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FOREWORD

1. This standard is approved for use by all Departnents and
Agenci es of the Departnment of Defense (DoD).

2. In accordance with DoD Instruction 4630.8, it is DoD
policy that all forces for joint and conbi ned operations be
supported through conpatible, interoperable, and integrated
command, control, communications, and intelligence (C3l) systens.
Furthernore, all C3lI systens devel oped for use by U S. forces are
considered to be for joint use. The Drector of the Defense
| nformati on Systens Agency (D SA) serves as DoD s single point of
contact for devel oping information technol ogy standards to
achieve interoperability and conpatibility. Al C3l systens and
equi prrent shall conformto technical and procedural standards for
conpati bility, as recommended by D SA

3. ML-STDs in the 188 series (M L-STD 188- XXX) address
t el ecommuni cati on desi gn paraneters based on nmature technol ogi es.
These M L-STDs are to be used in all new DoD systens and
equi prent, or najor upgrades thereto, to ensure interoperability.
The M L-STD 188 series is subdivided into a M L-STD 188- 100
series, covering comon standards for tactical and | ong- haul
communi cations; a ML-STD 188-200 series, covering standards for
tactical comunications only; and a M L-STD 300 series, covering
standards for |ong-haul comunications only. Enphasis is being
pl aced on the devel opment of common standards for tactical and
| ong- haul communi cations (the ML-STD 188-100 series). The
M L- STD- 188 series may be based on, or nmake reference to,
Anerican National Standards Institute (ANSI) standards,
| nternati onal Tel ecomruni cations Union - Tel ecommuni cati on
Standardi zation Sector (I TUT) reconmendations, International
O gani zation for Standardi zation (1SO standards, North Atlantic
Treaty O gani zati on (NATO standardi zation agreenents (STANAG,
and ot her standards wherever applicable.

4. This ML-STDis a profile of standards and ot her
docunents pertaining to asynchronous transfer node (ATM products
and services. It is a selection of base standards and identifies
chosen cl asses, subsets, options, and paraneters fromthose base
docunents. This ML-STD defines a common set of specifications
to facilitate interoperability anmong products devel oped by
different vendors. By using this ML-STDin the acquisition
process, DoD activities can obtain ATM products and services that
interoperate across Activity, Service, and Agency boundari es.

5. UWsers of this ML-STD should be aware that it is based,
at least in part, on comrercial standards and that there nay be
patent rights, copyright clains, or both, by conpanies or
individual s on portions of the ML-STD. Before incorporating
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this ML-STD into systens or equi pnent, users are advised to
contact the appropriate standards organi zati on, such as ANSI
regarding clains or conditions that pertain to the use of an
appl i cabl e commercial standard. |Inplenenters of this ML-STD are
sol el y responsi bl e for conpensating conpani es or individuals
entitled to any royalties.

6. Beneficial comrents (recomrendations, additions,
del etions) and any pertinent data that nmay be of use in inproving
this docunent shoul d be addressed to:

Def ense I nformation Systens Agency

Joint Interoperability and Engi neering QO ganization
ATTN  JEBBB

Fort Monnouth, NJ 07703-5613

by using the Standardi zati on Docunment | nprovenent Proposa
(DD Form 1426) appearing at the end of this document, or by
letter.

iii/iv
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1. SOCPE

1.1 Purpose. The purpose of this mlitary standard
(ML-STD) is to provide a profile of applicable standards to be
used by all Departnent of Defense (DoD) activities and associ at ed
organi zati ons when acquiri ng asynchronous transfer node (ATM
products, systens, or services.

1.2 Applicability . This ML-STDis to be used by
acqui sition authorities when procuring ATM products, systens, or
servi ces.

1.3 ojective. The objective of this ML-STDis to provide
a list of applicable ATM docunents that pronote interoperability
bet ween and anong commerci al - of f-t he-shel f (CGOTS) ATM products,
systens, and services. The ATM standards sel ected are based on
the followng priority order (highest priority first):
i npl ement ati on agreenents reached by the ATM Forum Anmerican
National Standards Institute (ANSI) standards, Internationa
Tel ecommuni cati ons Union - Tel ecommuni cation Standardi zation
Sector (ITUT) [fornmerly the International Tel ephone and
Tel egraph Consultative Coomttee (GO TT)] reconmendati ons,
I nternational Standardization Organization (1SO standards, and
M L-STDs that address mlitary-uni que requirenents. Should a
conflict occur, the conflict should be resol ved using the
priority order stated.

1.4 Revisions. Due to the dynamc nature of ATM
technol ogy, this ML-STDw Il be a living document and will be
updated to refl ect devel opnents of new commercial standards, as
necessary. Mature draft documents will be referenced where
approved docunents are not avail abl e and consi dered as design
obj ectives until such tinme as they becone final and are entered
in the next update period.

1.5 Interoperability . Interoperability of DoD
t el ecomuni cati on systens, and of DoD wi th non-DoD
t el ecomuni cati on systens, has been and will continue to be a
maj or consi deration in devel opi ng and adopti ng standards for
mlitary use. This ML-STD adopts specific comrercial ATM
standards and desi gn paraneters that have been proven to work.
ATM supports end-to-end digital networks and nerges voi ce and
data communi cations into a coomon format. This ML-STD, a
standardi zed profile, is to be used in all new or maj or upgrades
of inter- and intra-DoD ATM systens and equi pnent to facilitate
interoperability.

1/ 2
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2. APPLI CABLE DOCUMENTS

2.1 Ceneral . The docunents listed in this section are
specified in sections 3, 4, and 5 of this standard. This section
does not include docunents cited in other sections of this
standard or recomrended for additional information or as
exanples. Wile every effort has been nmade to ensure the
conpl eteness of this list, document users are cautioned that they
must meet all specified requirenents docunents cited in sections
3, 4, and 5 of this standard, whether or not they are |isted.

2.2 (overnnent docunents

2.2.1 Specifications, standards, and handbooks . The
foll owi ng specifications, standards, and handbooks forma part of
this docunent to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the
Department of Defense |Index of Specifications and Standards
(DoDl SS) and suppl enents thereto, cited in the solicitation.

STANDARDS
FEDERAL
FED- STD- 1037 d ossary of Tel ecommuni cation Terns
FI PS- PUB- 179 Gover nnent Net wor k Managenent

Profile (G\W)
(FIPS PUBS are avail able fromthe Standardi zati on Document
O der Desk to DoD requesters. Contractors nust purchase FI PS
PUBS fromthe National Technical Infornation Service.)
DEPARTMENT OF DEFENSE

M L- STD- 187- 700 I nteroperability and Performance
St andards for the Defense
I nformati on System

HANDBQOCKS
DEPARTMENT O DEFENSE

M L- HDBK- 1351 Net wor k Managenent for DoD
Communi cati ons

(Unl ess ot herw se indicated, copies of the above
speci fications, standards, and handbooks are available fromthe
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St andar di zati on Docunent O der Desk, 700 Robbins Avenue, Buil di ng
4D, Phil adel phia, PA 19111-5094.)

2.2.2 Qher overnnent docunents, draw ngs, and
publications . The follow ng other Governnent documnents,
drawi ngs, and publications forma part of this docunent to the
extent specified herein. Unless otherw se specified, the issues
are those cited in the solicitation.

DCAC 370-175-13 Def ense Switched Network (DSN) System
Interface Criteria

(Requests for DCAC 370-175-13 should be submtted to the
D SA Center for Standards, ATTN. JEBBB, Fort Mbnnout h,
NJ 07703-5613.)

2.3 Non-&vernnent publications . The follow ng docunents
forma part of this docunent to the extent specified herein.
Unl ess ot herwi se specified, the issues of the docunments which are
DoD adopted are those listed in the issue of the DoDISS cited in
the solicitation.

