‘ This is a preview - click here to buy the full publication ‘

| INTERNATIONAL ISO/IEC
STANDARD 8802-3

IEEE
Std 802.3

Sixth edition
2000-12-15

2 3Accés multiples par surveillance du signal et détection de collision
X/CD) et spécifications pour la couche physique

sol1EC ISOIIEC 8502.5.2000(E)
I@O ° IEEE

Std 802.3, 2000 edition


https://webstore.iec.ch/publication/21526&preview=1

ISO/IEC 8802-3:2000 (E) \ This is a preview - click here to buy the full publication

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

@%
D

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax + 4122 749 09 47

E-mail copyright@iso.ch

Web www.iso.ch


https://webstore.iec.ch/publication/21526&preview=1

International Standard ISO/IEC 8802-3: 2000(E)

IEEE Std 802.3, 2000 Edition

(Incorporating IEEE Std 802.3, 1998 Edition,
IEEE Std 802.3ac-1998, IEEE Std 802.3ab-1999,
and 802.3ad-2000)

Information technology —
Telecommunications and information exchange betwee stems—

Local and metropolitan area networks —

Specific requirements—

Part 3: Carrier sense
with collision detecti
access method e
specifications

Sponsor

LAN MAN Stands
of the
IEEE Com

TR
Adopted as an International Standard by the

International Organization for Standardization
and by the

EC International Electrotechnical Commission

{ ]

(

American National Standard

(


https://webstore.iec.ch/publication/21526&preview=1

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy,
this file may be printed or viewed but shall not be edited unless the typefaces which are em-
bedded are licensed to and installed on the computer performing the editing. In downloading
this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The
ISO Central Secretariat accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info
relative to the file; the PDF-creation parameters were optimized for printing. Every care has
been taken to ensure that the file is suitable for use by ISO member bodigsa. the unlikely
event that a problem relating to it is found, please inform the Central Secretay a.following
addres:
ISO
Case postale 56 + CH-1211 Geneva 20
Tel. + 41 22 749 01 11
Fax + 41 22 749 09 47
E-mail copyright@iso.ch
Web www.iso.ch

100 Mb/s; and t
1000BASE CX,

ations for multisegm
additions to suppd
vided. Also sp i

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2000 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 16 October 2000. Printed in the United States of America.

Print: ISBN 0-7381-2673-X  SH94892
PDF: ISBN 0-7381-2674-8  SS94892

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.


https://webstore.iec.ch/publication/21526&preview=1

This is a preview - click here to buy the full publication ISO/IEC 8802-3:2000/ (E)

International Standard ISO/IEC 8802-3:2000 (E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical 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.

ISO/IEC 8802 consists of the following parts, under gense nformation technology — Telecommunications
and information exchange betweens S (rQpefitan area networks — Specific requirements:
— Part 1: Overview of Local d

specifications
— Part 4: Token+ i wethod and physical layer specifications
— Part 6: DistributethQueusg Dual Bus (DQDB) access method and physical layer specifications

— Part9: Integrated Services (IS) LAN Interface at the Medium Access Control (MAC) and Physical (PHY)
Layers

— Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications

— Part 12: Demand-Priority access method, physical layer and repeater specifications

Annexes F to H, 23A, 27A to 28D, 30A to 31B and 43B form a normative part of this part of ISO/IEC 8802. Annexes
Ato E, 22A to 22C, 23B, 23C, 29A, 29B, 32A, 36A, 36B, 38A, 40A to 40C, 43A and 43C are for information only.
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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 inter-
est in participating 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, 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 gndocumentis more
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the legal validity or scope of those patents that are brought to its attention.
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Authorization to photocopy portions of any individual standard for internal or personal use is
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Copyright Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA;
(978) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can also be obtained through the Copyright Clearance Center.
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Introduction to IEEE Std 802.3, 2000 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.)
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* Formerly IEEE Std 802.1A.
This family of standards deals with the Physical apd Dat @irs aS\defined by the International
Organization for Standardization (ISO) Qpem\Sy< SI) Basic Reference Model

(ISO/IEC 7498-1: 1994). The access standa edium access technologies and
associated physical media, each appropriate icy cations or system objectives. Other types are
under investigation.

