued a guideline document for
CPE vendors, which examines the NI-1 call control and supplementary services for

~ circuit-mode and packet-mode calls from the terminal's perspective. Terminals that

. comply with these guidelines are expected to be portable, i.e., be able to function on
multiple vendor switches that comply with the NI-1 capabthues. In 1992, CPE terminals
designed to follow. these guldelmes should begin to appear in greater volumes and at

“lower costs, thus i increasing the demand for ISDN,

The CPE guidelines also include recommendations for the support of future capabxlmes t
like display-based softkeys. Because of the stable NI-1 platform, CPE manufacturers A k
will be encouraged to continue to build additional capabilities into ISDN CPE, such as Lu

the ability to do low-cost desktop video conferencing and image transfer. These new —) '

applications could further spur the demand for ISDN

B-2.3. Prlmary Rate ISDN

BellSouth plans to tanff PRI ISDN in late 1991 and volume deployment should begin in
1992, Standards development for PRI is lagging behind that of BRI; however, because
. . ofthe nature of the service and its intended market, lack of standardization for PRI
.0 - should not be as significant. BellSouth's PRI tariff will be aimed at providing network
©' . access for PBXs and mainframe computers. : :

, y “_TB-2.4 SIngle Llne Buslness ISDN

| BellSouth plans to offer BRI ISDN to smgle lme (non-ESSX) customers in 1992.

_ Several technical issues must be resolved before ISDN becomes attractive to the -
" - residential market. However, many single line business customers are expected to be
interested in purchasmg ISDN before those problems are totally resolved.
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AttachmentB ,\ R N “volution to ISDN

B R e -3. 1993 Events
B3 National ISDN-2

i 'I‘he nanonal ISDN Planmng Group has fon'ncd a N'I-2 Steermg Commlttcc to determme
: which features and capabilities should be included in the next phase of ISDN * S
... enhancements following NI-1. The switch vendors have indicated that their wotk -
=" program for NI-2 is already set. NI-2 will build on NI-1 capabilities and will provnde a)
" additional uniformity of customer interfaces and services, b) nmproved data capabxlmw,
e 'jc) unproved btllmg, and d) lrnproved PRI capabnhtlcs. '- S

0 oy The mcreased standardtzanon btought about by oomphance wuh NI-Z will help docrcase ----- SR
~ the cost of ISDN and increase the portablhty of ISDN CPE, thus makmg ISDN more - S .
~ atractive to thc res:dence market. o _ ' S

B-3.2. Single Llne Resldence ISDN

_ Several issues that makc ISDN less-than-dcsmblc to the residence market should be
resolved by 1993 = :

. @ Termlnal Powering: Presently, ISDN CPE is powered from a customer-provxded
power source (typically AC commercial power). Unless customer provided power
backup is available, the ISDN CPE will not funcnon durmg a commerclal power -
outage. - : :

¢ Extension Capability: Typioally, only one ISDN terminal is allowed to control aB-
channel during a call. Therefore, traditional extension service, common to residence
- service, is not available with ISDN.

o Prenuses Wiring: Some residential premises wiring is probably not suitable for
ISDN service, and determining whether ISDN will work with a residential customer's

~ premises wiring may be time consummg If it is not acceptable, significant rewiring
may be roqmred. ;

*-CPE Terminal Pombility The relatwe expcnse of ISDN CPE and the mobility ¢ of
residential customers make it important that the CPE will function on multiple oentral .
office switch types. If CPE is not portable, the customer may have to replace itto ™ -

- move to a new rsndence supponed by a different type of switch. e

. Interworldng with Existing Services: ISDN CPE must be able to
" interwork with existing sorv:ces, such as IOUC}M'AR, tobe attractive to -

A m,,,,.cusmm.m PROPRlETARY |
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_ _B-3 3. lncreased OS Support

Many of the OSs necessary for thc automatic prov:snomng and mamtammg of ISDN

- service will not be available until 1993. Until these systems are available, many ISDN ~ .

- functions will have to be performed manually. Avallablhty of the ISDN OSs will help B
~ decrease the cost of ISDN and may also add some customer nctwork management '
. capabzlmcs that will euhancc thc sales of ISDN o
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o B-4.1. National lSDN-s

1 . EvolutiontoISDN .

B-4 1994-95 Events

| NI 1 and NI- 2 deal pnmanly wuh the vonce eapab:lmes of ISDN NI-3 wnll focus more o

e 'I'he dlrecuon of NI-3 ns

" on the data capabilities. Increased data functionality will help move the demand for - .-, FORNB A
~ .. ISDN bcyond those users who are only seekmg access mtegratlon and make |t attractwe BT
o 'to users wnth ncw data applleanons _ : e

e P oV cthe followmg L

. Addmonal umfonmty m customer mte;faces and semces ot E

s Add:t:onal PRI apabxhues and serv:ccs |

. Addmonal da_t_a capabllmes

"« Support of AIN services _ah_d capabilities.
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A o B-S. 1997+ Events '
3 B-5 1 Increased Acceptance of ISDN vs. POTS

ISDN wxll contmuc to rcccwc w:dcr acoepmncc frcm both busmcss a.nd rcs1dcnua1 A
customers in the latter half of the 1990s. The Single Line Service ISDN BRA forecast ot‘
BcllSouth Tclccommumcanons Markcung Analys;s and Planmng is shown m an 4, ‘

800000

o Smgle Line Service (Residence)
. 600000 o Smgle Line Service (Business)
4000004

2000004

| | 19921934 1996 1998 2000 2002
- Fig4. ISDN Single Line Service Forecast.
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‘ Atmhmmm SRR T “volution to ISDN "

- OAM&P

- _Ncccssary opcrauons, mamtcnancc adm:mstranon, and provns:omng mteracuons
must be cstabhshed onan mter-company basns. Gl B, R X

] CPEba cup powering issues must bc rmlved 108 low ISDN CPE to funcnon
L durmg a commerc:al power outagc. : .

;0 _—J‘ 0=

g Extcns:on Capabllny s gx,,,.r e _-_ S L e .
. The capablhty 10 allow extenslpn ISDN tcrmmals to control a B-channel during a .
call is needed to provide the extensnon capabmty common in residential POTS

service. -

. Premlscs Wmng

Issues related to the suntab:luy of residential customer premises wiring for ISDN
need to be resolved. ' -

,V-CPEPortabnluy T S
CPE must be able to fun*uan on mult:ple cenlral ofﬁcc sthch types, othen\nse
customers may have to replace their CPE to move e to a new residence supported
by a different type of switch. :
. ‘lnterwork.ing with Existing Services _
« Extension of Application Base (e.g. multimedia) ,
* Carrier Interworking with End-to-End InterATA ISDN Capabilities
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7.

CCI'IT Recommendauon G ‘707 “Synchronous Digital Hnerarchy Brt Rates.

-2

10.

169

8 'BellSouth Response to 1990 FCC Data Request.
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AttachmentC f | l o . " | 7- E- "zﬁoﬁ to_AlN -

* C-1.1. Switch ProccssorEvo!utlon
~ C-1.2. Evolution to AIN..: reesearnens
-C-l 3. AIN Archltecture\‘ . Prcrrtc ceeronsas
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“routing was not possible. The call control logic of crossbar switches was centralizedin =~ -
‘an electromechanical marker frame; this centralization allowed alternate routing, which - -
“increased the efficiency of the network. The 1ESS introduced an electronic Central -

| As new features were added to Stored Program Control (SPC) swnchmg machmes :

. E ‘utionto AIN -

C-1 Background

i C-1 1 8wlteh Processor Evolution o

B ,The call control logrc of st . p-by-step swrtches was drstnbuted over the electrornechamcal
' sthchmg elements, which were directly controlled on a progressive basis by the -

customer's dial pulses; since each digit controlled only one stage of switching, altemare -

Processor Unit (CPU), which executed call control logic contained in program stores; A

. ‘thrs allowed new features to be added srmply by changmg the genenc program software B g

greater demands were placed on the CPU. The DMS-100 and SESS coped with these
increased demands by introducing microprocessors, working cooperatively, throughout
the switch to distribute the call control logic [1}. While this architecture increased the
call processmg capacity, it still retained the possibility for processing capacity
bottlenecks, i.c., a processor in one part of the switch may be idle, wlnle another

. processor is overloaded. -

. In 1987 the DMS SuperNode architecture introduced a hlgh speed processor bus, which

provided communications among the DMS-core processor, application processors,

- peripheral modules and /O devwes. ‘This allowed processors to be added ad required to
~ handle the increased processing demands. Most switch vendors either have .

multiprocessor architectures now, or are moving in that direction. Descriptions of the

 call processing afchitectures and evolution plans of the AT&T SESS, Ericsson AXE,

Fujitsu FETEX-150, NEC NEAX 61E, NTI DMS SuperNode, and Siemens EWSD are
contained in a separate BeliSouth document [2). '

C-1.2. Evolution to AIN __
Intelligent Network (IN) concepts aré based on the capability of OO switches to

. exchange data with an external database in a device called a Service Control Point (SCP)

and to a&'ect the processmg of calls based on the contents of that database.

'I'he semce-speciﬁc logrc for INII ﬁrst deployed in 1986 for 800 servnce, resnded in the
switch software, thus malung service implementations dependent on new switching

- _system software generic releases. SCPs based on IN/1 were developed and deployed.

The Call Management Services Data Base (CMSDB) and Lme Informanon Data Base
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Iu 1986, Bellcore released a plan for th , second generanon of the Intelhgent thwork

(IN/2) [3];] however, an ‘analysis revealed that IN/2 would not ‘be achievable in the 1991
“time-frame as requi ired. In 1988, Bellcore described a subset of IN/2, Called lNll+ [4]
" but avallabllny of IN, _1i- "capabllat:es by 1991 was also questnonable ‘Vendor o
" unwillingness to commit to 1991 availability, coupled with delays at Bellcore, pushed
FIn. mid-1988, Bellcore recombined the IN/1+ and IN/2 *-
_“concepts into a single conoept called the Advanced Intelhgem Network (AIN) wnth

- phased releases of i are planned as follows: o

As these releases were planned, the avanlablhty shlfted at least two years, resultingina
need for the regions to define an AIN "Release 0", based on Bellcore's TR-402, which
- was issued in November, 1987, to deﬁne a pubhc-network-based method of prowdmg
private network features [5].
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', 'c-1 3. AIN Architecture

: 'The AIN arch:tecture rehes heav:ly on the CCS'I network to prowde commumcauons o
" ‘among the various AIN network elemems The relauonshlp betwecn these elemenls is =
' '”lllustrated in Fig.2 i ) , e SRR S

e 'Attneymen.t._'c

3 __,Evolli_ﬁon.toAlN .

“‘__Servu:e Switching Point (SSP) ‘An SSP is'a CO switch that is equlppcd

with the software that allows it to communicate with an SCP using the -

~ AIN protocol. This allows the 0O switch to suspend the processing of a
call, query an SCl? for | mstmctxons, and respond to a set of i ms.rucuons

".rthat the SCP may return (e. route a call toa specxfied telephone
_ inumber) Sy : o 8

* Service Control Point (SCP): An SCP performs centrahzed rounng and
 database access services for AIN. The SCP is comprised of a fault -
tolerant computer and a set of comniunications hardware and software that
allow it to connect to the CCS7 network. In Release 0, the SCP can only
' get- mvolved in the call pr:or to the compleuon of call routnng

¢ Signal Transfer Point (STP) An STP isa OCS‘I packet switch whose

. sole responsibility is to route SS7 messages between two switches or

between a sthch and an SCP.

174

e Service Management System (SMS): An SMS is a2 new AIN-specific
0S. It includes operations functions to maintain services, initiate and -
control customer SCP data involving these services, and collect and report
mformat:on on the usage of the semces. : -

. Software Development Environment (SDE) The SDE comy
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'I'he SDE and the ande a sct of tools that allow the
istribution of the ce creation and modification process. The layering of the
s tools from the SDE prowde

~The initial tools wlll be madeavallable to the provaslomng and pzixg}sgap;e ]
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SCP: BellSouth lssued a combined STP/SCP RFP in 1989, and several responses were
reviewed; however, no SCP proposal was aeeeptable. BellSouth issued another SCP

RFPin June. 1990, that did not require an integra ted STP/SCP. The AT&T SCP was

rontract with AT&T was completed in

e

e
SSP. BeIlSouth released requzrements for Release 0 [6 7] based on the TR-402 £
patadigm in August, 1990. AT&T plans to comply with these requirements in genenc S
SE6.1 (December, 1991), and NTI plans to comply in generic BCS35 i B
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SHE SMS BellSouth agrccd in prmcrple in 1988 that Int'ormauon Sysrcms would develop I _./',"-i
" software for the SMS, while S&T would develop software for network elements. High-
. s

_ wrll bc uscd in thc SDE. The software layermg m thh 1llustrated in Frg 3.

s _'-_ Decxsron Graphs. Declsron graphs provrde the hlghest Icvel of programmmg,

but the least scope and ﬂcxrbrluy Dec|s|on graphs are apphcable to routing logrc
and fcature customlzatron. R }

Fig. 4. Software Devclr:pmcnr Ehi_rirorrmsnr (SDE) Architecture.
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© ' AgachmentC 7. EvolutiontoAIN .

c-z 1991 Events

C '-1 Specif‘ cation and Development of lnltlal AIN Services '
The AIN ob_]ectlves for 1991 'and 1992 are ltstedbelow. PR

‘I'he mmal service development will be consnstent with the followmg longer terrn goals |

: Prepare and posmon BellSouth to dellver many AIN services rapldly in the
future.

o Enhance the software development environment to provide productivity and
- . usability for ATDC and to make it available to other BeliSouth users and
BellSouth customers. ‘

Callmg Name Delnvery (CNAM) is similar to Calling Number Dehvery. however, the
network delivers the name rather than the number of the eallnng party. The name of the
caller is expected to be more valuable to the customer receiving the call than the number. In
addition, it avoids some legal questions that have arisen with Calling Number Delivery, since
the call can only be returned if the customer has the calling party's number. Calling Name
Delivery promises to be a mass market service that will be attractive to residential customers
as much as to busmess customets.

- AIN architecture documents [11 12] and the AIN Operatlons Technical Plan [13] were g
_completed in July 1991. AIN Planning Guidelines {14] were issued in April 1990
These guidelines are scheduled to be updated in 1991. Table I lists several other -
T potential AIN services for the future; these will be evaluated and pnorttlzed based on the
BN expeeted revenues and the cost of development.
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Evolutionto AIN_ .

' AttaehmeutC : i

(Ca. 1902 Events

Tariffs will be ﬂfiled foruthe first SCP service makmg use of Release 0 capablhtnes m all
_nine I BeIlSouth states in 1992. ‘That service, Calling Name Dehvery (CNAM) will allow
' eustorner to_ recelve the name of lhe callmg party

’ . Notlormordheloomouulde&M« C ep e
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| C-4 1993 Events

_ his service is pnmanly designed to allow a customer to register so that calls c can be
_.~ routed to the registered locations. Thus, it is prunanly a call routing capability.-
28 Registration is performed by the customer-accessing they and telling th
- where to route the calls in order to reach the customer. ing is performed via ca
announcer and what has been termed VMS Monitoring. Call Announcer uses a database .

- lookup to determine the calling party's name and announces it to the customer N e

I o et k.

et

NOTICE :
Nouemuotdheleﬂnmldo BeliSouth or
_anyoflts mum.m.mnmmmm

181 . . rozaoiz oz9y

GEnsn T "9 b




 Bvaluion to AIN

' . NOTICE ‘ ; ‘
. _ Neﬂotuuotdhdumm&m« oot

: . - wdhmﬁmwmmw : ;

182 : e R T R 02A01¢ o829y

Ta '._-’.’;(p_b |




=7 Attachment C U

, An cxample of 2 _
- " of an incoming call fora
would send a query over.an ISDN D-channel
_ convert the ISDN message to an SS7 TCAP query and place it on the SS7 network. An
. SCP containing a reverse white pages directory would convert the calling numbertoa

s

Cs.2. lncreased OS Support

)7 ~ Much ;m: needs to‘be Icarncd about the 0S su

/7 .
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" Attachment.

Agreement is needed on an efficient and nmely process for prioritizing the -
k developm_ent of AINﬂsemces. Thts pnont:zattoo should take into account ‘ot
only the pro;ected revenues for a a serv:ce, but also the rclattve tlme and cost of
develop:ng it. ' . :

A

. Operataons ProcedureslArchltecture

‘New operatlons procedures need to be developed to support dlstnbuted semces
control S :

- . Service Management Capabilities

'. ~The devefoptnent and deployment of servnce management capabtllttes will be
'cntlcaltothcsuccessofAIN o ry iy o e

. Industry Agreement on "Marketable and Maintamable AIN Feature '
Set _
~ Some level of mdustty agreement on the AIN feature set will be necessary for
- _ vendors to develop SSP software that can be used across multlple regions, while =
still allowing each region to develop software to offer services customized for
that reg:on. o :

. Service Deployment Proeess |

_ The entlre proms for developmg new services, includtng filtenng through raw -
_ideas, market research, software development. and tntegrauon must oontmue to be

uou«mormma.m« _
myolunwbeldhﬂoeommund«uﬁonw :




- Evnltlonto AIN

LG Anderson._C. H .Bowers D. LCamey.J I Kulzer, and W. W. Parlcer,
"Dlstnbuted Systems Tradeoffs Proc. ISS '87, Phoemx. Anzona March 1987

M. N Ransomyond W 0 Rice _Narrowband Switch Euolutlon Plans of Dlglta

Bellcore Specml Repon, "IN/1+," SR-000966, 1988.

"Addmonal Servnce Swnchmg Pomt and Related End-Ofﬁce Capabllltles.(lncludln
* Private Vmual Network Semces) Bellcore 'I‘echmcal Requlrements, 'I'R-TSY-

© 000402, Issue 2, July, 1989.

6.~ H.Nguyen and F. Weisser, "Advanced Intelhgent Network Release 0 SSP Funct:onal o
'Spec1ﬁcanon, 'IM-SANAC-08-90-001 August 20 1990 o

7. K Nguyen and F Wensser, "RelcaseOSemce Control Pomt Servnce Swntchmg -
- Point Interface Specifi canon, TM-SANAC—09-90-001 August 20, 1990. - e

8. . J.Irwin, "Area Number Callmg Service Requlrements Specnﬁcat:ons Servnce
. Concept," SveSpec 0100-0100, Issue 1, May 9, 1991.

9. | 1. Irwin, "Area Number Calling Service Requlremem Speclﬁcatlom- Serv:ce ' L
Mapping,” Schpee 0100-0200 Issue 1, May 31, 1991. B JE e e o San e

10.  J.Xrwin, "Area Number Callmg Service Requlrement Specxficauons Servnce Control
Point Feature Specification Document," SvcSpec 0100-0300, Draft, June 20, 1991.

| 11; - C. Addison, P. Hill, Y. Singh, A. Benson, G. Bullard, R. Clendenning, A. Hooshiari,
: J. Seymour, T. Watson, and F. Weisser, "Advanced Intelligent Network (AIN)
Architecture Overview," TM-SANAC-06-9I-023 July 1,1991. -

12.  C. Addison, P. Hill, Y. Singh, A. Benson, G. Bullard, R. C!endennmg, A. Hooshiari, |
J. Seymour, T. Watson, and F. Weisser, "Advanced Intelligent Network (AIN) Call
_ Processmg Architecture,” TM-SANAC-06-91-024, July 1,1991.