2.3.1 ANSI standards

ANS| T1.102-1993 Digital H erarchy - Electrical
I nterfaces
ANSI T1.105-1991 Digital Herarchy - Ooptical Interfaces

Rat es and Specifications (SONET)

ANSI T1. 106- 1988 Digital Herarchy - Optional Interface
Speci fication (Single Mde)

ANS| T1.107-1988 Digital H erarchy - Formats
Speci fications

ANSI T1.107a-1990 Digital H erarchy - Supplenents to
Formats Specifications (DS3 Format

Appl i cation)

ANSI T1.113-1988 Signal ling System Nunber 7 (SS7) --
I ntegrated Services Digital Network
(I SDN) User Part

ANSI T1.404-1991 Carrier-to-Custoner Installation - DS3
Metallic Interface Specification

ANS| T1. 609- 1990 | nt er wor ki ng Between the | SDN UNI
Protocol and the SS7 | SDN User Part

4
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ANS| T1. 627-1993 Br oadband | SDN- ATM Layer Functionality
and Specification

ANSI T1. 629- 1993 B-1SDN - ATM Adapt ati on Layer 3/4 Common
Part Functions and Specifications

ANS| T1. 630-1993 B-1 SDN - ATM Adapt ati on Layer for
Constant Bit Rate Services Functionality
and Specification

ANSI T1. 637-1994 B-1 SDN ATM Adapt ati on Layer - Service
Speci fic Connection Oiented Protoco
( SSCOP)

ANS| T1. 638-1994 B- 1 SDN Si gnal i ng ATM Adapt ati on Layer -

Service Specific Coordination Function
for Support of Signaling at the User-to-
Network Interface (SSCF at the UN)

ANSI T1. 645- 1995 B-1 SDN ATM Adapt ati on Layer - Service
Speci fic Coordination Function for
Support of Signaling at the Network Node
Interface (SSCF at the NNI)

(Requests for copies of ANSI standards shoul d be addressed
to the Arerican National Standards Institute, ATTN Sales
Departnent, 11 West 42nd Street, New York, NY 10036, Phone (212)
642-4900. ANS|I standards approved, but not yet published, may be
ordered fromthe Exchange Carriers Standards Association, |nc.
(ECSA), 5430 Grosvenor Lane, Bethesda, MD 20814-2122.)

2.3.2 Bellcore Techni cal References

TR- SSV- 000772 Ceneric Requirenment in Support of
Switched Multi-nmegabit Data Service,
May 1991

(Copi es of Bellcore docunents nmay be requested fromBellcore
Qustomer Service, 8 Corporate Place, Piscataway, NJ 08854-4156,
t el ephone 1-800-521-2673.)

2.3.3 | TU- T Recommendati ons

| TUT G 703- 1988 Physi cal /el ectrical characteristics of
hi erarchical digital interfaces
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| TUT G 704- 1988 Synchronous franme structures used at
primary and secondary hierarchial
i nterfaces

| TUT 1.211-1993 I ntegrated services digital network

(1 SDN) general structure and service
capabilities, B-1SDN service aspects

| TUT I.363-1993 B- | SDN- ATM adapt ation [ ayer 5 common
part functions and specification

| TUT I.432-1991 B-1 SDN user-network interface physical
| ayer specification

| TU-T I.610-1995 B- I SDN Qperati ons and Mai nt enance
Princi pl es and Functions

| TUT M 3010 Principles of Tel ecomuni cations
Managenment Network (TMN)

| TUT Q 2650-1994 B-1 SDN I nt erwor ki ng between B-1SUP and
DSS2

| TUT Q 2660-1994 | nt er wor ki ng between Signaling System
No. 7 broadband | SDN user part (B-1SUP)
and narrowband | SDN user part (N-1SUP)

| TUT Q 2764- 1994 Br oadband i ntegrated services digital
network (B-1SDN), Signaling System No. 7
B- I SDN user part (B-1SUP) Basic call
procedur es

| TUT Q 2931- 1995 Br oadband i ntegrated services digital
network (B-1SDN), digital subscriber
Signaling System No. 2 (DSS 2). User
network interface (UNI) |ayer 3
speci fication for basic call/connection
control

[Copies of ITUT (CATT) docunents may be requested fromthe
Nati onal Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161-2171.]

2.3.4 ATM Forum (AF) specifications

AF UN ATM Forum User-Network I nterface
Speci fication Speci fication, Version 3.1
(Sept enber 1994)

6
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AF PNNI Signaling ATM Forum 95- 0221R1, PNNI Signaling

AF- PHY- 0015. 000 ATM Physi cal Medi um Dependent Interface
Speci fication for 155 Md/s over Tw sted
Pair Cabl e (Septenber 1994)

AF- PHY- 0016. 000 DS-1 Physical Layer Interface
Speci fication (Septenber 1994)

AF- PHY- 0018. 000 M d-range Physical Layer Specification

for Category 3 Unshiel ded Tw sted-Pair
(Sept enber 1994)

AF- NM 0027. 001 CM P Specification for the Md Interface
( Sept enber 1995)

AF- SAA- 0032. 000 Circuit Enul ati on Service

I nteroperability Specification
(Sept enber 1995)

[ Copi es of ATM Forum specifications nay be obtai ned from
The ATM Forum 303 Vintage Park, Foster Gty, CA 94404-1138,
t el ephone (415) 578-6860, Fax Retrieval (415) 525-0182.]

2.3.5 Internet Engi neering Task Force requests for conment

(REQ)

RFC 1157 A Sinpl e Network Managenent Protocol
(SNVP) (May 1990)

RFC 1577 Classical I P and ARP over ATM
(January 1994)

RFC 1626 Default IP MU for use over ATM AAL 5
(May 1994)

(RFCs are available, free of charge, via e-mail, using this
address: nmailserv@s.internic.net. Type "Send RFOwnnn.txt" in
t he body of the nessage.)

2.3.6 Frane Relay Forum | npl enent ati on Agr eenents

FRF. 5 Frame Rel ay/ ATM PVC Networ k | nt er wor ki ng

| mpl enent ati on Agr eenent
(20 Decenber 1994)

FRF. 8 Frame Rel ay/ ATM PVC Servi ce | nterworking
| mpl enent ati on Agreenent (14 April 1995)
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[ Copi es of Frame Rel ay Forum docunents may be obtained from
the Frame Relay Forum 303 Vintage Park, Foster Gty, CA 94404-
1138, tel ephone (415) 578-6980, Fax Retrieval (415) 525-0182.]

2.3.7 SMDS Interest Qoup (SIQ

SI G TW= 008 Protocol Interface Specification for
| mpl enent ati on of SMDS over an ATM based
Public UNI, Revision 1.0, 3 May 1994

(Copi es of SI G docunents may be obtained from SMOS | nt er est
Qoup Inc., 303 Vintage Park Drive, Foster Gty, CA 94404-1138.)

2.4 Oder of precedence . In the event of a conflict
between the text of this docunment and the references cited
herein, the text of this docunment shall take precedence. Nothing
in this docunent, however, supersedes applicable | aws and
regul ati ons unl ess a specific exenption has been obt ai ned.
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3. DEFINTIONS

3.1 Terns. Terns not listed below are as defined in
FED- STD- 1037.

3.1.1 Acquisition authority . An individual or team who,
under federal |aw and acquisition regulations, has the authority
to enter into, admnister, or termnate a Gvernnent contract.

3.1.2 Asynchronous transfer node (ATM . A transfer node in
which the information is organized into cells. It is
asynchronous in the sense that the recurrence of cells containing
information froman individual user is not necessarily periodic.

3.1.3 ATMadapter (AA) . A device used to allow non- ATM
user equiprment to interwork over ATM networks. Typically, AAs
are used to make the | ower |ayers of ATM network el enents match
the | ower |ayers of non- ATM network el enents.

3.1.4 ATMadaptation layer (AAL) . One of the layers of the
ATM protocol reference nodel. It translates incomng data into
ATM cel | payl oads and transl ates outgoing cells into a format
readabl e by hi gher | ayers.

3.1.5 ATMbearer service . The ATM bearer service (al so
known as cell relay bearer service) provides connection-oriented,
sequence- preservi ng, cell-based comuni cations servi ce between
two or nore ATMend systens at a variety of access rates and
information-transfer rates. The transfer of cells can take pl ace
in a bidirectional symetric or bidirectional asymetric fashion,
either for point-to-point, point-to-multipoint, or multipoint-to-
mul ti poi nt connections. The service can be provided over
per manent (provisioned) connections or over swi tched (on-denand)
connections. A bidirectional asymetric connection includes one
in which the assigned bandwi dth in one direction is zero.

