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Abstract: A unified access method that offers integrated services (IS) to the desktop for a variety 
of publicly and privately administered backbone networks (e.g., ANSI FDDI, IEEE 802.x, and ISDN) 
is defined. In addition, the interface at the MAC sublayer and the PHY Layer is specified. 
Keywords: access unit (AU), data link layer, hybrid multiplexer (HMUX), integrated services digital 
network (ISDN), integrated services terminal equipment (ISTE), layer management entity, local 
area network (LAN), logical link control, managed object, management information base (MIB), me- 
dium access control (MAC) sublayer, metropolitan area network (MAN), physical (PHY) layer, phys- 
ical medium dependent, physical signalling, private switching network, protocol data unit (PDU), 
service access point, time division multiplexer (TDM) 
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IS0 (the International Organization for Standardization) and IEC (the International Electrotechnical Com- 
mission) form the specialized system for worldwide standardization. National bodies that are members of 
IS0 or IEC participate in the development of International Standards through technical committees estab- 
lished by the respective organization to deal with particular fields of technical activity. ISO and IEC techni- 
cal committees collaborate in fields of mutual interest. Other international organizations, governmental and 
non-governmental, in liaison with ISO and IEC, also take part in the work. 

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC 
JTC 1. Draft International Standards adopted by the joint technical committee are circulated to national bsd- 
ies for voting. Publication as an International Standard requires approval by at least 75% of the national bod- 
ies casting a vote. 

In 1995, ANSI/IEEE Std $02.9-1994 was adopted by ISCVIEC JTC 1, as draft International Standard ISO/ 
IEC DIS 8802-9. A further revision was subsequently approved by ISCYIEC JTC 1 in the form of this new 
edition, which is published as International Standard ISO/IEC 8802-9: 1996. 

For the purpose of assigning organizationally unique identifiers, the Institute of Electrical and Electronics 
Engineers, Inc., USA, has been designated by the ISO Council as the Registration Authority. Communica- 
tions on this subject should be addressed to 

Registration Authority for ISOREC 8802-9 
c/o The Institute of Electrical and Electronics Engineers, Inc. 
445 Hoes Lane, PO. Box 1331 
Biscataway, NJ 08855133 1 
USA 

During the original preparation of this International Standard, information was gathered on patents upon 
which application of this standard might depend. The basic relevant patents were identified as belonging to 
Racal-Datacom Limited. However, IS0 and HE@ cannot give authoritative or comprehensive information 
about evidence, validity or scope of patent and like rights. The patent-holder has stated that licenses will be 
granted under reasonable terms and conditions and communications on this subject should be addressed to 

Racal-Datacom Ltd 
Landata House 
Hook, Hampshire 
IJK 

International Organization for Standardization/International Electrotechnical Commission 
Case postale 56 l CH-1211 Genkve 20 l Switzerland 
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Foreword to International Standard ISOAEC 8802-g: 1996 

This International Standard is part of a family of International Standards for Local and Metropolitan Area 
Networks. The relationship between this International Standard and the other members of the family is 
shown below. (The numbers in the figure refer to IS0 Standard numbers.) 

8802-2 Logical Link Control 

10038 Media Access Control (MAC) Bridges 
Data 

8802-3 
Medium 
Access 

---- -----. 

8802-3 
Physical 

8802-4 8802-5 8802-6 8802-7 
Medium Medium Medium Medium 
Access Access Access Access 

--------- ----w----. .--------- ,--------. 

8802-9 
Medium 
Access 

.--------- 

Link 
Layer 

8802-4 8802-5 8802-6 8802-7 8802-9 
Physical 

Physical 
Physical Physical Physical Physical Layer 

This family of International Standards deals with the Physical and Data Link layers as defined by the ISO/ 
IEC Open Systems Interconnection Basic Reference Model (ISO/IEC 7498-l : 1994). The access standards 
define several types of medium access technologies and associated physical media, each appropriate for par- 
ticular applications or system objectives. Other types are under investigation. 

The International Standards defining the access technologies are as follows: 

a> ISO/IEC 8802-3 [ANSI/IEEE Std 802.31, a bus utilizing CSMAKD as the access method. 
b) ISO/IEC 8802-4 [ANSI/IEEE Std 802.41, a bus utilizing token passing as the access method. 
C> ISO/IEC 8802-5 [ANSI/IEEE Std 802.51, a ring utilizing token passing as the access method. 
d) ISO/IEC 8802-6 [ANSI/IEEE Std 802.61, a dual bus utilizing distributed queuing as the access 

method. 
e> IS0 8802-7, a ring utilizing slotted ring as the access method. 
f) ISO/IEC 8802-9 [ANSI/IEEE Std 802.91, a unified access method offering global integrated services 

to the desktop by accessing a variety of networks. 