A Benson, G. Bullard, A. Hooshlan, and J. Seymour. AIN Operanons Techmcal ek,
Plan (OTP)," TM-SANAC-O?-‘)I-OZS Iuly9 1991 o) <

v 'BellSouthAlN ReleaseOPlannmg Guldelmes, BelISouth Recommendatxon Leuer, o |
‘7 RL90-03-032.ApnI9 1990 B ot =7 : TeTEL

!.‘

PROPRIETARY

NOTICE
Hotbcuuoedluloomoubldoﬂoll&um« R
-nyoﬂlsoubeldhrln omptunduwrlmnogrumm ] '

F02a012 0830,

268

186




187

368’.'



o Atta;:hmen_tD' T S EQoln'tio_rltoB-ISDN

D-1. Customers' Necds and Expectatlons are Changmg MR 1
D-1.1. Business Customers... — SR {
o T T e 'D-1.2. Residential CUSIOMETS ci.iicuuicimiomcrucerressnssisesmensivnsssesgoseon .2
P D-2 B-ISDN Infrastructure Buzldmg Blocks,....;.....;l...i.. _ SRRSOy S
Lel DAL Optical Fiber iiolvrne: - rserer o ez )
oo D2l Issue F'ber in thc Loop RFP (1991) 8
D.2.2. SONET-. ieirinmerapeisiaaminse @ L T
'~ D-2.2.1. Product Evaluanon Trials (1991) ' -' 0
Sl LR ." . D-2.2.2. SONET Deployment in Interoffice and Fccder(1992) s L AT
L D-3 Early-Ava:lablluy Wldeband and Broadband Semces e _' : cia 13 0
R D-3.1. SMDS RIIEIRACANSIANIND U IR
- DAL Intemal Service Trials on MAN Platforms (1991)........,..; ..... 14
“"D-3.1.2. Market Trials onMANPlatfonns (1992) SEUARRIOONE . S
D-3.2. Switched DSI....... remrrssassanensrinsssan S0
D-3.2.1. Market Trials (1991) : 21 -
D-3.3. Frame Relay... : veosees 23
D-4. Evolution to B-ISDN _ case vevessasacarassnen 24
D-4.1. Early B-ISDN Research 24
D-4.2. B-ISDN Specifications . IO 24
D-4.3. B-ISDN Product Developments ' 25
.. D-4.4. BeliSouth B-ISDN Planning Efforts .....cccceceecresiernserisenmssesecsenscnnanns 26
D-4.5. B-ISDN Architecture..... ' 26
" D-5. 1991 Events ' .28
D-5.1. Résearch Trial of Prc-Producnon B-ISDN Switch : 28
D-6. 1992 Events 30
: D-6.1. CCITT Standards for Initial B-ISDN Services . 30
D-7. 1993 Events..... . 31
D-7.1. ATM for Intemal Network Integration of Services 31
D-7.2. Market Trials of ATM Cell Relay ('PVC) Customer Services...eeneecenene 36
D-8. 1994 Events....... . v 37
D-8.1.. Market Trials of ATM Cell Relay (SVC) Customer Services...vecmeres 37
D-8.2. CCITT Standards for Multimedia S:gnalmg ' 37
D-9. 1996 Events y ' 38
- D-9.1. Increased OS Support 5 38
D-9.2. AIN Control of B-ISDN Services... - : 38
. D-9.3. Market Trials of Mulumcdxa Servwn o 38
D-10. 1998+ Events.. ceoseesuensns .39
D-10.1. Use B-ISDN in CCS7 Network.....ceoeesseeees _ -39
. D-10.2. Residential B-ISDN Services — :
D-11. Critical B-ISDN Issues : ' ' : 40 .
. REFERENCES........ W ‘ . 41

__ PROPRIETARY

Not for use or disclosure outside BeliSouth or
wdhthuwmmm

188 .
FO2A012 om0y

PR




. AttachmentD o i Ev ‘tion to B-ISDN

e
.-.-'}

-
-
.
-
%
-
-
- -
-
-
-

~ PROPRIETAR)

189 | -
FO2A01Z OB304

A




 AttachmentD 1~ Fvolutionto B-ISDN.

D-1 Customers Needs and Expectations are Changing

E D-1 1 Business Customers

The data communica onsrates of busmcss customers hav; exploded over the past 20
years. In 1970, a 0.11 kbit/s Model 33 teletypewriter was a typical terminal, but by
1980, a 0.3 kbit/s tcletypewriter ora 1.2 kbit/s terminal was more common, and IBM .
. 3270 termmals and IBM SNA networks were commg into wrdespread use.

T _Today. hrgh-performance personal computers and workstatrons have become ubrqurtous, .
many of which connect to LANs operating from 10 Mbit/s Ethernet rates up to 100
Mbit/s FDDI rates in order to communicate with each other and with file servers.
Business customers would like to rmgrate from proprietary communications networks
such as IBM's SNA and DEC's DECNET to industry standard communications networks
such as ISO OSI. As customer applications move from a centralized to a distributed
environment, TCP/IP and UNIX are becoming more popular than IBM's SNA.

Communications rates are expected to continue to increase. Hitachi has already
introduced 2 622 Mbit/s LAN product based on ATM cells in Japan to support future
multimedia communications, and both Sun Microsystems and Apple Computer have

Joined a consortium planning B-ISDN interfaces for their computers for multimedia
communications. As software tools are developed that allow more user-friendly
communicaticns involving integrated voice, data, video, and i image information, the need
for high-speed ruterpremlses commumcatrons is expected to increase. ¢«

In 1964, AT&T introduced PlaUREPHONEI visual telephone service, which was highly

* unsuccessful due to insufficient voice and picture quality, the need for extreme lighting
conditions, the low penetration of customers, and the lugh price of the service [1]. In
1975, AT&T introduced PICTUREPHONE meeting service (PMS), which reqmred that
customers either travel to expenslve conference rooms or install an expensive couference
room on their premises.

Although both PICTUREPHONE ancl PMS were unsuccessful because they did not
‘ adequately meet the customers’ needs, the demand for video communications by business
customers continues to be reaffirmed. Several large cornpamec have mstalled pnvate i
video communications facrlms. T i

* 1 Registered Service mark of AT&T,
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-Anachméﬁtp_ o - ‘ L 2 S Evi ‘ion to B-ISDN

- The commumcauon nceds of busmas customers are currently provided primarily by R =
private network solut:ons, computer vendors dominate this market, and thc busmess S :
customers only lease pnvate hne transport from the telcos. : S

e ""l‘bc 1982 Insmute for thc Fulure (IPTF) study [2} found that the § ucm causmg the most
' difficulty to communications and computer users was that systems were not integrated
with each other. The three most valuable potcmtal benefits that users expect from new *

. . communications systcms are:
bctter access to mformauon resourm, _

- better mformauon dlssemmanon wuhm the company, and

...;.,,-

| - mtcgrauon of commumcauons and cornputmg capablht:es

This study shows that customers are not really sansﬁed with the communications that
they currently obtain. This represents an opportunity for BellSouth to offer future
services that will better satisfy their needs. For example, the capabilities provided by
future workstations from Apple, Sun, and others are likely to stimulate the demand for
multimedia communications to the desktop. - :

" D-i.2. Residential Customers

Residential customers are demanding more freedom of choice in video entertainment,
evidenced by the increasing number of channels demanded on cable television systems
and the large numbers of rentals of video cassettes. As a result, cable television |
companies are now using optical fiber in their backbones to increase the capacity of their
systems; for example, Time Warner just announced plans to serve 10,000 customers with
2 150 channel system that will prov:de two-way data and voice communications in
addauon to Vldeo.
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~ AttachmentD . 3 " Evolution to B-ISDN

_ -BellSouth opucal fiber mfrastructure positions it to provide new hngh-bandmdth
- ‘services such as switched access television, pay-per-vnew. and video-on-demand to

. residential customers. Several value-added services, such as remote learning,

s 'cncyclopedla look-up, and services similar to Prodngy. may become increasingly _
“~" -important in the future. However, while such services represent a large potential market .
7. for BellSouth, entering this market eatails significant risks. Large investments will be

"+ required to upgrade our sw:tchnng systems and access networks to support these services,

. Furthermore, to attract customers, these services must prowdc either significant added-
. value or cost reductions over competing networks’ services. Success is further
Gl complicated by the fact that low-cost service is only possible if high customer volumes -
" can be achieved, an unlikely occurrence in the first several years after offering a new
’ semce Fmally. the most sngmﬁcant unped:mem may be the regulatory aspects.

chulatory issues continue o be addrcssed. The Nat:onal Telecommumcanons and
Information Administration (NTIA) issued 2 Notice of Inquiry (NOI) into slI aspects of -
the telecommunications infrastructure in early 1990 to assist in the debate on a number of
policy issues. For purposes of the inquiry the NTIA favored a broad definition of the
term infrastructure 1o inciude the wide range of other telecommunications facilities and
serving arrangements that can be employed to satisfy users’ needs, such as value-added
networks, cellular radio systems, paging networks, shared tenant services, metropolitan
area networks, teleports, cable television systems and private networks. The NTIA wants
t0 examine the view that, as the U.S. economy becomes more dependent on the provision
of services requiring efficient dissemination and distribution of information, the
telecommunications infrastructure will be as important to U.S. productivity as the
transportation infrastructure was to the mdustnal economy

The CATV/telco portion of the NOI included a secuon on the telco provisioning of video
programming and/or video processing services. In a 1988 study, the NTIA suggested
that telcos be limited to provadlng only a “video dial tone* for common carrier transport
to others’ cable TV programming; however, the NOI suggested that even if LECs are
precluded from directly providing video programmlng. they nonetheless could
~ conceivably offer a range of "video processing” services or capabnlms that would afford
" viewers greater control over the programs they watch. These services, while not
. providing conteat, would involve the I.ECs in mampulaung or repackagmg content
B prov:ded by others. i ,

7 For examplc, LECs could devclcsp video gatcway menus taxlored to the viewing
- preferences of individual customers. Altematively, customers could program their own
. o viewing preferences so that programs fitting those profiles would appear first on menus, -
"~ or LECs could program their switches to *leam" customer preferences on the basis of

actual viewing patterns. Moreover, viewers could selectively choose portions of a
number of programs to watch, and the gateway could sort through the specific programs

. and deliver the selected segments to the viewer. Debates on these types of policy issues
are likely to contmue for several years. parucularly if thesc types of services appear to be ‘

' prof' table. . S “
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4 -~ Eveolntion to B-ISDN |

 AuachmentD - -

D2 B-ISDN snfrastructure Buuding Blocks m

| "D~2.1 Optical Fiber

o .In the early 80's, BeliSouth began placmg optlcal fiber in the mtcroff' ce envuonment to e
" increase the capacity and reduce the cost of interoffice transmission systems. By 1984,
- BeliSouth studies found optical fiber to be economical in the feeder pomon of the local -

- loop, and began placing fiber for DLC systems. Significant advances in optical

technology over the past decade have resulted in an effort to make economical the

: _'-""j_'_ _extension of optical ﬁber directly to the customer, ortoa small pedestal located very
 mear the customer [5] ' - .

- The vast band\wdth capacuty of opt:cal ﬁber far exceeds the bandwndth requlred to carry

" voice communications. Thus, optical fiber is an enabling technology that positions

BellSouth to offer future services, such as data, video, and i image communications, which
- Tequire much higher | bandwndths than voxce semces ‘ :

- ~0— Analog Groups on‘copper
2500001 | -a— Analog Groups on Radie

: -0— Digital Digroups on Copper

i 2000001 -

—0— Digital Digroups on Radio

. —— Digital Digroups on Fiber _

L == = & - .
80 82 84 88 aa % 92 94
~ Fig. 1. Optical F'ber in BeIlSouth Interofﬁoe Network.

An economic study of Fi F'ber-m-the-Loop (FTTL) local access systems [6] was completed
in March, 1989, and an RFQ for Fiber-to-the-Home (FTTH) systems was issued in April
1989. Responses to this RFQ indicated that FTTH systems were not affordable. The .

~ RFQ also specified a single Fiber-to-the-Curb (FTTC) cost target for systems of four-
living-unit pedestals, and several responses approached this target. As a result,

" . BellSouth's direction shifted from FTTH to four-living-unit FTTC deploymen!s, and

~ Bellcore acuvmes were focused in that du'ectxon as well.

Several fiber in the loop trials are now underway in BellSouth, as shown in Table I, to
enable us to gain experience and vahdate the assumpuons used in our economic studies
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_Attachment D .

_- Project { Technology Tpr Trial {  Services | Linesin { Ultimate | Service | Fibers

B IR ' v - Service | Homes Date Per

S . . | ONU
Hunter's Creek | FTTH, AT&T Concepl " | Sw. Dig. Video 215 250 11/86 -2
Orlando. FL o S| ER .
Hunter's Creek [ FTTH, AT&T Tedl Eval. POTS 116 - 117 8/89 1
Oclando. FL = o T " : _
Hunter’s Creek 111 FTTC. AT&T Ter.'h. qul. POTS . 83 391 .2
Orlando. FL ' . i

"o Heathrow FITH NTl Concept | POTS, 20 256 6/88 | . 2
e memmFL : b | ISDN, : 5, 188}

: S Sw. gg Video - /89 ,
Coa: Plum i PTI'H. AT&T { FOA PO'IS 17 200 8/89 1

| Miami, FL. o at g : ; '

{ The Landings - FTTH, AT&T | Tech.Eval | POTS : 10 216 9/89 I
Savannsh. GA - ] '
Riverhill | FTTC, Raynet | Tech. Eval. | POTS 24 19] 12/9 >1

| Marietta, GA '

Riverhill I FTTC, Raynet | Tech. Eval. | POTS 169 1191 2
Marietta, GA i : '
Governor’s Island FTTH, AT&T | FOA POTS 2 42 9/89 1
Asheville, NC :
Morrowcroft FTTH, AT&T | FOA POTS 5 126 1/90 1
Charlotte. NC
_ | Lakeview Terrace | FTTH, AT&T | FOA POTS 2 85 4/90 1
* { Charleston. SC - '
The Summit FTTH, AT&T | Tech. Eval | POTS 15 . 285 6/90 1
Columbia; SC :
Dunes West FTTC R-TEC | FOA POTS 150 6/91 4
Charleston, SC . .
Springhurst FTTC, R-TEC | Tech. Eval. | POTS 16 64 191 4
| Louisville, KY : .
'Council Fire FTTC, BBT Tech. Eval. | POTS 1 163 691 2
Chattanooga. TN .
Grove of FTTH, ATAT | Coocept | POTS 90 99| 1188 1
Riveredge .
Metphis. TN i

does not allow mcremental pncmg

Table 1; BellSouth Fiber-in-the-Loop Trials.

FITL video deployment assumes that fiber is being placed on a cost parity with copper
for POTS. Even under this assumption, a video transport service offer by an RBOCis
difficult because of the fully-allocatcd costs requirements imposed by the FCC, whnch ,

pROPR\ET ARY
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-iA.ttachme'ntD: 6 ~ Evelution to B-ISDN

B BellSouth has proposed numerous FITL transport systems that mclude the fol[owmg R N

technologles

= AM and dtgltal wdeo transport over ﬁber to a node.

- AM broadcast vtdeo transport over ﬁber to apedcsta! and s

S swuched dtgttal vxdeo transpon over ﬁber toa pedestal

AR The ﬁrst FITL video tnals used swuched dtgttal technology to transport CATV SIgnals R
"7 - from a CATV service prowders location to the customer. The early trials proved the .

- feasibility of a switched digital video fiber-to-the-home system. However, the costs
" associated with these early systems were orders of magnitude higher than the costs o

" associated with the AM coaxial transport systems used by the CATV industry. Since no o
new services were being offered over the switched d:g:tal system, it was difficult to

 justify the significantly hlgher cost.

The CATV industry, faced with the realization that an alternative method of transport
was possible and that fiber offers a superior broadband transport medium, has begun a
dedicated effort to find ways to justify the use of fiber in the CATV network. After
tmttal trials with digital video, the CATV industry decided to pursue AM fiber transport _
°  because of the potentially low component and network cost. The CATV industry has

. mow successfully developed AM fiber transport technology and is presently deploying
fiber star architectures to repiace coaxial tree-and-branch networks that bave in the past
been the characteristic CATV network architecture. x

Since the prtmary customer for telco fiber trat_tsport was the CATV operator and the only
significant service was CATV entertainment video, it appeared that telco early entry into
broadband transport would be successful only if it could accommodate AM analog fiber
video. As a result, telco FITL efforts shifted from a switched digital direction to an
analog fiber transport service to accommodate the existing potential customer and
existing predominant service. Unfortunately, FITL proved more costly than the
‘equivalent hybrid fiber/coax networks of the CATV industry, and this cost combined
with regulatory pricing and CATV concerns over competition have not resulted in
significant success for telco analog AM fiber transport: In addition, telco analog AM
fiber transport does not offer functional or performance advantages over the equivalent
network that can be provrded by the CATV mdustry

O promeR
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Attachmen_f D 7 - Fylution to B-ISDN

_ . In recent months, swnched digital video has reappeared pnman!y due to the significant

" advances being made in digital video compression. The : capabilities offered by low-bit- -

' rate, high-performance video delivered over a broadband medium such as fiber, satelllt_e -
. . broadcast, or coax, has created new revenue possibilities that could make a switched

L gital video system feasible. Major consumer electronics manufacturers are planmng to =

""" build digital interfaces into next-generation television sets, making set-top converter =~
- boxes unnecessary with dxgltal transpon and new digital televisions. These poss:bllmcs _
 have generated significant interest in switched digital video networks by a number of
~ players, such as the satellite broadcast industry, the CATV industry, the telcos, and the

" video entertainment industry. This renewed interest in digital video and the limited
12
15~
/p - TP . . s T e T e % g, -

' The initial consensus of the study group seems to be that a switched digital video
approach, which will support multiple services and service prov:dcrs. is the proper path
for the RBOCs. An RBOC analog AM broadcast transport service does not provide
added value over an existing CATV setvice, does not easily provide for multiple services
or service providers, and does not offer sufficient revenue potential from simple
btoadcast transport to justify today's FITL cost of an analog broadcast system. The final
report from the study group is scheduled to be complete by the end of 1991. This "video
services” report will be used by the FITL architecture group to write the video network

~ requirements to be included in TA-909.
‘Qc i - Loy T 7 oxt oy~ ver - N —“r;
17 s 7 s cfiort involves applymg recent market
29 casible cesidential broadband services to p
20 aaciensiiil

' NG gorqutously dep oyed. other mdustn will have develo
% and deployed sthched systems wnth greater performance and functional capablllty
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Auschmehtn R P ~ Evalution to B-ISDN

', D-2.1.1. Issue Fiber in the Loop RFP (1991)

~ An RFP for Fiber in the Loop (PTI'L) equxprnem, based prlmanly on Bellcore s TA-909
[7]. was issued in June, 1991, to provide the vendor community with BellSouth's view of

. archuccturc and product directions. It is cxpccted that some vendors may meet the cost
" ‘targets provided in this RFP, and that two to three vendors may bc approved for gcneral
o deployment wherc economlcal [8] T P | :

'- The I-'ITL archuccture altemauvcs are shown in Fig. 2. The star archltecture dedicates a

¥ " fiber from the Host Digital Terminal (HDT) to each Optlcal Network Unit (ONU). The = -
- Passive Optical Network (PON) archltecturc uscs passxve spllttcrs to spht thc opncal "

'51gnal over mulnple ONUs. o

Host mjml Terminal (HOT)

_ Optical Network Units (ONU) ‘
a) Star Archltecture:

Passive ' Host Digital Terminel (HOT)

Opticat Network Units (ONU) e _ .
b) Paulvo Optlcal Nntwork (PON) Architecture: '

. Fig. 2. Fiberin the Loop Architectures.