3.1.6 ATMend system. A systemin which an ATM connecti on
is initiated or term nated.

3.1.7 ATMUN . A wuser-to-network interface (UNI) that
conplies wth the ATM Forums ATM UN specification. Termnals
that conply with this ML-STD are given ATM bearer service by ATM
net wor ks.

3.1.8 Bearer service . A type of telecomunications service
that provides the capability to transmt signals between user-
network interfaces.
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3.1.9 Broadband. A service or systemrequiring
transm ssi on channels to support rates greater than the | SDN
prinmary rate.

3.1.10 Broadband termnal (BT) . User equipnent at the
| ocati on where the user-to-network interface (UN) term nates.
The BT may be a single user equipnent or it may act as aggregat or
of other tributary devices.

3.1.11 Cell. An ATM Layer protocol data unit. A cell
consists of a 5-byte header and a 48-byte payload. The prinary
role of the header is to identify cells that belong to the sane
connecti on.

3.1.12 Non-ATMinterface . A user-to-network interface that
does not conply with the ATM Forumis ATM UNl speci ficati on.

3.1.13 Permanent virtual channel connection (PVQO . A
virtual channel that provides a | ong-termconnection between ATM
entities.

NOTE: PVCCs are preestablished by network nmanagers and
elimnate the need for repeated call setup and rel ease.

3.1.14 Profile. A set of one or nore base standards and,
where applicable, the identification of chosen cl asses, subsets,
options, and paraneters of those base standards necessary for
acconpl i shing a particular function.

3.1.15 Switched virtual channel connection (SVQQ) . A
virtual channel that is established on a per-call basis between
ATMentities and rel eased when the call is conpl eted.

3.1.16 Virtual channel . A comunications channel that
provides for the sequential unidirectional transport of ATM
cell s.

3.1.17 Mrtual channel connection . A bidirectional
connection between ATM end points that provides sequenti al
transport of ATMcells in each direction. The bandwidth is
al |l ocated separately in each direction.

3.1.18 Mrtual path . A logical association or bundle of
virtual channels.

3.2 Abbreviations and acronyns . The abbreviations and
acronyns used in this standard are defined as foll ows:

AA ATM adapt er
AAL ATM adapt ati on | ayer

10



ANSI
ATM

BER
B-1 SDN
B-1 SUP
BML

BT

C3l
CBR
aaTT

oM P
M S
QOTS

D SA
DoD
DoDI SS

DSN
ECSA
El A

EL

EML

ESF
FDDI

FR- SSCS

GC

HEC
| EEE
| LM
| P

| SDN
| SO

| TU
| TU-T

LB

LL

MAC
Mops

M B
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ATM Forum

Anerican National Standards Institute

asynchronous transfer node

bit count integrity

bit error ratio

broadband integrated services digital network

br oadband- 1 SDN User Part

busi ness nmanagenent | ayer

br oadband t erm na

command, control, communications, and intelligence

constant bit rate

I nternati onal Tel egraph and Tel ephone Consul tati ve
Commttee (nowreferred to as I TUT)

common nanagenent i nformati on protoco

conmon nmanagenent infornmation service

commer ci al off-the-shel f

conmmon part

common part conver gence subl ayer

cyclic redundancy check

Def ense I nformati on Systens Agency

Depart ment of Defense

Departnment of Defense I ndex of Specifications
and St andards

Def ense Swi tched Networ k

Exchange Carriers Standards Associ ation

El ectronic Industries Association

el enent | ayer

el enent managenent | ayer

ext ended superfrane fornat

Fiber Dstributed Data Interface

frame relay - service-specific convergence
subl ayer

generic flow control

Gover nnent Net wor k Managenent Profile

header error control

Institute of E ectrical and E ectroni ¢ Engi neers

interimlocal managenent interface

| nt ernet Prot ocol

Integrated Services D gital Network

| nternati onal O ganization for
St andar di zat i on

| nternati onal Tel ecomuni cati ons Uni on

| TU - Tel ecormuni cati on Standardi zati on Sector
(fornmerly CATT)

letter ball ot

link | ayer

nmedi a access control

megabi t per second

managenent informati on base

mlitary standard

11
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M_PP mul ti-1evel precedence and preenption
NATO North Atlantic Treaty Organi zation
NE net wor k el enent

N- 1 SDN nar r owband- | SDN
N1 SUP nar r owband- | SDN user part

NWVL net wor k managenent | ayer

NN net wor k- node i nterface

QAM operati on and nai nt enance

cC optical carrier

sl Open Systens | nterconnection

PCS per sonal conmmuni cati on services

PDU protocol data unit

PMD physi cal medi um dependent

P- NNI private network node interface

PVCC per manent virtual channel connections
Qs quality of service

RFC request for coment

SAAL Signal i ng ATM Adapt ati on Layer

SAR segnent ati on and reassenbly

SDH synchronous digital hierarchy

SIG SMOS I nterest Group

SMDS switched multi-negabit data service
SML servi ce nmanagenent | ayer

SNWP Sinpl e Networ k Managenent Prot ocol
SONET synchronous optical network

SSCF servi ce-specific coordination function
SSCCP servi ce-speci fic connection-oriented protocol
SSCS servi ce-speci fi c convergence subl ayer
STANAG st andar di zati on agr eenent

ST™M synchronous transport nodul e

STP shielded tw sted pair

STS synchronous transport system

SvCC switched virtual channel connection
TC transport connect; transm ssion convergence
TIWN t el ecommuni cat i ons nmanagenent networ k
UN user-to-network interface

UrP unshi el ded tw sted pair

VBR variable bit rate

VCC virtual channel connection

\Y(® virtual channel identifier

VPC virtual path connection

VPI virtual path identifier

WAN w de area network

VW\DP wor | dwi de nunbering and dialing plan

12
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4. CGENERAL REQU REMENTS

4.1 Ceneral . ATMis an integrating concept that enabl es
all types of information, fromvoice to data to video, to be
handl ed by common transm ssion and switching facilities. ATM
bearer service supports connection-oriented, seguence-preservVing,
cel | - based comuni cations service between two or nore ATM end
systens. ATM has been wi dely adopted for use in broadband-
integrated services digital networks (B-1SDN). This M L-STD,
which is a profile of ATM standards, addresses the
standardi zation of digital hierarchies, multiplexing structures,
switching, and interfaces ATM subnetworks. The term B-1SDN is
used for convenience, to refer to and enphasi ze t he broadband
aspects of ISDN The intent, however, is that there be one
conpr ehensi ve notion of an | SDN that provi des broadband and
narrowband | SDN services. B-ISDNis a tel ecommuni cations concept
defined by I TU recommendati ons and ANS|I standards to provide
integrated services, two of which are interactive services and
distribution services. These two nain service categories are
defined in ITU1.211, sections 1.2 and 1. 3.

4.2 Asynchronous transfer node . ATM networks use fixed-
si ze packets transmtted across ATM networks with the use of fast
packet - swi t chi ng technol ogy at each node. The ATMfunction is
divided into two layers: the ATMI|ayer, which is common to al
services and provi des fast packet-transfer capabilities; and the
ATM adapt ation | ayer (AAL), which maps hi gher-layer information
into ATMcells to be transported over the network. GComrercia
standards for ATM are based on the availability of highly
reliable (for exanple BER = 10 ") transmssion facilities (fiber,
cabl e, SONET). The use of ATM over transm ssion nedia exhibiting
significantly higher BERs (e.g., satellite, wreless, and
tactical radios) wll require forward error correction (FEC
tailored to each specific transmssion nedia. This is especially
true for satellite links that also introduce significantly higher
delay. Application of FECis part of the transm ssion equi pnent
and is outside the scope of this ML-STD. The upper |ayer
protocol s needed to accommodate the satellite del ays have not
been standardi zed. Use of ATMover |imted-bandw dth and noi sy
channels, in general, is an area for future study.

