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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint expressed at the time a standard is approved and issued is
subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that
its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions
of standards as they relate to specific applications. When the need for interpretations
is brought to the attention of IEEE, the Institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE standards documents may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers does not mean that
using such technology for the purpose of conforming to such standards is authorized
by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction

[This introduction is not a part of IEEE Std 802.9-1994, IEEE Standards for Local and Metropolitan Area Networks: Integrated
Services (IS) LAN Interface at the Medium Access Control (MAC) and Physical (PHY) Layers.]

This standard is part of a family of standards for local and metropolitan area networks. The relationship of
the members of the family to each other is shown below. (The numbers in the figure refer to IEEE standard

numbers.)
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This family of standards deals with the Physical and Data Link Layers as defined by the International
Organization for Standardization (ISO) Open Systems Interconnection Basic Reference Model
(ISO 7498 : 1984). The access standards define several types of medium access technologies and associated
physical media, each appropriate for particular applications or system objectives. Other types are under
investigation. The IEEE 802.9 ISLAN Interface Standard specifies both isochronous and packet mode ser-
vices, and provides access to ISDN and other backbone networks for service provisioning.

The standards defining these technologies are as follows:

* IEEE Std 802%

* ISO/IEC DIS 15802-2
[IEEE Std 802.1B and 802.1k]:

« ISO/IEC 10038
[ANSVIEEE Std 802.1D]:

Overview and Architecture. This standard provides an over-
view to the family of IEEE 802 Standards. This document

forms part of the 802.1 scope of work.

LAN/MAN Management. Defines an Open Systems

Interconnection (OSI) management-compatible architecture,
and services and protocol elements for use in a LAN/MAN
environment for performing remote management.

MAC Bridging. Specifies an architecture and protocol for the
interconnection of IEEE 802 LANs below the MAC service

boundary.

2The 802 Architecture and Overview Specification, originally known as IEEE Std 802.1A, has been renumbered as IEEE Std 802. This
has been done to accommodate recognition of the base standard in a family of standards. References to IEEE Std 802.1A should be
considered as references to IEEE Std 802.
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¢ ISO/IEC 15802-4
[ANSI/IEEE Std 802.1E]:

 ISO/IEC 8802-2 [ANSIIEEE Std 802.2}:
« ISO/IEC 8802-3 [ANSVIEEE Std 802.3]:
« ISO/IEC 8802-4 [ANSVIEEE Std 802.4]:
« ISO/IEC 8802-5 [ANSI/IEEE Std 802.51:

* ISO/IEC 8802-6 [ANSI/IEEE Std 802.6]:

« IEEE Std 802.9:

« IEEE Std 802.10:

System Load Protocol. Specifies a set of services and protocol
for those aspects of management concerned with the loading of
systems on IEEE 802 LANs.

Logical Link Control

CSMA/CD Access Method and Physical Layer Specifications
Token Bus Access Method and Physical Layer Specifications

Token Ring Access Method and Physical Layer Specifications

Distributed Queue Dual Bus Access Method and Physical
Layer Specifications

Integrated Services (IS) LAN Interface at the Medium Access
Control (MAC) and Physical (PHY) Layers

Interoperable LAN/MAN Security, Currently approved:
Secure Data Exchange (SDE)

In addition to the family of standards, the following is a recommended practice for a common technology:

* IEEE Std 802.7:

IEEE Recommended Practice for Broadband Local Area
Networks

The following additional working groups have authorized standards projects under development:

« JEEE 802.11:

* IEEE 802.12:

* IEEE 802.14:

Conformance test methodology

Wireless LAN Medium Access Control (MAC) and Physical
Layer Specifications

Demand Priority Access Method/Physical Layer Specifications

Standard Protocol for Cable-TV Based Broadband
Communication Network

An additional standards series, identified by the number 1802, has been established to identify the
conformance test methodology documents for the 802 family of standards. Thus the conformance test
documents for 802.3 are numbered 1802.3, the conformance test documents for 802.5 will be 1802.5, and so
on. Similarly, ISO will use 18802 to number conformance test standards for 8802 standards.

iv
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IEEE Std 802.9-1994

The ongoing work of the IEEE 802 committee has resulted in standards for data communications in a local
area network (LAN) environment. As office workstations have proliferated, however, the demand for LANs
has substantially increased. This has led to the inevitable diversification in market requirements.

Since the typical office worker requires access to both data and voice services, among others, at the desktop,
there has been a growing trend toward integrated services (IS), namely voice, data, and video. Due to the
increasing need for facsimile, image transfer, and video services, these services are included in the general
category of the integration of voice and data services. Such integration offers potential economies to the
business customer in terms of reduced components (one port per station instead of two or more), and in
simpler management and maintenance (one network instead of two or more).

The provision of voice service is generally effected using unshielded twisted-pair wire. Not only is this
medium widespread in typical office environments, but it is also inexpensive and easy to install and
maintain. In the vast majority of installations, there is spare capacity, and in these cases, the use of such a
medium is essentially free since the need for rewiring is significantly reduced. Moreover, with existing
technology, it is possible to provide medium- to high-performance data service over the unshielded twisted-
pair wire. This places special emphasis on the use of the unshielded twisted-pair wire to provide IS services.
This standard extends the scope and capability of existing twisted-pair wiring and thus reduces the incentive
for overlay wiring systems.

With respect to the provision of integrated services, there has been ongoing work in other standards bodies,
notably, the International Telecommunication Union-Telecommunication Standardization Sector (ITU-T)
on the provision of such services through integrated services digital networks (ISDNs). While the principal
focus has been the provision of such services using public networks, efforts are under way [notably, in the
European Computer Manufacturers Association (ECMA)] to extend such services to customer premises
networks.

This standard defines a unified access method that offers global integrated services to the desktop for a
variety of publicly and privately administered backbone networks (e.g., ANSI FDDI, IEEE 802.x?, and
ISDN). This standard will enable ISTEs to be attached to IEEE 802.9 LANs and will allow them to
communicate with other IS stations as well as data-only stations, voice-only stations, and premises-based
networks offering ISDN services. In addition, it specifies the use of unshielded telephone twisted pair as the
primary medium of distribution.

The use of terminal adaptor (TA) devices will permit the direct coupling of native mode terminal devices
such as data-only modules, voice modules, and ISDN basic rate terminals to the IEEE 802.9 interface. This
standard has been designed to accommodate the adaptation of ISDN basic rate station devices and IEEE
802.x station devices to the IEEE 802.9 interface. In summary, this standard represents the integration of
IEEE 802 services and ISDN services.

JEEE 802.x refers to the entire family of IEEE 802 standards.

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.9-1994


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

Participants

When the IEEE Project 802.9 Working Group approved IEEE Std 802.9-1994, it had the following

membership:

Dhadesugoor R. Vaman, Chair
Wayne A. Zakowski, Editor

Sven Olof Akerlund
Dan Ater

Kwame Boakyet
John Boalf
Richard Brand
Dale Buchholz
Allan Cobb*

John Conville
Felix Diaz

Earl Emerson
Staffan Fredricsson

* Past Chair
1 Past Editor
{ Past Secretary

Ronald Kemper Sr., Vice Chair
George Westwick, Secretary

Ingrid Fromm
Stephen Hall

Tohru Kazawa -
Kansuke Kurayanagi
William Lee
Kiyoshi Maruyama
Takanori Miyamoto
John Moughton
Tony Parker

Keith Patterson*
Sanjay Popli

The following persons were on the balloting committee:

William B. Adams
Albert Bernhard
Robert M. Amy
Yong Myung Baeg
Asa O. Bishop
Michael J. Caldwell
George Carson
Basilio Chen

Robert Crowder
Robert A. Donnan
Sourav Kumar Dutta
Judith A. Edwards
Philip H. Enslow
Changxin Fan

John W. Fendrich
Harvey A. Freeman
Ingrid Fromm
Robert Gagliano

D. G. Gan

Isaac Ghansah

Julio Gonzalez-Sanz
G. L. Hollander
Paul L. Hutton
Richard J. Iliff

Raj Jain

Anura P. Janasumana

vi

Full document details: IEEE 802.9-1994

Gary C. Kessler
Youngbum Kim
Demosthenes Kostas
Randolph S. Little
Ming T. Liu

Donald C. Loughry
Nam C. Low
Gottfried W. R. Luderer
Peter Martini
Richard McBride
William C. McDonald
A. E. Methiwalla
Ann Miller

David S. Millman
John E. Montague
Kinji Mori

David J. Morris

D. O'Mahony
Charles Oestereicher
Thomas E. Phillips
Art J. Pina

Yang Qianli
Fernando Ramos
John P. Riganati
Edouard Y. Rocher

Floyd Ross
Everett Rigsbee
Chandos Rypinskif
Hiroshi Shimizu
Toshiro Suzuki
Kenta Takumi
Norman Tester
Ian Thomas
Kazuo Unemoto
Surya Varanasi
Kojiro Watanabe

Robert Rosenthal
Floyd E. Ross

Rainer A. Rueppel
Christoph Ruland
Norman Schneidewind
Adarshpal S. Sethi
Donald A. Sheppard
Leo Sintonen

Saragur M. Srinidhi
Joseph Stevenson
Clay Stocklin

Fred J. Strauss

E. D. Sykas

Ahmed N. Tantawy
Geoffrey O. Thompson
Robert Tripi
Mark-Rene Uchida
Dhadesugoor R. Vaman
Raymond Van Houtte
Punj Vikram

James T. Vorhies
Garry M. Vornbrock
Alan J. Weissberger
Raymond Wenig

A. Jameson West

Oren Yuen

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

When the IEEE Standards Board approved this standard on September 22, 1994, it had the following

membership:
Wallace S. Read, Chair Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary
Gilles A. Baril Donald N. Heirman Joseph L. Koepfinger*
Bruce B. Barrow Richard J. Holleman D. N. “Jim” Logothetis
José A. Berrios de 1a Paz Jim Isaak L. Bruce McClung
Clyde R. Camp Ben C. Johnson Marco W. Migliaro
James Costantino Sonny Kasturi Mary Lou Padgett
Stephen L. Diamond Lorraine C. Kevra Arthur K. Reilly
Donald C. Fleckenstein E. G. “Al” Kiener Ronald H. Reimer
Jay Forster* Ivor N. Knight Gary S. Robinson
Ramiro Garcia Leonard L. Tripp
*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
James Beall

Richard B. Engelman
Robert E. Hebner
David E. Soffrin

Valerie E. Zclenty
{EEE Standards Project Editor

Appletalk® is a registered trademark of Apple Computer, Inc.
Netbios® and IBM® are registered trademarks of International Business Machines, Inc.