IEEE Std 802

* ANSIIEEE St
and 802.1k

forthe interconnection of IEEE 802 LANs below the MAC service boundary.

e ANSI/TEEE Sid 882. System Load Protocol. Specifies a set of services and protocol for those aspects
[ISO/IEC 158 of management concerned with the loading of systems on IEEE 802 LANS.

e ANSVIEEE Std 802.1F  Common Definitions and Procedures for IEEE 802 Management Information.

* ANSUIEEE Std 802.1G  Remote Media Access Control (MAC) Bridging. Specifies extensions for the
[ISO/IEC 15802-5] interconnection, using non-LAN communication technologies, of geographically
separated IEEE 802 LANs below the level of the logical link control protocol.

» IEEE Std 802.1H Media Access Control (MAC) Bridging of Ethernet V2.0 in Local Area
[ISO/IEC TR 11802-5]  Networks.

* ANSVIEEE Std 802.2 Logical Link Control.
[ISO/IEC 8802-2]

e ANSI/IEEE Std 802.3 CSMA/CD Access Method and Physical Layer Specifications.
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* ANSIIEEE Std 802 4 Token Passing Bus Access Method and Physical Layer Specifications.
[ISO/IEC 8802-4]

* ANSVIEEE Std 802.5 Token Ring Access Method and Physical Layer Specifications.
[ISO/IEC 8802-5]

* ANSI/IEEE Std 802.6 Distributed Queue Dual Bus Access Method and Physical Layer
[ISO/IEC 8802-6] Specifications.

e ANSVUIEEE Std 802.10  Interoperable LAN/MAN Security.

e ANSVIEEE Std 802.11 Wireless LAN Medium Access Control (MAC) and Physical Layer
[ISO/IEC DIS 8802-11]  Specifications.

* ANSVIEEE Std 802.12  Demand Priority Access Method, Physical Layerdnd
[ISO/IEC 8802-12] Specifications.

In addition to the family of standards, the following is a recommended
Layer technology:

» IEEE Std 802.7

Conformance test methodology

possible errors, apd tQ indQrporatene ated matertal. Details on the contents of this standard are provided
on the following pages.

iv Copyright © 2000 IEEE. All rights reserved.
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Information technology —
Telecommunications and information exchange between systems—

Local and metropolitan area networks —Specific requirements —

Part 3: Carrier Sense Multiple Access
Collision Detection (CSMA/CD) acce
and physical layer specifications

1. Introduction

1.1 Overview

This is a comprehensive International Stand aId for Local A Networks (LANSs) employing CSMA/CD as

early incrementing.a sy¢
logical link. 6

1.1.1 Basic con

duplex or fu
implement the

A/CD algorithms traditionally used to arbitrate access to shared-media LANS.

1.1.1.1 Half duplex operation

In half duplex mode, the CSMA/CD media access method is the means by which two or more stations share
a common transmission medium. To transmit, a station waits (defers) for a quiet period on the medium (that
is, no other station is transmitting) and then sends the intended message in bit-serial form. If, after initiating
a transmission, the message collides with that of another station, then each transmitting station intentionally
transmits for an additional predefined period to ensure propagation of the collision throughout the system.
The station remains silent for a random amount of time (backoff) before attempting to transmit again. Each
aspect of this access method process is specified in detail in subsequent clauses of this standard.

Half duplex operation can be used with all media and configurations allowed by this standard.
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1.1.1.2 Full duplex operation

Full duplex operation allows simultaneous communication between a pair of stations using point-to-point
media (dedicated channel). Full duplex operation does not require that transmitters defer, nor do they moni-
tor or react to receive activity, as there is no contention for a shared medium in this mode. Full duplex mode
can only be used when all of the following are true:

a) The physical medium is capable of supporting simultaneous transmission and reception without
interference.

b) There are exactly two stations connected with a full duplex point-to-point link. Since there is no con-
tention for use of a shared medium, the multiple access (i.e., CSMA/CD) algorithms are unnecessary.
c) Both stations on the LAN are capable of, and have been configured to use, ful} duplex operation.

and MAC sublay,
model.

1.1.2.1 Architec

Partitioning the Data Link Layer allows various media access methods within the family of LAN standards.