ISO/IEC TR 8802-l provides an overview of the LAN/MAN standards, along with details of their document 
numbering. 

ISO/IEC 8802-2 [ANSI/IEEE Std 802.21, Logical Link ControZ, is used in conjunction with the medium 
access standards to provide the data link layer service to network layer protocols. 

ISOLIEC 10038 [ANSI/IEEE Std 802.lD], Media Access Control (MAC) bridges, specifies an architecture 
and protocol for the interconnection of IEEE 802 LANs below the level of the logical link control protocol. 

ISO/IEC 15802-2 [ANSI/IEEE Std 802.lB], 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. 

ISO/IEC 15802-4 [ANSI/IEEE Std 802. lE], System Load ProtocoZ, specifies a set of services and protocol 
for those aspects of management concerned with the loading of systems in ISO/IEC LAN/MAN environ- 
ments. 

The main body of the International Standard serves for both the ISO/IEC 8802-9: 1996 and ANSI/IEEE Std 
802.9, 1996 Edition standards. IS0 and IEEE each have a unique foreword. 

. . . 
111 
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ANSI/IEEE Std 802.9,1996 Edition 

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordi- 
nating 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 participating in the develop- 
ment 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, market, 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 sub- 
jected 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 documents 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 appropriate responses. Since IEEE Standards rep- 
resent a consensus of all concerned interests, 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 
societies and Standards Coordinating Committees are not able to provide an instant response to 
interpretation requests except in those cases where the matter has previously received formal con- 
sideration. 

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- 133 1, USA 

use of sub- 
h respect to 
responsible 
conducting 

The patent holder has, however, filed a statement of assurance that it will grant a license under these 
rights without compensation or under reasonable rates and nondiscriminatory, reasonable terms and 
conditions to all applicants desiring to obtain such a license. The IEEE makes no representation as to 
the reasonableness of rates and/or terms and conditions of the license agreement offered by the patent 
holder. Contact information may be obtained from the IEEE Standards Department. 

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the 
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright 
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus- 
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (508) 750-8400. Permission to photocopy 

classroom use can also be obtained through the Copyright tandard portions of any individual s 
Clearance Center 

for educational 
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Foreword to ANSI/IEEE Std 802.9,1996 Edition 

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

802.2 LOGICAL LINK CONTROL 

DATA 
802.1 BRIDGING LINK 

LAYER 

802.3 802.4 802.5 802.6 802.9 802.11 802.12 
MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM 
ACCESS ACCESS ACCESS ACCESS ACCESS ACCESS ACCESS , 

802.3 802.4 802.5 802.6 802.9 802.11 802.12 PHYSICAL 
PHYSICAL PHYSICAL PHYSICAL PHYSICAL PHYSICAL PHYSICAL PHYSICAL LAYER 

. 

* Formerly IEEE Std 802.1A. 

This family of standards deals with the Physical and Data Link layers as defined by the International Organi- 
zation for Standardization/International Electrotechnical Commission (ISO/IEC) Open Systems Intercon- 
nection Basic Reference Model (ISO/IEC 7498-l: 1994). 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 standards defining the access technologies are as follows: 

0 IEEE Std 802 

l ANSI/IEEE Std 802.1B 
and 802.lk 
[ISO/IEC 15802-21 

0 ANSI/IEEE Std 802.1D 
[ISO/IEC 10038] 

0 ANSI/IEEE Std 802.1E 
[ISO/IEC 15802-41 

0 ANSI/IEEE Std 802.2 
[ISO/IEC 8802-21 

l ANSI/IEEE Std 802.3 
[ISO/IEC 8802-31 

l ANSI/IEEE Std 802.4 
[ISO/IEC 8802-4] 

Overview and Architecture. This standard provides an overview 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 interconnec- 
tion of IEEE 802 LANs below the MAC service boundary. 

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 

CSMAKD Access Method and Physical Layer Specifications 

Token Passing Bus Access Method and Physical Layer Specifications 
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0 ANSI/IEEE Std 802.5 
[ISO/IEC 8802-51 

Token Ring Access Method and Physical Layer Specifications 

Q ANSI/IEEE Std 802.6 
[ISO/IEC 8802-61 

Distributed Queue Dual Bus Access Method and Physical Layer 
Specifications 

e ANSI/IEEE Std 802.9 
[ISO/IEC 8802-91 

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

8 ANSI/IEEE Std 802.10 Interoperuble LAN/MAN Security 

e ANSI/IEEE Std 802.12 Demand Priority Access Method, PhysicaL Layer and Repeater 
Specifications 