Dbcuments

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.9-1994


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

Contents

CHAPTER PAGE
L. OVEIVIBW.tiuiiireeeeietesees s eseie sttt s ss s e e cass e s s r b sb b e st Ao R a4 beae s e e b e bR eeebeae e b A e s s eb et et e bebe s e e b ebsanebses 1
1.1 SCOPE AN PUTPOSE w..vovvemirertieieisnteiris st seca st s s s s ea s bbbt st s e bbb et sttt st

1.2 Notation.....ccooceveeeviveeennnnne
1.3 Service model....
1.4 Document organization

. REFEIENCES ... cnveeeeereeeeresseseeeseeseresteetesoseasesaseessassssrtesatesesareasseebeansseseaasnasseeseaantenbeaasnabeaabeensesannebaearaenane 13

G DTS 11100 1o )1 - PUUTR SO URS OO TS SO PSP OO TP O PR PPTORPPPIN 19
. A DDIEVIALIONS +evveeeeereeereeeeerteeetesesteeaseesseesasesesssetatatssessseaesssasbesaseee s searaeaaaaeste e s bee s breebneensneessnaaess 23

5.  Architecture

5.1 Overview and DasiC CONCEPLS .....c.cciuvirrcerrrer i earsriarenessesesmsms s ae e ss s e s et e e sassrsaeans
5.2 Application areas
5.3 Layers and layer service boundaries

6. FLAINE SHUCHUTE «eeeneeeeeeeeeeeeeeeeeeseee st e eeeeeseseeeeaasssaasssessasnssaassseesessnseeassteasssesssasssenesserasasnssssesassnansarassen 41
B.1  OVEIVIBW ..ottt eeaeeeete et esieae e v eessssasnaenseeesmteasaeaense s s ns e baaesreeeraneesanesssnesseseseensananate 41
6.2 NUMDEIING CONVENMLIOM. ..evititirceriecrrierieneiit it itrras s tassseesresas s ea e s s sase s et ssnssassaasasrasbansaasanass 41

6.3 Order Of Dit trANSIIISSION ...veiveeteeieeiieeteeeee et e e cer e et e seeeae s sas s eseree st e s aesba s s ra e sansanssns sratesnbes 42
6.4 Order of octet transmission for fields which span more than one octet...........ccovvviciiicnineinins 42
6.5 TDM fTaIME SITUCLUTE ..veeviivieriereeeeeieeneeseaenraesianeseesessneaneeseaeseeas e sesasrestessseasaeeseesesssanesaeensnessses 42
6.6 Packet TrAME SLIUCLUTE.......ovvieeeeeeieeriaeticeeeereseseissaaesesenestaeesenteseseteseseeseasaesessessstsesesssscsesesessnnanien 54

7. Service SPECIFICAtION ......ucueueieieiietiieeetes s et cs s se st asa s nsnsssn e enote 59
7.1 PACKEL SEIVICES ....ooovrieuietiitecreiteeenie e e e sseseestetdrae s nen e st et e s eosson e e e nseseessesessnesatenesaseasssmansaeansin
7.2 Convergence of services
7.3 MaANAGEMENT SEIVICES c..vereeccenriiirrerreneeie oot cssenessasase st e se s erbe s best e san s et enne s i sasessensarssnssensans

8.  Detailed specification of the medium access control (MAC) sublayer ............cocvivviniiininnen 97
8.1 Overview of the MAC SUDIAYET .......cc.cciviiiiiiniiccete e eren 97
8.2 The ISLAN MAC protocol enging MOdel .......c.coceieieiiniiniiviniiniienciiisese et eceeeenes 97
8.3 P channel aCCESS COMITON ... .iiviiiiiiiiriiiiciireeere et re sttt a e e e ssn s b e e s e s e eseeenbenas 102
8.4 Timing relationship of TDM frames exchanged between the ISTE and the AU..................... 131

9.  Detailed specification of the Physical (PHY) Layer......c.ccooviiicnniiiiiccecriesicernnee e 133
0.1 OVEIVIEW curveereieirrieieeceeeeisteeesteesteasiaesessassesseseesseassete seseaessteateaesta e e seesasaaameesanseasasbeassenesrnnesabanas

9.2 HMUX sublayer
9.3 PS SUDIAYET.....cviiciiiiriitc it st e e e e
9.4 PMD sublayer for 4.096 Mb/s application

9.5 PMD sublayer for higher rate (20.48 Mb/s) appliCation .......ceeovceerivircnriereneereerestesereeeneneas 190
9.6 COMNECIOT ...ttt ettt et s et s e s b e s h e seb e s s st s beeha s be s ot e sas s s aembeseneeatneneasnaas 207
9.7 Powering CONSIAEIALIONS ...c..coceiiruieieuieirie sttt renese e sren e s raceseee s sr e bt sae e e esee s e beaneesanns 209
vili Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.9-1994


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

CHAPTER PAGE

9.8 Medium cable characteristics—4.096 Mb/S PMD..........cccccocevrriinmnnineeincrseineesscseeassssens 210
9.9 Medium cable characteristics—20.48 Mb/S PMD........coocvvueeieieiererinesniieseneeseenesesseiesasneses 213
10.  ISLAN ]ayer Management .....c.ccoecrriereeeriareririestenerseseestosestsstosestesecaessssesssasesassessassosnsssasessessessessoseas 215
10,1 TDEIOAUCHION «...viereieeceirentetentretr e e a e te e e be e e besee s e st st et e sees e st s asenesaesebesbesasaneesnaasnessess 215
10.2 Characteristics of the ISLAN interface relevant to management...........ceverevrrvcreivivuencnnene 215

10.3 OSI network management frameWOTK......cocccoeuerreerivcinnncnicc s 216
10.4 Relationship of IEEE 802.9 subnetwork management entities ...........cccocoovvricincnnirieeninns 220
10.5 ISDN network management information eXchange .........c..oocccrviiiiecrnnnnineninciencssenens 222
10.6 Management transport channels within the IEEE 802.9 interface ...........c.cocoevmniniiinvcncnnnnens 223
10.7 The structure of OSI management iNfOrmMation..........ccceeeevrerercninenntninsni e 224
10.8 OSI management functional areas in the ISLAN environment.........ocouevnverunricnecrennsverenens 230
10.9 Inheritance hierarchy for ISLAN management ..........coocccevievevnieinininenieseeeeiensennsscaeseses 231
10.10 The containment hierarchy for ISLAN management ..........coccoevvervnviereninnnineniesienennennnnisennens 235
10.11 The OSI registration hierarchy for TST AN laver manasemeant 236
10.12 The definition of the ISLAN syster - M), 238
10.13 Definition of the ISLAN layer MO Classes .....ccococecviriereninininniiiiereeennsnenenenssessnes 239
10.14 Management of the ISDN user/network interface in the ISLAN ..o 251
10.15 MIB LADIES «..uveeeeerire ettt e e sessesseese e s s sass bt sbs s s s e na b eas 262

11.  Signalling and ISDN management scope

11,1 IRETOQUCHON ..ottt ettt eeeasesae b eesarasesasssresms st e baremes b e be s ba ke sat st e sansabesh e s b nabasa s eansnsasanen
11.2 General oVerview Of the SEIVICE .......ecicrrirecieiineriececre st
11.3 Requirements for signalling support
11.4 CCITT Q.93 1 architeCtire OVEIVIEW ........ccovueueriiirimcrmiiesiiiinsesesiessssestess s srsss s ss s seses
11.5 P channel call control ProCeAUIES .........c.uvvmimeiriinmirsiimniiminnrss st
11.6 Interface between CCITT Q.93 1 and the HMC
11.7 AAIESSIng c...cvvevevcmenceirveeiicrescicsis e s ses
11.8 Configuration topologies
11.9 ISDN management TUNCHONS ........c.ectrmeciiercetisiintsit ettt sns s sess st esssebe s s sensases

ANNEX ‘

Annex A (normative) Protocol implemcntaﬁéh coﬁfdﬁnahce statement (PICS) proforma..............ceee.. 291
Annex B (normative) Managed object conformance statement (MOCS)......coocoeevrririencnnnnnsrninsnnee 293
Annex C (normative) GDMO and ASN.1 specification of management information...........cccoeeurveiene. 295
Annex D (normative) Recommendations for signalling procedures............coeveveieveeneiinennisaensnsnnniasenens 357

Annex E  (informative) Architecture of the access unit (AU) and guidelines for implementation ........... 377

Annex F  (informative) Sequence and description language (SDL) description of the information flow