The architectural model is based on a set of interfaces that may be different from those emphasized in
implementations. One critical aspect of the design, however, shall be addressed largely in terms of the imple-
mentation interfaces: compatibility.

1.1.2.2 Compatibility interfaces

Five important compatibility interfaces are defined within what is architecturally the Physical Layer.

IFor information about references, see 1.3.
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LAN

osl CSMA/CD

REFERENCE LAYERS
MODEL | I
LAYERS | HIGHER LAYERS ‘
| |

APPLICATION / LLC—LOGICAL LINK CONTROL

sesson_| ///////////,Mﬁ‘c, ,“AED;%CES;S%NWL,//////////A

TRANSPORT RECONCILIATION ~ “] JRECONCILIATION /| [[RECONCILIATION _
MIl— GMIl
NETWORK
L ecs /) WP AN ey
DATA LINK ICTULS NI/ SED]
/7. BvD_ 7/ . RIDNA/)
PHYSICAL MDI —» M
MEDI MEDIUM
1 Mb/s, 10 Mb/s 10 Mb/s 100 /s 000 Mb/s

AUl = ATTACHMENT UNIT INTERFACE NALI

MDI = MEDIUM DEPENDENT INTERFACE AYER
MIl = MEDIA INDEPENDENT INTERFACE PHYZ A ATTACHMENT
GMII = GIGABIT MEDIA INDEPENDENT, = \YER DEVICE
MAU = MEDIUM ATTACHMENT UNIT DEPENDENT
Figure 1-1—LAN standa elati hi SO/IEC Opens Systems Interconnection
ce model
a) Medium . Te.Communicate in a compatible manner, all stations shall
adhere rigidly 10 the\exact specifisationof physical media signals defined in Clause 8 (and beyond)

b) ] ext Uni face (AUI ). Itis antlclpated that most DTEs w111 be located some dlstance from

MXU) directly adjacent to the physical cable, while the majority of the hardware and all
of the software will be placed within the DTE. The AUI is defined as a second compatibility inter-
face. While conformance with this interface is not strictly necessary to ensure communication, it is
highly recommended, since it allows maximum flexibility in intermixing MAUs and DTEs. The AUI
may be optional or not specified for some implementations of this standard that are expected to be
connected directly to the medium and so do not use a separate MAU or its interconnecting AUI
cable. The PLS and PMA are then part of a single unit, and no explicit AUI implementation is
required.

¢)  Media Independent Interface (MII). It is anticipated that some DTEs will be connected to a remote
PHY, and/or to different medium dependent PHYs. The MII is defined as a third compatibility inter-
face. While conformance with implementation of this interface is not strictly necessary to ensure
communication, it is highly recommended, since it allows maximum flexibility in intermixing PHY's
and DTEs. The MII is optional.
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d)  Gigabit Media Independent Interface (GMII). The GMII is designed to connect a gigabit-capable
MAC or repeater unit to a gigabit PHY. While conformance with implementation of this interface is
not strictly necessary to ensure communication, it is highly recommended, since it allows maximum
flexibility in intermixing PHYs and DTEs at gigabit speeds. The GMII is intended for use as a chip-
to-chip interface. No mechanical connector is specified for use with the GMII. The GMII is optional.

e) Ten-bit Interface (TBI). The TBI is provided by the 1000BASE-X PMA sublayer as a physical
instantiation of the PMA service interface. The TBI is highly recommended for I000BASE-X sys-
tems, since it provides a convenient partition between the high-frequency circuitry associated with
the PMA sublayer and the logic functions associated with the PCS and MAC sublayers. The TBI is
intended for use as a chip-to-chip interface. No mechanical connector is specified for use with the
TBI. The TBI is optional.

1.1.3 Layer interfaces

b) The interface between the MAC sublayer and the Physiga

function for timing.

These interfaces are described more precise
Control services, and to allow higher level ngtwo
form operation, maintenancgs and planming functi
Clause 30.