4.2.1 Cell format . Al user traffic appears at ATM net wor k
interfaces as fixed-length cells. Each cell consists of
53 octets. The cell header consists of 5 octets, and the cel
payl oad consists of 48 octets.

4.2.2 User-to-network interface (UNN) . The UNl is a shared
boundary between the network and user termnal equipnent. A
private (or base) network switch is viewed as a termnal by the
public network. Thus, the UNI is also the interface between base

13
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net wor ks and public networks. Two types of subscri ber-network
el enents may be connected at the ATM network UNI:  ATM and
non- ATM

4.2.2.1 ATM subscriber-network elenents . ATM subscri ber -
network el ements (voice, data, and video termnals) connected
directly to ATM networks shall generate ATMcells and conply wth
the ATMUN specification (see Figure 1 and Figure 2 for ATM
UNl). Reference ML-STD 187-700A, Figure 1 and sections 1.6
and 3, for definitions and use of terns such as subscri ber -
network el enents. The base ATM network shown in Figure 2 is
expanded in Figure 3. The base ATM and private network node
interface (P-NNI) is described in 5.4.

ATM
UNI

|
ATM | ATM -
End System I Switch
|
a.ATM user connection
Non-ATM ATM
Interface UNI
| |
Non-ATM | ATM | ATM
End System | Adapter I Switch [ = 7
| |

b.Non-ATM user connection

FIGURE 1. ATM UNI and Non-ATM Interface.

4.2.2.2 Non-ATM end systens . Non-ATMend systens are
connected to ATM networ ks by nmeans of ATM adapters (AA) (see
Figures 1b and 2). The term non-ATM end systens includes all end
systens that are not ATM It does not exclude end systens
connected vi a permanent connections or connections established by
an authorized third party. Non-ATMend systens are connected via
non-ATMinterfaces. AAs include all functions necessary for
i nt erwor ki ng between ATM sw tches and non- ATM end systens. AAs
may be |l ocated in ATM access switches or may be | ocated
separately, as shown in Figure 1b. ATM networks all ow
i nformati on exchange between and anong ATM end systens and non-
ATM end systens. AAs include an AAL. The AAL segnents data
provi ded by non-ATMtermnals into cells. End-systemdata nay be

14
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LOCAL WIDE
NETWORK ELEMENTS NETWORK ELEMENTS
Radio ATM UNI
Interface
Radio ATM UNI
Interface

ATM UNI /_ —

Base ATM

ATM UNI
ATM ATM UNI Network ATM WAN
End System ATM UNI K
Nom-ATM ATMUNI
Non-ATMm | Interface —
End System ATM | ATM
BT UNI UNI
ATM /= B Non-ATM
ATM UNI AA Interface
End System i Non-ATM AA
Interface
Non-ATM
Non-ATM | Interface
End System
ATM
ﬁTN'\fl LAN T
ATM
End System
ATM
ATM UNI
End System -
% - AA
N |PcseasE
STATION
Mobile -Y
User gLo‘
Legend:
Mobile -YZ Y
User @_o‘ PCS BASE ATM: asynchronous transfer mode
STATION AA:  ATM adapter
Non-ATM .
NON-ATM Interface BT: broadband terminal
End System PBX: private branch exchange
Non-ATM . L .
NonATM | Interface PCS: personal communication services
End System PBX UNI: user-to-network interface
WAN: wide area network

FIGURE 2. Examples of ATM UNIs and Non-ATM Interfaces
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ATM
End System

Non-ATM
End System

ATM P-NNI ATM
Non-ATM Switch Switch
Interface \ |77~ :

ATM
Switch

ATM WAN

FIGURE 3. Base ATM Network.

provided as a continuous bit streamor as protocol data units

(PDU) .

4.2.3 Network-to-node interface (NNI) . The interface
bet ween ATM swi tches shall conply with the NN standards
specified in 5. 3. 4.

4.2.4 Private network-to-node interface (P-NN) . The P-NN
is the interface between switches in a private (or base) network.
Users ensure that the end systens use common i nteroperable AAL
and higher layers. Detailed requirenents for AALS are in
section 5.

4.2.5 B 1SDN protocol reference nodel . ATMend systens and
net wor ks are based on the protocol architecture illustrated in
the B-1SDN protocol reference nodel, Figure 4. The protocol
reference nodel is divided into nmultiple planes and multiple
| ayers.

4.2.5.1 Planes structure . The B-1SDN reference nodel
consists of the follow ng planes: user plane, control plane, and
nmanagenent pl ane.

4.2.5.1.1 Wser plane. The user plane, with its |ayered
structure, provides for user infornation transfer, along with
associ ated controls (such as flow control, and recovery from
errors). The layered structure consists of higher layers, AAL,
ATM and physical layers. The higher layers in the user plane
are the responsibility of the end users.
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Management plane

Control plane User plane

Higher layers Higher layers

ATM adaptation layer

juswebBeuew Jeleq
jusweBeuew eue|d

ATM layer

Physical layer

FIGURE 4. B-ISDN Protocol Reference Model

4.2.5.1.2 Control plane . The control plane, withits
| ayered structure, perforns the call control and connection
control functions; it deals with the signaling necessary to set
up, supervise, and rel ease calls and connections. The |ayered
structure is the sane as for the user plane.

4.2.5.1.3 Managenent plane . The managenent plane provi des
two types of functions: plane managenent and | ayer managenent.

4.2.5.1.3.1 Plane managenent . Pl ane nmanagenent, whi ch has
no |l ayered structure, perforns managenent functions related to a
systemas a whol e and provi des coordi nati on between and anong al
t he pl anes.

4.2.5.1.3.2 Layer nmanagenent . Layer nmanagenent handl es the
operation and nmai ntenance (QAM information flows specific to the
| ayer concerned. There are five bidirectional information flows:
F1, F2, F3, F4, and F5, referred to as QAMfl ows, defined in
| TUT 1.610, section 3. Fl1, F2, and F3 QAM fl ows, which are
associ ated with the physical layer, shall conformto ANSI I.610,
sections 4 and 5. F4 and F5 QAMflows are associated with the
ATM | ayer (see 5.1.2.3).

4.2.5.2 Layered structure . The B-1SDN reference nodel has
a layered structure consisting of higher |ayers, AAL, ATM and
physi cal |ayers.

4.2.5.2.1 Hagher layers . Hgher |ayers performthe
functions related to the individual user services provided. The
hi gher |ayers, in the control plane, apply to both end systens
and networks. H gher layers in the user plane apply only to end
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systens. To achieve interoperability between ATM end systens,
each higher |ayer nust have a peer in the other end system

4.2.5.2.2 ATMadaptation layer . The AAL adapts the
services provided by the ATMI| ayer to the services required by
hi gh layers. The AAL supports both user and control plane
functions, and supports information transfer between and anong
ATM end syst ens.

4.2.5.2.3 ATMlayer . The ATM Il ayer is comon to al
services and provi des fast packet-transfer capabilities, based on
a 53-byte cell. The 53-byte cell consists of a 5-byte header and
a 48- byt e payl oad.

4.2.5.2.4 Physical layer . The physical |ayer consists of
two subl ayers. The physical nedi um dependent (PMD) subl ayer
i ncl udes only physi cal - nedi um dependent functions. The
transm ssi on convergence (TC) sublayer perforns all functions
required to transforma flowof cells into a flow of bits, which
can be transmtted and recei ved over a physical nmedi um

4.2.6 VMirtual channel connections . Prior to transm ssion
of traffic cells, a virtual channel connection (VOO is
establ i shed across the ATM network, providing a connection
between two or nore ATM end points. Permanent virtual channe
connections (PVCC) are set up and torn down by network nanagers
(by nmeans of an operational or admnistrative nmessage, in
response to a custoner request). Switched virtual channel
connections (SVCC) are established and rel eased by using the
signaling virtual channel (see 5.1.4).

4.2.7 Signaling capabilities . The signaling capabilities
include the ability to control virtual channel and virtual path
connections for information transfer; support communications
configurations on a point-to-point and poi nt-to-mnultipoint basis;
negoti ate or renegoti ate source traffic characteristics of a
connection; reconfigure already established connections; and
support interworking with non B-1SDN services.