ACTOSS JAYETS covveerecrrireeerisencact ettt s a et s b bbbt an e 383
Annex G (informative) Multimedia security control provision in IEEE 802.9 ISLAN ...........cooriiineens 399
Annex H (informative) Address interworking across an IEEE 802.9 network...........c.ccoovvinriinniiniiinnnn 401
Amnex I (informative) Support of cell relay bearer SErviCe ....vvvvvviinmeiniininennn e 421
ix

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.9-1994


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.9-1994


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

IEEE Standards for Local and Metropolitan Area
Networks: Integrated Services (IS) LAN Interface
at the Medium Access Control (MAC) and
Physical (PHY) Layers

1. Overview

1.1 Scope and purpose

The scope of this standard is to -

Develop an ISLAN interface at the medium access control (MAC) sublayer and the Physical (PHY)
Layer compatible with IEEE 802.x! and ISDN standards and architectures

Develop an ISLAN interface that operates independently from the backbone network
Focus upon unshielded twisted-pair wiring'as the primary distribution medium

Enable implementation of IS terminal equipment (ISTE) that accesses IEEE 802 LAN and ISDN
services through a common interface

The body of this standard

Defines the service provided by the MAC sublayer to the IEEE 802 Logical Link Control (LLC)
sublayer and management, and describes the services provided by the PHY Layer to the MAC
sublayer and management in terms of service primitives and associated parameters

Describes the services provided by the Physical Layer (PHY MUX) to support a basic rate interface
(BRI) ISDN in terms of service primitives and associated parameters

Describes the services provided by the PHY MUX to the isochronous channels

Specifies the MAC functions that allow ISTEs access to one another and to LANs providing IEEE
802 services and/or ISDN services

Specifies the frame format for the MAC frame
Defines the MAC protocol

Specifies the channel structure and frame format of the time division multiplexed (TDM) frame

!IEEE 802.x refers to the entire family of IEEE 802 standards.
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IEEE
Std 802.9-1994 INTEGRATED SERVICES (IS) LOCAL AREA NETWORK (LAN) INTERFACE
—  Specifies the PHY Layer functions over unshielded telephone twisted-pair (UTTP) cable

—  Specifies the characteristics of the UTTP attachment of the station to the access unit (AU) including
the specification of the medium interface connector

—  Specifies the definition of MAC and PHY managed objects (MOs)
— Describes recommended ISDN signalling and management methods to coordinate the multiple
channels operated between ISTEs and the AU

The normative annexes provide

— The Protocol Implementation Conformance Statement (PICS) proforma
— The Managed Object Conformance Statement (MOCS)
—  The Guidelines for the Definition of Managed Objects (GDMO) specifications

— Supplemental recommendations on the use of CCITT Q.93x signalling procedures
The informative annexes provide

— Reference models of common configurations as guidelines for implementation

— A sequence and description language (SDL) description of the information flow across protocol
layers

— Description of an optional remote secure control (RSC) procedure to invoke secure communication
device (SCD) operations

— Recommendations for a common, consistent synthesis of ISDN and IEEE 802 that conforms with the
addressing of ISTE devices and services

— Description of a mechanism to support the transport of a broadband ISDN conformant “cell” bearer
service

1.2 Notation
1.2.1 Service specification method and notation

This subclause describes the method of specification of the services required of the MAC sublayer by the
LLC sublayer as well as of the PHY Layer by the MAC sublayer of the P channel, the Data Link Layer of
the D channel, and the services provided on the B and C channels.

In general, the services of a layer (or sublayer) are the capabilities that it offers to a user in the next higher
layer (or sublayer). In order to provide its services, a layer builds its functions on the services that it requires
from the next lower layer. Figure 1-1 illustrates this notion of service hierarchy and shows the relationship of
the two corresponding N Layer users.
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Figure 1-1—Layer service model

This information flow is modeled by discrete, instantancous events that characterize the provision of a
service. Each event consists of passing a service primitive from one layer to the other through an N Layer
service access point (SAP) associated with an N+1 Layer service user. These SAPs are shown in figure 1-1.
Service primitives convey the information required to provide a particular service. These service primitives
are an abstraction in that they specify only the service provided rather than the means by which the service is
provided. This definition of layer service is independent of any particular interface implementation, and is
not subject to conformance testing requirements.

In order to comply with the service message flow signals described in the CCITT Recommendations on
ISDN, it is necessary to consider all four primitive flow types.

a)  Request primitive. This primitive is passed from the N+1 Layer service user to the N Layer (or
sublayer) to request that a service be initiated.

b) Indication primitive. This primitive is passed from the N Layer (or sublayer) to the N+1 Layer
service user to indicate an internal N Layer event that is significant to the N+1 Layer service user.
This may be logically related to a remote service request, or may be caused by an event internal to
the N Layer.

¢)  Response primitive. This primitive is passed from the N+1 Layer service user to the N Layer (or
sublayer) to complete a procedure previously invoked by an indication primitive.

d)  Confirm primitive. This primitive is passed from the N Layer (or sublayer) to the N+1 Layer service
user to convey the results of one or more associated previous service requests.

Figure 1-2 shows the service primitives and N+1 Layer peer protocol entities associated with the two
corresponding N+1 Layer service users. Services are specified by describing the service primitives and
parameters that characterize each service. A service may have one or more related primitives that constitute
the activity that is related to the particular service. Each service primitive may have zero or more parameters
that convey the information required to provide the service.
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Figure 1-2—Service primitives

Figure 1-3 illustrates the end-to-end relationship of the service primitives and the N Layer peer protocol
entities across a communication network.
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Figure 1-3—End-to-end relationship of service primitives
1.2.2 Timing relationship between service primitives

Figure 1-4 a) illustrates the flow from the service user to the service provider for a request. Figure 1-4 b)
illustrates the notification to the service user of an event that has occurred in the service provider. Figure 1-4
c) illustrates the event wherein two separate service users are simultaneously making a service request at
each end of the peer communication. Figure 1-4 d) illustrates the event wherein both ends of a communica-
tion link have the service provider sending up an indication of an event occurrence. Figure 1-4 ) illustrates
the common situation wherein a “request” from a service user at one side of a network is sent in the form of
a message action across the network to the peer side. The service provider at the other end of the network
will report the incoming protocol packet as an “indication.” Figure 1-4 f) depicts a communication flow in
which all four types of primitives are used as part of a communication between two ends of the network.
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Figure 1-4—Timing relationship between service primitives
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Figure 1-4—Timing relationship between service primitives

1.3 Service model

In the general N Layer service model, the N+1 Layer service user communicates with the N Layer service
provider via individual request and indication primitives. In theory, this model requires that the transmit and
receive processes in the N+1 Layer be synchronized to the N Layer in a serial fashion.

In the OSI model there is a presumption of sending and receiving application layer independence. This is
inclusive of asynchronous service operation and hence there shall be at least one queue between
communicating peer operations. However, it does not make any particular layer or layer boundary
responsible for effecting the required queue.

Furthermore, the OSI model provides no means of describing the conveyance of timing information that is
necessarily associated with the data request and indication primitives of an isochronous service.

It is now widely recognized that the description of ISDN “out-of-band” signalling services is best modeled
by a coordination function that associates lower level control plane and user plane stacks.
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1.3.1 Isochronous services

The IEEE 802.9 ISLAN employs a TDM bearer mechanism within the PHY Layer. This permits the support
and delivery of a plurality of transparent separate isochronous service channels, the provision of an octet
alignment signal for these channels, and a facility to provide (optionally) and accept precise timing signals.

It is the provision of the timing signal that principally distinguishes the isochronous services from the
asynchronous packet services that IEEE 802.9 provides. In 9.2, the PHY interface service specification
includes in addition to received and transmitted data signals, a clock indication (and optionally clock
request) as well as framing (TDM) indication and request signals. It is these additional signals that permit
the IEEE 802.9 PHY Layer to support the conveyance of isochronous information.

In delivering an ISDN service, it is essential that the information rate at an ISTE exactly match that of the
ISDN network to which the host IEEE 802.9 AU is attached. Thus, in the case of the AU it is a requirement
that the TDM bearer clock rate recovered from the ISDN network can be input to the IEEE PHY for
conveyance to a supported ISTE/TA. For this reason an IEEE 802.9 AU PHY transmit clock is an input
signal while at the IEEE 802.9 ISTE/TA the signal is an output indicating the time at which sequential PHY
data request signals will be serviced.

The details of the abstract PHY service specification can be found in 7.1.1.5.
1.3.2 Service queues between layers and layer management

The service channel provided by the IEEE 802.9 PHY Layer for support of the OSI Data Link Layer
functions of the IEEE 802.9 is'not distinct from any other PHY service channel; it too is isochronous.
However, it is neither possible nor 1equited that the MAC sublayer should provide an isochronous service to
the IEEE 802 LLC sublayer 11~ i the 11.1:1. 802.9 MAC sublayer that the timing information conveyed by
the PHY is discarded. In practice, it is conventional to implement within the MAC sublayer a first-in first-
out (FIFO) queue both for the send and receive paths. This advantageously allows decoupling of the PHY,
MAC, and LLC processes. It is not, however, a requirement.

However, the interface between station management processes and both the IEEE 802.9 PHY and MAC
Layers must be asynchronous since the station management process is an Application Layer entity. It
follows, therefore, that there must be a queue between the PHY Layer and its layer management and
between the MAC Layer and its layer management.

To aliow for the adjoining layers to operate more asynchronously, the N+1 Layer’s transmit request may be
stored in a transmit work queue wherein the N Layer may choose to serve this request at a later instant in
time. Likewise, the N Layer may store its receive messages (in correct time order) in a receive queue. This
enables the N+1 Layer to respond to the incoming message at a later instant in time.