1.1.4 Applicatioi area

The applications envirofime
CD LANS in home otk
of this standard.

ended to be commercial and light industrial. Use of CSMA/
iroriments, while not precluded, is not considered within the scope

1.2 Notatio
1.2.1 State-diag conventions

The operation of a protocol can be described by subdividing the protocol into a number of interrelated func-
tions. The operation of the functions can be described by state diagrams. Each diagram represents the
domain of a function and consists of a group of connected, mutually exclusive states. Only one state of a
function is active at any given time (see Figure 1-2.)

Each state that the function can assume is represented by a rectangle. These are divided into two parts by a
horizontal line. In the upper part the state is identified by a name in capital letters. The lower part contains
the name of any ON signal that is generated by the function. Actions are described by short phrases and
enclosed in brackets.

All permissible transitions between the states of a function are represented graphically by arrows between

them. A transition that is global in nature (for example, an exit condition from all states to the IDLE or
RESET state) is indicated by an open arrow. Labels on transitions are qualifiers that must be fulfilled before

4 Copyright © 2000 |IEEE. All rights reserved.
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...... STATENAME ...
* <\MESSAGE SENT>
TERMSTOENTER |._ _ conprmion) | TERMS TOEXIT
[ACTIONS TAKEN]

Key: () = condition, for example, (if no_collision)
[ 1 = action, for example, [reset PLS functions]
* = logical AND
+ = logical OR
Tw = Wait Time, implementation dependent
Td = Delay Timeout
Tb = Backoff Timeout
UCT = unconditional transition

d to have two or more ports. State dia-
an unspecified number of ports, required

ANY and ALL). It is algo neces ide fOx term-assignment statements that assign a name to a port

that satisfies a qudlifier. used to describe a term-assignment statement that is
associated with a txapsitioin

between desegiptiy nd state diagrams arise, the state diagrams are to take precedence. This does not
override, howevex, any explicit description in the text that has no parallel in the state diagrams.

The models presented by state diagrams are intended as the primary specifications of the functions to be pro-
vided. It is important to distinguish, however, between a model and a real implementation. The models are
optimized for simplicity and clarity of presentation, while any realistic implementation may place heavier
emphasis on efficiency and suitability to a particular implementation technology. It is the functional behav-
ior of any unit that must match the standard, not its internal structure. The internal details of the model are
useful only to the extent that they specify the external behavior clearly and precisely.

1.2.2 Service specification method and notation
The service of a layer or sublayer is the set of capabilities that it offers to a user in the next higher (sub)layer.

Abstract services are specified here by describing the service primitives and parameters that characterize
each service. This definition of service is independent of any particular implementation (see Figure 1-3).
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LAYER N LAYER N
SERVICE USER SERVICE USER
LAYER N-1

SERVICE PROVIDER

TIME
REQUEST

INDIC

have no direct end-to-
tdtus requests and indica-
ajls are omitted from this ser-

invoked by the prinritive. Parameters indicate information available in a user/provider interaction; in any par-
ticular interface, some parameters may be explicitly stated (even though not explicitly defined in the primi-
tive) or implicitly associated with the service access point. Similarly, in any particular protocol specification,
functions corresponding to a service primitive may be explicitly defined or implicitly available.

1.2.3 Physical Layer and media notation

Users of this standard need to reference which particular implementation is being used or identified. There-
fore, a means of identifying each implementation is given by a simple, three-field, type notation that is
explicitly stated at the beginning of each relevant clause. In general, the Physical Layer type is specified by
these fields:

<data rate in Mb/s> <medium type> <maximum segment length (x 100 m)>

6 Copyright © 2000 |IEEE. All rights reserved.
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For example, the standard contains a 10 Mb/s baseband specification identified as “TYPE 10BASES,” mean-
ing a 10 Mb/s baseband medium whose maximum segment length is 500 m. Each successive Physical Layer
specification will state its own unique TYPE identifier along similar lines.

1.2.4 Physical Layer message notation

Messages generated within the Physical Layer, either within or between PLS and the MAU (that is, PMA
circuitry), are designated by an italic type to designate either form of physical or logical message used to
execute the physical layer signaling process (for example, input_idle or mau_available).

1.3 Normative references

IEC 60096-1: 1986, Radio-frequency cables, Part 1: General requirements and measuring methods and
Amd. 2: 1993.