One issue is the number of fibers to be placed to each ONU. Two fibers can be placed,

- one for transmit and one for receive, or a single fiber-can be placed, using directional

- couplers to separate the transmit and receive directions. The single fiber alternative may
provide the optimal solution for BellSouth, since the cabling savings are expected to
more than offset the increased cost of the vendors’ electronics. Both alternatives are
expected to be upgradeable to provide broadband services. Another issue is the number
of llvmg units to be served by an ONU. TA-909 specifies four living units as the
maximum number of living units served by an ONU. However, greater sharing may be
more economical, at least in the near term. The number of fibers dedicated to each
ONU, and the number of living units served from each ONU, must be wetghed agamst
the cost and tumng of future upgrades '

PROPRIETARY
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AttachmentD . - 9 S B _E\?olution to B-ISDN - -

D-2.2. SONET i
' Opncal transmission systems have bcen used in BeIISouth smce the carly 80 However,
© since no standards existed for opucal transmission systems. each vendor developcd
L cqmpmcnt with proprlctary interfaces. This made optical | mterconuectlon ‘of these .
systems impossible, and it required the vse of separate Fiber Optic Terminals (FOT) for -
" 'connecting dlg:tal equipment to optical fiber. The need for standard optical interfaces
was recognized in the early 80's, and work began on a standard called the Synchronous -
Optical NETwork (SONET). A substantial set.of CCITT Recommendations? {9, 10, 11]
ANSI Standards [12, 13), and Bellcore Technical Advisories/Requirements [14, 15, 16, -
17, 18] have been issued, and SONET muluplexcr products are now becoming avanlable
~ Fig. 3 illustrates the simplifications and economies rcsultmg from the mtegranon of

SONET interfaces i into addldrop mulnplcxefs

“(a) Amchfonous Add/Drop

Eiber feor —@E pes  [mu—{ror]Eiber

. 1051 FOT: Fiber Optic Terminal

‘ MUX: Asynchronous Multiplexer
- DCS: Digital Cross-Connect System
(b) SONET Add/Drop ADM: Add/Drop Muitiplexer
Fiber - SONET : Fiber ' .

- Fig. 3. Simplification and Economy of SONET for Add/Drop.

SONET was designed to be not only an optical transmission standard, but also.a
multiplexing standard, which supports existing multiplexing hierarchies. SONET rates .
are multiples of the fundamental rate of 51.84 Mbit/s, which is called STS-1 or OC-12.
The most important multiples are expected to be the OC-3 (155.52 Mbits), OC-12 -
(622.08 Mbit/s), and OC-48 (2.4 Gbit/s). Each STS-1 container can carry a single DS-3
signal, or 28 DS-1 signals carried as Virtual Tributaries (VT). SONET also supports '
other muluplexiug hlerarcbiss. such as the CEPT hierarchy used in Europe.

| PROPRIETARY

g SONET is referred to as !he Synchronous D:gual Hierarchy (SDH) inwrnationally.

3The8ynd1mnous mes_pon S:gnﬁ (STS) is the signal format for the Optical Cartice (OC).

NOT!CE L ,
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Evo' “onto B-ISDN'

' In Decembcr. 1990 BcllSouth lssucd a planning Recommendation Letter for SONET R
“multiplexers [19], which recommended SONET for use in all transport relief projects "\’ :
- planned for 1992 or bcycmd whcrcver it :s cconomzcally equwalem to asynchronous Lo

i ‘ .When the standardxzauon of B-ISDN bcgan in 1986 thc U. S. advocatcd, and obtamcd '
- intemnational agreement on, the use of SONET for the B-ISDN physical layer. Thus.

-. . SONET deployment beginning in 1992 will form the underlying transmission *
- ult.mg ina smooth cvoluuon to B-ISDN inthe mld-90'

,;;' D-2.2.1. Product Evaluation Trials (1 991)

Curremly. only fi ber optxc systems usmg propnctary transmrss:on protocols are on thc :
BellSouth Approved Products List. However, commercial SONET products from
~ several vendors are now undergomg product evaluations. The lab evaluation of AT&T's
DDM-2000 multiplexer is now in progress, and a unit has been installed in Memphis.
. The lab evaluation of Fujitsu's FLM-150 multiplexer is complete, and 2 unit has been
-~ installed in Alpharetta. The lab evaluation of NTT's OC-48 Transport Node is completc.
and a unit has been installed in Gainesville. _

) 'I'he expected availability of SONET equipment is shown in Table II, and the expected
‘date of SONET automation is shown in Table IIL '

Table II. Expected Availability of SONET_ Equipment.

Table IIL. Expected Avmlablhty of SONET Automanon.
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D 2.2.2 SONET Deployment in lnterotﬂce and Feeder (1 992)

‘Al transport rehef pro;ects platmed for 1992 and beyond should evaluate new SONET
~ alternatives using the prices and planning assumptions contained in the SONET =
-~ Multiplexer Planning Recommendations {19). Initial SONET deployments are expected '
. tlobe pnmanly driven by growth requircments, with only very limited replacement of
' CXIsllng asynchronous eqmpment durmg the early deployment stages SRR

In the loop. 0C-3 systems are expected to predomtnate with pomt-to-pomt systems _ :
initially, followed by add/drop multiplexer (ADM) chains, and finally by ADM rmgs, as
shown in Fig. 4. The unidirectional self-healing ring (USHR) architecture (Fig. 5) is, e

" expected io be more applicablé in the loop than the bidirectional self-healing ring

" (BSHR) architecture (Fig. 6); since all traffic in the loop converges on the CO, no

significant sumvabthty or cost advantages résult from the increased complexity of vy
BSHR. Generally, multipie OC-3 systems are expected to be more economtcal than OC- :

12 systems in the loop. .

co ' RT
SONET
MXoca LMW
R 1
DS1te DS1to
DLC COTor DLC or
., Digital Switch Ttiine
{a) Point-to-point configuration . _
co ) AT . RT - .. ¢ AT .
= SONET _ SONET SONET '
- |ADM 0C-3 ADM oc3 ADM 0C3 ADM
- it LU : 1L i
DStto : DSt to PStto - DS1to
DLC COYor .DLCor DLCor DLCor
Digital Switch T1line _ Titine Tiline
{t) Unear eddldrop chaln configurstion
co ‘ - :
: J RT . AT ' RT
ADM | SONET SONET SONET
—oc-3 ADM oca . |ADM 0c-3 (el
l 1) ' At B
DSt to . DS1to ; DSt to DS1to
DLCCOTor DLCor . DLC or - DLCor
Digital Switch T line T nno T1line
{©) Addldtop tlng eonﬂcureuon . '

\‘.

F‘g 4. Evolutlon o£ SONET arch:tectures in the loop.
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Attachment__l) 12 o Evolntlon to B-ISDN
> e BW/ . l."-.
e T . ‘Protection  *.
- e | AteB’ B
<—l ' Protoctlon .
\ BtoA -
- - : .c. -
' Fig. 5. Unidirectional Self-Healing Ring (USHR) configuration.
et Rad il " Working Protection’ - " Working' Protection.
SR AtoB ,- AtoB t | AtoB. Ato B
Working Protection' gy -
BtoA BtoA ——727 A
N ¥
_ : | Working' Protection
. . o : P BtoA BtoA
: ‘ N ¥
: ‘ STS-N
_ . c
: .. Fig. 6. Bidirectional Self-Hcalihg Ring (BSHR) configuration.”
] : g ' .
In interoffice applications, the USHR configuration will be preferred over non-standard
BSHR, except in cases where the capacity benefits of non-standard bidirectional rings
- can justify the risk of increased complexity due to their pmprietary nature. However,

recent progress has been made on standards for bidirectional rings, and it is probable that
a-thorough bidirectional ring algorithm will be established as a standard in fate 1991 or

M et \ i e it P M
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© Attachment D ‘13 . E tiontoBISDN

D-3. Early-Availability Wideband and Broadhand Services

- Withouta position in the marketp!ace. BellSouth cannot expect to be the future provider

“of choice for switched high-bandwidth services. BellSouth's participation in market trials .~

| g *  of pre-B-ISDN services in the 1991 - 92 time-frame, while planning for migrationtoa -~
future B-ISDN platform, is essential to our success. SMDS, Switched DS1, and Frame

* Relay are three early-availability services that could allow BellSouth to captire the

e 'emergmg demand whnle posmonmg the corporauon for the future o

'sms- -

Swnchcd Mulu-megabn Data Service (SMDS) is a 1.5 Mbit/s to 45 Mbit/s
connectionless data service des:gned to serve apphcanons such as LAN »
interconnection. SMDS uses the [EEE 802.6 cell structure, which has been closely
aligned with the ATM cell structure to allow a smooth evolution to B-ISDN.

~ Frame Relay:

Frame Relay is a 64 kbit/s to 1.5 Mbit/s connection-oriented data service designed
. to provide traffic aggregation and switching capabilities for terminal-to-hast and.
- LAN interconnection applications. Frame Relay is based on the X.25 LAPD
' standard, so it is relatively easy for CPE and switch vendors to add Frame Relay

interfaces to existing equnpment.
¥

Switched DS1:

Switched DS1 gives customers the ability to place 1.5 Mbit/s calls to other
customers on a real-time basis for applications such as video conferencing.
Switched DS! requires that existing digital cross-connect systems and
narrowband switches be enhanced, but allows customers to use-existing CPE.
Switched Fractional DS1 service may also become important; this allows a
customer to place calls with a bandwidth of n x 64 kbltls to other customerson 8 _
resl-time bas:s.

PROPRIETARY
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'AﬁachméntD' S B - 14 Eve' tion to B-ISDN

0-31 sMDS -

o Bctwccn 1989 and 1991, Bcllcorc released several Technical Adv:sons on SMDS a
<7 ...  highspeed connectionless data service for B-ISDN [21, 22, 23, 24, 25, 26, 27, 28). The -
77 requirements for the SMDS Subscriber Network Interface (SNI), Interexchange Carrier
. 7" Interface (ICI), 'OAM&P, Operatlons Systems, and billing are fairly mature. SMDS is
" ‘planned for initial deployment on a stand-alone MAN platform, based on the IEEE 802.6:
- - standard; however, the 802.6 and ATM cell structures have been closely aligned to
" facilitate the migration of this service to a B-ISDN platform. Vendors including AT&T,
" NEC, Siemens, cisco Systems, Sun Microsystems, and Hewlett Packard (HP), Alcate],
and Wellfleet have demonstratcd mteroperabllny and some products are now bccormng

"-'-,'__jf,__avallable A T
, D-3 1.1. lnternal Service Tria!s on MAN Platforms (1 991)

BellSouth has been working acnvely with other reg:ons to demonstrate SMDS to
generate interest from switching and CPE vendors, ICs, and customers. In October,
1990, a nationwide SMDS network involving BellSouth, Pacific Bell, Southwestern Bell,
NYNEX, AT&T, Sun, cisco, and HP was demonstrated at INTEROP '90 in San Jose,
‘California. In March, 1991, SMDS was also demonstrated at the AT&T Executive
- Conference on Data Networkmg in Jacksonwlle and at SUPERCOMM *91 in Houston.

9_0
1
IPP.
%2 _economics of SMDS. { R ———
Ry t will determine Now the service will be offered, what methods and

procedures are needed to implement the service, and how the service will be supported.

Mbit/s tternal backp!ane bus, and the prototy
22 Mbit/s internal backplane bus.
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. which is spl:tbetweenAﬂanla and Elgminoham ™~
<This organization often conducts studies that require transferring larg
#‘“"“" locations and accessing information stored in] Y

inciuding one in Nashville. Currently, company mail and shared 128 kbit/s data mks are

used for data communications bétween Atlanta and Birmingham, so many of the file
transfers take hours and can only be done durmg resmcted times bwause of the high

~ PROPRIETARY -
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‘An RFP for SMDS is scheduled to be 1ssued in 1991. Responss to this RFP will provide
additional information about the cost and availability of SMDS switching systems to be
uséd in the SMDS business case, planmng letter, and market trial proposal, ail planned
for complenon in 1991.

1 SMDS proves to be reliable and cost-effective, more applications will be added
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""'thf:;chm'eh{li_f " 18 Ev ‘iontoB.SDN o
D-3.1.2. Market Trials on MAN Platl'orms (1992) B TR »\}

Assumm a succcssful outcomc of mtcrnat SMDS tnals in 1991, | 4 ; _" i
*gam using MAN platforms for SMDS switching systems inthe ™~ - .~
architecture shown in Fig. 11. Marketing trials will allow the testing of some of the .

= * facets of SMDS that arc not addrcssed in concep: or internal customer tnals mcludmg the :
' followmg L B

A marketing trial provides a key type of valuible market research: direct, external
customer feedback that can be used to fine-tune a BellSouth service offering prior to
general tariff and deployment. The marketing trial will help to determine customer
. acceptance of existing SMDS capablhties and prov:de direction for- furtherfeature -
' dcvclopment.

. Additionall y, a marketmg trial will continue BellSouth efforts to promote SMDS to the
industry, including CPE and switch vendors, ICs, application developers, and the end
customers. Since a marketing trial is usually conducted with larger customers, it will .

- also help to promote public high-speed data networkmg as a viable networlung -
o al:emauve for other large customers in our region. - -

NOTICE S
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~

Fig 11. Architecture for early-availability SMDS market trials.
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,'0-3.2. Switched DS1

| 'In today s telecommumoauon network, swntched access for custorners is typncally - _ /. \3
restricted to services using less than 64 kbit/s of bandwidth. Public Switched DS1 - L
7 service will give customers the ability to establish calls with other customers at the DSI T
7 rate on a real-time basis. Switched DS1 is a constant-bit-rate connection-oriented
.. service, and it is therefore appropriate for applications that have a longer holding time,
N relatlvely constant bandwldth requ:rements, and stnngent delay requlremeuts .

. Vldeo and workstauon teleoonferencmg is lzkely to be the largest early appllcatlon for

... Switched DS1. Currently there are several services that can be used for video - ‘ T
- conferencing, some of which are moderately successful, but none of them offer daalable oL
real-time call setup.- Another potential application is disaster recovery; a large usermay -
choose to use Switched DS1 to temporarily replace failed links'in a private lme network. G
Other secondary applications mlght include high speed data transfer, LAN -~ = . L
mterconnect:on. and new versions of Customer Control Management (CCM) services. T

Swuched DS1 allows the customer to esmbllsh a dngnal call at 1.5 Mbit/s in real-ume
Initially, the signaling will be provided over an associated POTS line, as shown in Fig.
12. The architecture provides compatibility with existing CPE, such as video codecs, and
requires no additional equipment on the customer's premises other than a POTS

- telephone. The customer uses the POTS telephone to dial a special access code, such as
"*T1", followed by the destination phone number. When the call is connected, the users

- may place the telephones on hook without disconnecting the DS1 call. To disconnect the

DS call, one of the users goes off-hook and dials a termination code, such as "*T2".
‘When the telephone is not being used for control of the Swuched DSI serv:ce, it can be

used for POTS calls and other services. -

Bellcore has issued two Technical Advisories for Switched DS-1 service. One is based
on the use of an associated POTS line for control {29), and the other is based on the use
of ISDN PRI [30]. The switched DS1 ISDN-based service provides initially for switched
384 kbit/s rates and eventually full n x 64 kb:tfs semces.

" Nomice - -
: Nﬂhmﬂﬂtﬂum%bm“ -
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Fig. 12. Architecture for early-availability Switched DS market trials.

D-3.2.1. Market Trials (1991)

NTI plan to support Switched ned fractional DS1, wathm their long-
term switch architectures. AT&T also plans to support early-availability of Switched
DS1 by.using a digital cross-connect system, which is administered by the “end office.

signaling.
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- If approachcd properly, switched DS1 can be posrtroned as an extension to basic . N
" . telephony. Because this service uses well-known technologies and closely resembles the S
- POTS model, it should be easier to develop and deploy than other network-intensive S

" services. In addition, switched DS! capabilities provide a connection-oriented capabrhty.
- which bridges the gap between the switched data services offered today and the switched
. "7 services at greater than the DS1 rate that will be offered in the near fisture. Itis -
" becoming clear that customers’ communications needs are very heterogeneous and that -
“ no single solution will meet all their needs. If BellSouth does not offer a seivice that
* .’ handles wideband Constant-Bit-Rate (CBR) applications prior to the widespread :
* availability of B-ISDN in the rmd-19905 and beyond. customers WI“ contmue to seek e nEy

S soluuons outside the public network.
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- D- 3 3. Frame Relay

Frame Relay is a 64 kbit/s to 1.5 Mbit/s connect:on-onented data service demgned to
serve such applications as LAN interconnection. The Permanent Virtual Circuit (PVC)
service is similarto a value-added private line. It is appropriate for connections with
long holding-time characteristics. The Switched Virtual Channet (SVC) service is setup
on a per-call basis similar to conventional circuit switching and it is approprtate for
connectwns wnh relatwely short holdmg-ttme charactensttcs : _

' Suff‘ cient standards have been completed on the customer uetwork mterface for Frame
" Relay to allow preliminary deployment of a PVC Frame Relay service. Two other
 standards are in draft form and should become standards during 1991. The major CPE .
. and switch vendors have embraced the initial PVC frame relay standard. Several of these - .
" vendors have published a document that outlines enhancements, which go beyond the oo %50
initia] standards and may result in a de facto enhanced frame relay definition. -

A single-vendor implementation of PVCs could be accomplished in the 1991 - 92 time-

frame, but a multi-vendor PVC implementation is unlikely unless the veandors agree to

use one of the proprietary methods available for switch-to-switch connectivity; a

proprietary ATM or 802.6 protocol seems to be the front runner for this interface. A
/? single vendor implementation of SVCs is unlikely before.if SVCs are ever

developed. |

BellSouth could provide an early—avatlabthty PVC Frame Relay service using one of the -
followmg altermatives:

- NTI's DPN-100, which currently provides PulseLink service

— NTI's LPP, which is a new attached processor for the DMS SuperNode
- AT&T's BNS-2000, which can also provide SMDS

~ StrataCom IPX CPE, interconnected by private lines

‘I‘here appears to be significant confusion ln the marketplace regardmg the capabilities
available with Frame Relay. Despite the press and vendor hype, it is not clear how other
"RBOCs; ICs, and CPE vendors plan to achieve a uniform PVC frame relay service, T
although there is growmg interest in resolvmg the remaining standards issues,

The cost savings and implied added-value to the customer are not evident, because of the
unknown cost of the frame relay switching equipment and software, the limitations of
our opetauons and prowstomng systems, and the po tentlal for cross-elastlo:tt thh

oblain accurate cost in ormatton rom vendors or oth CPE and swnch equtpment for
frame relay. - B
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0-4 Evolution to B-ISDN |

B-ISDNis mtended to provnde the abmty to offer hngh-bandw:dth communications
.~ services to end users and to integrate many different broadband and narrowband services
" over a common transmnssxon!swuchmg platform to avoid the cost « of bulldmg. operating,

- and mammmng many dnffercm semcc-speclfic networks.

-

D, Eary B4SDN Researeh

. Early research leadmg to B-ISDN began at Bell Labs in the early 19805 where :

% "' prototypes of self-tounng Banyan fast-packet switches with external links of 1.5 Mbit's -~
were developed for use in early trials in California [31]. Rescarchers at Bell Labs further -
extended this fast-packet wmchmg concept by placing a Batcher sorting network ahead
of the Banyan routing network to improve the traffic handling characteristics of the .~ . .
switch {32). Belicore designed and fabricated VLSI for a Batcher-Banyan switchin -~ -
1986; these switching elements were used in the developmeat of the Expenmental ‘
Research Prototype (ERP) B-ISDN network [33] and in experimental investigations of
B-1SDN services [34]. Simultaneously, a research prototype based on a concept called
Asynchronous Time Division (ATD) was under development in Europe [35].

