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NOTE FROM ITTF 

This draft International Standard is submitted for JTC 1 national body vote under the Fast-Track Procedure. 

In accordance with Resolution 30 of the JTC 1 Berlin Plenary 1993, the proposer of this document recommends 
assignment of ISO/IEC 8802-3/Amd.4 to JTC 1/SC 6. 

“FAST-TRACK” PROCEDURE 

1   Any P-member and any Category A liaison organization of ISO/IEC JTC 1 may propose that an existing 
standard from any source be submitted directly for vote as a DIS. The criteria for proposing an existing 
standard for the fast-track procedure are a matter for each proposer to decide. 

2   The proposal shall be received by the ITTF which will take the following actions. 

2.1   To settle the copyright and/or trade mark situation with the proposer, so that the proposed text can be 
freely copied and distributed within JTC 1 without restriction. 

2.2   To assess in consultation with the JTC 1 secretariat which SC is competent for the subject covered by 
the proposed standard and to ascertain that there is no evident contradiction with other International 
Standards. 

2.3   To distribute the text of the proposed standard as a DIS. In case of particularly bulky documents the ITTF 
may demand the necessary number of copies from the proposer. 

3   The period for combined DIS voting shall be six months. In order to be accepted the DIS must be 
supported by 75 % of the votes cast (abstention is not counted as a vote) and by two-thirds of the P-members 
voting of JTC 1. 

4   At the end of the voting period, the comments received, whether editorial only or technical, will be dealt 
with by a working group appointed by the secretariat of the relevant SC. 

5   If, after the deliberations of this WG, the requirements of 3 above are met, the amended text shall be sent 
to the ITTF by the secretariat of the relevant SC for publication as an International Standard. 

If it is impossible to agree to a text meeting the above requirements, the proposal has failed and the procedure 
is terminated. 

In either case the WG shall prepare a full report which will be circulated by the ITTF. 

6   If the proposed standard is accepted and published, its maintenance will be handled by JTC 1. 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 8802-3/PDAM 4
https://standards.iteh.ai/catalog/standards/sist/09a897a5-11c9-4b6f-9dea-

0892d856298c/iso-iec-8802-3-pdam-4



iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 8802-3/PDAM 4
https://standards.iteh.ai/catalog/standards/sist/09a897a5-11c9-4b6f-9dea-

0892d856298c/iso-iec-8802-3-pdam-4



IEEE Std 802.3ak�-2004
(Amendment to IEEE Std 802.3�-2002

as amended by 
IEEE Stds 802.3ae�-2002,

802.3af�-2003, 
and 802.3aj�-2003)

IE
E

E
 S

ta
n

d
ar

d
s 802.3akTM

IEEE Standard for Information technology�
Telecommunications and information exchange between systems�
Local and metropolitan area networks�
Specific requirements

Part 3: Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Access Method
and Physical Layer Specifications

Amendment: Physical Layer and Management
Parameters for 10Gb/s Operation,
Type 10GBASE-CX4

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

1 March 2004

IEEE Computer Society

Sponsored by the
LAN/MAN Standards Committee

IE
E

E
 S

ta
n

d
ar

d
s

Print:  SH95214
PDF:  SS95214

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 8802-3/PDAM 4
https://standards.iteh.ai/catalog/standards/sist/09a897a5-11c9-4b6f-9dea-

0892d856298c/iso-iec-8802-3-pdam-4



iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 8802-3/PDAM 4
https://standards.iteh.ai/catalog/standards/sist/09a897a5-11c9-4b6f-9dea-

0892d856298c/iso-iec-8802-3-pdam-4



 

The Institute of Electrical and Electronics Engineers, Inc.

 

3 Park Avenue, New York, NY 10016-5997, USA

 

Copyright © 2004 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 1 March 2004. Printed in the United States of America.

IEEE and 802 are registered trademarks in the U.S. Patent & Trademark Office, owned by the Institute of Electrical and 
Electronics Engineers, Incorporated.

 

Print:

 

 ISBN 0-7381-3983-1 SH95214 

 

PDF:

 

 ISBN 0-7381-3984-X SS95214 

 

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.