4.2.7.1 Point-to-point comunications . The ATM Forums UN
speci fication supports point-to-point comruni cations. A poi nt -
t 0o- poi nt connection is a bidirectional connection between two end
poi nts. A point-to-point connection provides unidirectional or
bi di rectional asymretric communi cati ons between parties "A' and
"B." (Connections are established, nodified, or rel eased by
either party "A" "B," or an authorized third party (Cor D, as
shown in Figure 5.
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Network

Connection

FIGURE 5. Point-to-Point Communications

4.2.7.2 Point-to-multipoint comrunications . The ATM
Forum's UNl specification supports unidirectional point-to-
mul ti poi nt comuni cations. A point-to-multipoint connectionis a
connection froma "root" node to multiple "leaf" nodes. Point-
to-nmul ti poi nt connection shall provide unidirectional
comuni cations fromthe "root" Party "A' to "leaf" parties "B"
and "C," as shown in Figure 6. The bandw dth received by parties
"B'" and "C' nay be different fromthe bandw dth transmtted by
party "A " The connections are established, nodified, or
rel eased in one of three ways: (1) the "root" party may request
the action, (2) either "leaf" party may request the action, or
(3) an authorized nonassoci ated party (party D) nmay request the
action. The requester is allowed to specify which called parties
are required to agree to be part of the connection before the
connection can be execut ed.

4.3 Interworking . ATM networks support interworKking
bet ween ATM end systens and non- ATM end systens. ATM net wor ks
shall interwork with other ATM networ ks and non- ATM net wor ks
(see 5.5.2). Wen interworking with non-ATM end systens and
net wor ks, interconnection shall be via AAs (see 5.5.1). AAs
i ncl ude service-specific protocols to support non-ATM end syst ens
and networks. Interworking with specific non-ATM end systens and
networks is described in section 5.5.

4.4 ATM network managenent . ATM net wor kK nmanagenent
processes operation, admnistration, and mai ntenance data groups
into five common nmanagenent application functions:

a. Fault managenent
b. Configuration managenent
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Network

Connection Leaf

Root

Leaf

R = Replicate

FIGURE 6. Unidirectional Point-to-Multipoint Communications.

c. Account nmanagemnent
d. Perfornmance nmanagenent
e. Security nmanagenent

The obj ective of network nanagenent is to support the
establ i shnent, reconfiguration, and nai ntenance of a stable
signaling and user-to-network environment. To achieve this
obj ective, network managenent entities within each segnment of the
network are based on an integrated nanagenent architecture and
enpl oy a set of common nmanagenent protocols, as defined in
FI PS-PUB- 179 and M L- HDBK-1351. ATM net wor k nanagenent for the
DI SN wi de area network (WAN) is based on tel ecommuni cati ons
managenent network (TM\) standards. ATM networ k nmanagenent for
base ATM networks i s based on the AF UNl specification (see
section 5.6).

4.4.1 Tel ecommuni cations nmanagenent network . TWMNis a
net wor k of managenent systens, which provides integrated
managenent of tel ecormuni cati ons networks based on | TU
recommendati ons and ANSI standards. The TMN st andards
extensively use pen Systens Interconnection (C8l) system
managenent standards and their object-oriented techni ques, which
pronote the reusability of nmanaged object class definitions, thus
providing a framework for the nmanagenent of tel ecomunications
net wor ks and services in an open, multivendor environnent.

4.4.1.1 ATMnetwork nmanagenent architecture . The ATM
net wor k managenent architecture is defined in ITUT M3010. TMW
managenent services for B-1SDN are found in ITUT M 3205.
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The five TMN | ayers are the el enent |ayer (EL), el enent
managenent |ayer (EM.), network nmanagenent |ayer (NW), service
managenent | ayer (SM.), and busi ness nmanagenent |ayer (BM.).
Standards bodies, to be current with trends in products currently
avai |l able, have limted their activity in the EL, EM,, and NW.
dassifying functions into EL, EM, or NM. does not inply any
particul ar physical inplenmentation.

4.4.1.2 TMN network information nodels . To ensure common
solutions for the nmanagenent of sw tching, transm ssion, and
ot her technol ogies, |ITU has generated an initial Generic Network
I nformation Model, M 3100. Initial application of TMN has been
restricted to its interface with transm ssi on equi prent.

4.4.2 Base ATM network managenent . Base ATM networ k
managenent shall conply with section 4 of the AF N
specification (see 5.6.1). An ATMinformati on exchange between a
managed system(e.g., an ATM NE) and a nanagi ng systemis
specified in AF-NM 0027.001. The focus of AF-NW0027.001 is on
the definition of a managenent information base (MB) for CMP
i npl enentation of the Mt interface.
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5. DETAI LED REQU REMENTS

5.1 ATMuser-to-network interface . The ATM user-to-network
interface consists of the physical interface, and the fornmats and
protocols that control information flow A profile of protocol
and interface standards for ATMis shown in Figure 7. The
protocol |ayers applicable to the user and control planes for ATM
UNl are illustrated in Figure 8. The characteristics described
in5.1.1through 5.1.5.2 apply to the ATM UNl .

5.1.1 Physical layer . UN physical |ayer standards
specified herein provide for 155.52-Mps (optical and
electrical), 100-Mps (optical), STS-1 (electrical), DS-3, DS 1,
and El rates. The physical |ayer provides transm ssion services
to the ATM | ayer. The physical |ayer consists of two subl ayers,
the transm ssi on convergence (TC) sublayer, and the physi cal
medi a dependent (PMD) subl ayer. The TC subl ayer perforns all
functions required to transforma flow of cells into a continuous
flow of bits that can be transmtted and recei ved over a physi cal
medi um  Common functions of the TC subl ayer--i ncl udi ng header
error control (HECQ), header sequence generation/verification, and
cell delineation--are specified in ITUT I1.432. These and ot her
TC subl ayer functions, including transm ssion frame adaptation
and transm ssion frame generation/recovery, are specified bel ow
The PMD subl ayer includes only physical - medi um dependent
functions, including line coding, bit timng, and bit
transm ssi on over the physical nedi um

5.1.1.1 SONET STS-3c physical layer interface . This
interface provides a 155.52- Mps ATM net wor k access.

5.1.1.1.1 TC sublayer for SONET STS-3c . The TC subl ayer
shall performthe functions of HEC generation/verification, cell
scranbling and descranbling, cell napping, cell delineation, and
ATM payl oad construction indication, as specified in the ATM UN
specification, section 2.1.1.2.

5.1.1.1.2 PM sublayer for SONET STS-3c . The 155. 52- Mps
physi cal mediuminterface may be an optical, an unshiel ded
twisted pair, or a shielded twisted pair interface.

5.1.1.1.2.1 SONET-based STS-3c optical interface . The PVD
subl ayer for the optical SONET STS-3c shall be as specified in
the ATM UN specification, section 2.1.1.1.
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CONTROL
PLANE USER PLANE
| Addressing
Network AF3.1 & WNDP
Layer Connection (UNI/NNI)
| Q.2931/Q.2764
ATM | SSCF (UNIUNND
Adaptation T1.638/T1.645 Service- | Service
SSCS______SEC_O_P_ _____ Null specific specific
Layer T1.637
(AAL) | cp 1.363 T1.630 T1.629 | 1.363
ATM Layer AF 3.1, Section 3 T1.627
SONET STS-3¢ Fiber Channel | FDDI STS-1 DS-3 E-1 |DS-1
P hysical TC AF3.1 AF3.1 AF31 | AP-18 TL107 107A | G704 | AP-16
AF3.1 AP-15 AF3.1 AF3.1 AP-18 T1.404 G.703 ;
Layer PMD L — — —|— —. S | e T AR
Optical UTP-5 ISTP STP jOpticaI Optical UYTP-3 Coaxial
________ 15552 Mbps ~ [l00Mbps [51.84Mbps | 44.736 Mbps |2.048 M | 1.544 M
LEGEND:
AF 3.1:  AF UNI specification
AP-15:  AF-PHY-0015.000
AP-16:  AF-PHY-0016.000
AP-18:  AF-PHY-0018.000
WNDP: worldwide numbering NOTE: Q.2931 refers to Q.2931, as modified by AF UNI specification, section 5
and dialing plan

FIGURE 7. Profile of ATM Base Standards
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5.1.1.1.2.2 SONET-based STS 3c unshielded tw sted pair
(UTP-5) interface . The unshielded tw sted pair interface shal
be in accordance wi th ATM Forum speci ficati on AF- PHY-0015. 000,
sections 2, 3, 4, and 5. 1.