Seveml objectives were common to these research activities:

— Support multiple communications services (voice, video, data, image) overa
common switching platform. -

~ Support a range of communications bandwidths from very low to vefy high bit
rates, o _ .

— Support both constant bit rate and variable bit rate services.

D-4.2. B-ISDN 8peciﬂcations

By 1986, the need for broadband capablhtlcs in ISDN was recognized internationally, -
and standardization of a B-ISDN User-Network Interface (UNT) and a Network Node
Interface (NNI) began in CCITT. The first CCITT Recommendation on B-ISDN [36]
was approved in 1988. It recommended a new packet-oriented transfer mode called
Asynchronous Transfer Mode (ATM), based on fixed-size cells, as the target transfer
mode for B-ISDN. At the June 1989 CCITT meeting, agreement was reached on the °
structure of the ATM cell and its mappmg mto the payload of the SONEI' transmission
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| Iﬁ Noiember 1990, the CCITT gave unahimous approval to ihmecn CCI’I'I‘ -

. Recommendations on B-ISDN in Matsuyama, Japan [37]. While these -

Recommendations are far from being a complete specification for B-ISDN, they do cover ',
most of the critical issues tequired for manufacturers to begin development effortson a

P large scale. The CCITT SG XVIII plans to completc a much more comprehcnswe sct of

e _ _B-ISDN recommendatnons in 1992. , 7 ) e
Work is also procecdmg on B-ISDN sugnalmg Recommcndauons in CCl'I‘T SG XI

Agreement was reached in the April 1991 meeting to proceed with sngnalmg

. Recommendations for OCITT Release 1 B-ISDN services based on exteasions to the

existing Q.931 access and SS7 network signaling protocols. It is an objective to

complete these Recommendations in 1992. Work on a new longer-term signaling = - -
protoco! called the ISDN Signaling Control Part (ISCP), which is based on the separauou e

of call and connecuon control w:ll proceed in para!lel, the ISCP protocol maybe - .-

completed in 1994.

In December 1989, Bellcore issued a Broadband Architecture and Evolution Plan [38},
which described a set of steps for evolving the current network to B-ISDN. In December
1990, Bellcore issued two Framework Technical Advisories [39, 40) on B-ISDN
switching systems and transport network elements, and two Special Reports [41, 42] one
on B-ISDN transfer protocols and one on a network and operauans plan. Final Bellcore
Technical Requu'ements on B-ISDN are planned for 1992 - 93, in antlclpatlon of
“complying commercial products in 1994 - 95, : ,

=

D4.3. B-ISDN .Product Development's | |
All major switch vendors, including AT&T, NTI, Siemens, Fujitsu, NEC, Ericsson, and

- Hitachi, have developed prototype B-ISDN switching systems [43, 44, 45, 46, 47] The

first field trial of a B-ISDN switch was the BERKOM trial in Berlin in 1989 using the

- Siemens ATM switch [48]. This switch was based on the 5+64 cell structure, as

proposed by the United States prior to the intemational agreement on the 5+48 cell
structure in June, 1989. Fujitsu is currently leading in B-ISDN development. They
_demonstrated a second generation B-ISDN prototype switch at ICC90 in Atlanta, and

is switch prov:des _
pa ) and 622 Mbit/s, and it ls
| cousnstent wnh the CClTT Recommendanons apptoved in 1990
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L Some switch vendors plan to makc cornmercml B-ISDN switch products available as

" early as 1993 (NEC, Fujitsu, NTI), others as late as 1996 (Ericsson and AT&T). NTT: s
~ATM switch product will provide Permanent Virtual Connection (PVC) capabilities in
- late 1993 and can be used as an integrated platform to provide access to SMDS, Frame

o Relay, and ATM Cell Relay services. NTI plans to add Switched Virtual Connection

" - (SVC) capability later, probably in the 1995 time frame. AT&T plans to extend the life
. of their DataKit platform (BNS-2000) by incorporating SMDS and Frame Relay -
. interfaces and by increasing the speed of the backplane. They are currently focusing on

. 802.6 interfaces for the BNS-2000, however we are asking them to explore the - -
‘possibility of introducing ATM interfaces in 1993 to support an ATM Cell Relay service.

_ They plan to introduce a hxghcr-capacuy fabnc based on the Eng/Karol architecture in

the 1995-96 time frame.

CPE vendors are mterested in B-ISDN becausc of its ablllty to support multunedla
communications. Sun: Microsystems and Apple are members of a consortium planning
ATM interfaces for their workstations to support multimedia communications. Hitachi
already produces a commercial ATM-based LAN product that is available in Japan [49,
50]. Stratacom plans to evolve their Frame Relay products to use a pubhc ATM
backbone. Toshiba plans to introduce a premxses-based ATM switch in 1992,

" D4.4. BellSouth B-ISDN Planning Efforts

In March, 1990, BellSouth released Phase I of the Broadband Plan [51], which focused
on the market, network evolution, and strategic issues associated with the déployment of
broadband technology. In December 1990, BellSouth released Issue 2 of the B-ISDN
Technical Plan [52], which addressed the technical issues associated with B-ISDN
services and applications, network archltecture, evolution, pcrformance, signa!mg. traffic
management, and operations.

D-4.5. B-ISDN Architecture
The B-ISDN physical arc!utecture is shown in Fig. 13. The Local Exchange Node

(LEN) serves various types of customer interfaces includmg B-ISDN User-Network -

Interfaces (UNI), which support a variety of customer services, as well as service-

specific interfaces such as SMDS, Frame Relay, and Switched DS1. The LEN provides

the ISDN call procwsmg functlons needed to estabhsh ATM virtual channels over the ’
| B—ISDN UNL : . . . :

The Access Node (AN) serves the same types of customer interfaces as the LEN.
However, it serves fewer interfaces, thus shortening the length of dedicated fiber required
to customers. The AN may provide some call processing funcuons, but would hkely be
dependem on a host LEN to provnde these functions.
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o ' The Remote Muluplexer Node (RMN) serves the same types of customet mterfaces o
- 7 'the LEN and the AN, but it serves still fewer interfaces. It may be located at a pedestal
~ serving fewer than 2 dozen customers to provide concentration and reduce the amount of
. 'dedicated fiber required to serve customers. The RMN i is equwalem to the Optical .
ot Network Unit (ONU) in Fiber in the Loop terminology. Depending on the outcome of
- regulatory decisions, the RMN may also contain radio equipmem used to provide - .
" wireless comrnumcanons services to nearby customers. : .

' ‘I'he Transit Exchange Node (TEN) prov:dcs tandem funcnons to mterconnect LENs. A
S !TEN may or may not prowde LEN functlons as well PR G e TR S _

Mans Exchans
ult p mr Node nge
SONE'I' SONET Node SONET Node
Ry (AN) (LEN) (TEN)
CP ’ C : CP .
. ) TEN

Fig. 13 B-ISDN physlcal architecture.

The B-ISDN protocol reference model is shown in Fig. 14, SONET provides the
underlying transmission infrastructure for B-ISDN. ATM provides the multiplexing and
switching to support multiple ATM virtual channels, each with its own specified
bandwidth. The ATM Adaptation Layer (AAL) maps individual services, such as
SMDS, Frame Relay, DS1, ISDN etc., into the ATM payload.

PVC Frame | SVC Frame | PVC Cell | SVC Coll
" ATM Adaptation Laysr (AAL)
ATM Multiplexing and Switching
SONET Transmission .

- Fig. 14. B-ISDN protocol reference_ model.
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| _ | . D-s 1991 Events
i D-s 1 Research Trial of Pre-Production B-‘SDN Switch

T thc fourth quartcr of 1991 a pre-product:on version of a Fujltsu FE.TEX-ISO B—ISDN
~ switch will go into service in the VISTAnet testbed [53], which is a jéint project - '
involving the University of North Carolina (UNC), MCNC, GTE, and BellSouth.
. VISTAnet is one of five national research testbeds organized by the Corporation of
“" National Research Initiatives (CNRI) to advance technology and knowledge in networks
operating at rates on the order of a gigabit per second. These testbeds are funded partly
by the National Science Foundation (NSF) and the Defense Advanced Research Projects
‘Agency (DARPA), and partly by private corporations taking part in these projects. Work
on these testbeds is expected to contribute significantly to the establishment of the )
‘proposed National Research and Education Network (NREN), which is mtendcd to link
together govemnment, industry, and hlgher educanon communities.

The VISTAnet architecture is shown in Fig. 15. The B-ISDN switch will connect
together a Cray Y-MP supercomputer at MCNC, a medical workstation at the UNC
Radiation Oncology Lab, and two highly parallel image processing systems at UNC. ; _
- User-Network Interfaces (UNI) to these sites will be based on OC-12¢ (622.08 Mbltls) i
ATM/SONET access interfaces consistent with the approved 1990 CCITT -
" Recommendations on B-ISDN. The ATM host switch and a broadband remote switch
module will be located in the BellSouth central office in Chapel Hill; a second remote
ATM swnch module will be located in the GTE ofﬁce in Durham.

A second projcct referred to as the Medlcal Information Communications Applications
(MICA) will broaden the study of medical applications and allow BellSouth to gain a
better understanding of the market applications and opportunities for B-ISDN. The
B-ISDN switch of VISTAnet will interconnect an X-ray archive system and high-
resolution displays over OC-3c (155.52 Mbit/s) B-ISDN UNIs, allowing a family
phys:cxan to get expert consultation from a remotely-located radiologist.
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- GTE
Crose-connect

Family Medicine

. Fig 15. VISTAnet and MICA B-ISDN Trial Architecture.
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o _ D-G 1992 Events _
‘ D-6.1. ccn'r Standards for Initial B-lSDN Setvices

- _' CCITT Rccommendanons suff‘ c:em for the followmg Release 1 B-ISDN scrv:ces are
j_expcctcdtobccompletedm 1992. _:‘ O SO U P o

— Provisioned ATM Vmual Path (VP) and Vmual Chatmel (VC) connection
' service, including bolh Constant Bit Rate (CBR) and Vanable Bit Rate (V'BR)
v.;,_connectnons. el O e, E L e eyt
| -- Switched ATMVPand VC vmual connectnon semce. mcludmg both CBR and | g s
_ VBRconnccuons ORI A I _ '

- ',-' .A'*f""-" B e

- Connecuonless data scmce (callcd SMDS in the U S )
- Interworkmg with certain narrowband services.

In order to complcte these Recommendauons, the fouowmg issues are now being given
urgent attention:

.- — ATM issues including Generic Flow Control (GFC) and congestion control.
- ATM adaptation layers for CBR and VBR services. |
~ DSS1 and SS7 extensions for B-ISDN.
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| D-7 1993 Events ‘
o 'D-7 1. ATM for lntemal Network lntegratlon of Services

T Semce-speclﬁe networks as shown in Fig. 16, are sometimes the only alternative in the
= ‘introduction phase of 2 new service, but they create costly inefficiencies. For example,

~ separate OSs may be requlred to suppont different networks; separate engineering of

" trunk facilities may result in low trunk utilization; gemng-started costs of network _

. clements have to be borne by each individual service; and each servnce-specnfie network -

s requnres separate trammg, operanons, admmxstmuon, and mamtenance. ' '

@
mer
Interface _
[smos) 5 Overtay <7 [Swite
—+ '—"'js\meh SMOS
SMDS Network / €~ |SMDS
Customer witeh
T- Interface IC Access

~ . DSt
M Switeh] |
a2° Ds 1 ‘
- Switched DS1 . %
Customer
- Intertace i Aeeeu

Fig. 16. Service-specific networks.
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7 2 platform, it can bc used to provide a tandem funcuon for the
o mtegratcd tmnsport ot' serwces, as shown in Fi ig. 17. S

ATM Permanent Vmual Conncctlons
' funcuon ATM switches supporting

the PVC capability ars axo

Frame Relay
Customer
Interface

.. SMDS
Customer
Interface

)
Switched DS1 ) o

Customer
o Interface

1C Access

' Fig. 17. ATM used for internal network integration.
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- Using ATM to xmegrate the access nctwork. as shown in F'g. 18, can result in further

" cost reductions. ATM allows flexibility in service provisioning since services can be
offered from 2 common access shelf by plugging in the appropriate type of service

~ interface card. This concept is analogous to the Metallic Facility Terminal concept used
in the mid-70's to prov:dc spcclal semce cnrcunts from a common shelf of equlpment.

Each semce-speclﬁc accoss‘oard convens mformatlon on the semcc—spcclﬁc customer
interface to ATM cells. The cells are multiplexed with cells from other access cards and

" routed to a module that provides higher layer functions. For example, for SMDS, the
> . access card will translate the header of the 802.6-based cells to the ATM format and
‘route the cells to an SMDS server, which will provide the Level 3 functions such as

= . routing, address screening, and source address validation. The sumlar format of 802.6
and ATM cells sunpllfios the conversnon process. ' .

Frame ﬂolay
Customer
intertace

SMDS ' - ‘ . o -
o6 Customer * 4 SMDS
interface .- Switch : .

. +___ .
SMDS

Customer
Interface

Switched DS1
Customer
lruomoo

Fig. 18. ATM used for integrated access.
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Extended service access through ATM allows.the common costs of the access network
elements to be shared over multiple services. It also increases the utilization of the - d H"'} :
transmission interfaces. This makes it economical to offer new services from offices where % '
the services could be economically justified otherwise. For example, the demand for SMDS
in the early years will likely be small, so only éne or two SMDS switches may be placed

- within a LATA. Requiring a dedicated DS1 or DS3 facility between the customer and this

' SMDS switch may increase the cost of the service beyond the user'saffordability. On the
~ ‘other hand, if the dedicated facility extends only to an ATM access shelf in the local Central
- Offi ice, then the SMDS traﬁ' ¢ can bc mulnplexed w:th othcr lrafﬁc to reduce the access cost.' )

S :”'I'hc advantage of ATM extcnded access for SMDS is illustratcd in Fig 19. In the upper -
~  portion of the figure, the DS3 interfaces of four customers served from a CO are trunked .
. _over dedicated DS3s to the CO where the SMDS switch is located. In the lower portionof . .
" the figure, the customers' DS3s terminate af the ATM access shelf. Only Level 2 e
processing is done in the access card, so the cost is small, and the Level 3 processing is
done at the SMDS switch. In addition to saving the cost of three DS3 trunks, three SMDS .
ports on the SMDS switch are also saved. The cost of these ports is significant because
they provide all the Level 3 SMDS functions required to process the SMDS packets.

CO With
Local CO . SMOS Switch

: DS3 Trunk
DS3 SIP
{4 Mbit's Access Clase) . 0S3 Trunk
~4 =23 e SMDS

nsa sip . : Switch
(10 Mbit/s Aeenc Class) DS3 Trunk ¥

. 083 siP .
- DSS SIp - : . .
. 0 MbiYs Access Class
i “ ) . ; CO With
Local CO : SMDS Switch

1
DS SIP
{4 Mbit/s Aelen- Class) .
pss s - ™ DS3 Trunk
- {10 Mbit/s A?eou Class) Shelf :
DS3 siP
{4 Mbits Ae'un Class)

. o 0S3 8IP
T CE (muw-mcuu)

1

F'g 19. ATM extended access to an SMDS swntch.
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NTI plans to mtroduce low-cost ATM acccss shelves in late 1993 to suppon extended
- access for SMDS and for other services. These access shelves can be connected in a ting

N Fig. 20. SONET ring of%‘l‘M access shelves.  «
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. D-7.2. Market Trials of ATM Cell Relay (PVC) Customer Services : - "'“"-\%" i o

E The ATM access shelves can also be used to provzde a new Cell Relay service to end
users, as shown in Fig. 21. The customer interface would likely be a DS3 initially .

*. .. supporting a Permanent Virtual Connectton (PVC) version of Cell Relay. Each PVC
"% provisioned on the interface would have a bandwidth specified by the-customer. One
" application of Cell Relay service is to support the communications needed by the next

L _generatlon of mulnmedta workstauons now bemg planned by Apple, Sun, and others

?__ATM PVCs can be prowswned to other Tocations of the customer to 1mplernent private
. wirtual networks. Multiple ATM Virtual Channel connections can be provisioned
~_ between the various locations, or alternatively Virtual Path connections can be -

' promsmned between the various locations, with the end user allocattng Virtual Channel

connections within the Virtual Path as requlred | _ RS

ATM PVCs can also be provxsxoned to network elements, such astoan SMDS serverto .
support SMDS connectionless data service. ATM PVCs could also be provisioned to
other network elements such as video bridges to support multimedia teleconferencing.

SMDS
o Switch

e T | atmpves

— , 10 other
ATM Call Relay t.. LT
ATM
‘ . Acoess
Muttimedia Workstations Network

Fig. 21. ATM Cell Relay service.
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s AT D-8 1994Events - o
. D8, 1. Market Trials of ATM Cell Relay (sv0) Customer Services

-_ Some vendors (Fu_;usu in parucular) are expected to have commercxal products - st
supporting a switched ATM Cell Relay service by 1994. _Other vepdors plan to offer the . e

 switched capability in 1995 or 199

‘&‘9"0\:‘\ e

’D-a.z CCITI' Standards for Multlmedia Signaling . L R P

CCITT SG Xl is pursuing two parallel paths for B-ISDN slgnallng. one based on

extensions to the existing ISDN User Part (ISUP) of the SS7 protocol for early B-ISDN

introduction, and a longer-term signaling protocol called the ISDN Signaling Control

Part (ISCP). ISCP was started by the Europeans around 1988 as an offshoot of work on .
- call and connection separation. Two reasons for separating call and connection control

are listed below.

- To allow association queries with databases while a call is in the active state.

— Toallow look-ahead procedutes to send messages between the ongmatmg exchange
and the terminating exchange prlor to proceeding with the connection setup.

In addition, there existed a necd to allow for the control of multimedia (multi-
connectmn) calls, which was not currently allowed for with the monolithic ISUP. ISUP
would require that the CPE establish an independent connection for each media and
integrate the communications thhm the CPE. CCITT Recommendations for ISCP may

be completed in 1994.
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I o D-9 1996Events . : - _ _ - '
D-9.1 lncreased OS SUpport | - ' /\’

i As B- ISDN capabtltttes are added to more sw:tchtng nodes. and the number of customers '
R mcreases in the 1995 96 ttme-frame mcreased OS support wnll be requued, o

s D-9 2 AIN cOntrol of B-ISDN Serviees

- ._ In 1996 AIN capabtlmes are expected 0 be applied to B-ISDN to provnde supplementary -
semces. thus reahzmg synergnes between AIN and B-ISDN. S " .

sl D-9 3. Market Trials ot Multlmedta Services

B-ISDN systems thh extended slgnalmg capabllmes based on ISCP are expected to N
become available in 1996. _ L
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D-10 1998+ Events

D-10 1. Use B-ISDN in CCS7 Network

As dcmands on the CCS7 network mcrease due to mcrcased demand for AIN services, |

Evoluﬁoo to B-ISDN

‘the capacity of the CCS7 network may need to be expanded. In the.1998+ time-frame, ' e

~ the CCS7 network may be cxtended to take advantagc of ATM sw:tchmg technology

| D-102. Residential B-ISDN Services

" “Asthe cost ot‘ ATM technology declms as thc volume deployment increases, it is llkely .

o begin to be deployed to DLC systems to carry POTS ISDN and new semcs that are
oﬁ'eted to residential customers. ..o :

A .-
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| D-11 Critlcal B-ISDN Issues

L 4

Powermg of FITL Pcdcstals

Mamtenancc of FITL Pedestals

B -

.‘

ICI and ISSI Interfaces for SMDS and othct Broadband Serv:ccs

Numbermg for SMDS and Other Broadband Servnces

Avmlabnhty of B-ISDN CPE

nEAE

| '- Economlcs of Broadband Servnces

OAM&P
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- A_tt_achment_E_‘,.- . 1 - ; - Evolution to PCS

E-1 Background

. E-1 1 Pre-Cel!ular Systems
B In the early 19305 two-way mob:le radlo systems began to be used for polnce dlspatch
. [1). By 1934, 194 municipal police radio systems and 58 state police radio stations -
" serving more than 5,000 radio-equipped police cars created the first spectrum crisis for - .
~ the recently established Federal Communications Commission. In 1937, after extenswc T ek
£ hearings, the FCC increased the number of channels allocated for police use from 11 o e .
*.40. During the 1940s, requests for speetrum for two-way mobile radio increased EEia
' dtamatlcally for a wide range of private sector uses: police, fire departmems, foreetry .
- services, electnc, gas, and water utilities, and transportation services, including rallroads, S
" buses, strectcars, trucks, and taxis. The number of mobile radio users exploded from a -
~ few thousand in 1940 to 86,000 by 1948; 695,000 by 1958; and almost 1.4 million by
1963, the vast majonty of \Vthh were uat mterconnected to the telephone network. _

Mobile Telephone Service (M'I'S) the mterconnectlon of mobile users to the publlc
telephone landline network to allow telephone calls from fixed stations to mobile users,
was introduced in 1946 in St. Louis [1]. In less than a year, MTS was being offered in
more that 25 U.S. cities, using operators who manually patched the radio call to the -

- witeline network. In 1948, the first fully automatic mobile telephone system was turmned
“up in Richmond, Indiana, but manual systems remained the dominant mode of operation
for many years. From 1962 to 1964, an Improved Mobile Telephone Service (IMTS)

field trial, which featured automatic trunking, direct dialing, and full-duplex operation
(mstead of push-to—talk), was condueted in Hamsburg, Pennsylvama.