IEC 60169-8: 1978 and -16: 1982, Radio-frequency connectors, Part 8: R.F. coaxial connectors with inner
diameter of outer conductor 6.5 mm (0.256 in) with bayonet lock — Characteristic impedance 50 ohms (Type

2ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA (www.ansi.org/).

3CISPR documents are available from the International Electrotechnical Commission, 3 rue de Varembé, Case Postale 131, CH 1211,
Geneve 20, Switzerland/Suisse (www.iec.ch/). CISPR documents are also available in the United States from the American National
Standards Institute.

“In the 2000 edition of this standard, IEC publications have been renumbered in accordance with IEC’s revised numbering system. In 1997,
all existing publications were issued a designation in the 60000 series. Thus IEC 60 became IEC 60060, IEC 169-8 became IEC 60169-8,
etc. IEC publications are available from IEC Sales Department, Case Postale 131, 3 rue de Varembé, CH-1211, Geneve 20, Switzerland/
Suisse (www.iec.ch/). IEC publications are also available in the United States from the American National Standards Institute.
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BNCQ); Part 16: R.F. coaxial connectors with inner diameter of outer conductor 7 mm (0.276 in) with screw
coupling—Characteristic impedance 50 ohms (75 ohms) (Type N).

IEC 60603-7: 1990, Connectors for frequencies below 3 MHz for use with printed boards, Part 7: Detail
specification for connectors, 8-way, including fixed and free connectors with common mating features, with
assessed quality.

IEC 60793-1: 1995, Optical fibres—Part 1: Generic specification.

IEC 60793-2: 1992, Optical fibres—Part 2: Product specifications.

IEC 60794-1: 1996, Optical fibre cables—Part 1: Generic specification.

IEC 60794-2: 1989, Optical fibre cables—Part 2: Product specifications.

IEC 60825-1: 1993, Safety of laser products

IEC 60825-2: 1993, Safety of laser products

IEC 60874-2: 1993, Co
connector, Type F-SMA

IEC 60874-10: 1992«
connector type BFO

IEC 61076-3-10%.1997y Connectors with assessed quality, for use in d.c., low-frequency analogue and in
digital high-speed dat« applications —Part 3: Rectangular connectors— Section 101: Detail specification for
a range of shielded connectors with trapezoidal shaped shells and non-removable rectangular contacts on a
1.27 mm x 2.54 mm centre-line.

IEC 61076-3-103 (48B/574/NP), Detail specification for rectangular connectors, with assessed quality, 6
and 8 way, fixed and free shielded connectors with ribbon contacts for high speed data applications.

IEC 61196-1: 1995, Radio-frequency cables—Part 1: Generic specification— General, definitions, require-
ments and test methods.

IEC 61754-4: 1997, Fibre optic connector interfaces —Part 4: Type SC connector family.

IEEE Std 802-1990, IEEE Standards for Local and Metropolitan Area Networks: Overview and Architecture )
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IEEE Std 802.1F-1993 (Reaff 1998), IEEE Standards for Local and Metropolitan Area Networks: Common
Definitions and Procedures for IEEE 802 Management Information.

IEEE P802.1Q/D11 (July 30, 1998), Draft Standard for Local and Metropolitan Area Networks: Virtual
Bridged Local Area Networks N

IETF RFC 1155, Structure and Identification of Management Information for TCP/IP-based Internets, Rose,
M., and K. McCloghrie, May 1990.7

IETF REC 1157, A Simple Network Management Protocol (SNMP), Case, J., Fedor, M., Schoffstall, M., and
J. Davin, May 1990.

IETF RFC 1212, Concise MIB Definitions, Rose, M., and K. McCloghrie, March 199

IETF STD 17, RFC 1213, Management Information Base for Network Managemen F hasedsinter-
nets: MIB-II, McCloghrie K., and M. Rose, Editors, March 1991.

IETF RFC 1904, Conformance St ¢ jon 2Mof the Simple Network Management Protocol
i dldbusser, January 1996.

IETF RFC 1905 , 3 jon\2 of the Simple Network Management Protocol (SNMPv2),
Case, J., McCloghrie ge ?

IETF RFC 2271, Andpthitecture for Describing SNMP Management Frameworks, Harrington, D, Presuhn,
R., and B. Wijnen, January 1998.