5.1.1.1.2.3 SONET-based STS-3c shielded tw sted pair (STP)
interface. The shielded twi sted pair interface shall be in
accordance w th ATM Forum speci fi cati on AF- PHY-0015. 000, sections
2, 3, 4, and 5. 2.

5.1.1.2 Fiber channel. 155-Mps physical layer interface
This interface is based on a direct cell-napped fram ng
structure, which provides a payload rate of 149.760 Mps.

5.1.1.2.1 Fiber channel, TC subl ayer for 155- Mps
interface. This 155.52-Mps TC subl ayer uses direct cell mapping
with 1 cell of each 27 cells carrying physical-1ayer overhead
information. The TC subl ayer functions of frame and cel
del i neation, clock recovery, and HEC generation/verification
(I'TUT1.432) shall be in accordance with the ATM UN
speci fication, section 2.4.3.

5.1.1.2.2 Fiber channel, PMD sublayer for 155-Mps
interface. A PMD sublayer is specifiedin5.1.1.2.2.1 for an
optical interface, and in 5.1.1.2.2.2 for a shielded tw sted pair
interface for the 155.52-Mps direct cell-nmapped interface.

5,1.1.2.2.1 Optical interface . The fiber specifications
shall be as specified in the ATMUN specification, section
2.4. 1.

5.1.1.2.2.2 Shielded twisted pair (STP) interface . This
interface enabl es use of the installed 150-ohm cabl e pl ant and
connectors, as currently used for |EEE 802.5 token ring networks.
The interface shall be in accordance with the ATM UN
speci fication, section 2.4.2.

5.1.1.3 100- Mps physical layer interface (optical) . This
optical interface is based on the Fiber D stributed Data
Interface (FDD) physical layer. The ATMcells are carried with
no physical -layer framng structure.

5.1.1.3.1 TC sublayer for 100-Mps interface . The TC
subl ayer functions of cell delineation and HEC
generation/verification shall be in accordance with the ATM UN
speci fication, section 2.3.2.

5.1.1.3.2 PMD subl ayer for 100-Mps interface . Line coding
for the 100-Mps interface shall be in accordance with the ATM
UNl specification, section 2.3.1.
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5.1.1.4 SONET-based STS-1 physical |ayer interface (UTP-3)
This section provides a 51.84-Mps interface over Category 3
unshi el ded tw sted pair.

5.1.1.4.1 TC sublayer for SONET-based STS-1 interface . The
TC subl ayer functions shall be in accordance wth
AF- PHY- 0018. 000, section 3.

5.1.1.4.2 PMD sublayer for SONET-based STS-1 interface
The PMD subl ayer interface shall be in accordance wth AF- PHY-
0018. 000, section 2. Extensions to support operation at 25.92-
Mops or 12.96-Mps rates are optional .

5.1.1.5 DS 3 Drect Mpped physical |ayer interface
(coaxial) . This section provides a 44.736-Mps interface over
coaxi al cabl e.

5.1.1.5.1 TC sublayer for DS-3 D rect Mapped interface
ATM cel |l s shall be directly mapped into the DS-3 payl oad. The
octet structure of the cells shall be aligned with the nibble
structure of the DS-3 Mfrane. The Mfrane is organi zed such
that 84 bits of payload follow every overhead bit in accordance
with ANSI T1.107, section 8.1. The 84 bits shall be organized
into 21 consecutive nibbles. ATMcells may cross Mfrane
boundaries. The bit rate available for the transport of ATM
cells is nomnally 44.21 Mps. The DS 3 interface format uses
Gbit parity application, as described in ANSI T1.107a.

5.1.1.5.2 PM sublayer for DS-3 D rect Mpped interface
The electrical interface for directly mapped DS-3 shall be in
accordance with T1.404 for network interfaces and T1. 102 for
custoner installations.

5.1.1.6 E-1 physical layer interface . This section
provides a 2.048-Mps interface based on ITUT G 704.

5.1.1.6.1 TC sublayer for E-1 interface . The TC subl ayer
shall provide the functions of ATMcell mapping, cell rate
decoupling, cell delineation, and HEC generation/verification, in
accordance wth ITUT G704 and I TUT 1|.432. The frame fornat
shall be in accordance with Figure 7 of ML-STD 187-700A, and
defined in ITUT G704. ATMcells shall be mapped into tine
slots 1 through 31 of the E1 frame so that the octet structure of
the ATMcell is aligned with the octet structure of the ELl frane.
Tinme slot O is reserved for frame alignment signals.

5.1.1.6.2 PM sublayer for E-1 interface . The E-1 physical
medi a- dependent interface shall be in accordance with I TU G 703.
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5.1.1.7 DS 1 physical layer interface . This section
provides a 1.544-Mps interface based on AF- PHY-0016. 0000.

5.1.1.7.1 TC sublayer for DSl interface . The TC subl ayer
shall provide the functions of ATMcell mapping, cell rate
decoupling, cell delineation, and HEC generation/verification, in
accordance wi th AF-PHY-0016. 000, sections 3 and 4. The frane
format shall be the 24-frane multifrane extended superfrane
format (ESF).

5.1.1.7.2 PMD sublayver for DS1 interface . The DS-1
interface shall be in accordance w th AF-PHY-0016. 000, section 2.

5.1.1.8 Satellite physical layer interface . It is
anticipated that satellites will play a significant role in D SN
However, standards to accommodate the high BERs and del ays for
ATM over satellites are not yet avail abl e.

NOTE: The ATM Forumis devel opi ng addi ti onal physi cal
| ayer interfaces. These physical |ayer interfaces nay
be used when approved, and will be cited in later
versions of this M L-STD.

5.1.2 ATMlayer . The ATM | ayer provides connection-
ori ented sequence preserving service to the higher |ayers by
assigning connection identifiers to each link of a connection
when required, and rel easi ng them when no | onger needed. The ATM
| ayer uses ATM connections to provide its service. Signaling and
user information are carried on separate ATM | ayer connecti ons.
The ATM | ayer provides its users with multiple types of
communi cations services, such as unidirectional point-to-
mul ti poi nt comuni cati ons, and bidirectional asymretrical point-
t o- poi nt communi cations. The ATM | ayer includes support for the
control and user planes, and for ATM I ayer nanagenent. The ATM
| ayer shall be inplenented i n accordance with AF UN
specification, section 3, except that the referenced letter
bal |l ot, T1 LB310, shall be replaced with the approved and
publ i shed standard, ANSI T1.627.

5.1.2.1 ATMcell structure and encoding at UN . ATM cel |
header format and encoding at UNl shall be as specified in the AF
UNl specification, section 3.3.

5.1.2.2 ATMIlayer functions . ATMIlayer functions shall be
in accordance with AF UN specification, section 3.4.

5.1.2.3 ATMIlayer nmanagenent functions . ATMI ayer
managenent functions shall be in accordance with the AF UN
speci fication, section 3.5.
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5.1.2.4 Preassigned header field values . Preassigned
virtual path indicator (VPI) and virtual channel indicator (VA)
val ues reserved for unassigned cells shall be in accordance with
AF UNl specification, section 3.4.3.

5.1.2.5 Traffic control and congestion control . Traffic
control and congestion control shall be in accordance with the AF
UNl specification, section 3.6.

5.1.3 Signaling ATM Adaptation Layer (SAAL) . SAAL conveys
signaling informati on between | ayer 3 entities across the UN.
SAAL consists of two parts: a common part and a service-specific
part. The service-specific part, called the servi ce-specific
conver gence subl ayer (SSCS), is divided into two sublayers: the
servi ce-specific coordination function (SSCF) and the service-
speci fic connection-oriented protocol (SSCOP). The SSCF shall
map the services of SSOCOP to the needs of the layer 3 entity, in
accordance with ANSI T1.638, sections 7 through 11. SSCCP shal
provi de assured data delivery for the signaling PDUs by nmeans of
sel ective retransmssion, in accordance with ANSI T1.637,
sections 6 through 8. SSCCOP uses the services of the common part
protocol, the SAR and CPCS, which shall be in accordance wth
| TUT I.363, section 6.