E-1.2 Cellular Systems

The radio links of cellular systems do not differ significantly from IMTS, but the
problem of spectrum congestion is alleviated by restructuring the coverage areas of -
mobile radio systems [1]. The traditional approach was to setup a high-power transmitter

-on top of the highest point in the area and blast out the signal 40 to 50 miles to the
horizon. This provided coverage over a large area. but also tied up the relatively small
number of RF channels.

Cellular uses many low-power transmitters, each designed to serve only a small area,
.~ called acell. By reducing coverage areas, the frequencies can be reused in different -
7 cells, as shown in Fig. 1. To avoid interference, the same frequeucy is not reused in
B adjacent cells, but rather several cells are skipped before reusing a frequency. Since -
interference is dependent on the ratio of the celi radius to the distance between co- -
channel cells, cells can be spllt into smaller cells to increase the capaclty in dense, h:gh- _
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Large Cells for
Suburban Areas

Small Cells for : *
Urban Areas -

-

- Fig. 2. Splitting of cells for denser areas [1].

The cellular architecture is based on four key principles:
~ — low power transmitters and small coverage zones as cells,

- frequent_:y reuse.
— cell splitting t(_j_inctcise cépacity, and

o - hand-off from one cell _té a_i:dthe: 'Wi;hoq: droppmg or disrupting the call.
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The first proposal fora large-capacnty moblle telephone systems was in 1947, only a year o
after the introduction of mobile telephone service [1]. AT&T proposed to the FCCthat
150 two-way channels be created, but the proposal was not acted on. Two years later, -
' " AT&T proposed a more elaborate plan to the FCC, which was in the process of -
- allocating additional spectrum for UHF television. AT&T argued that mobile semces L
2% 4. were also entitled to additional spectrizm, and should not be squeezed outby - oo
"~ broadcasters. Each TV channel required 6 MHz of spectrum, enough for more than 100 5 S
mobile telephone channels, and each TV channel represented three times the total -
spectrum for all the pre-cellular mobile telephone frequencies. But, each TV channel o
" benefited millions of people while a mobile telephone channel benefited only an elite . >~
~few. In the Commission's decision on the 1949 docket, they rejected AT&TSs ideas, and BRI
refused to allocate any pomon of the spectrum to moblle telephony. while alloeatmg 70

' channels for UHF TV

After 20 years of struggle between TV and mobtle telephone, the dec:snon on Docket
18262 in 1970 allocated 115 MHz in the 800 MHz band to mobile service, including 75
MHz to common carrier systems, of which 40 MHz was available for immediate
allocation and the remainder was held in reserve [1]. After the first Report and Order on
Docket 18262 in 1970, cellular radio passed through 12 years of further inquiries, -
petitions, comments, judgments, challenges, reconsiderations, and Jawsuits before the
- decision on Docket 79-318 was rendered in March 1982. which established the llcensmg
procedures.
In 1970 it was assumed by almost everyone that the new mobrle telephone service would
be operated as an extension of AT&T's wireline telephone monopoly [1]. Indeed,
Motorola, the major supplier of mobile radio systems, a business it had "inherited" when
AT&T was forced to get out of the radio manufacturing business by the 1956 Coaseat
Decree, sided with AT&T against the Radio Common Carriers (RCC) in court battles
until AT&T made a tactical error in 1975 by not including Motorola as a supplier for the
planned cellular test system in Chicago. Motorola was outraged by its exclusion and
changed its position in the court appeal, attacking the cellular allocation, and urging the
court to set it aside. In 1977, Motorola teamed up with one of the larger ROCs to file an
application for a second cellular developmental system in the Washington area. By this
time, RCCs were begmmng to develop into substantial businesses mainly on the strength
~of the rapidly growing paging business, whreh weat from 50, 000 customers nattonwrde
' _' in 1970 to more than 600,000 in 1978. .

Tt AT&T recommended a umﬁed 40 MHz allocatlon for eellular, while the Justtce o
~_ Department recommended "open entry® with allocations as small as 5 MHz per operator -
" [1}- The FCC accepted AT&T's arguments that smaller systems are less efficient and
more costly, but decided to split the total into two operating licenses with each to receive
20 MHz (333 channels). One license in each area would be set aside for the wireline
telephone eompany, whrle the other would be reserved fora nonwrrelme carrier.” - -

yoce PROPRIETARY

Not for use or disclosure outside BelSouthor -
any of e subeldiaries exoept under writien agreement
! aols i e s Fo2a012 ou.s:.“

238




 AttachmentE . o o | "4 7 NutiontPCS

| 'I'he Chnoago cellular System began operatxon on October 13, 1983, 79 days before TR

_divestiture, when AT&T withdrew from the operating business and the Chicago system g
" was taken over by Ameritech {i1}. By the end of 1984, cellular service was available in _ o
T 25 American cities. However, costs were high, service was flawed, customers were

‘" reluctant, and profits were thin or non-existent. Cellular radio was by nature a system

with a much higher fixed cost upfront than IMTS. A 5-channel IMTS system couldbe . .
" started for as little as $200,000; however, 2 cellular system for a major metropolitan area-
“‘could easily cost $500,000 to $1 million per cell, for a total cost of $10 to $20 million

" before the first revenuve producing call is placed. This made it necessary to attracta

 critical mass of customers, and be able to survive the telatwely Iong start-up penod

beforc reachmg :!ns cntml mass. .-

' Techmcal problems also plagued cellu!ar [1] Operalors found that dead spots appeared

in unexpected locations. Hand-off was found to be more difficult than expected, and et -
" dropped calls and crosstalk problems occurred. Furthermore, these problems increase as

the cells are split; some calculations indicate that a reduction in cell radius by a factor of

four will produce more than a tenfold increase in the hand-off rate per customer. Privacy

‘became an issue, and Bell Atlantic offered an encryption box for $2,500 plus $65 per

month, a solution that was not particularly attractive for a service already in trouble due

to its high cost. Finally, wireline operators in Chicago, Los Angeles, and New York City

found that cell splitting, a fundamental principle of cellular, was about 50% more costly

* than adding capacity by acquiring more spectrum, and within one year of tumning v

service they petitioned the FCC for additional bandwidth.
After extensive debate, the FCC allocated an additional 5’ MHz to the wireline and non-
wireline cellular carriers. This added an additional 83 channels to each system.
However, the addition was given with the stipulation that there would be no more
frequencies allocated to cellular in the future,

The cellular industry realized that the new allocation would not be sufficient for service
in the near future. To prepare for that time, the cellular industry moved to start the ~
development of a digital system for the cellular industry. This system would be designed
to fit into the existing channel bandwidths and to allow for the coexistence of both the

. existing analog FM system and the new digital system. Although there has been much
‘controversy in the development of standards for the new digital system, it is presently .

- - - scheduled for deployment in the 1992 time-frame. The new system will mmally provide
. . three channels for each exxstmg channel.

PROPRl ETARY

: NOTICE ,

~ Nolfor use or disclosure outside BeliSouth or
any of s subsidiaries except under written agresment
IR FOZAULZ UBESY

239




AttachmentE g ',' SR N 5 _: f. “"-_Evolution to PCS

o E-1.3. Cordless Telephones

- - The roots of cellular technology extend earlrer in hrstory than cordless telephone s roots; |
. however, the impact of cordless telephones has been just as great and its growth rate just -

T as strong as cellular. Cordless telephone technology was developed in the 70's, and itis - T

" licensed to operate under Part 15 of the FOC Rules. A cordless telephone uses an analog B

e frequency modulation scheme on the radio link similar to other existing radio systems .

and consists of a single base unit and a single handset. The base unit communicates wlth . '

- .- one and only one handset.’ Access to the telephone network is via an RJ-11 jack and
420 : msnde wire to the Network Interface. A cordless telephone is, in essence, a cordless

extension of the telephone network. RF channel selection is solely the task of each

. cordless telephone The simplest cordiess telephone has access to only one channel.

~ More expensive products have multichannel capability, usually with the ability to select a
good channel; however, the user can choose another channel :f desu'ed _

Cordless telephones under Part 15 of the Rules do not requlre an FCC license to operate
Under the FCC's low power operation rules, cordless telephones operate on ten channel
pairs at 47 and 49 MHz. Cordless telephone transmit power is limited by the Rules, and
‘Rules require the base unit antenna to be an integral part of the unit. These requirements
limit the coverage of each cordless telephone. Even with these limitations, the sales of
eardless telephones have increased 20% annually.

_ Cordless telephone manufacturers through the Telecommumcattons Industry Assocrauon
(T1A) have petitioned the FOC to increase the current channel capacity significantly to
meet the growing market. In 1985, Part 15 of the FCC Rules was changed to provide
three bands of frequencies for low-power ualicensed use. These bands are located at
902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz. The maximum transmit power
~ in these bands can beas hlgh as one watt if spread spectrum technology is employed. '

Spread spectrum communications systems use specral n:lodulatton techniques that spread
the energy of the transmitted signal over a very wide bandwidth. Since the transmission
‘rate through a radio channel is a function of the channel bandwidth and the signal-to-
noise ratio of the radio system, conventional radio’ strategy fixes the bandwidth of the
channel (set by the FCC) and allows the designer to select a modulation scheme that will
allow the desired channel throughput. However, another approach is to fix the
modulation scheme and increase the bandwidth used to transmit the srgnal. Tlus increase

e ~in bandwrdth is OQuwalent to mcreasmg the data rate ‘h"""gh 'he channel.
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i In spread spectrum, the bandw:dth of the mformanon to be transmxtted is deltberatcly 0 )
‘widened by means of a Spreadmg function and then modulated onto an RF carrier. The S
..., spreading techmque used in the transmitter is duplicated in the receiverto enable
" detection and decoding of the signal. Each user of the channel has a different spreading -
o function. The spreading function’ produces the code to receive that signal and thus the .

" name Code Division Multiple Access (CDMA). Spreading accomplishes two key et G
'charactenst:cs of spread spectrum. First, spreading reduces the power density of the
signal at any frequency within the transmitted bandwidth, thereby reducing the
""" probability of causing interference to other signals occupying the same spectrum. - v
. Second, the signal processing tends to supptess undesired signals, thereby enablmg such e

..., Systems to tolerate strong interfering signals. Since these changes in Part 15 of the Rules = ... -

" to allow for spread spectrum use, many manufacturers have started developnng spread LT
spectrum systems whxch can operate in the Part 15 bands. S ’

E-1.4. Personal COmmunlcations Services

Personal Commumcatlons Services (PCS) have been proposed to evolve from a marriage
of two wireless technologies - cordless telephone technology and cellular technology.
PCS offer a potential level of convenience and control over communications never before

" possible. To help visualize PCS, think of a very small telephone that will fit into a
pocket or purse. At the airport, the phone is flipped out to call the office, while avoiding .
the lines at the credit card phones. In the office, the conventional phone may be chosen
for its larger display, with the personal phone resting in a charging cradle, informing the
network where the user is so calls can be forwarded there. At home, the personal phone
can be carried in a pocket during s stroll around the neighborhood, to avoid missing calls.
For those times when you prefer not to be disturbed, an automated message systemi can
log the calls, providing convenient access to messages from anywhere that the phone can
be used. Such a system offers unprecedented user control over telecommunications
semces. Personal Commumcanons is based on several elements:

e A Personal Termmal probably mth a small dlsplay, which can be used at home,
in the neighborhood, in the offi ce, in the car, in publ:c area (e.g.; malls,
transportatlon tetmmals); '

e A Personal Access Number whnch will allow a pcrson to be reached at any time.
_ or place desired, and will allow for pnvacy when preferred and ‘

. A Personal Service Profi lc across all communications networks, allowmg for
- simplified billing and a common access to subscribed services and features such '
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 AtachmemtE- ... 7 . EyolutintoPCS -

Pcrsonal Communwanons Networks (PCN) provide what is I:nown as "terminal
_mobility". PCNs deal pnmarlly with the radio access part of personal communications.
... Depending on the outcome of regulatory decisions, there will probably be multiple PCN
- providersina specific geographic area. These may include a variety of PCNs, from = . .~
simple publlc base stations (“wireless coin telephoues") to satelhte—based mtematnonal el s

PCNs (e.g Motorola S proposed Indmm system).

. oL Personal Commumcatlons Semccs mclude a numbcr of servwes of interest to PCN users
- 1¢  aswellas non-PCN use

&
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- "l'here are wldespread coordmated efforts throughout Europe and Japan to develop

- personal communication systems for use and for sale. In the UK, two effortsare in .
progress.. The first is the development and field trial of the second genctation Cordless o
Telephone (CT2). 'CT2 is a digital, low-power cordless telephone system that operates .. . i

+ " on 40 FDMA channels around 865 MHz. The two applications of CT2 are as a private
*" cordless telephone for business and residence use, and as a public cordless pay telephone

< ies centers, airports, train stations, etc., where customers can originate calls. The CT2
" system in the public mode cannot termmate calls and does not have the capabthty to

- “system. In the pubhc applications, CT2 systems will be strategically placed at shopping

handoﬂ' between base stauons.

| In addmon to CI‘Z development, another effort |n the UK has addressed Personal _
Communications Networks. Proposals have been accepted for a network compnsmg

radio base stations with small service areas which would provide access to very small,
light-weight, pocket radio-telephones capable of relatively long periods of use without
the need to recharge batteries. The technology suggested was that proposed for the new
digital European cellular system for availability in the mid-1990s, but ina dlfferent

- frequency band (between 1.7 and 2.3 GHz) ‘

- In 2nother activity in Europe, the European Telecommunications Standards Institute
(ETSI) is developing another digital cordless telephone system called the Digital
Furopean Cordless Telephone (DECT). Unlike CT2, DECT can both originate and
~ terminate calls, uses 'I’DMA, and will operate around 1.7 GHz. o
, I
In Japan, NTT has done extensive work in developmg a multi-channel analog cordless
telephane, called the Enhanced Services Cordless Telephone (ESCORT), which is
. integrated into a PBX system. Recently, the Japanese also announced an effort to
. develop a digital portable telephone system, which is scheduled for avallabtllty around

1995.

- In the U.S. during the m:d-80's, the only interest in personal communications was at
Belicore. In 1984, Bellcore started a small research project called Universal Digital
Portable Communications (UDPC) [2, 3, 4], which is a digital, low-power, TDMA
portable telephone system that uses small cell sizes of about 1000 foot radius. Access to
the public switched network would be via radio ports strategically placed approximately
- 20-30feet high in a square grid. The radio ports would be connected to a central office
switch either on copper or fiber DLC systems. Prototypes of the radio links are operating
- in the laboratory; however, no work has been done in implementing the switch/processor
function or the DLC line functions. Another problem area for UDPC is the lack of a

L *:&equency allocation in the U.S. for this service.
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On June 28. 1990 the FCC tssued a Notice of Inquiry (NOI) to consider whether to
* allocate frequenciés for PCS, the particular PCS offerings to authorize, the technical
" standards that licensees should follow, and the regulatory policies that should govern .
PCS operations, mcludmg who may be eligible for PCS hcenscs. The NOI was tnggered

’I'he FCC had receives requeSts fo: "aothotiz_ntiol_t‘to’provid‘e PCS type o
: 'I'he FCXZ had recetved petmons for Rule-makmg for PCS spectrum
allocauon, S _ _

R The FCC had recelved rcquests for allocatlons and rcallﬂﬂﬂons of
~spectrum for PCS use, and '

- — TheRF spcctrum in the area of interest for PCS was under the FCC's
contro! and was already allocated for other services.

Dunng the course of the FCC's NOI, the techmcal characteristics and potential
marketplace applications of PCS will be carefully studied. PCS experiments will be
- cpnducted by a broad range of companies including BellSouth, Bell Atlantic, NYNEX,
Motorola, Ericsson, McCaw, and Millicom. The feasibility of different transmission
technolog:es, su'ch as 'I'DMA and CDM.A, wxll be mvest:gated.

PCS advocates dlffer cons:derably in their recommendataons concerning the amount of
spectrum that the FCC should allocate in the 900 to 3,000 MHz range [5). AT&T and
Ericsson suggest that the FOC allocate approximately 180 to 230 MHz of bandwidth;
BellSouth recommends 30 to 40 MHz initially and eventually 100 MHz; Ameritech
suggests 50 to 200 MH2; US West and Motorola propose 200 to 300 MHz; and
Southwestern Bell and Northern Telecom believe that 60 MHz would be adequate.

' Although the FCC has not formally committed to a PCS allocation, it is exploring two
- approaches for a spectrum allocation [6]. The first approach, and the one which would -
permit deployment of some type of PCS service in a timely manner, is spectmm sharing.
With spectrum shanng, two licensees use the same spectrum for different services. To
do this, the services must coexist in the same spectrum without causing each other
" problems. One proposed method for spectrum-shanng requires that PCS licensees use
< spread spectrum techniques. As of yet, neither the FOC nor most other interested parties
33 believe that sharing can be accomplishe: TR
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%" The second approach is to dedicate epecrrum for PCS service. If dedicated spectrum is -

S AtachmemtE S 100 ~olutiontoPCS -

. required, existing users of the chosen band will have to be relocated to another band at a
" ., substantial cost. Because of this and the FCC process to aecomphsh the new allocatron,

.. PCS service may not begm in some areas wrth a dedlcated speetrum unnl the 1998-99 =
'ume-frame e IR R - A

. ln erther case, a PCS system would consist of a radlo part and a network part. The radro .
~ part would include the handsets and the base stations, and the network part would include
the distribution facility, the radio management system, and the network transport. The .

I size and complexity of these components will be a function of the type of PCS service oo

offered, i i.e., limited moblhty or full mobility. Since the antenna height at the base’

: station will be low, landline distribution facilities are expected to be the facilityof =~ - B
choice; these could be either copper-based or fiber-based. The radio management system

- and network transport could be as simple as 1FB lines from the telco connected into a
remotely located centralized administrative and billing computer, or as complex as

~ copper/fiber distribution facilities leased from the telco or from a CATV operator into
switching centers connected by a cornmon charmel srgnalmg network.