Figure 1-5 illustrates this asynchronous linkage between layers. The queues are shown with dashed lines to
depict the dynamic length of the given queue. It should be noted that at a given instant in time, the length of
the queue may be zero and there may be no measurable delay in the passing of request/indication signals.
The general model allows for queues between any two adjoining layers. Since the N Layer management
entity may wish to send information to its peer layer management entity via the N Layer, figure 1-5 also
shows queues between the N Layer and its associated layer management entity. The management of these
queues is the responsibility of layer management. This management/control of the queues is shown with the
dotted “control” signals.

The transmit and receive queues that are illustrated between the LME entity and the N Layer are for peer-to-
peer LME exchange.
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This definition of queues is independent of any particular interface implementation, and is not subject to
conformance testing requirements.

1.3.3 Coordination function

The ISDN out-of-band signalling operations may be seen as being implemented by a “control” plane OSI
stack that is associated with a user plane in which end-to-end user information may be conveyed. In the case
of on-demand services (e.g., a dialed telephone service) a sequential process of call establishment, followed
by an information interchange phase (in the user plane), and finally a call release phase, is required. To
ensure that provision of the end-to-end user service is fully established and functional, a coordination
function is required. In providing the dynamic bandwidth allocation functions provided in the IEEE 802.9
PHY Layer’s HMUX sublayer, there is a need for additional higher (OSI) level coordination functions. The
details of these functional requirements can be found in Chapter 8.
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1.3.4 State machine notation

The operation of a protocol can be described by subdividing the protocol into a number of interrelated
functions. The operation of a function can be described by state machines. Each machine represents the
domain of a function and consists of a group of connected, mutually exclusive states. The specification of
the state machine determines the order of the transition. Only one state of a function is active at any given
time.

Signals and flags refer to the form by which one functional block communicates with another. Both terms
arise from the use of the state machines as a descriptive method in this standard. Signals are transient
communications (in theory, they are of infinitesimal width) that occur during a change of state. Flags are
steady, nontransient indications that remain constant until explicitly changed.

Each state that the function can assume is represented by a box or a circle. All permissible transitions
between states of a function are represented by arrows from one state to the next state. The condition that
causes a change from one state to another is shown next to the transition arrow.

1.3.5 General introduction of finite state machine (FSM) diagrams and tables

The procedures employed in the receive and transmit furctions that operate to convey the request/grant
protocol are specified in terms of a finite state machine (FSM). The principles of FSM are as follows:

a)  Aprocess is evaluated as one finite step during an instant in time.
b)  Each “state” represents an information level consisting of:

1)  Output operand directives (commands). These output commands specify the work output from
the FSM.

2) Input operand directives (test events/signals). These input events are utilized by the FSM
process to determine what state transition should be performed. These input events may be
subdivided into external events (signals) and internal events (signals).

¢) A description of a process may be expressed via a: combination of states, control flags/state
variables, input events (test conditions), and output actions.

d) This FSM definition technique is very implementation styled since it defines things in such fine
detail.

e) The FSM documentation consists of two forms of graphic documentation:
1) FSM state diagrams
2) FSM state tables

1.3.5.1 FSM diagrams

The FSM diagrams are intended to illustrate a “minimum” set of processing states that comprise the
functional operation of the process. Figure 1-6 illustrates the manner in which the FSM diagrams are used in
this standard.

In figure 1-6, the FSM has two states: A and B. The occurrence of External Signal 1 equals “true” will cause
a transition from State A to State B. Once the FSM is operational in State B, the occurrence of Internal
Signal 2 equals “false” will cause the FSM to transition back to State A. Note that for the purpose of
documentation, the value “0” will be equivalent to the condition “false” and the value “1” will be equivalent
to the condition “true.”
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Figure 1-6—Example FSM diagram

As can be seen from this example, the FSM diagram technique overviews the essential operational states and
identifies the key signal events that cause a transition from one state to another. In order to illustrate the
precise details of input signal processing, output signal generation, and the treatment of error counters/
timers/control variables, there is a companion description called state transition tables.

1.3.5.2 FSM state transition tables
FSM state transition tables are a companion description to the FSM state diagrams. These tables illustrate a

finite set of actions that occur while the FSM is operational within a given state. Table 1-1 illustrates an
example of a portion of a state transition table that would accompany the state diagram in figure 1-6.

Table 1-1—Example state transition table

Current state Event Action(s) Next state

STATE_A EXT_SIGNAL_1—1 SEND_MESSAGE_2 STATE_B
SET_FLAG_3:=1
START_TIMER_1

STATE_B INT_SIGNAL_2—-0 SEND_MESSAGE_4 STATE_A
SET_FLAG_3:=0
STOP_TIMER_1

In this example, a horizontal row represents a finite FSM processing step. While the FSM is in State A, it
will regularly test or sample for the presence of external signal EXT_SIGNAL_1. When this
EXT_SIGNAL_1 transitions to a “1,” this will cause the FSM to vector to State B. In addition, the output
actions will be to

— Send MESSAGE_2
— Set internal flag FLAG_3 to value “1”
—  Start timer TIMER_1
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While the FSM is in State B, it will regularly test for the presence of internal signal INT_SIGNAL_2. When
this signal transitions to a ““0,” this will cause the FSM to vector back to State A. In addition, the output
actions will be to

— Send MESSAGE_4
—  Clear internal flag FLAG_3 to value “0”
—  Stop timer TIMER_1

1.4 Document organization
This standard is organized as follows:
Chapters 1 through 4 contain the overview, references, definitions, and abbreviations, respectively.

Chapter 5 presents the overall architecture of the IEEE 802.9 ISLAN. The protocol sublayers and the layer
service boundaries are introduced.

Chapter 6 presents the specification of the structure for the TDM and MAC frames. The individual fields are
defined. ‘

Chapter 7 presents the service specifications for the LLC/MAC and the MAC/PHY for the P channel. The
isochronous service specifications from PHY to “Layer 2 are presented. The management service
specifications for all sublayers are presented.

Chapter 8 presents a detailed description of the procedures for the vatious functional modules that operate
within the MAC. The descriptions contain detailed FSM models to describe the functional operations.

Chapter 9 provides a detailed description of the three sublayers.of the PHY Layer: the HMUX sublayer, the
PS sublayer, and the physical medium dependent (PMD) sublayer. The IEEE 802.9 interface supports two
PMD sublayers: a 4.096 Mb/s line rate interface and a.20.480 Mb/s line rate interface. Complete
descriptions for both arc contained in this chapter, ‘

Chapter 10 presents the ISLAN layer management. A complete description of the managed objects (MOs)
contained in the management information base (MIB) for the IEEE 802.9 interface is presented.

Chapter 11 presents ISDN signalling and management, followed by a complete description of the
information flow of ISDN management information. A set of enhancements to the ISDN standard repertoire
is presented to complete the signalling message set.

Annex A contains the Protocol Implementation Conformance Statement (PICS) proforma. The detailed
specification of the PICS is a matter for further study.

Annex B contains the Managed Object Conformance Statement (MOCS). The detailed specification of the
MOCS is a matter for further study.

Annex C contains GDMO specifications of information elements required for the full definition of ISLAN
systems and layer management.

Annex D describes the CCITT Q.93x message set used during local bandwidth management between the
AU and the ISTE. The relationship of the HMC control field exchange between the AU and the ISTE and
their respective layer management entities are defined.

Annex E provides reference models for the AU and guidelines for implementation.
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Annex F contains the SDL description of the information flow across layers.

Annex G describes the optional procedures for secure control involved with the RSC procedures used to gate
on/off an SCD that resides at the network side of the AU.

Annex H describes how address structures may be applied for a topology involving addressing techniques to
access a wide area network (WAN) destination.

Annex I describes the optional procedures involved with the support of a cell bearer service across an IEEE
802.9 subnetwork. This service results in a restructure of the MAC frame so that the cell-based payload units
may be transported.

12 Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:51:40 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.9-1994


http://www.avadocuments.com/doc/ieee-802-9-1994
http://www.avadocuments.com/doc/ieee-802-9-1994

IEEE
AT THE MEDIUM ACCESS CONTROL (MAC) AND PHYSICAL (PHY) LAYERS Std 802.9-1994

2. References

The IEEE 802.9 ISLAN standard’s architecture is required to interwork with the standard data-only and
integrated services local area network (LAN) and metropolitan area network (MAN) backbone networks, as
well as with ISDN networks. As such, the following specifications are important references:

ANSI/EIA/TIA-568-91, Commercial Building Telecommunications Wiring Standard.?

ANSI X3.139-1987 (Reaff 1992), Information Systems—Fiber Distributed Data Interface (FDDI)—Token
Ring Media Access Control (MAC).3

ANSI X3.186-1992, Fiber Distributed Data Interface (FDDI) Hybrid Ring Control (HRC).
CCITT Recommendation E.164 (1991), Numbering plan for the ISDN era, Rev. 1 (I.331).4
CCITT Recommendation E.69 (1993), Plan for telex destination codes, Rev. 1.
CCITT Recommendation 1.112 (1993), Vocabulary of terms for ISDNs, Rev. 1.

CCITT Recommendation 1.210 (1993), Principles of telecommunication services supported by ISDN and
the means to describe them, Rev. 1.

CCITT Recommendation 1.320 (1988), ISDN protocol reference model. In vol. II1.8 of the CCITT Blue
Books—Integrated Services Digital Network (ISDN)—Overall network aspects and function, user-network
interface.

CCITT Recommendation 1.412 (1988), ISDN user-network interfaces—Interface structures and access
capabilities. In vol. IIL.8 of the CCITT Blue Books—Integrated Services Digital Network (ISDN)—Overall
network aspects and function, user-network interface.

CCITT Recommendation 1.430 (1993), Basic user-network interface—Layer 1 specification, Rev. 1.
CCITT Recommendation 1.431 (1993), Primary rate user-network interface—Layer 1 specification, Rev. 1.