5.1.4 UN _signaling . Signaling at the UNI shall be in
accordance with the AF UNl specification, section 5. The
signaling function supports point-to-point and point-to-
mul ti poi nt network connections. ATMsignaling permts users on
B-1SDN to connect to users on NN\ISDN ATMsignaling al so permts
users on different NNISDNs to interconnect via B-1SDN
(see 5.5.2.1).

5.1.4.1 Connection control . Gonnection at the UNI shall be
in accordance with the AF UN specification. The AF UN
specification provides deviations fromI|ITU T Q 2931, which
specifies the procedures for establishing, naintaining, and
cl earing point-to-point connections at the ATM UN .

5.1.4.2 Addressing. UN signaling shall support the
address fornmats specified in AF UN specification, section 5.1.3
and Annex A For the Defense Information System Network, the
nunbering plan specified in DCAC 370-175-13, the section titled
DSN Wor | dwi de Nunbering and Dialing Plan (WADP), shall be
support ed.

5.2 ATM adaptation layer (AAL) . The AAL supports user
pl ane functions and informati on transfer between and anong ATM
end systens. Several AAL protocols are available to support
different types of users. The AAL is subdivided into subl ayers,
as shown in Figure 7. The common part (CP) sublayer consists of
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the segnentati on and reassenbly (SAR) subl ayer, and the common
part convergence sublayer (CPCS). The CPCS functions include

del i neation and transparency of user information, and error
detection. The SAR subl ayer handles (1) the segnentation of data
units so that they can be mapped into fixed-1|ength payl oads of
the ATMcells, and (2) the reassenbly of data units from ATM
cells. The SSCS provides the specific service-related functions
of the AAL. Variable bit rate (VBR services include data
service for a range of applications frombursty data to
conpressed video. Constant bit rate (CBR) services include voice
and video (circuit enulation). AAL protocols AAL 1-5 for user
servi ces are described bel ow

5.2.1 AAL 1. AAL 1 shall be inplenented in accordance wth
ANSI T1.630. AAL 1 provides a 47-octet user payload, with a 1-
octet header to support timng and sequence integrity. AAL 1
supports CBR applications in which atimng relationship is
requi red between source and destination, such as voice or video
(circuit emulation). The CBR service clock nmay be synchronous or
asynchronous to the B-1SDN network clock. The normal node shall
be synchronous. Bit count integrity (BA) shall be ensured in
ei ther node, in conformance with ANSI T1.630, section 9. For the
asynchronous node, clock timng regenerati on shall be by adaptive
cl ock recovery as described in AF- SAA-0032. 000, section 3.4.2.
This met hod uses | ocal procedures to conpensate for jitter, with
no timng information carried through the network. Adaptive
cl ock recovery nethods are not subject to standardi zati on. AAL-1
shall support circuit enmulation for DS1 and E1 for both
unstructured and structured data transfer, in accordance wth
AF- SAA- 0032. 000. Adaptive clock recovery is not effective
agai nst wander (low frequency conponent to the cell delay
variation). For the asynchronous node, SRTS as defined in 3.4 of
AF- SAA- 0032. 000 nmay be used where excessive cell delay variation
may be experienced.

5.2.2 AAL 2. AAL 2 supports VBR applications in which a
timng relationship is required to exist between source and
destination, such as conpressed video. This service has not yet
been standardi zed.

5.2.3 AAL 3/4. AAL 3/4 supports VBR data transfer. AAL
3/4 shall conply with ANSI T1.629, which defines the SAR and
CPCS. AAL 3/4 shall provide message node and stream ng node
service, in both assured and non-assured operations, in
accordance with ANSI T1.629, section 6. For non-assured
operations, optional error discard allows corrupted PDUs to be
delivered to the user. For assured operations, a reliable |ink
protocol is required in the SSCS. For non-assured operations the
SSCSis null. Specific AAL 3/4 requirenments are given in 5.2.3.1
and 5. 2. 3. 2.
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5.2.3.1 AA 3/4 functions and structure . The functions and
structures of AAL 3/4 shall be in accordance with ANSI T1.629,
section 9. The protocol accepts variable-length frames/ packets
(up to 64 kbytes) and segnents theminto cells. It provides for
the transparent and sequential transfer of PDUs between
correspondi ng upper-layer entities with an agreed quality of
service (QQB). Each cell carries 44 payload octets, plus a
2-octet header and a 2-octet trailer. The payl oad header and
trailer provide protection against msordering of cells, and a
10-bit CRC for error detection. AAL 3/4 provides optiona
mul tiplexing of multiple CPCS connecti ons.

5.2.3.2 AAL 3/4 procedures . The AAL 3/4 protocol shal
operate in accordance with ANSI T1.629, section 10.

5.2.4 AAL 5. AAL 5 supports VBR services and provides a
48-octet payload. AAL 5 common part protocol shall conply wth
I TUT 1.363, section 6. No error detection is provided in the
cell payload. A 32-bit CRC for error detection is provided in
the CPCS PDU, in accordance with ITUT I.363, section 6. For
assured service, the SSCS provi des retransm ssion of erroneous
CPCS PDUs. ptional error discard allows corrupted PDUs to be
delivered to the user. For non-assured service, the SSCSis
nul | .

5.3 ATMw de area network (WAN) . The interface between ATM
WAN switches is referred to as the network-node interface (NN)
(see Figure 8. In the user plane the NNI consists of a physica

| ayer and an ATM Il ayer. The control plane al so includes a
networ k | ayer.

5.3.1 Physical layer . The Physical |ayer shall use
synchronous optical network (SONET) specifications. Al
electrical interface rates and formats shall conformto ANS
T1. 105, sections 6 through 12. A conpatible version, referred to
as synchronous digital hierarchy (SDH) was published as ITUT
recommendati ons. The basic nodul ar signal is called the
synchronous transport signal level 1 (STS-1) and the opti cal
counterpart is the optical carrier level 1 signal (OG1). The
standard nmul tiplexed rates are OGN where N =3, 12 or 48 (see
Table 1). The payload rate is the SONET payl oad, whi ch incl udes
path overhead. User payload is reduced by path overhead. A
singl e-node fiber-optic transmssion interface shall be in
accordance with ANSI T1.106.

5.3.2 ATMlayer . The ATMIlayer at the NN is the sane as
the ATM |l ayer at the UN (see 5.1.2) except for the first 4 bits
of the cell header. These bits are reserved for generic flow
control (GFCQ) at the UN\. At the NNI, the first 4 bits are used
to extend the VPI field.
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TABLE | . SONET/ SDH Signal H erarchy
SONET SDH BI T RATE PAYLOAD
OC- LEVEL DESI GNATI ON | DESI GNATI ON ( Mops) RATE ( Mops)
G 1 STS- 1 -- 51.84 50. 112
oG 3 STS 3 STM 1 155. 52 150. 336
oG 12 STS- 12 STM 4 622. 08 601. 344
QG 48 STS- 48 STM 16 2488. 32 2405. 376
5.3.2.1 ATMcell header format and encoding at NN ATM
cell header format and encoding at the NN shall be as specified

in ANSI T1.627, section 12.2. 2.

ATM | ayer functions ATM | ayer functions shall be
T1.627, section 10.

5.3.2.2
in accordance with ANSI

ATM | ayer
T1. 627,

ATM | ayer nanagenent functions
be in accordance with ANSI

5.3.2.3
managenent functions shall
sections 9 and 11.

. The SAAL at the NN is the sane as
at the UN (see 5.1.3) except for the SSCF. The SSCF at the NN
shall map the particular requirenments of the NN |ayer 3 protocol
to the SSCOP services, in accordance with ANSI T1. 645.