IETF RFC 2272, Message Processing and Dispatching for the Simple Network Management Protocol
(SNMP), Case, J., Harrington D., Presuhn R., and B. Wijnen, January 1998.

IETF RFC 2273, SNMPv3 Applications, Levi, D., Meyer, P., and B. Stewart, January 1998.

SIEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (standards.ieee.org/).

“Numbers preceded by P are IEEE authorized standards projects that were not approved by the IEEE-SA Standards Board at the time
this publication went to press. For information about obtaining drafts, contact the Institute of Electrical and Electronics Engineers, 445
Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).

"IEFT RFCs are available from the Internet Engineering Task Force website at http://www.ietf.org/rfc.html.
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IETF RFC 2274, User-based Security Model (USM) for version 3 of the Simple Network Management Pro-
tocol (SNMPv3), Blumenthal, U., and B. Wijnen, January 1998.

IETF RFC 2275, View-based Access Control Model (VACM) for the Simple Network Management Protocol
(SNMP), Wijnen, B., Presuhn, R., and K. McCloghrie, January 1998.

ISO/IEC 15802-1: 1995, Information technology — Telecommunications and information exchange between
systems —Local and metropolitan area networks —Common specifications—Part 1: Medium Access Control
(MAC) service definition.®

ISO/IEC 2382-9: 1995, Information technology — Vocabulary — Part 9: Data communication.

ISO/IEC 7498-1: 1994, Information technology —Open Systems Interconnection £ BasicReference Model:

The Basic Model.

ISO/IEC 7498-4: 1989, Information processing systems —Open Systems N g Reference
Model—Part 4: Management Framework.

ISO/IEC 8824: 1990, Information technology —
Syntax Notation One (ASN.1).

Token Ring Physii
ISO/IEC 9314-2: 1989

methodology and\framework —Part 1: General concepts.

ISO/IEC 9646-2: 1994, Information technology—Open Systems Interconnection—Conformance testing
methodology and framework —Part 2: Abstract test suite specification.

ISO/IEC 10040: 1992, Information technology—Open Systems Interconnection—Systems management
overview.

ISO/IEC 10164-1: 1993, Information technology—Open Systems Interconnection—Systems manage-
ment—Part 1: Object Management Function.

81SO/IEC publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Geneve 20, Swit-
zerland/Suisse (http://www.iso.ch/). ISO publications are also available in the United States from the Sales Department, American
National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA (http://www.ansi.org/).
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ISO/IEC 10165-1: 1993, Information technology —Open Systems Interconnection—Management informa-
tion services— Structure of management information—Part 1: Management Information Model.

ISO/IEC 10165-2: 1992, Information technology—Open Systems Interconnection— Structure of manage-
ment information: Definition of management information.

ISO/IEC 10165-4: 1992, Information technology —Open Systems Interconnection—Management informa-
tion services— Structure of management information—Part 4: Guidelines for the definition of managed
objects.

ISO/IEC 10742: 1994, Information technology — Telecommunications and information exchange between
systems —Elements of management information related to OSI Data Link Layer standdrds.

ISO/IEC 11801: 1995, Information technology —Generic cabling for customer pfemises.

ITU-T Recommendation G.957 (1995) Digita
relating to the synchronous digital hierarchy.1

mal part of this stdn standard equivalent exists. A number of local and national stan-

NOTE—Local and !Ea as thosesuppg ted by ANSI, EIA, IEEE, MIL, NPFA, and UL are not a for-
dards are referenced ag'r pgraphical references are located in the bibliography in Annex A.

9As this standard goes to press, IEEE Std 802.1D-1998 is approved but not yet published. The draft standard is, however, available from
the IEEE. It is being prepared as ISO/IEC 15802-3: 1998 [ANSI/IEEE Std 802.1D, 1998 Edition]. The anticipated publication date is
no later than December 1998. Contact the IEEE Standards Department at 1 (732) 562-3800 for status information.

0rTy-T publications are available from the International Telecommunications Union, Place des Nations, CH-1211, Geneva 20, Swit-
zerland (www.itu.int/).

Ror information on MatLab contact: The MathWorks, 24 Park Way, Natick, MA, (www.mathworks.com).
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