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

0 IEEE Std 802.7 EEE Recommended Practice for Broadband Local Area Networks 

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

e IEEE 802.11 Wireless LAN Medium Access Control (MAC) Subluyer and Physical 
Layer Specifications 

0 IEEE 802.14 Stundurd Protocol for Cable-TV Bused Broadband Communication 
Network 

The reader of this standard is urged to become familiar with the complete family of standards. 

onfoamance test methodology 

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, IS0 will use 18802 to number conformance test standards for 8802 standards. 

lUUSIBIlXE Std 802.9, 1 Edition 

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 

Vi 
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c  

mainta in.  In the vast major i ty of instal lat ions, there  is spare  capacity, a n d  in these cases, the use  of such  a  
m e d i u m  is essent ia l ly f ree s ince the n e e d  for rewi r ing is signif icantly reduced.  Moreover ,  wi th exist ing 
technology,  it is poss ib le  to p rov ide  med ium-  to h igh -per fo rmance  da ta  serv ice over  the unsh ie lded  twisted- 
pa i r  wire. This p laces specia l  emphas is  o n  the use  of the unsh ie lded  twisted-pair  w i re  to p rov ide  IS  services. 
This s tandard  ex tends the scope  a n d  capabi l i ty of exist ing twisted-pair  w i r ing a n d  thus reduces  the incent ive 
for over lay wi r ing systems. 

W ith respect  to the prov is ion of in tegrated services, there  has  b e e n  ongo ing  work  in  o ther  s tandards  bodies,  
notably,  the Internat ional  Te lecommunica t ion  Un ion-Te lecommun ica t ion  S tandard izat ion Sector  ( ITU-T) 
o n  the prov is ion of such  services th rough  in tegrated services digi tal  networks ( ISDNs).  Wh i le  the pr inc ipal  
focus has  b e e n  the prov is ion of such  services us ing  publ ic  networks,  efforts a re  unde r  way  [notably, in  the 
E u r o p e a n  C o m p u ter M a n u facturers Associat ion (ECMA) ]  to ex tend such services to cus tomer  p remises  
networks.  

This s tandard  def ines a  uni f ied access m e thod that offers g loba l  in tegrated services to the desktop by  access-  
ing  a  variety of publ ic ly a n d  pr ivately admin is te red backbone  networks (e.g., A N S I FDDI, IE E E  802.x’, a n d  
ISDN) .  This s tandard  wil l  enab le  in tegrated services termial  adapters  ( ISTEs)  to b e  a t tached to IE E E  802 .9  
L A N s  a n d  wil l  a l low them to commun ica te  with o ther  IS  stat ions as  wel l  as  data-on ly  stations, vo ice-only  
stations, a n d  p remises-based  networks of fer ing IS D N  services. In addi t ion,  it speci f ies the use  of unsh ie lded  
te lephone  twisted pa i r  as  the pr imary  m e d i u m  of distr ibut ion. 

T h e  use  of terminal  adap to r  (TA)  dev ices wil l  permi t  the direct coup l ing  of nat ive m o d e  terminal  dev ices 
such as  data-on ly  modu les ,  vo ice modu les ,  a n d  IS D N  basic  rate terminals to the IE E E  802 .9  interface. This 
s tandard  has  b e e n  des igned  to accommoda te  the adapta t ion  of IS D N  basic  rate stat ion dev ices a n d  IE E E  
802.x  stat ion dev ices to the IE E E  802 .9  interface. In summary ,  this s tandard  represents  the in tegrat ion of 
IE E E  8 0 2  services a n d  IS D N  services. 

This s tandard  conta ins state-of-the-art  m a terial. T h e  a rea  covered  by  this s tandard  is unde rgo ing  evolut ion.  
Revis ions a re  ant ic ipated to this s tandard  wi th in the next  few years  to clarify exist ing m a terial, to correct 
poss ib le  errors,  a n d  to incorpora te  n e w  re la ted m a terial. In format ion o n  the current  rev is ion state of this a n d  
o ther  IE E E  8 0 2  s tandards  may  b e  ob ta ined  f rom 

Secretary,  IE E E  S tandards  B o a r d  
4 4 5  Hoes  L a n e  
P .O . B o x  1 3 3 1  
Piscataway,  NJ 0885 -  1 3 3  1  U S A  

‘IE E E  802.x  refers to the ent i re fami ly  of IE E E  8 0 2  standards.  
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Information technology- 
Telecommunications and information exchange between systems- 
Local and metropolitan area networks-Specific requirements- 

Part 9: 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 International Standard is to 

- Develop an ISLAN interface at the medium access control (MAC) sublayer and the Physical (PHY) 
Layer compatible with IEEE 802.x1 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 International 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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