CCITT Recommendation 1.440 (Q.920 protocol) (1993), ISDN user-network interface data link layer—
General aspects, Rev. 1.

CCITT Recommendation 1.441 (Q.921 protocol) (1993), ISDN user-network interface-—Data link layer
specification, Rev. 1.

CCITT Recommendation 1.450 (Q.930 protocol) (1993), ISDN user-network interface layer 3—General
aspects, Rev. 1.

CCITT Recommendation 1.451 (Q.931 protocol) (1993), ISDN user-network interface layer 3 specification
for basic call control, Rev. 1.

’EIA publications are available from Global Engineering, 1990 M Street NW, Suite 400, Washington, DC, 20036, USA.

3ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA.

4All CCITT publications are now being labeled as International Telecommunications Union (ITU-T) publications. They are available
from the International Telecommunications Union, Sales Section, Place des Nations, CH-1211, Gengve 20, Switzerland/Suisse. They
are also available in the United States from the U.S. Department of Commerce, Technology Administration, National Technical
Information Service (NTIS), Springfield, VA 22161, USA.
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management information—Part 4: Guidelines for the definition of managed objects.

ISO/IEC 15802-4: 1994 [ANSIVIEEE Std 802.1E, 1994 Edition], Information technology—
Telecommunications and information exchange between systems—ILocal and metropolitan area networks—
Common specifications—Part 4: System load protocol.

ISOMEC DIS 10165-5...10 Information technology—Open Systems Interconnection—Structure of
management information: Generic management information.
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1%presently at state of Draft International Standard.
Usee footnote 10.
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3. Definitions

The following are definitions of terms used in this standard that are widely used in IEEE 802 as well as
CCITT I series and other standards documents. For the CCITT Recommendation I series, the basic
vocabulary and terms can be found in CCITT Recommendation 1.112 (1993)‘12

3.1 access unit (AU): The abstraction of the device that provides the IEEE 802.9 functionality, i.c., the
integrated set of services, to stations connected across the IEEE 802.9 interface.

3.2 bearer service: A telecommunication service that provides the capability for the transmission of signals
between user-network interfaces [see CCITT Recommendation 1.210 (1993)].

3.3 bearer channel protocol intervention level: The highest protocol level at which a private switching
network (PSN) provides protocol termination on a given bearer channel.

3.4 B channel: A channel that provides 64 kb/s, full duplex, isochronous access. B channels support all
ISDN bearer services. The information on a B channel may be non-switched or either circuit or packet
switched depending on user request and network capabilities. In the IEEE 802.9 TDM frame, two B channel
slots have been defined. There may be more than two B channels configured across a given IEEE 802.9
interface (in this event the B channels would be configured as $C sub 1$ channels).

3.5 C channel: A channel that provides an integer multiple of 64 kb/s, full duplex, isochronous clear
channels. The “C” is used to indicate that this is a circuit-switched channel. $C sub m$ stands for a channel
(m) times 64 kb/s in size. In general, a C channel has the same characteristics as an ISDN B or H channel,
except that it can be any multiple of 64 kb/s in size, rather than only the CCITT approved rates. There may
be multiple C channels of varying sizes (n X C).

Note the following equivalencies:

(o =B =64 kb/s

C6 = HO =384 kb/s
C24 = H“ =1.536 Mb/s
C30 = H12 =1.920 Mb/s

The maximum composite bandwidth allocated for the C channel(s) shall be limited by the application
requirements for the P channel. That is, the available bandwidth that may be assigned for C channels shall be
limited to the difference between the TDM payload field minus the bandwidth required for the P channel. In
practice, the C channel size(s) will be effected by the interconnection facility(ies) between the AU and the
ISDN wide area network (WAN).

3.6 convergence protocol: A protocol that provides the convergence service for the provision of
enhancements to an underlying service in order to provide for the specific requirements of the convergence
service user.

3.7 coordinating entity: That part of the Network Layer within an end system or interworking unit
responsible for the coordination and synchronization of functions belonging to the Data and Signalling
subentities of the layer entity implementing a PSN access protocol.

3.8 D channel: A channel that provides 16 kb/s or 64 kb/s, full duplex packet access. The D channel
provides ISDN call control services via the CCITT Q.93x family of protocols. The use of the D channel may
be restricted to conveying signalling information in some applications. The D channel is capable of
supporting packet mode bearer information. All information on the D channel is packetized.

2pformation on references can be found in Chapter 2.
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3.9 data circuit terminating equipment (DCE): A device that provides the signal conversion and coding
between the data terminal equipment and the network carrier facility. Note that in the context of a CCITT
X.25 network, for example, the DCE performs functions at the network end of an access line to the network.

3.10 data terminal equipment (DTE): A device that serves as a data source and/or a data sink.

3.11 H channel: A wideband channel (i.e., a channel that contains multiples of 64 kb/s). See CCITT
Recommendation 1.412 (1988).

3.12 in-band signalling: Signalling applications in which the signalling information is transmitted in the
same information flow as the data. See also: out-of-band signalling.

3.13 integrated services terminal equipment (ISTE): A device that serves as an information source and/or
an information sink for the provision of voice, facsimile, video, data, and other information.

3.14 interworking unit (IWU): A unit that provides the functions needed to allow interworking between a
PSN and another network, e.g., interworking between a PSN and a CCITT X.25 packet-switched public data
network (PSPDN).

3.15 isochronous: A communication stream transport that is uniform in time. The delivery of the physical
stream of information is recurring at regular intervals.

3.16 layer service: The service that a layer provides to the next higher layer. See ISO 7498-4: 1989 and
CCITT Recommendation X.200 (1988).

3.17 out-of-band signalling: Signalling applications in which the signalling information is outside of the
user information channel, whether or not transmitted in a different physical or logical channel from the
associated user data, e.g., over different physical paths, in different time-slots in a time division multiplex
(TDM) stream.

3.18 P channel: A full duplex packet channel that provides IEEE 802 MAC Layer services. The P channel
may optionally carry CCITT Q.93x (where x refers to the family of CCITT Q.930 protocols) call control in
a logically out-of-band fashion, which may be highlighted by referring to it as Pp. Presently there is only
one P channel defined per ISLAN interface. The minimum size of the P channel shall be limited by the
application requirements of the topology that represents the connection of the AU to the backbone LAN
application. The support of station management communication will be an important factor in the
characterization of P channel bandwidth size.

3.19 packet assembler/disassembler (PAD): A device that assembles and disassembles packets. Examples
are found in CCITT Recommendations X.3 (1993), X.28 (1993), and X.29 (1993).

3.20 packet handler (PH): A device for processing packets or frames in a manner so as to be able to route
individual frames or packets out of one data stream into multiple different data streams.

3.21 packet mode protocol: The access protocol based on the use of out-of-band control and Link Layer
multiplexing. Syn: PSN packet mode protocol.

3.22 packet switched public data network (PSPDN): A public subnetwork that is accessed via the CCITT
X.25 protocol and that provides virtual circuit service.

3.23 packetized data transfer: Transfer of data through a network where data is conveyed in packets and/or

frames in a statistical manner. Packets or frames are propagated through the network and delivered to
destinations based on addressing information contained therein.
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3.24 private packet/frame and circuit switching network (PPCSN): A private switching network that
provides both circuit and packet/frame switching functions (i.e., all the functions of both PCSNs and
PPSNs).

3.25 private circuit switching network (PCSN): A private network that only provides circuit switching
functions, except that it may be able to transport packetized “user-to-user” information passed over the
signalling channel.

3.26 private packet/frame switching network (PPSN): A private network that only provides packet/frame
switching functions.

3.27 private switching network (PSN): A private network that provides switching functions (circuit and/or
packet/frame switching). It is operated by the user and located on user premises to cover the
communications needs in the user’s domain. The term private-switching network includes both the private
circuit-switching network and the private packet-switching network.

3.28 packet-switched data network (PSDN): A packet-switched subnetwork that can be a PPSN (private)
or a PSPDN (public) packet-switched network.

3.29 R interface: The interface provided at the R reference point to allow the connection of non-ISDN
terminals using, for example, CCITT V- or X-series interfaces.

3.30 relaying: A function performed at intermediate nodes on an interconnection between communicating
end-systems. The relaying function is performed by connecting two independent layer entities. For example,
a relaying function at the Data Link Layer connects two Data Link Layer entities to make an
interconnection.

3.31 S interface: The interface provided at the S reference point for ISDN user-to-network interface.

3.32 signalling: The exchange of information specifically concerned with the establishment and control of
connections, and the transfer of user-to-user and management information in a telecommunication network,
e.g., in a PPSN.

3.33 subnetwork: A set of one or more intermediate open systems that provide relaying and through which
end open systems may communicate. It is a representation within the OSI model of a real network such as a
carrier network, a provider network, or a LAN. It can also be defined as a collection of equipment and
physical media that forms an autonomous whole and that can be used to interconnect real systems for the
purpose of communication (see ISO 8648: 1988).

3.34 subnetwork service: The service supported by the subnetwork access protocol.

3.35 terminal adapter (TA): An adapter required to map one specified interface to another. An example is
the adapting of the R interface in the CCITT ISDN interface (e.g., according to the CCITT V- or X-series) to
the S interface. The TA may be an integral functional entity as part of the terminal or may be a separate
physical unit connected between an R interface and the S interface.

3.36 virtual circuit: The generic concept of a logical connection. A virtual circuit may be implemented by
means of a frame-switched service or a packet-switched service.
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The following abbreviations are used in this standard as well as in IEEE 802 CCITT I series and other
standards documents. For the CCITT Recommendation I series, the basic vocabulary and terms can be found
in CCITT Recommendation 1.112 (1993).