Potential provrders of the components of PCS service rnclude cellular operators, new -
PCS entrants, LECs, ICs, CATV operators, private radio operators, and equipment
" manufacturers. Since the issuing of the NOJ, the FCC has received over 60 applications
. for experimental licenses for PCS trials. These applicants include RBOCs, cellular
. Operators, PCS start-up companies, equipment manufacturers, and CATV companies. It
is impossible at this time to determrne erther the outcome of the speetrum debate or who

" will be the PCS l|censees.
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el _5-1 5. BeliSouth PCS Plannlng Efforts
P BellSouth mterest in Personal Commumoauons is the result of a number of growth
" trends in wireless telecommunications areas. In particular, the areas of paging, cellular

e telephones. pnvate mobile radlo. and cordless telephones have all shown sngmﬁoant
: 'growthasshown in the followxugchart. R P _

I | & Cordless (53 M Customers)
oo +Paging(95Mcustomeu) A
-o-ce!lwar(ai’MCvJstomm) . ‘ K R

0+ t
' 1983 1984 1985 1986 1987 1988 1989
Sources: Cellular — CTIA Data Survey

Cordless - U.S. Department of Commercs
* . Plglng = LINK Resources, Inc. 1988

There is curreutly a high degree of regulatory uncertainty as to what role BellSouth and
the other RBOCs will have in the upcoming PCS

p
t those companies which enable new wireless services through investments in

innovative technology and tnals will be ensured a future license in the area where they
carried out the tnal. : -
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B A Wirelcsleuclme Plannmg Commmec was formed in 1990 to ldcnnfy busmess
opportunities for wireline support of wireless networks (both cellular and PCS). Inits
- initial report, the Wirelesleirehne Planmng Commlttec examined the current state of '
o mtcrconncctxons between local exchange camcrs and cellular mobile carriers, and
- described some possible services the wircline company might offer to wircless scrvice
_ providers and their customers. An interconnected architecture was proposed, and '
i \techmcal cons:dcratxons mcludmg standards lssues were bneﬂy addressed

_'A W‘reless ESSX tnal commmec was fonned in 1990 to dcﬁnc thc concept of a wireless |
T ESSX service and to perform laboratory and field trials of such a service. On February AT
 6,1991, the FCC granted BSS an expenmemal license to conduct trials in the 864-868 -~ -

v possiole customer trial of wnreless ESSXatthe = - . _
Umvcrsnty of Flonda in Gamesv:llc, Honda o

. _ Fig. 3. Wireless ESSX Architecture.
The envision archltecture for & wireless ESSX service is shown fn Fig. 3-

_ - Al active call will be handed off from
one radio port to another as the user moves around the building. Each radio port would .
support multiple connections according to traffic needs, and will be connected via ISDN -

-+ - BRIor PRI facilities to a radio port controller, New ISDN D-channel messages will be -

- defined for such functions as handset registration and handoff between cells. Theradio .. - -

- port controller will be connected via ISDN BRI facilities to the digital central office. A -

~ function of the radio port controller is to make the user's handset appear to be hardwired - .- .

* tothe switch port. Swutching is performed in the radio port controller to perform handoff

. and to connect the user to his or her assigned switch port. Eventually the function of the

. radlo pon contmller eould be mtegrated into the dngltal sw:tchmg system ' '
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| E-2 1991 Events

o E-2.1 BellSouth Wireless Lab Trials |

E-2.2. Organization of TIP1

T1P1 is a Technical Sub-Commmee operating under the auspices of Committee Tl-

Telecommunications as an ANSI-accredited standards body. T1P1 was formed to

address complex standards work requiring significant project management and systems
engineering. The first project being addressed by 'I'lPI is Personal Communiontions‘. |

T1P1 has formed three working groups. 'I‘lPl lis the pro;cct management group 'I'h-y
are responsible for general coordination of T1P1 projects. T1P1.2 deals with the wireless
aspects of personal communications; they are concerned with the air interface and related L
" issues. T1P1.3 addresses network aspects of personal communications; this mcluds L
swnchmg. routing, and networl: services in suppon of pcrsonal commumcatxons. '
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In relat:on to persopal commumcauons, TIPI is expected to perform systems ' o
_engineering and project management resulting in high-level standards documents, AL

reports, and other appropriate output. One key component of T1P1's work is that of :

working with other standards organizations to exchange information and expertise

‘towards the goal of uniform personal communications standards. In particular, TIP1 wrll
. work with other T1 Sub-Comaiittees to ensure that standards (e.g., signaling, network

.. interconnections, performance) are being developed by the appropriate Sub-Committee. -
. .In addition T1P1 will make use of, and contribute to, work being done intemationally

. .and nationally. International work includes the Future Public Land Mobile . . . . - T
. Telecommunications Systems (FPLMTS) work of CCIR, and the Universal Personal e

" Telecommunications (UPT) work of CCl'I'I' Nauonal orgamzauons mclude 'I'IAs TR- "
45 and IEEE 802.11 w:reless LAN group ‘ : _ :

T1P1 meets quarterly, membershlp is open and includes rnanufacturers. servnce provxders '
(e.g., RBOCs), consultants and others.

~ E-2.3. Initial Service Descrlption for Personal Number Calling AIN
Sennce

he service eombmauons work together, and prcmdes the common
operations procedures for the services. ' :
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.. Registration allows for three basic registration choices:

.. AttachmentE . ST - 2

and one optional registration feature (if subscribed to):

Evolution to PCS

~ E-23.4. Personal Registration -

¢ Send my-ca‘l.ls here;
¢ Send my calls there;

. Seqd_my calls to default fouting;

e Send my calls to Anywhere Call Pickup.

e ——————— ere
get through to a custome in these situations, by allowing the caller to wait while the
customer comes to pick up their call. The customer is informed of the waiting/parked

call via a page to their pager. The customer can then find a phone, dial in, and connect to
 the caller. Atany time while they are waiting, the caller can request to go to voice mail.
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" _' E-2.32. Audio Call Screening PR o e ’“s

Audto Call Screemng isa screemng service that allows the customer to screen calls and
. determine whether to answer them. The service is based on the identification of the line
' that the caller is calling from by announcing the name associated with the calling number
~ in-band to the customer (e.g., "Call from the phone of Cathy Addison for Bons Yeltsm").
: 'I'he customer (Bons) can then choose from two basxc chorces .

a . Accept the cell

: - Hang l.lp, . o .

3 and one further screenmg feature lf the customer also subscribes to Personal Voace Manl Vl'- e
‘ " o Send the call to voice marl and allow me to listen in on the line. | )

‘The last option allows the customer to screen calls when callers who may or may not be
known to them are calling from unrecogmzed line numbers. This provides a more
comprehensive and reliable screening capability than with screemng methods that rely
purely on calling line identification.

E-2.3.3. Personal Volce Mali

~ some simple administrative options, namely:
¢ Pickup their message(s);

¢ Request the "envelope” mfonuatlon for messages. This consists of the
- dateand the time the message was left, the callmg number (if available), y
_ and the calling name (xf avarlable); and -

" K Perfonn rmg admuustratlon (i.e., the user can set the number of rings that
~will occur before voxce mail \wll pick up the call

: NOTICE L
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" In the present cellular 'envxronment. MTSOs are mterconnected via mband sxgnalmg, and -
' }_Inmtersystem calls are establlshed via trunks through the local telcphone company or -

: ﬂclhrmordhelumﬂ,..“. o
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E-3. 1992 Events

E-3 1 Standardization of Dlgltal Personal cOmmunloatlon Networks

o It is generally aocepted wrtlnn the telecornmumcatlons mdustry that voluntary standards
-~ greatly enhance the overall customer acceptability of communications services and

" equipment. Whichever technology is used to provide personal communications semces,

' standards for (1) the radio, (2) the spectrum access mode and other physical parameters, -

" and (3) the signaling protocols at all levels are critical. Given a spectrum allocation for -~

- personal communications in the U.S., national standards for the radio port-to-portable

- 77 interface, radio port-to-network interface, and the system architecture for rhe access v

o technology will present speclal challenges. D R S BT Se T Gt

- In the 1992 tll'ne-frame. decrslons over the access standard w:ll be made dnven by tlns el

standards work. Field trials of CDMA will have progressed to the pomt where a decision -
can be made about its vrabrhty in a shared environment. Work will continue on the
interface standards, and it is pOSSlble that such interface standards could be approved in

~ this time-frame.
. E32. BellSouth Wireless ESSX Field Trials

~Two Wireless ESSX trials are planned for 1992 to establish the concept of wrreless
ESSX in different environments with heterogeneous equ:pment.

- Gannesvxlle, FL (University of Florida), a umversny campus with several
campus locations covered. . .

- Bumrngham (Colonnade) a typleal suburban office development. _

- registration, handoff, and
.. architecture will be that of CT2. Radro ports will be placed inside a building to provrde .
- service to occupants of the building. Radio ports will also be strategncally placed around
- the campus to provide serwoe to oocupants of the trial burldmg requmng mobrllty and to

: 7 srudents and profmors
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G-1 Background

EvolutontoINA - - 55t 0 4

" Anumber ot‘ developments wrthm the teleoommumcatrons and oompmc, mdusmes O

" been fundamental drivers behind the need to evolve an originally telephony-focused
. network into an information network. ‘The following sections discuss recent .

- network archltecture I mnbcd in Sectton G-2.

G-1 1 osl

~ different computing systems. The model specifies a seven-!ayer architecture for -
* communications between open systems, as shown inFig. 1.

i Application : $1 Application
Ubper [ Preasntation | ;:;fl::::;ﬁ':::;'—b Presentation _
Session - 1  Sesslon
oo Transport |t |  Transport
Lower Network |- 1 Network
Layers: " Dgtalink |« | Data Uink
i - ~ phyelutoonneetlon - mw. > _

F'g. 1. Open Systems Interconnection (OSI) model.

| Protocols, such as X.25 and Ethernet, and physical transmission specrﬁcattons, suchas -
- SONET, reside in the lower layers of the model. More detail has been added in the past
several years on the upper layers of the OSI model, especially the Application Layer. A

number of Service Elements have been defined for the Application Layer, which provide -

generic services such as common management information, association coatrol, and -
remote operations.. These wrll allow applications deveIOped independently on different
systems to tnteract. - -

| -'_'iG-1.2. Network Management

developmcms in Open Systems Interconnection (OSI), network management, distributed Eai y
" ‘processing, broadband communications, computing systems architecture, and their effect . )
" on BellSOuth's network evolution plans. These dnvmg foroes Iead us to the targeg e

S "I'he Reference Model for Open Systems Interconnectlon. approved by CCITI' and ISO in SN
1983, has been an influential description of how communication takes place between

' Network management is an area of growmg interest throughout the teleoommumcatlon_s e '

* and computing industries. Network management applies to all sizes of systems from

small, localized systems such as a LAN on one floor of an office building to a nationwide -

=, system such as the OCS7 network. Major telecommunications vendors as well as major

) - computer vendors have announced network management products, and many network

RS : management standards documents are bemg drafted in ISO. -
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: ; ISO has chcml foundatton documents wlnch desciibe the OSI approach to Network R __
. Management. The Structure of Management Information document describes how - ﬁ :
 information is handled usnng the object-oricnted paradigm and how network management L gl tE

.. protocols are used to access information in the objects. Another fundamental OSI x
Network Management document is the Systems Management Ovewlew, which dmcnbes '

“the model for managing Open Systems. It describes the mechanisms for managing ‘

. "network resources and the OSI protoeol standards fnr commumcatmg mformatlon related. B

"tonetworkresources : R EN | . |

o »'I'he osl Systems Management Ovenuew (SMO) divides the task of network -~
management mto five Systems Management Funcnonal Areas (SMFAs)

: _:;0 Fault Management

| o Conﬁguratlon Management
e Accounting Management
_,° Perfnrmance Management

. eee Secunty Management |

_ Each SMFA is sﬁpported by one or more Systems Management Functions (SMFs), such _ .
- as Object Managemeat Function, Event Report Function, Accounting Meter Function, B
- and Log Control Function [1]. For example, the Accounting Management functional '
area uses the Accounting Meter SMF to gather accounting mformattou and the Log
Contrnl SMF to store records of accounting information. :

The Application Layer of OSI plays a key role in network management of OS] networks
{2, 3). The Systems Management Functions use the services and protocols provided by
the Application Layer to communicate between managing and agent processes. The
SMFs access the Common Management Information Service Element (CMISE) that
handies the Common Managemeant Information Protocol (CMIP). CMISE in turn calls
upon the services of Association Control Service Element (ACSE) and the Remote

"~ Operations Service Element (ROSB. All of these servu:e elements mnde in the

N Appllcanon Layer. _ e : o _

o Managed elements o resources in the network are modeled as Managed Objects. The
L Management Information Base is the conceptual repository for managed object instances, .
. and it is accessed through an Agent process. The Agent performs all management
-~ operations on managed objects, at the request of the Manager. The Agent also receives
" -.” and processes notifications spontaneously emitted by the managed objects. Fig. 2 g
S |llustrates the relatnonshlp between Managers, Agents. and managed Objects.
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) lunnged Open syu.m
e Hlnegommt :

_Mohoger - CMIP 0 Y Cagent |

:g. 2. 'Systems Management Model

A!though OSI Systems Management is bemg developed in the standards arena, few
~ commercial products exist. In 1989, the Internet community developed anew protocol.
* Simple Network Management Protocol (SNMP). from the Simple. Gateway Management
" Protocol used in Internet. Tn 1990, wndspread oommerclal availability was achieved for
"~ SNMP. SNMP is targeted for the Internet network, but it can be used on any system that '.

- has an underlying User Datagram Protocol/Internet Protocol (UDP/IP) transport. - ~
Although it has fewer capabilities than OS], it is more easily implemeated. Internet
documentation describes SNMP as an interim step for network management uatil OSI
Network Management solutions are available. In the telephony environment, OSI
CMISE will be used in operatlons support systcms where Tmnsacuon Language 1 ('I'Ll)
is currently used. , .

G-‘l_.a_. Distributed Processlng

The previous sections discussed how to connect two systems for communication, but
systems can also be interconnected in order to run applications or processes. Several
dispersed machines running a single application form a distributed processing
enviroament. Open Distributed Processing (ODP) is one of several closely related .
* projects that have begun receatly to standardize a distributed computing environment.

ODP, an ISO effort, is closely alngned with work on a Distributed Applications
Framework (DAF), which is occurring in the CCITT [4]. Both draw heavily on the
Advanced Networked Systems Architecture (ANSA) developed under the European
Commission ESPRIT project and currently handled by the Architecture Pro;ects . .

- Management Ltd. mdependent labomtory at Cambndge, England [5] :

‘ ODP breaks the problem of spectfymg its dlstn‘buted processmg eavironment into -
. .., viewpoints. Each viewpoint addresses different facets of distributed processing. No
e Inerarchy or priority exists among the vnewpomts; they are simply dlfferent vnews. 'l'he %
- _ﬁve vzewpomts are lxsted below. : SR

e 'I’he Enterpnse vzewpomt consnders issues such as how the enterpnse uses an
.information system, what business processes and information are automated, and
what secunty and management pollcws vull be apphed to the mformanon system

o Thel "fm" "“"’Pmut is concemed w:tb the defimuon of the informationor - "
data requlred in the dlsttibuted process. Thzs vuewpomt ns sumlar to the

S \e‘“"“
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Managcmeﬂtlnformauon Base(MIB‘ l)'i'n. 'OSI'S 'Commdn._Martagement i
' Informatlon Protocol (CMIP) - R

'I‘he Computahonal wewpomt shows whlch proeesses are present and how they o,
- carel mterrelated,‘ Itisa rnodel of apphcatton processes. s o

- The Engmeenng vuwpolnt extends the Computatlonal v1ewpomt to show the
.. mechanisms for achieving distribution such as location transpareney It deﬁnes_
4.+, the support architecture upon wh:ch the apphcatnons of the Computa ional
-J'i"_.vxewpomt are butlt. S . 8 S 5

" o ° The Technology wewpw:t is concemed vmh the actual hardware and software P ; N
‘compouems 1mplementmgthe dtstn'buted system : SRR o i""".::'.".. o

The Computattonal vnewpomt of the ODP mfmstrueture consnsts of apphcatlon-speetfie ‘L
functions, common functions, and the kernel. The fact that functions are distributed is
transparent to the Computational viewpoint; only the existence of functions is seen.
Examples of common functions are directory, naming, trading, and object management.
Applications-specific functions are those needed specifically for the purpose of the
enterprise, such as an airline reservation system for a travel agency. The functions are
considered computational objects in the Computational viewpoint. In the Engineering

. viewpoint, the structure of the kernel is seen to consist of engineering objects and 2
nucleus. The engineering objects are the run-time representations of computattonal

objects. o S ' . i

In additlon to viewpoints, ODP also defines a number of aspects of mformatlon systems
(storage, process, user access, commumeatlons. identification, management, and
security).

Although ODP and DAF are standards documents and not preducts, they are based on the
software workbench called ANSAware, developed by the ANSA project.

G-1.4. Broadband COmmunleatlons Systems

- ‘Broadband eommumcatlons systems all systems that operate at b:t rates lug,her than
o - DS1 (15 Mbit/s) - are necessary to support the performance demands of the many L
. g, _ communications systems. For example, an Ethemet operates at 10 Mbit/s,and DS3___ @ .~

I ivate line services are used in private networks. On the horizo

The ablhty to interconnect end systems at such lngh bandw:dths opens 2 vast area of new
applications beyond voice transport or computer interconnection at modem Speeds ' -_.‘ o Fucn
Broadband communications systems allow image, high-speed data, andvideo . " .~ = - :
information exchange. The new transport capablhty affects other areas of networking _ ET ARY

snehasslgnalmg and mamtenance. o St DThdg e R‘
: ' NO'I'ICE S PROP '
: Hﬂbﬂuﬂnduhmuoﬁﬂkﬂd&ﬁh« 2,

251 FO2A012Z 08397




T R _qulﬁﬁon to INA

, G-‘I .5. Computing Architectures T e
o Over the past two decades, more and more tasks perfonned by the operanng compames L
 have become mechanized. The August, 1989, issuc of the BeliSouth Mechanization .. BRERTI
Dngest mcluded ncarly 400 oomputer-based systems used w:tlun BellSouth for handlmg i
" technical and procedural work.- While these systems are very useful for their intended
_ task, they have often been planned and implemented independently. “The Open Systems
~ Computing Architécture : (OSCA™) was proposed by Bellcore in the late 1980: to -
address th i dependence among o B ', - - -_:

: OSCA is an architecture designed to allow mteropembnlny among operauons systems &
~ The OSC.A architecture {6] is composed of three types of communicating Building

.~ Blocks. The User l.ayer Building Block pfovides the functionality for human users to -
~ access the system. The Processing Layer Building Blocks perform all processing done '. SCIICCY

within OSCA systems. The Data Layer Building Blocks are the stewards of corporate . . _

data, ensuring semantic integrity of the data throughout the OSCA system. The '

Processing Layer Building Block can have local data used by that Processing Layer

Building Block, but it cennot steward corporate data. F'g. 3 shows the OSCA target

~ architecture.

Eal=A
Locall o pa]
ULBB: Uurl.nyerBulldlngBlock
- DLBS:Date Bulldl -
~_ PLEB: Process ’Eulldlngalecl:
T _7 -7 F'g.3 OSCATargetArehntecture.