5.3.3 SAAL at the NN

5.3.4 ATMnetwork layer . For Governnent-owned WANs,
signaling at the NN shall be in accordance with ITU T Q 2764, as
indicated in Figure 8. Interworking between UN signaling and
B-1SUP (ITUT Q2764) shall be in accordance with ITU T Q 2650.
Wen | easing WAN services, the requirenent to conply with ITUT
Q 2650 and Q 2764 nay be wai ved.

5.4 Base ATMnetwork . The standards for the base ATM
network are based on standards for private ATM networks. The
interface between base ATMswitches is referred to as the private
net wor k-node interface (P-NNI). In the user plane, the P-NN
consi sts of a physical |ayer and an ATMI| ayer (see sections 5.1.1
and 5.1.2). The control plane, which also includes a network
| ayer, is shown in Figure 9. Signaling in the base ATM networ k
shall be in accordance with the AF P-NNI signaling specification.
It is a nodified version of the AF UNl specification section 5,
which is based on Q 2931 and denoted in Figure 9 as Q2931*. The
AF P-NNI signaling specification applies to signaling between
base ATM swi t ches.
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ATM ATM ATM
End System Switch Switch
Higher ATM ATM ATM
Layers UNI P-NNI P-NNI
| | |
IWF
2031 ——d——1 N @ == 2031* F—+—
Q | Q.283 2931 | Q2631 |
| | |
SAAL _ _ _J__ ] SAAL SAAL [ _ _|__ | SAAL SAAL | _ | _ .
(UND) | (UND (UND) | (UND (UND |
ATM Jl ATM ATM : ATM ATM Jl_
Layer T Layer Layer [-— T Layer Layer [ — [T
| | |
PHY - — - ——4 PHY PHY - — —l— — - PHY PHY P — -
| | |
[ I [ I [
LEGEND: Base ATM Network
ATM : asynchronous transfer mode
IWF : interworking function NOTES:
P-NNI : private network-node interface 1.0Q.2931 refers to Q.2931, as modified by
PHY :  physical layer AF UNI specification, section 5
SAAL : signaling ATM adaptation layer 2.Q.2931" refers to Q.2931, as modified by
UNI:  user-to-network interface AF P-NNI signaling spegcification

FIGURE 9. Protocol Model. Control Plane for Base ATM Networks.

5.5 |Interworking . Interworking w th non-ATM end-systens
and networks is described in 5.5.1 and 5.5. 2.

5.5.1 Interworking with non-ATM end-systens . Non- ATM
end-systens shall be connected to ATM end-systens via ATM
net wor ks by neans of ATM adapters (AA), as shown in Figure 10.
For sw tched service, the AA shall map the non-ATM signal i ng
protocol to the signaling protocol of AF UNl Specification,
section 5. For non-swi tched service, a PVCC nust be
preestablished. On the end-systemside, the AA nust al so match
the physical and link |ayers unique to the specific non-ATM
interface. |In sonme cases, such as streamdata, the link |ayer
may be null. On the ATMnetwork side, the AA nust natch the AAL
protocol used by the interconnected ATM end system The
i nt erconnected ATM end system may be another AA, as shown in
Figure 11. The AAL protocols nay be any of the standard AAL
protocol s described in 5. 2.

5.5.2 Interworking with non-ATM networks . ATM net wor ks
support interworking with other ATM networks and optionally non-
ATM networks (Figure 12). Wen interworking w th non- ATM
net wor ks, interconnection shall be via ATM adapters, which
i ncl ude standardi zed servi ce-specific convergence functions.
| nt erwor ki ng exanpl es are described in 5.5.2.1 through 5.5. 2. 4.

5.5.2.1 Narrowband ISDN . Interworking in the control plane
between N-1SDN and B-ISDNis illustrated in Figure 13a. In this
case the ATM network is acting as a transit network between two
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N1 SDN networ ks. I nterworking between narrowband | SDN user part
(N-1SUP, ANSI T1.113) and broadband | SDN user part (B-1SUP, ITU T
Q 2764) shall be in accordance with ITU T Q 2660. Interworking
supports basic call and supplenentary services. This case of
interworking is also relevant to interworking between users on N
| SDN and users on B-1SDN, as illustrated in Figure 13b. In the
user plane, a NISDN circuit shall be emul ated for each VCC
using AAL 1, as specified in AF SAA 0032. 000.

5.5.2.2 Frane relay networks . ATMnetworks nay be used to
interconnect two frane relay networks, as shown in Figure 14a.
The network interworking unit between the frame relay network and
the ATM network shall conply with FRF.5. A frane relay service
user may interwork with an ATM servi ce user that perforns no
frame relaying functions. 1In this case all interworking is
perfornmed by the interworking function, as shown in Figure 14b,
and the interworking function shall conply with FRF. 8.

5.5.2.3 Internet protocol (IP) router subnetworks .
| nt er wor ki ng between ATM networks and | P router networks shall be
in accordance with RFC 1577. User datagrans shall be
encapsulated in AAL 5 CPCS PDUs, in accordance with RFC 1626. An
exanple of IPPATMinterworking is illustrated in Figure 15. In
this case the nedia access control (MAC) subl ayer coul d be that
of any | EEE 802 series LAN, or FDD .

5.5.2.4 Swnitched nmulti-negabit data service . Swtched
mul ti-nmegabit data service (SMDXS), is a Bellcore proprietary
devel opnent specified in Bellcore Technical Reference TR TSV-
000772. SMDS is a connectionl ess public packet-sw tched data
service that provides for the transfer of variable-length data
units (up to 9188 octets of information) at high speeds. The
operation and features of SMOS are simlar to those found in
hi gh- speed data networks and LANs. SMDS provi des a dat agram
packet transfer, by which each data unit is handl ed and sw tched
separately wi thout the prior establishnent of a network
connection. The variable-length data units are segnented for
transmssion, wth each segnent placed into 53-byte cells using
AAL 3/4. pen-commercial standards for the SMDS subscri ber
network interface have not been devel oped. I nterworking between
ATM net wor ks and SMDS shall be in accordance with the SMDS
| nterest G oup docunment SIG TW5008. SMS interworking is
illustrated in Figure 16.

5.6 Base network managenent . Network nmanagenent
requi renents for base networks are given in 5.6.1 to 5.6. 3.
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FIGURE 15. Example of IP Router Interworking: User Plane

Higher
Layers
MF SIP-CLS
spcs [ T T T T T T T T T T
SIPL3
AAL3MA | e e e e e . — — — — — AAL 3/4
ATM UNI ATI\/' UNI
SIPL2 amm 1] ATM I ATM
Layer | Layer I Layer
SIP L1 PHY . | — 4 PHY PHY L. | — - PHY
[ B
Connectionless ATM End System
Server ATM Network
Legend:
AAL: ATM adaptation layer
ATM: asynchronous transfer mode
MF: mapping function
PHY: physical layer
SIP: SMDS interface protocol
SIP Li: SIP layer i
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FIGURE 16. SMDS Interworking
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5.6.1 Interimlocal nanagenent interface . The interim
| ocal nmanagenent interface (ILM) shall conply with section 4 of
the AF Nl specification. ILM defines a pre-specified ATM
connection on the UNl to communi cate, using SNWP nessages.

The I LM supports sharing of basic infornation about the
connection. The ATM Il ayer contains the F4 and F5 QAM f| ows,
which pertain to the virtual path connections (VPC) and virtual
channel connections (VOC), respectively. Both the F4 and F5
flows are bidirectional.

5.6.2 Transaction-oriented application . For transaction-
oriented applications, the sinple network nanagenent protocol
(SNWP), as defined in RFC 1157, shall be used.
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6. NOTES

(This section contains information of a general or
expl anatory nature which may be hel pful, but it is not
nmandat ory. )

6.1 Key-word listing . The follow ng key words, phrases,
and acronyns apply to ML-STD 188-176:

ATM adapt ation | ayer (AAL)

ATM adapt er (AA

ATM For um ( AF)

constant bit rate (CBR

| nt erwor ki ng wi t h non- ATM net wor ks
Synchronous Qptical Network (SONET)

t el ecomuni cati ons managenent network (TMN)
variable bit rate (VBR
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