AC
ACSE
ADPCM
AFI
AM/PM
APDU

ANSI
ASN.1
ATM
AU

BB
BCD
BER
BISDN
BRI

CAP
CC
CCITT
CEI
CLNP
CMIP
CMIPDU
CMIS
CMISE
CO
CRC

DA
DCC

access control field

association control service element

adaptive differential pulse code modulation
authority and format identifier

amplitude modulation/phase modulation
application protocol data unit

additional packet mode services

American National Standards Institute
Abstract Syntax Notation One _ o
asynchronous transfer mode 4

access unit

B channel

broadband

binary codc& decimal

bit error rate

broadband integrated services digital network
basic rate interface

circuit-switched channel

combined amplitude and phase

country code

Consultative Committee of International Telephone and Telegraph
connection endpoint identifier

connectionless network protocol

common management information protocol
common management information protocol data unit
common management information service
common management information service element
central office

cyclic redundancy check

D channel

destination address

data country code
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DCE
DCR
DIW
DL
DLC
DSAP
DSp
DSS
DTE
ECMA
EMI
FAW
FC
FCC
FCS
FDDI
FIFO
FSM

GDMO
GOSIP

HDLC
HMC
HMF
HMUX
ICD
IDI
IDP

IE

IEC

P

IPX

I
ISDN
ISLAN
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data communication equipment

D channel rate select bit

D-type inside wire

data link layer

data link control

destination service access point
domain-specific part

digital signalling system 1

data terminal equipment

European Computer Manufacturers Association
electromagnetic interference

frame alignment word

frame control

Federal Communications Commission
frame check sequence

fiber distributed data interface

first-in first-out

finite state machine

grant

guidelines for the definition of managed objects
Government OSI profile k
H channel

high-level data link control

hybrid multiplexer control "ﬁel’d' ‘
hybrid multiplexer multiframing bit
hybrid multiplexer

international code designator

initial domain identifier

initial domain part

information element

International Electronic Commission
internet protocol

internet protocol X

integrated services

integrated services digital network

integrated services LAN
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ISO
ISPBX
ISTA
ISTE
ITU-T
IWU
LAN
LAPB
LAPD
LAPD+
LEN
LLA
LLB
LLC
LLS
LM
LME
LMI
LMMS
LMMP
LPDU
LSAP
LSb
LSB
LSDU
LTB
MA
MAC
MAN
MAPDU
MDI
MiIB
MIS
MLME
MO
MOCS

International Standards Organization
integrated services private branch exchange
integrated services terminal adaptor

integrated services terminal equipment

International Telecommunication Union-Telecommunication Standardization Sector

interworking unit

local area network

link access procedure, balanced
link access procedures for the D channel
extended procedures for LAPD
length field

logical link address

local loopback status bit

logical link control

logical link services

layer management

layer management entity

layer management interface

layer management MAC services
layer management MAC protocol
logical link protocol data unit

link layer service access point
least significant bit

least significant byte

link layer service data unit

local template buffer
management

medium access control
metropolitan area network
management application protocol data unit
medium dependent interface
management information base
management information services
managed layer management entity
managed object

managed object conformance statement
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MPDU
MSAP
MSb
MSB
MSDU
MT
MUX
NDC
NOT
NSAP
NSN
NTW
(0)
OSI

P
PABX
PAD
PAR
PBX
PCM
PDN
PDU
PERR
PEVN
PhSAP
PH
PHY
PLME
PLS
PMA
PMD
PODD
PCSN
PPCSN
PPE
PRI
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medium access control protocol data unit
medium access control service access point
most significant bit

most significant byte

MAC service data unit

management

multiplexing

national destination code

notification

network service access point

national significant number

network

operation

Open Systems Interconnection

packet channel

private automated branch exchange
packet assembler disassembler

project authorization request

private branch exchange

pulse code modulation

packet data network

protocol data unit

parity error status bit

even parity cumulative bit : ‘
Physical Layer service access point: - k,
packet handler

Physical Layer

Physical Layer management entity
Physical Layer signalling

physical medium attachment

physical medium dependent

odd parity cumulative bit

private circuit switching network
private packet/frame and circuit switching network
provider protocol entity

primary rate interface
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PS
PSPDN
PSN
PTT
Q.93x

QOS

R
RLBREQ
RLBRESP
RSC
ROSE
SA

SAP
SAPI

SB

SCD
SDL
SDLC
SDU
SID
SMAE
SMAP
SMASE
SMI

SN
SNMP
SNPA
SOF
SSAP
SYN

TA
TCP/IP
TDM
TDMMTN
TE

physical signalling
packet-switched public data network

private switching network

Post, Telegraph, and Telecommunications (administration)

CCITT Q series protocol (“x” refers to the members of the CCITT Q.930 family of

protocols)

quality of service

request

remote loopback request bit

remote loopback response bit

remote secure control

remote operation service element

source address

service access point

service access point identifier

service boundary

secure communications device

sequence and description language
synchronous data link control

service data unit

service identifier field

system management application enﬁfy :
system management application procéss
system management application service element
structure of management information
subscriber number

simple network management protocol
subnetwork point of attachment
start-of-frame bit

source service access point
synchronization field

terminal adaptor

transport control protocol/Internet protocol
time division multiplexer

time division multiplexer maintenance field

terminal equipment
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TEI terminal endpoint identifier

TTP telephone twisted pair

TXC template exchange notification bit

UTTP unshielded telephone twisted pair

UPE user provider entity

VCCI virtual cell circuit identifier

WAN wide area network

WG working group
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5. Architecture

5.1 Overview and basic concepts

The ISLAN interface is an integrated voice, data, and video interface that provides packet service and
isochronous digital channels on a full duplex interface to the desktop over unshielded telephone twisted-pair
(UTTP) wiring. The principal target of the initial Physical (PHY) Layer specification is the office
environment on premises-based networks. It is intended to be used on UTTP wiring in a physical point-to-
point configuration.

The integrated services are provided to the IS terminal equipment (ISTE) across an interface serviced by a
functional entity called the access unit (AU). The ISTEs are connected by UTTP wiring to the AU. Thus,
from the perspective of the ISTEs, their PHY interface is to the AU and the services are functionally
provided via the AU. From the perspective of the ISTE, there is one interface into which it sends/receives a
multiplexed communication stream, independent of the network topology. The AU accommodates two
fundamentally different application topologies. First, the interface may be to a stand-alone LAN in which
the AU actually provides the complete pathway for the required services of the attached ISTEs. The second
application is the environment wherein the IEEE 802.9 ISLAN serves an access interface that feeds into a
backbone consisting of an IEEE 802.x LAN, a fiber distributed data interface (FDDI), or an integrated
services digital network (ISDN) provided via a private network using a PABX or via the public network. In
this case, the AU becomes an interworking unit to the system providing the services. Combinations of the
two scenarios are also possible. Unlike the IEEE 802.3/4/5/6 LANs, the medium between the ISTE and the
AU is not shared; rather, it is a point-to-point configuration.

The scope of this standard includes the access link between the IEEE 802.9 ISTE and the AU. Figure 5-1
provides an architectural overview of the IEEE 802.9 ISLAN interface to better explain how the MAC
arises, and what its point of departure is from the other IEEE 802 MACs. Figure 5-1 is a logical view only
and does not imply any particular implementation. The connection between the AU and the ISTEs is a star
arrangement. Carried over these point-to-point links between the AU and the ISTEs is a multiplexed bit
stream of packet data, voice, wideband data, and other services such as facsimile, image, or video delivered
over isochronous channels. The ISTEs may contend for access to integrated services from the AU. These
services may be provided directly from the AU or from beyond the AU by networks which provide IEEE
802 LAN service, integrated services, or ISDN bearer services. Thus, beyond the AU there may exist a
connection to another IEEE 802 LAN or FDDI network, an ISDN switch, or an integrated services network
such as IEEE 802.6. This is illustrated in figure 5-2.

In the IEEE 802.9 architecture, the medium is not a shared resource. However, the AU is a shared resource
which manages and supports multiple ISTEs, each connected in a point-to-point arrangement with the AU.
In fact, the AU architecture participates as the integral manager of the shared service and directly influences
how the shared resources become available. The particular AU architecture will provide the arbitration
scheme for access to the medium. Note that the definition of the AU architecture is outside of the scope of
this standard.

The IEEE 802.9 ISLAN architecture employs a more sophisticated PHY Layer than other LANSs, and is able
to support the multiplexing of several channels of information by means of a time division multiplexed
(TDM) bearer. Architecturally this bearer is specified to be capable of supporting information transfer rates
that are multiples of 4.096 Mb/s in isochronous frames delivered at 8 kHz. These frame are synchronous
with any “host” ISDN to which the backbone side of the IS-AU may be attached. In this standard,
specifications are provided for the use of 4.096 Mb/s and 20.48 Mb/s TDM bearers, having 64 and 320 slots,
each comprising one octet.
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The multiplexing of the several services carried by octets or multiples thereof within the common TDM
bearer is a function of the Hybrid Multiplexing (HMUX) sublayer of the IEEE 802.9 PHY Layer, but it does
effect the complete management and contro] of the channels. HMUX sublayer management procedures
combined with extension to ISDN signalling (recommended in annex D) complete the provision of a
mechanism that can transparently and dynamically establish and release multiple independent user service
channels. The IEEE 802.9 PHY Layer is able to offer each of these to higher level Layer 2 processes as
variable bandwidth isochronous bearers.

These channel types are:

— D channel: A 16 kb/s or 64 kb/s, full duplex packet channel for the provision of call control service
via the CCITT Q.93x family of protocols. The use of the D channel may be restricted to conveying
signalling information in some applications. The D channel is capable of supporting packet mode
bearer information. All information on the D channel is packetized.