T Al bulldmg blocks commumcate through well-deﬁned mterfaces called contracﬁ. Any |
R functlonahty that a building block provides to other bm!dmg blocks must be declared in
e the contract functlonahty not deﬁned ina coutraet is unavallable outsu!e the bulldmg
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c '_,'G-*l 6. lndustry Eﬂ'orts on Information Networklng Architectures |

e _Each of the prevnously d:seussed developments has been lmportant in dnvmg the need
_ for an information networkmg architecture.. OSI has had a profound influence onhow = -,

 telecommunications is viewed. . It has opened vendor-proprictary solutions to allow OSI- s
: complnant systems ‘to exchange. lnformatlon and makes it possible tobuild large,
heterogeneous’ networks, The need 10 manage the networked open systems qmckly
" arises, and the 0pportumty to distribute | processing as well as information also becomes :
“evident. The emergence of broadband communications systems with the capability for -~
_*" high-speed transport and multi-media applications adds further power totheopen . .
R systems network. Clearly, networked open systems have the capability for providinga
1. wvery desirable mformauon network. Itis strategxcally important for BellSouth to exploxt
the communications power available through this series of developments. However, -
~ hamessing the power of the developments is not done autornaneally. Justasthe -
 interoperability in compunng applications drove the need for computing architectures

(OSCA and BSCA), us:ng these developments will reqmre an mformatlon networking

archltecture

An Information Networhng Architecture (INA) project started at Bellcore in 1988.
Similar projects to integrate the network and operation systems were underway in several
i i NetSys, US West's #1Net. and Sout! 's DOCINA
: Aat would integrate
the computing power of network elements and opetatlous sys'.ems nto a flexible

information network [9). This information network would support both infernal users
needs for admzmstenng the network and external customers'’ needs to access robust
services and to perform customer network management, An INA Task Force of Regional
Subject Matter Experts and Belicore produced a list of INA Attributes. Since the most
pressing concern for the regions among all the INA attributes was the management of

- data redundancy, a special project on data redundancy management was initiated [10].

a
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'. Bellcore and the INA Task Force developed a set of INA attnbutes and a two-segment
INA Model shown in Flg 4 whlch_were presented to the mdust:y in tmd-1990 [11]

~User ; .‘ s.rvlee s.gment O - u“'

| Equipment _ Dellvety s.gmem il Eq_u._alpment_
_ =,

End-to-end Informetlen Netwerl: =

‘ Fig-4. 'Bcncore s Two-Segment Model of INA.

'I'he Model dmdes INA mto 2 Semce Segmem and a Dehvery Segment, mstead of
" toBay's division between Network Elements and Operations Systems. In INA the
Delivery Segment contains hardware and low-level, technology-dependent software for -
both Network Elements and Operations Systems. The technology-independent - -
components of INA, whlch provide sewlces, are in the Service Segment. o

- The regional Task Force representauves stressed the need to use relevant work in
industry and international standards in the specification of INA. A thorough document

* was written to assess the relevance of the standards work and vendor products[12].

~ Among the standards addressed were ODP, DAF, ANSA, OS] CMISE, B-ISDN, and
' OSCA. The document concludes that a number of standards are applicable to particular
areas of the INA, and they should be used in forming the definition of INA.

Asignificant effort towards defining INA during 1990 was the Enterprise Architecture -
work of the Integration Focus Group made of regional company subject matter experts
and Bellcore. The Enterprise Architecture [13] is a model of the functions, the data, and
the interactions between them in a regional company eavironment. The Entemrise
Architecture models the enterprise of the regions, modeling all activities using _
information engineering methodology as described by James Martin [14). The Enterprise
Architecture will be further decomposed in the Business Area Analysis process. The
Enterprise Architecture will also lead to the Object Architecture for INA.
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: In the fall of 1990 the lNA work program changed d:recuon in response to an INA Taslc ‘
'Force proposal for more tanglble and practical deliverables. A three-cycle field trial '
called the INA Field Experiment was proposed by Bellcore. The INA Field Expcnment
“will proceed in three overlapping cycles to allow s1multancous refinementof =
:'speaﬁcauons while tésting specn.ﬁcatlons at the current cycle's level of detail in regional . -
_ company lcstbeds. Several regions have offered to sponsor an INA Field Experiment.
Although nota sponsonng region, BellSouth is pamcupaung by worlnng wuh Bellcore to '
~write the nmual sefvice architecture spcclficatnons. T A R

;There area number of techmcal guldclmes currently in place for the F eld Expcnmcnt.
First, the Delivery Segment transport and switching will be done with B-ISDN .. ;
~ Asynchronous Transfer Mode. Connections will be switched based on Virtual Path and
' Virtual Channel Identifiers. Opcratlons and network management functions will be - -
performed on physical equipment in the Delivery Segment or CMISE objects -~ - .
representing the equipment. The INA Architecture will specify a distributed computmg
environment that Service Segment objects use to access Delivery Segment resources.
_ The Distributed Processing Environment (DPE) provides logical-to-physical address
translation, allowing Service Segment objects to.access Delivery Segment resources and
- other applications. The DPE also enhances more efficient and widespread use of .
Delivery Segment resources. The Data, User, and Processing Layer Building Block .
concepts from OSCA will be used to design Service Segment applications. Fig. 5
illustrates Bcllcores INA target archuccturc [15) with these guidelines added.
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" 2. BellSolith's Target Information Networking Architecture

Before developing a target network archuecture. it ts ecsent:al to understand the dnvers il
that are forcing changes to the current network and to develop a set of attributes for . -
nieasunng the suitability ¢ of the’ tatget architecture. This section identifies several
‘attributes that are critical reqmrements for BelISo th's Informatnon Networkmg .

_ upports Mulupie Servxm on a Common Platfonn

arise. However, much uncertainty sutrounds the demand, timing, and cross-

investment in a new service whose success is uncertain entails much risk;

however, failure to offer a new service until its success is assured may result in
- losing customers to competitors while we strive to catch up. BellSouth's target

architecture must have the flexibility to support many services over a common

platform in order to spread the cost of common network resources over multiple
services and to maximize the service opportuniuee whtle mmumzmg the risk of

semce-specnﬁc mvestments.

. Enables Rapnd Semce Del:very s e e : e =

The a!:nllty to provxslon services rapldly isa crmeal attnbute of BellSouth s target _

architecture. Our customers are no longer willing to wait weeks, or even days,
for BellSouth to provision new services, since private networks provide them
with immediate responses to reconfiguration requests. A fundamental change

- must occur in the BellSouth network if we expect to be able to compete with

private networks and alternative service providem. BellSouth's target architecture
must move the m-eatmn, modlﬁeanon, and provxs:omng of new semces closer to -

the customer.

' AEnablee BellSouth to Introduoe New Sennee in a Timely Manner

B BellSouth‘s ablllty to mtroduce new services in a umely manner “has been

* hampered by our dependence on switch vendors for the development of new

- customers needs. s

'wae L
MMM«MMB‘M“ L

. ‘BelISouth must be able-to‘ take advnntageiof‘new service opportunulcs as they |

elasticity of new services now being planned by LECs, ICs, and ESPs. Massive -

- services. 'I'hetargetarchntecmnmustallowustodevelopourownsemcesand S
to schedule the avallablhty of new semes based on our Own assessment of our R
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AttachmentG 11 : o i = .E.Yolu‘t‘ion to INA | )

R e Preserves Customer Investments Through Servtce Conttnmty O

' BellSouth custorners have made substamlal mvestments in customer premtses :

" and private network equipment, and a network atchltecture that ignores thisfact
is doomed to failure. BellSouth's target architecture must provide for the cost-
effective | contmuny of exlstmg services and capabtlmes. while at the same time

' prov:dmg the new services required to satisfy our customers' emerging

: _eommumcanons needs. Interworkmg of existing services and capab:ltt:es wlth
L ‘emergmg serwces is also' tlcal to the success of new serv:ces.

Uses APPl’Opnate Open Standard Interfacee

'I‘he use of open standard mterfaces 1) encourages‘th de opment of cornmon : L _
- VLSI components to reduce equipment costs, 2) facilitates a multi-veador =~ e
environment to allow BellSouth to benefit from the competitive pricing of - 2 B
equipment, and 3) encourages increased use of BellSouth's network by ES?s who
can use BellSouth's services as a platform for their enhanced services. However,

standards also inhibit vendor innovation and are costly and time-consuming to
develop, so care must be taken to standardize only thase interfaces necessary to
meet BeliSouth's strategic needs. BellSouth's target architecture must be based on
the use of appropriate standard interfaces reqmred for the timely introduction of
new semces

¢ Provides High Reliability and Survivability o

Service outage can have a devastating effect on customers, who have become
_ increasingly dependent on their communications services. BellSouth's reputation
- for reliable and survivable communications has taken years to build; this
reputatlon is invaluable as competition becomes increasingly fierce. Providing
service survivability when individual components of the network fail is a key
attribute of BellSouth's target architecture and will be cntneal in attracting and
- retaining our most unportant customers.. - _ _ _

° Networls Other Networks .

Networks are prollfetatmg busmess customers are butldmg their own prenuses
. metworks, cellular and wireless networks are on the rise, and IC networks are . L=
 essential for interLATA communications. Enterprise networks are mcreasnngly L
"needing to interconnect with many different types of networks. As this occurs, -
., the LEC's networks must undergo fundamental changes to assume the role of -
. : networking other networks together. BellSouth's s target network must prowde a
- scamless integration of services across various wireless, wireline, premises, ESP, .. "
and IC networks lf we are to sattsfy the customers' needs and be their provider of -

. PROPRIETARY
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. Integrates Network Elernents and Operattons Systems tnto 2 Omnrnon Platform

' " The dtsttnctton between Netwotk Elements (NEs) and Operattons Systems (OSs)
. 'continues to blur, Using a common architectural platform and common standards_'_
" - for OSs and NEs will allow shared access to data and will enable BellSouth o
 migrate data and functmnaltty between the two entrtronrnents as appropnate to
A 'rneet busmess and techntcal needs. ' o SRS T

- Prowdes Independence from Regulatory Deetstons _.

»: Regulatory issues, such as s whether Personal Communtcattons Semces (PCS) and G
?"'rest dential video services will be classified as basic or enhanced, often take many o e
"7 years to resolve. Wireless networks are expected to grow significantly in the -

future, but BeliSouth's regulated enttty may or may not be a wireless service
provider. Providing wireless services would be a tremendous opportunity for
_ BellSouth however, even if thts service is classified as enhanced, opportuntttes

--  classified as bastc and also to offer complernentary services to support enhanced
services. A

-

o Supports a Wide Range of Communtcattons Bandwidth ,_‘

Customers' bandwrdth requtrements have increased rnarl:edly over the past decade

- ds their communications have begun to include data, video, and image

“  information, in addition to voice. BellSouth must evolve its network from one

optimized for voice communications to one optu'nized for information

" networking. Information networks, which catry voice, video, data, and image
information, require bandwidths spanning a wide range from a few bits/s for
telemetry applications to several hundred Mbit/s for supercomputer ' -
interconnection. BellSouth's target information networking architecture must be
eapable of supporting communications over this enttre range in a cost-cffective
manner. :

. B waeif’:~i'
265 - Nﬂhm«mm&l&uﬂl« ) ;
) : : wﬁ_mmm.mmmw-

F02A01z 08405

Llo‘l '

I




-. AttachmentG 13 . EvoluuontoINA 3

B . Supports Multt-medla Commumcattons

- Multt-medta appl:cattons for personal computers and workstanons are expected o
emerge over the next few years. Companies such as Sun Microsystems and

- Apple are already developing systems for multi-media communications and are -
_ planning LANs based on Asynchronous Transfer Mode (ATM) to support these .
applications. Support for multi-media communications is a critical attribute for - ;;' —_

BellSouth s target archntecture.

g ' Provrdes ana‘e:and Secure Comrnumcattons B

The current telephone network is percetved as betng both pnvate and secure, but '
these attributes may be threatened in the future. BellSouth's target netwotk
architecture must ensure that our customers' commuaications and control of their
communications are protected by building appropriate firewalls into the network

archttecture. '

s Incrcascc Customer Control of Services

L

.. Private networks are providing increased control and management capabilities
- . that allow services to be tailored to meet the needs of the enterprise, and '
customers are becoming increasingly dependent on these capabilities. BellSouth's
~* target architecture must provide similar capabilities to attract customers to public
network services, which must integrate the control capabilities needed to provide
for the transparent networkmg of networks.

e Reduce Redundancy in Corporate Databases

BellSouth OSs currently requtre that some mformatton be eatered into multiple
_ databases; this redundancy results in additional labor and computer storage costs.
~ Furthermore, it results jn inconsistent databases, which create addtttonal labor

| COStS 10 resolve
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. th 6, has been .

developed to satis several key atinb
£ BellSouth's network

» CCS?7 prowdes highly reliable out-of-band message-based network sxgnalmg to
- ‘support exnstlng and future swntched narrowband wndeband. and broadband

B __semces.

. ”ISDN extends dtgxtal eommumcauons o out-of-band message-based sngnaltng o
capabilities to end users to enable new svntched services. -

. .AIN places the development of new services under BellSouths control, enabhng
the raptd introductton of new network servnces : :

. B-ISDN extends ISDN to oﬁ'er new hlgh-bandwdth communications services to
erd users and provides them over an integrated platform to mtnlmtze capital and
- operatlons costs. :

* PCS offers new services which give users freedom of movement and tncreased
control from any terminal and to any network. . :

The public telecommunica ions network is expected to move from today's PO’I‘S-based
architecture to a future Information Networkmg Architecture (INA) that supports
information services, mcludmg not only voice, but also data, wdeo, and image
communications. _
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any' azﬁumt vie on the structurc and the ti ming of INA. Fot example,

asa "desert-start” research pl'Oject, which def'mes the target wuhout

There are m
evolving to ‘that target!,

) Bellcorc views INA
od about the feasibility of racti

practicality O evolution are patamount objectives of Be 0ac
. he _bedded network and mtegwates‘ﬂextble pabilities t to ‘support
: mformauon network services, w_hllc making 1 of the embeddcd mfrastructure as much
pracncal BenSouth's INAis also based on ‘extensive d;scussmn ‘with vendors to

ensure. that our evolunon plans are aligned with vendors product dcvelopment plans;
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s interfaces as the access node; in addition, iLECS js.

The opucal fiber transmission infrastructure of the target arch:tecturc provxdes the vast -
bandwidth required to support information networking services, including voice, data, I
* video, and image. SONET survivable rings operating at Gbit/s rates interconnect the B

Fiber Centers with each other and with ATM access nodes. These nodes provide a
‘common access platform supporting a wide variety of customer interfaces ranging from
POTS to ISDN, Switched DS1, Switched DS3, Frame Relay, SMDS, and B-ISDN. A
 simple liné card changeout, or & software download to the line card, is all that is required
to provision a new customer interface. This common access platform not only expedites
the introduction of new services, thus maximizing our new service opportunities, but also
minimizes risk since the incremental investment required to introduce a new service is

small. - - , ‘ ' P

Optical fiber can extend beyond the access nodes to remote muluplcxer nodes, Iocated

very near the customer. Video from a CATV headend or an enhanced services provider . e &

- is wavelength-division-multiplexed onto the fiber at the access node and carried to the D e el e
remote muitiplexer node for delivery to the customer over copper, fiber, or coax ‘ R

facilities. The remote multiplexer node ¢ can provndc the same vanety of customer

- FO2A01Z 08409
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Attachment G _ 17 Evolution to INA

G-3. 199i Events

During 1991, the INA Field Experiment Cycle 1 documentation will be written. This
includes several types of documents. First, a Framework Architecture is being
developed, which outlines the architectural separations, key interfaces and applications
for INA Cycle 1. Concurrently, the Service Architecture is being written to describe the
INA services according 10 the five OSI Network Management functional areas (Fault, .
Configuration, Accounting, Performance, and Security), and an area dealing with call
control and customer access to services. Detailed specifications will be written based on
cach area. -Objects will be defined, then grouped into OSCA Building Blocks. Other
foundation documents will be written covering related Cycle 1 issues such as Distributed
Processing Environment, Data Management, and OSCA Contract Specifications. Service
Specifications for Cycle 1 INA services will be developed for cach Field Experiment site.
The vendor community will be invited to participate by building trial equipment for the
Field Experiment. By the end of 1991, the first set of documents on the INA Field

Experiment Cycle 1 will be complete.
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Attachment G 18 T -glution to INA

G-4. 1992 Events : ~

In 1992, the INA architecture from the 1991 documents will be constructed in a lab
prototype. The lab prototype will be constructed at Bellcore, but the regions will
countribute technical expertise and technical direction. Vendors who have chosen to
participate may be contributing prototype INA-compliant equipment: Through the lab
prototype process, new ideas will be trialed and performance will be verified for the
Field Experiment. The documents will be modified to reflect what is learned from the
lab prototype. This stage of the Cycle 1 Field Experiment will be completed in 1992,

At the same time, documentation for the Cycle 2 of the Field Experiment will be started.
Cycle 2 will reflect what has been learned while prototyping and what technologies will

be available in the Cycle 2 time-frame.
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Attachment G h 19 Evolution to INA

G-5. 1995 Events

The INA Field Experiment Cycle | specifications verified in the lab prototype wiil be
deployed in several regional company networks. The INA platform (DPE, objects
modeling resources, Network Management facilities, call processing, etc.) will be the
same in each site, but the services trialed will be different. The results will be -
incorporated as much as possible into the documentation and prototyping occurring at
this time for INA Cycle 2.
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Attachment G 20 Fvolution to INA

G-6. Critical INA Issues ,«w

The work of INA should be closely coordinated with the work of the CCS7, ISDN, AIN,
B-ISDN, and PCS platforms. In particutar,

e How do the distributed processing environment and OSCA cogrdinate with other
platforms?

o What problems arise from an object-oriented view of the network?

o Will platforms that are not compliant with the OSCA architecture be supportable
in INA?