~— B channel: A full duplex, 64 kb/s isochronous channel. From the perspective of this standard, the
B channel requires no specific upper layer protocol suite above the PHY’s HMUX sublayer. The
information on a B channel may be non-switched or either circuit or packet switched depending on
user request and network capabilities. In the IEEE 802.9 TDM frame, two B channel slots have been
defined. There may be more than two B channels configured across a given IEEE 802.9 interface (in
this event, the B channels would be configured as C| channels).

— C channel: A full duplex isochronous channel whose bandwidth is a multiple of 64 kb/s. The
expression “C” is used to indicate that this is a circuit-switched channel. C, stands for a channel (m)
times 64 kb/s in size. In general, a C channel has the same characteristics as an ISDN B or
H channel, except that it can be any multiple of 64 kb/s in size, rather than only the CCITT approved
rates. There may be multiple C channels of varying sizes (n X C).

Note the following equivalencies:

C,=B= 64kbls
Ce=Hy= 384Kkbis

Cys = Hyy = 1.536 Mbs
C30 = H12 = 1.920 Mb/s

The maximum composite bandwidth allocated for the C channel(s) shall be limited by the
application requirements for the P channel. That is, the available bandwidth that may be assigned for
C channels shall be bounded by the difference between the TDM payload field minus the bandwidth
required for the P channel. In practice, the C channel size will be affected by the interconnection
facility(ies) between the AU and the ISDN wide area network (WAN). As for the B channel, from
the perspective of this standard, no MAC sublayer protocol is defined.

— AC channel: A full duplex, isochronous 64 kb/s channel for transporting information relating to the
MAC for the request/grant arbitration procedure used in governing access to the P channel for
MPDU transport.

— P channel: A full duplex packet channel that provides IEEE 802 MAC services for data. The IEEE
802.9 interface requires that CCITT Q.93x call control be used between the AU and the ISTE for the
purpose of local bandwidth management. Conventionally, there is a D channel dedicated to this
transport. In some network topologies, it may be possible to configure this as a “logically” separate
D channel, which is referred to as Pp. The use of the P channel to carry CCITT Q.93x call control in
a logically out-of-band fashion, which may be highlighted by referring to it as Pp, is a matter for
further study.

Presently there is only one P channel defined per ISLAN interface. The minimum size of the P channel shall
be limited by the application requirements of the topology that represents the connection of the AU to the
backbone LAN application. The support of station management communication will be an important factor
in the characterization of the P channel bandwidth size.
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The IEEE 802.9 MAC is defined over the P channel. The services supported on the P channel may include
both the IEEE 802 MAC data service and ISDN packet mode bearer services. The issue of supporting
signalling based on the CCITT Q.93x family of standards on the P channel (Pp) is a matter for further study.

Since the function of the MAC is to provide underlying service for Logical Link PDUs (LPDUs), the
characteristics of the IEEE 802.9 MAC will depend on the services required by the LPDUs. The ISDN
bearer services for packet data utilize LAPB for CCITT X.25 service and LAPD for the additional packet
mode service (APM), in addition to call control. Thus, in its full generality, the IEEE 802.9 MAC could
support the IEEE 802 LLC, the LAPD, and the LAPB.

The LAPD service is uniquely identified by the service identification (SID) field of the MAC frame. The
convergence details of the MAC frame support are a matter for further study.

The AU is provided as an architectural model to represent both the interworking interfaces to allow the
extension of the IEEE 802.9 ISLAN interface service into the far side IS backbone such as LAN and ISDN
networks, as well as the necessary support functions to allow concentration of multiple ISTE interfaces. The
ISLAN interface part of the architecture of the AU is implementation independent while the backbone part is
implementation dependent. This is discussed further in annex E.

To permit a wide range of capabilities of vendor implementation of IEEE 802.9-conformant products, the
IEEE 802.9 ISLAN provides in the PHY Layer signalling the ability to support several modes of ISTE and
AU interworking. Rudimentary IEEE 802.9 packet service only or ISDN basic rate interface (BRI) only
devices can be supported. In addition, equipment that is capable of supporting multiple dynamic wideband
channels is designated a specific mode of operation. Further details on this can be found in 9.2.3.

The IEEE 802.9 architecture also provides for the conveyance of broadband ISDN-conformant
asynchronous transfer mode (ATM) cells. There are no normative specifications for such a service within

this standard; however, there is a description in annex I of a set of methods by which such a service could be
realized.

5.2 Application areas

A variety of applications have been identified for the various channels. The P channel may be used for the
provision of LAN service to ISTEs using transport service which may traverse an ISDN or IS network to get
to the LAN service. It may provide the IEEE 802 LAN service or the ISDN bearer service and also support
call control using the CCITT Q.93x family of protocols. Among the end-user data applications are: file
transfer between ISTE, remote terminal interactive sessions, remote database access by transaction-oriented
programs, computer-aided design, and object-oriented and pixel-oriented graphic terminal interactive
sessions.

The P channel is primarily intended for the provision of IEEE 802 LAN data. The potential for the channel
to provide call control service via the CCITT Q.93x family of protocols and other ISDN services is a matter
for further study.

The D channel provides for a 16 kb/s or 64 kb/s channel for call connection and control using the CCITT
Q.93x family of protocols. This implies the transport of signalling information for the call connection/
control of the B and C channels and also the transport of ISDN management information. The D channel

could also be used to support other ISDN bearer services such as frame relay, frame switching, CCITT
X.31, etc.

The B channel’s bearer characteristics in the IEEE 802.9 environment are identical to that of the ISDN
B channel. The B channels are primarily intended for the provision of PCM voice but could be used to
provide any 64 kb/s (or rate-adapted to 64 kb/s) isochronous voice or data services. Among such services
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would be circuit-mode data supporting: unrestricted 64 kb/s information transfer, restricted 56 kb/s
information transfer capability, asynchronous data using rate adaption, asynchronous data via CCITT X.3
packet assembler disassembler (PAD) and CCITT X.25, synchronous (SDLC, HDLC, etc.) via rate adaption,
and facsimile support; and packet mode data intended for the ISDN network.

A C channel is a wideband isochronous channel that can support both circuit-mode and packet-mode
services to which the interface provides access. A C channel whose bandwidth is configured to be 64 kb/s in
size is identical to a B channel. Typical examples of C channel applications would include access to image
and video services as well as access to ISDN wideband services.

To support existing terminals and stations on the ISLAN interface, use is made of terrninal adaptors (TAs).
Since the TA will depend on the native mode subnetwork being adapted to the IEEE 802.9 interface, a
family of TAs is expected to result. This will facilitate interworking with the installed base while making it
possible for such stations to make use of new IS applications.

5.3 Layers and layer service boundaries

The IEEE 802.9 ISLAN model and its relationship to-the open system interconnection (OSI) reference
model of the International Organization for Standardization (ISO) is illustrated in figure 5-3.

The scope of this standard covers the Data Link and PHY Layers for information transfer. It should be noted
that CCITT Q.931, which is a Layer 3 protocol. is used for call control. The Data Link Layer protocols are
defined over the packet channels, i.c.. the D and P channels The PHY Layer considerations apply to all of
the channels—both packet and isochronous. :

With respect to the Data Link Layer protocols, there are three types of information channels: the IEEE 802.9
P channel, isochronous channels, and the ISDN D channel. The Link Layer for the P channel consists of the
IEEE 802.9 MAC sublayer together with the IEEE 802.2 LLC sublayer. The ISDN D channel services
require use of the LAPD protocol at the Link Layer. The isochronous channels, the B and C channels, may
use a Layer 2 and higher layer protocol, as appropriate, for the type of service that is being provided over the
channel for the given data, voice, or video communication application. Note that isochronous service may
not conform to the OSI stack of protocols (e.g., voice encoding streams).

The packet and isochronous channels are multiplexed at the HMUX sublayer. Thus, the physical frame
contains the P, C, B, D, and access control (AC) channels, but the MAC described in this standard is the
protocol defined for the P channel.

The Data Link and PHY Layers have an interface to management (MT). From a modeling perspective, each
layer (or sublayer) has its individual layer management entity (LME). The combination of the individual
LME:s interacting with the system management application process is described as the management entity.

The layers interact by way of well-defined interfaces to provide specific services.
5.3.1 Data Link Layer

The role of the Data Link Layer (DL) is to provide for the transparent and reliable transfer of data link
protocol data units (PDUs) between peer data link entities. The functions provided are as follows.

a)  Frame delimiting. The capability to indicate where the data link PDU begins and ends. This involves
the recognition of a sequence of octets transmitted/received in the P channel of the IEEE 802.9 PHY
Layer as a MAC frame.

b)  Transparency. The capability to transfer a PDU regardless of content, format, or coding.
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Figure 5-3—Relationship of ISLAN interface model to OSI reference model

c) Addressing. The capability to identify the data link service access point (SAP) to which a data link
connection is established and, where mulnpomt links are involved, the capability to differentiate
among the various connections. ‘

d)  Error control. The capability to detect errors and, possibly, recover from errors resulting from the
physical medium. These errors include loss, corruption, insertion, and misordering.

e)  Flow control. The capability of the receiving DL entity to regulate the rate at which the sending DL
entity may send data link PDUs.

f) Medium management. The capability to use the physical medium for the exchange of PDUs among
multiple stations. This consists of medium allocation, adaptation, and medium recovery. Medium
allocation provides access to the medium for multiple stations, provides for the efficient utilization
of the medium, provides for the release of the medium, and takes care of logical additions and
removals of stations. Adaptation involves any scheme, such as the use of a PAD to ensure minimum
frame length, to enable the proper functioning within the medium. Medium recovery restores the use
of the medium following malfunction of the allocation scheme. With the star-wired topology of
connecting a workstation to the AU, this recovery function becomes very simplified.

g) Procedures for the exchange of data link PDUs.
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In the IEEE 802.9 model, three different types of DL services are supported:

IEEE

Std 802.9-1994

— For the isochronous channels (B and C), the DL services are dependent on the application, and
therefore this standard does not address the DL.

—  For the D channel, the DL services comprise the services provided by LAPD.

— For the P channel, the DL services consist of the services defined by IEEE 802 for packet
communication. The service identification (SID) field carries information that serves as a selector

function to activate the appropriate MAC convergence functionality at the receiver (see 6.6.3).

In the IEEE 802 model, the DL services are provided by the MAC and the Logical Link Control (LLC)

sublayers.

The relationship of the DL to the other layers and the variety of services provided are shown in figure 5-3.

5.3.1.1 LLC sublayer

The LLC sublayer constitutes the top sublayer in the-DL and is common to the various medium access
methods that are defined and supported by IEEE 802. It is responsible for the initiation of data link control
interchange, organization of data flow, the interpretation of received command PDUs and generation of
appropriate response PDUs, and actions regarding error control and error recovery functions, as needed in
that sublayer. The LLC sublayer is responsible for the management of LSAP addressing. Figure 5-4 depicts
the relationship between the LLC sublayer and the other layers.
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e - ]

PHY
LAYER
MT

L}
\
\
i
LLC/MT SERVICE |P LLC L[EYC:ECRHZ LAPD
t
: L2
MAC/MT SERVICE
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PHYSICAL LAYER
B EE———— (PHY)

Figure 5-4—General overview of the Data Link Layer model for the IEEE 802.9 interface

5.3.1.1.1 LLC/MAC service boundary

The interface between the MAC sublayer and the LLC sublayer includes facilities for transmitting and
receiving frames, and provides peer-operation status information for use by higher-level error recovery

procedures.
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5.3.1.2 MAC sublayer

The MAC sublayer provides for the transparent transfer of LPDUs of a specified maximum size to and from
the LLC sublayer. It does not restrict the content, format, or coding of the LPDU. It has interfaces to the
LLC and the HMUZX sublayers, as well as to management. Figure 5-4 describes the relationship between the
MAC sublayer and the other layers.

The IEEE 802.9 MAC sublayer provides MAC frame delimiting, transparency, MAC addressing, error
detection, and access control between the ISTEs and the AU.

5.3.1.2.1 MAC/MT service boundary

The interface between the MAC sublayer and layer management includes facilities for MT to monitor and

control operations of the MAC sublayer, in the service of a system management application process
(SMAP).

5.3.1.2.2 MAC/physical service boundary

The interface between the MAC sublayer and the PHY Layer includes MAC framing signals and access
control information for exchanging a pair of serial bit(symbol) streams between the two layers.

5.3.1.2.3 MAC/HMUX service boundary

As shown in figure 5-5, the HMUX sublayer, in the transmit direction, receives an IEEE 802.9 MAC frame
from the MAC sublayer to be carried in the Pchannel payload. The access is governed by the P channel
access control method described in Chapter 8. The P channel access control information also passes across

~ this boundary. In the receive direction, the P channel payload as well as the P channel access control
information is passed from the HMUX sublayer to the MAC sublayer.

Both the Pchannel itself and the access control channel at the MAC/HMUX service boundary are
isochronous bearer channels. In this respect, they are distinct from the isochronous services provided by the
IEEE 802.9 PHY only in so far as they are separate channels with distinct SAPs.

5.3.1.2.4 Isochronous Layer 2/HMUX service boundary

As shown in figure 5-5, the HMUX sublayer transmits and receives C channels and B channels to and from
the isochronous Layer 2. : :

An interface specification is provided in 9.2.4 that describes the logical signals that provide the isochronous
service. These signals include information for distinguishing the transmit and receive information into
separate channels, information to assist in framing (octet alignment), and timing information. To ensure a
high degree of product interworking and vendor independence at the IEEE 802.9 isochronous service
interface to the PHY layer, a description of the signals that implement this service is provided.

5.3.1.2.5 LAPD/HMUX service boundary

As shown in figure 5-5, the HMUX sublayer transmits and receives D channel information to and from the
LAPD Layer. The D channel supports the signalling required to establish, maintain, and release CCITT
ISDN call connections for bearer service.

The architectural support in IEEE 802.9 for scalable multiple independent services calls for flexible
nondisruptive channel and bandwidth changes. In addition, the D channel supports extensions required to
the CCITT Q.93x signalling protocols for the support of dynamic bandwidth allocation.
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Figure 5-5——IEEE 802.9 ISLAN interface configuration

Chapter 11 and annex D describe the procedures and messages related to the dynamic bandwidth allocation
of the 802.9 TDM payload.

5.3.2 PHY Layer

The PHY Layer performs functions such as multiplexing the multiple bit streams, adding and removing
TDM framing and synchronization information, and providing access to the transmission medium. As
shown in figure 5-3, the PHY Layer is subdivided into the HMUX, physical signalling (PS), and physical
medium dependent (PMD) sublayers.
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A more detailed model of the PHY Layer is shown in figure 5-5. The functions of each sublayer and the
interfaces between the sublayers are described in the following subclauses.

5.3.2.1 HMUX sublayer

The highest sublayer within the PHY Layer is the HMUX sublayer. This sublayer processes the contents of
the hybrid multiplexer control (HMC) field in the IEEE 802.9 physical TDM frame. This sublayer provides
an interface to the IEEE 802.9 MAC sublayer for the P channel and provides an interface to the user
interface of the IEEE 802.9 isochronous services. One of the transmit functions of the HMUX sublayer is to
multiplex streams of information from the higher layers and from the HMUX layer management into a
single stream of octets for acceptance by the PS sublayer. The HMUX sublayer additionally demultiplexes
the stream of octets received by the PS sublayer into a set of channels, each directed to an appropriate higher
layer SAP. Finally, the HMUX sublayer provides the functionality needed to dynamically modify the
allocation of the PS sublayer’s TDM slots to connect and disconnect individual “N X 64 kb/s” channels
without disrupting the activity of other channels.

5.3.2.1.1 HMUX/MT service boundary

The interface between the HMUX sublayer and MT includes template synchronization information for a
dynamic bandwidth allocation of the P and C channels, generated through the bandwidth management
service procedure. The information is mapped and multiplexed onto the HMC field of the TDM frame and
transferred to the other peer. The interface also provides for the exchange of HMUX mode parameters.

5.3.2.1.2 HMUX/PS service boundary

The interface between the HMUX sublayer and the PS sublayer conveys the multiplexed information stream
composed of P channel, P channel access control information, HMC, D channel, B channels, C channel(s),
maintenance information, reserved field information, and timing information.

5.3.2.2 PS sublayer

The PS sublayer is responsible for interfacing between the HMUX sublayer and the PMD sublayer. As such,
the PS sublayer is responsible for applying required processing to the multiplexed bit stream and the
received bit stream before transmitting them to the PMD sublayer and the HMUX sublayer, respectively.
The PS sublayer has an interface to layer management. i

As shown in figure 5-5, the PS sublayer is-responsible for a variety of functions. In the transmit direction, it
completes the formation of an entire TDM frame by appending maintenance information, calculating parity,
adding the resulting parity bit, scrambling the bit stream, and appending framing information. In the receive
direction, the PS sublayer is responsible for establishing frame synchronization and removing the framing
information field. The PS sublayer is responsible for the descrambling function and the parity check function
on the received information stream, and for passing maintenance information on to layer management.

5.3.2.2.1 PS/MT service boundary

The interface between the PS sublayer and MT includes the maintenance information, such as activation/
deactivation, remote loopback, the bit check result, and the framing status. The framing establishment and
other conditions related to receiver function may be used to define PHY READY/NOT READY.
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5.3.2.2.2 PS/PMD service boundary

The interface between the PS sublayer and the PMD sublayer is defined in terms of the bit stream forming a
complete IEEE 802.9 TDM frame. The service characteristics include quality of service (QOS) parameters.
These QOS parameters include but are not limited to:

a)  Single bit error (BER) and clock slips (Note that clock slips will be designated in terms of “data
invalid.” The data invalid signal may be presented 1 or 2 clock times later than the actual
occurrence.)

b)  Bit error clustering

c)  Sublayer delay characteristics
Figure 5-6 illustrates the signal communication between the PS sublayer and the PMD sublayer.
5.3.2.3 PMD sublayer

The PMD sublayer provides the electrical interface-to the physical medium. Included under the PMD
sublayer are the functions necessary to connect the interface to the medium (UTTP in this case). Specifically,
the PMD sublayer defines the medium dependent encoding method, the transmitter and receiver, physical
cable and connectors, and other related issues. The PMD sublayer has an interface to layer management.

The IEEE 802.9 PS/PMD service boundary specification supports multiple media dependent sublayers.
Therefore, multiple PMD definitions are possible. In this standard, two separate PMD specifications are
described supporting two distinct premise distribution loop length configurations. The operational properties
of the PMDs describe the properties and functionality for the transmitter and the receiver. This functionality
includes a description of the pulse mask, transmitter output power spectrum and impedance characteristics,
receiver input impedance characteristics. and the crosstalk and impulse noise requirements. This standard
specifies the PMDs for:

— 4.096 Mb/s aggregate rate at 450 m
— 20.480 Mb/s aggregate at 135 m

5.3.2.3.1 PMD/MT service boundary

The interface between the PMD sublayer and MT includes the maintenance information, such as local
loopback at the PMD/media interface.
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Figure 5-6—PS to PMD service boundary
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