Bellcore's working premise for INA is that the existing network can be ignored. In other
words, INA is a desert-start model. Clearly, INA must evolve to be part of the network,
not a clean replacement. What issues in addition to those above must be taken into
account to evolve existing networks to INA?
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Attachment H 1 Glossary
GLOSSARY
ACD Automatic Call Distributor
ACSE Association Control Service Element
ADM Add/Drop Multiplexer
ADPCM Adaptive Differential Pulse Code Modulation
AIN Advanced Intefligent Network :
AN Access Node
ANC Area Number Calling
ANSA Advanced Networked Systems Architecture
ASE Application Service Element
ASN.1 Abstract Syntax Notation 1
ASPIN Advanced Services Platform for the Intelligent Network
AT Access Tandem :
ATD Asynchronous Time Division
ATM Asynchronous Transfer Mode
B-DCS Broadband Digital Cross-connect System
B-ISDN Broadband ISDN
BOSIP BellSouth Open Systems Interconnection Platform
BRI Basic Rate Interface
BRSU Eujitsu Broadband Remote Switch Unit -~ N
BSCA BellSouth Computing Architecture
BSHR Bidirectional Self-Healing Ring
BVA Billing Validation Application x
CAR Carrier Access Restriction
CATV Community Antenna Television
CBR Constant Bit Rate '
CCIS . Common Channel Interoffice Signaling
CCITT Comité Consultatif International Télégraphique et Téléphonique
cCM Customer Control Management
CCs Common Channel Signaling
CCSAC Common Channel Signaling Access
CDMA Code Division Multiple Access
.CLASS Custom Local Area Signaling Services
CMISE Common Management Information Service Element
CMSDB Call Management Services Data Base
CNRI Corporation of National Research Initiatives
(0.0 Central Office
COT Central Office Terminal
€PE Customer Premises Equipment
CPU Central Processor Unit
CRIS Customer Records Information System

CSCANS Customer Services Computer Access Network Standards

CT Cordless TeleP':O‘T Nomce P RO PRl ETARY
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DAF
DARPA
DCOS
DCS
DECT
DLBB
DLC
DMS
DOJ
DPC
DPE
DQDB
DS-n
DSS1
DTMF
EADAS
EADAS/NM
ERP
ESCORT
ESP

ETSI
FCC

FDDI
FDM

FQT
FTAM
FTTC

GFC
HDT
IC
IDLC
IEEE
IFTF
IMTS

INA
IOTP
IP

ISCP
ISDN

277

Distributed Applications Framework

Defense Advanced Research Projects Agency
Data Collection Operations System

Digital Cross-connect System

Digital European Cordless Telephone

Data Layer Building Block . -

Digital Loop Carrier

Digital Multiplex Switch

Department of Justice

Destination Point Code

Distributed Processing Environment

Distributed Queue Dual Bus

Digita! Signal - Leveln

Digital Signaling System 1

Dual Tone Multifrequency

Engineering and Data Acquisition System
Engineering and Data Acquisition System/Network Management
Experimental Research Prototype

Enhanced Services Cordless Telephone
Enbanced Service Provider -
Electronic Switching System '
Evropean Telecommunication Standards Institute
Federal Communications Commission

Fiber Distributed Data Interface

Frequency Division Multiplexing

FIber in the Loop

Fiber Optic Terminal

File Transfer and Management

Fiber to the Curb

Fiber to the Home -

Generic Flow Control

Host Digital Terminal

Interexchange Carrier

Integrated Digital Loop Carrier

Institute of Electrical and Electronic Engineers
Institute For The Future

Improved Mobile Telephone Service

Intelligent Network

Information Networking Architecture

Integrated Operations Transition Plan

Intelligent Peripheral RY
Internet Protocol . ROPR‘ET A

ISDN Signaling Control Part P
Integrated Services Digital Network

NOTICE
Not for use or disclosure outside BellSouth or
any of s subsidiaries except under written agreement
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Attachment H 3 Glossary

ISDN-UP Integrated Services Digital Network - User Part

ISO International Standards Organization

ISP Information Strategy Pian

ISUP Integrated Services Digital Network - User Part

LAN Local Area Network

LAPD Link Access Protocol D . .
LATA Local Access Transport Area '
LEC Local Exchange Carrier

LEN Local Exchange Node

LIDB Line Information Data Base

LSTP Locatl Signaling Transfer Point

MAN Metropolitan Area Network

MBG Multilocation Business Group

MCNC formerly Microelectronics Center of North Carolina

MF Multifrequency

MIB Management Information Base

MICA Medical Information Communications Applications

MSU Message Signal Unit

MTP Message Transfer Part

MTS Mobile Telephone Service e
MTSO Mobile Telephone Service Operator -
NE Network Element

NI National ISDN

NMA Network Monitoring Analysis :
NNI Network Node Interface

NOC Network Operations Center

NOI Notice of Inquiry

NREN National Research and Education Network

NSDB Network and Services Data Base

NSF National Science Foundation

NTI Northern Telecom, Inc. -

NTIA National Telecommunications Information Administration
NTMOS Network Traffic Management Operations System

NTT Nippon Telephone and Telegraph

OA&M Operations, Administration, and Maintenance

OC-n Optical Carrier - Level n

ODP Open Distributed Processing

OMAP Operations Maintenance and Administration Part

ONU .. Optical Network Unit

OPC Originating Point Code

0S Operations System

OSCA™ Operations Systems Computing Architecture -
OSF Open Software Foundation ‘ Y
OSsI Oper Systems Interconnection P RO P Rl ET

-~ NoTIcE

Not for use or disclosure outside BellSouth or
any of lts subsidiaries except under written agresment
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Attachment H 4
OTGR Operations Technology Generic Requirements
PBX Private Branch Exchange
PCM Pulse Code Modulation
PCN Personal Communications Network
PCS Personal Communications Services
PICS Plug-in Inventory Control System
PLBB Processing Layer Building Block
PMS PICTUREPHONE Mecting Service
PNC Personal Number Calling
PNS Personal Number Service
PON Passive Optical Network
POTS Plain Old Telephone Service
PRA Primary Rate Access
PRI Primary Rate Interface
PTN Personal Telephone Number
PVC Permanent Virtual Circuit
Q.931 Access Signaling Protocol for ISDN
Q.932 Supplementary Sarvices Signaling Protocol for ISDN
RBOC Regional Bell Operating Company
RCC Radio Common Carrier
RCMAC Recent Change Network Administration Center
RFI Request for Information
RFP Request for Proposal
RFQ Request for Quotation
RMAS Remote Memory Administration System
RMN Remote Multiplexer Node
RNS Regional Negotiation System
ROSE Remote Operations Service Element
RR Record Retrieval
RSM Remote Switch Module
RSTP Regional Signaling Transfer Point
RT Remote Terminal -
SAS Service Administration System
SBC Southern Bell Center
SCCp Signaling Connection Control Part
SCCs Switching Center Control System
SCIA Switch-Computer Applications Interface
SCp Service Control Point
SDE Software Development Environment
SEAS Signaling and Engineering Administrative System
SIP Subscriber Interface Protocol
SLS Signaling Link Selection
SMDS
SMF

NOTICE

Not for uss or disclosure outside BellSouth or
any of ita subeidiaries except under written agreement
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Switched Multimegabit Data Service
Systems Management Functions P RO PR I ET AR Y
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Attachment H

SMFA
SMO
SMS
SN
SNA
SNI
SNMP
SOAC
SONET
SPC
SS7
SSP
STM
STP
STS-n
SvC
TA
TA
TCAP
TCP
TDM
TDMA
TEN
TIRKS
TL-1
TNS

UDLC
UDP
UDPC

ULBB
UNC
UNI

USHR
VBR
vC
vCC
VLSI
VMS

VPC
VPX

280

5 Glossary

Systems Management Functional Areas
Systems Management Overview

Service Management System

Services Node

Systems Network Architecture

Subscriber Network Interface .
Simplified Network Management Protocol
Service Order Anatysis and Control
Synchronous Optical NETwork

Stored Program Control

Signaling System No. 7

Service Switching Point

Synchronous Transfer Mode

Signaling Transfer Point

Synchronous Transport Signal - Level n
Switched Virtual Circuit

‘Terminal Adapter

Technical Advisory

Transaction Capabilities Application Part _
Fransmission Control-Protocol — C e e
Time Division Multiplexing

Time Division Multiple Access

Transit Exchange Node

Trunk Integrated Records Keeping System
Transaction Language 1

Total Network Surveillance

Technical Reference

Universal Digital Loop Carrier

User Datagram Protocol

Universal Digital Portable Communications
Ultra High Frequency

Upper Layer Building Block

University of North Carolina.
User-Network Interface

Universal Receiver Protocol

Unidirectional Self-Healing Ring

Variable Bit Rate

Virtual Channel

Virtual Channel Connection

Very Large Scale Integration

Voice Mail System

it e PROPRIETARY

Virtual Path Cross-connect

NOTICE
Not for use or disclosurs outside BeliSouth or
any of iis subsidlaries sxcept under writtan agresment
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Attachment H 6

W-DCS
WDM
WFA
WFA/C
WFA/DI
WFA/DO

281

Virtual Tributary _
Wideband Digital Cross-connect System
Wavelength Division Multiplexing
Work and Force Administration
WFA/Control

WFA/Dispatch In

WFA/Dispatch Out

Glossary

"
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" Southern Bell Tel. & Tel. Co.
FPSC Docket No. 920260-TL '
~ . Audit
" Date: 4-9-93
Item No.- 1-012 1
age 10 4. ,”

Provide- Attachment ‘F, Evolution of OS's, which. ‘was
. missing from the .*Network - Evolution Plan" provided in;gj-
*f“response to item 1. 12.;&=-w VR : L B

“Request:

Response. Attached islattachment F, Evolution of OS's, which was
ww AT inadvertently omitted when the "Network Evolution Plan"_-
was provided on January 21, 1993. S

This material constitutes proprietary confldeﬁtiai‘
business information and is covered by the "Notic

Intent to Request Specified Confidential c1assif;catign :
dated Janquy 21, 1993. '

-

 Date Provided: | April 16, 1993 -
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" Attachment F

- F-1. Background... sevs
~ F-2. OS Support for CCS7...
~"'F-3. OS Support for ISDN .

. F-4. OS Support for AIN ...
. F-5. OS Support for B-ISDN
" F-6. OS Support for PCS ... e S
_F-7. Evolution of Plannmg and Engmeenng Systems
-, - F-8, Critical OS Issues : sres

PROPRIETARY

NOTICE . - ="
Not for use or disclosurs cutslde BeliSouth or
any of ts subsidiaries except under writien agreement <Q7
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' AttachmestF - . 1. i EvolutionofOS‘

F-1 Background

_ BellSouth is movmg from a predommantly AT&T OS environment toa mu!ti-vendor OS
.. environment, using many Bellcore OSs, some from AT&T, some developed by ko
- .BellSouth. end a few from other vendors. Th:s evolutlon is motwated by. e

. Beonomits.

A o Need tosupport mulu-vendor networkelements,

. Comphaneewath requirements. and o

S Need for automated ﬂow-through wn.h semee orders untouehed by human hands, .
thisisamajorgoalofOszorPOTSandforallnewarehitectures. - . Ee

Fundamental ehanges will be ooeumng m OSs over the next deeade, as summarized
' below

e New platforms such as ISDN, AIN, and B-ISDN w_iu provide the potential for
increased operations capabilities. These will create few opportunities for
BellSouth to offer increased capabilities to customers.

e OS funetions will be inereasmgly integrated lnto uetwork elements. For example,
the Plug-in Inventory Control System (PICS) is a database that contains
information about the type and location of plug-in units. Whenever a plug-in is
received, relocated, or removed, a data record of that change must be made in the

PICS system. Future plug-ins will eventually contain identifying numbers, and
the network elements can be queried.from OSs to obtaid accurate information

about the type and location of plug-ins, thus eliminating the need to maintain a
separate database.

¢ The Transaction Language 1 (TL1I) protocol is currently used for OS/NE <+
interfaces. Over the next decade these will migrate to OSI protocols, specifically ™%
CMISE and ASN.1. This will allow for OS/OS communications as well as
OS/NE communications. OSI standards and requirements for operations :
teehnology, transport. and service are ltsted in 'I‘able I [l]

reornetcy

NO‘HCE o
Nol!etuuordleeloeuowtelde B-llSwlhec .
nnyollteeubeldletloumptmd«mlthnqmmm
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"‘“““’"‘“‘FPROPRIE | emerost e
' OSIRequimnemsPIans
" Draft .- .. } . . Formsl Oomg Time Frame Products
Specification - ‘Product 1989 ' 1991
Alarm Surveillance ANSISsndard | VILB v; I
kTR E R TA-1030 -~ | lssuel . 1"“‘2 Issue3 NMA
ANSI Standard 2 : VlforI..B s ' L
‘| TA-1030 - Issued -~ | NMA
| TR-1014 - o Isswe2. | |
SwithMemory ] ANSIStaodsrd | o o S E
Adminismtion (iucl. lSDN) TA981 fssuel | Isue2 Issie3 | MIZAR
_ TR B RS § Y
Admimstrauon S TA-1014 - Issue 1 Issue 2 Issue3 OSP/INE
Nenarork Data TA-376 Issue 2 Issuc3 DCOS
Collection TR i '
Network Traffic TA495 . Issue 2 . 1 Issue3 NPMS
Mapagement TR ' = !
Test Access ANSI Standard N ' _
TA-1031 Issuc 1 Issue 2 -
12 m: TA-1038 Issue 1 Issue 2
Test Management . FA-1102 - : : ,
St TA Issuc 1 ITS
_ , = 3
SONET ANSI Standard _ ViforlB | NMA
' TA-1042 Issuel . Issue 2 ' OPS/INE
: TR S Issve 1 LINC
ISDN Performance TA-1041TR Issue 1 NMA
Moaitoring : ‘ - -
. | .ISDN Testing TA-1057 Issue ] ITS
IDLC ‘TA-303 IssueS - , : NMA 1-
2 TR:303 - Issue18S.3 OPS/INE '~
SMDS TA-?M Issue 2 Issue 3 -

| Tablel OSIRequirements Pians. -

| BellSouth and Bellcore have produoed guldmg documents that discuss opemions froma
global perspective. Bellcore has consolidated its views into the Operations Technology -

286

- Generic Requirements (OTRG) [2), a single Technical Reference consisting of many

modules. The modules address operations functions such as memory and system -

' 'admlmstrauon, petwork maintenance, message accounting, and network traffic

management. ‘There are also modules on the user system interface, the generic opmuoxé .
interface, the embedded operations interfaces, and operations application messages. The

nctwork and its operauons.

: ' NU'I'ICE
Hoﬂuuuﬂdloeloumwlﬂdo IOM« _

wo!lh.uboldhﬂoumplmmlﬂmm

* modules of the OTGR are continually updnted and relssued to reﬂect new changes in the S
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’ Belleore has also produeed lhe Integrated Operauons Transmon Plan (IOTP) [3] whxch R
focuses on significant transition steps in operauons support systems developed by :

.- Bellcore. The IOTP describes the target operations environmeat in the mid-90's _
- timeframe, including the business and technical drivers that will result moreasmgly in ..
" shared corporate data and end-to-end process. automation. After describing the .,

: '_Emerpnse Model. the document focuses on the operatnons processes of Senriee

o Aotivat:on. Serviee Assurance, an 'ork Capacity Pro isioning, ¢

3&:& ik

It also recommends future support for OSs in each of these ca_tegories;

The Bellcore work on Information Networking Architecture is also related to the

evolution of OSs. The INA Overview [S] does not partition the network into NEsand

OSs. Instead, it proposes a new separation of functionality into a Service Segment and 2
Delivery Segment, as described in Attachment G, Evolution to INA. The INA Model -
stresses that as computers are networked and as switching and transmission systems have = )
more sophisticated diagnostics, the functionality of NEs and OSs becomes more and- % b
more similar. ‘Thus, the distinction between OSs and NEs is diminished to a distinction,

not of ftmetionahty. but of eharaetensues sueh as the real-time and relrability cons:raints. 3

In addmon to the overall operations planmng. eonsnderable attenuon has been ﬁocused on .
how to manage the data used by OSs. Some data is useful only within a limited work

~ area, and it is owned and maintained by 2 single group. Other data is shared among .

~ many areas of the company and is used in many functions. This is refercedtoas = - . '
Corporate Data. The Gorporate Data Posmon Paper [6] deﬁnes Corporate Data in the

. followmg way- T
- . NomeE Sito
: - Nolloruuordlaelowroouhldoﬂoll&uﬂlor s \
Wﬂhwhm.cmﬂmmmm - q,} _
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Attachment F Evo]uﬂon of OS'

PAGE su-'"ar"?"

PROPRIETARY

Corporate data is a record of business facts that are noco&sary to the operauon of .
. the corporation, impact its ability to do busmess, and are potennally shared across - P

whmg charaoteristrc of corporate ¢ data is that it has meamng outsrde
- of a specrﬁc work group or mechamzod epplioation. _‘ BEou " |

: There is no speclfied owner of oorporate data. 'l'herefore, there must be
.~ consensus among all involved parties as to the relevant daia factors (key S
. characteristics) such as definition, properties. and busmess rules governmg the B

mteraetrons of funeuon and dala . , R

' - NOTICE '
i mmmumm&mm« _ "b_
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. F-2 os Support_for CCS7

The OSs Supporting CCS 7 are listed below and illustrated i m F'g. l . §
' inistrativ System (SEAS)isa multr- e
~ function network suppon system for C(S‘l SEAS maintains a2 network
' configuration record base, collects and processes data from each STP and SCP
_displays network critical event messages, and provides access to STPs for users to |
" enter translations information. SEAS also coiieots trafﬁc engineering and e

: networkmanagemtda deng, DRI c

'I‘he Switching Genter Control System (SC(S) provides remote momtonng. alarm ‘
_surverilanoe and analysis funet:onahty for OO switches, STPs, and SCPs. SCCS . - -
collects status and event data from multiple network nodes for display in the - -
* centralized Network Operations Center (NOC). It also provides analysis
programs that operate on the collected data to assist in [ocalizing troubles. SCCS
is being replaced with Network Monitormg Analysis (NMA) beginning in 2Q91.

- o The Total Network Surve:lianoe ('l'NS) is being deployed 0 integrate multiple -
SEAS and SCCS outputs for a network view of OCS7 links and nodes.
BellSouth's long term maintenance will be handled by NMA. NMA is curreatly
deployed throughout BellSouth to support facility maintenance. “The NMA- .
SWI'DCH module will eventuaily surpass 8CCs oapabiilties. :

* ‘I‘he Semce Managent System (SMS) provrdes administration support for
SCPs. BellSouth currently uses the Bellcore SMS for 800 service control and
report thresholdmg. Anew BellSouth SMS will handle AIN requirements,

Fig. 1. BellSouth Target OS Support for CCS?
_ NOTICE - e
Hot for use or disclosurs ouleltlo BolSotllh or
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PREE
F-3. OS Support tor ISDN S ”"f‘

E‘ISDN wﬂl provnde the potenttal for addmonal operanons eapabllmes, such as L .
‘performance ‘monitoring of the local loop. This will allow us to identify and oorrect
potential problems even before the customer is aware that the probl exists.

“One innovation planned by at least one vendor is 2 lme card that can functton as erther a’
- POTS or an ISDN line access card under software-downloadable control. This is -
" consistent with the target architecture attribute of being sble to support multiple services -
" over a common platform and has the potential to significantly simplify provisioning by .-
- eliminating the need to send a crafisperson out to change a piug-in. It will also result in
the reductron of maintenance spare plug-in mventory levels. - O

Enhancements are now bemg made to several OSs to support the new operatrons :
capabilities of ISDN. These OSs will be extensions of existing OSs as much as practical
from an economic perspectwe. Fig. 2 shows the OSs that are planned to support ISDN.

. The Service Order Analysis and Control (SOAC) receives service orders from the service
L order processor for ISDN as well as other setvices. The Memory Administration -
Systems (MAS) load and update the recent change memory in switching systems, and
they support the Recent Change Memory Administration Centers (RCMAC) and |
Network Operations Center (NOC). The MAS systems that are currently in use in
BeIlSouth are the Remote Memory Administration System (RMAS) and (MIZAR).

The Network and Services Data Base (NSDB) isa Belleore-deveIOped applleation
designed to provide a common data source for OSs. NSDB receives data from Trunk
Integrated Records Keeping System (TIRKS)and Work and Force
Atministration/Control (WFA/C). SOAC wili provide NSDB with service order data
~ needed to support ISDN. NSDB provides the carrier, circuit, and ISDN database for the
. Integrated Test System (ITS). NSDB also provides real-time facility and equrpment data ©
. to Network Monitoring and Analysis (NMA) ' | _ ~ K

ITS is a Belloore-deveioped applieation that serves as the testing and analysns OS for the
" installation and maintenance of multipie services, such as analog and digital special
- services and ISDN BRI ITS also contains *flow-through” software that will
automatically test and hand-off problems without human intervention. Future S
;ré)haTisx.cements being eonsidered are suppon for l'-'l'I'L, SONET transport. AIN,and

+

7 WFA provrdes the baste functlonality for the prov:slonlng and malntenanee of non- . - -
. designed and designed services. Initially, support for the installation of ISDN basxe '
- service will be provided within WFA Control (WFA/C) and WFA Dispatch Out -
(WFA/DO). Maintenance support will include WFA/C, WFA/DO, and , in addition, -
WFA Dispatch In (WFA/DI). Trouble reports are entered mto WFAIC and handed off to

- either WFAIDO or WFAIDI.
©NOTICE (ki
. thummmlm« Lk
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) _ _r | | Fig. 2. BellSouth Ta_rgef 0s Suppo_r't ﬁrisDN. | ;
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