IEEE Std 802.3ak™-2004
(Amendment to IEEE Std 802.3™

 

-2002)

 

IEEE Standard for Information technology—
Telecommunications and information exchange between systems—
Local and metropolitan area networks—
Specific requirements

Part 3: Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Access Method
and Physical Layer Specifications

 

Amendment: 

 

Physical Layer and Management 
Parameters for 10Gb/s Operation, 
Type 10GBASE-CX4

 

Sponsor

 

LAN/MAN Standards Committee

 

of the

 

IEEE Computer Society

 

Approved 9 February 2004

 

IEEE-SA Standards Board

 

Abstract: 

 

This amendment to IEEE Std 802.3-2002 as amended by IEEE Std 802.3ae-2002, IEEE
Std 802.3af-2003 and IEEE Std 802.3aj-2003 specifies a new physical layer medium dependent
sublayer interface for 10Gb/s Ethernet. 10GBASE-CX4 specifies an equipment interconnect based
on the 10 Gigabit Attachment Unit Interface (XAUI) for up to 15m of balanced shielded cabling.
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 802.3ak, 10GBASE-CX4,10 Gigabit Ethernet, cable assembly, physical medium de-
pendent (PMD) sublayer, XAUI
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IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus develop-
ment process, approved by the American National Standards Institute, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained in
its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims any
express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that the
use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied 

 

“AS IS.”

 

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 subjected to review at least every five years for revi-
sion 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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services for,
or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or entity to
another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a competent pro-
fessional in determining the exercise of reasonable care in any given circumstances.

 

I

 

nterpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific ap-
plications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of 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 soci-
eties 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 consideration. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be considered
the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE. Current inter-
pretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/index.html.

Errata, if any, for this and all other standards can be accessed at the following URL: http://standards.ieee.org/reading/ieee/
updates/errata/index.html. Users are encouraged to check this URL for errata periodically.

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

Secretary, IEEE-SA Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331USA

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, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

NOTE−Attention is called to the possibility that implementation of this standard may require use of subject

matter covered by patent rights. By publication of this standard, no position is taken with respect to the exist-

ence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying

patents for which a license may be required by an IEEE standard or for conducting inquiries into the legal valid-

ity or scope of those patents that are brought to its attention.
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Introduction to IEEE Std 802.3ak-2004

 

(This introduction is not part of IEEE Std 802.3ak-2004, IEEE Standard for Information
technology— Telecommunications and information exchange between systems—Local and
metropolitan area networks—Specific requirements CSMA/CD Access Method and Physical
Layer Specifications Amendment: Physical Layer and Management Parameters for 10Gb/s Oper-
ation, Type 10GBASE-CX4.)

 

IEEE Std 802.3™ was first published in 1985. Since the initial publication, many projects have added func-
tionality or provided maintenance updates to the specifications and text included in the standard. Each IEEE
802.3 project/amendment is identified with a suffix (e.g., IEEE Std 802.3ae™). A historical listing of all
projects that have added to or modified IEEE Std 802.3 follows as a part of this introductory material. The
listing is in chronological order of project initiation and for each project describes: subject, clauses added (if
any), approval dates, and committee officers.

The media access control (MAC) protocol specified in IEEE Std 802.3 is Carrier Sense Multiple Access with
Collision Detection (CSMA/CD). This MAC protocol was included in the experimental Ethernet developed
at Xerox Palo Alto Research Center. While the experimental Ethernet had a 2.94 Mb/s data rate, IEEE Std
802.3-1985 specified operation at 10 Mb/s. Since 1985 new media options, new speeds of operation, and
new protocol capabilities have been added to IEEE Std 802.3.

Some of the major additions to IEEE Std 802.3 are identified with their project number. This is most com-
mon for projects adding higher speeds of operation or new protocols. For example, IEEE Std 802.3u™ added
100 Mb/s operation (also called Fast Ethernet), IEEE Std 802.3x™ specified full duplex operation and a flow
control protocol, IEEE Std 802.3z™ added 1000 Mb/s operation (also called Gigabit Ethernet) and IEEE Std
802.3ad specified link aggregation. These major additions are all now included in IEEE Std 802.3-2002 and
are not available as separate documents.

Recent additions such as IEEE Std 802.3ae (also called 10 Gigabit Ethernet) and IEEE Std 802.3af™ (also
called Power over Ethernet) are currently published as separate documents. These recent amendments are
part of IEEE Std 802.3 and they are dependent on and reference information published in IEEE Std 802.3-
2002.

At the date of IEEE Std 802.3ak publication, IEEE Std 802.3 is comprised of the following documents:

IEEE Std 802.3-2002

Section One—Includes Clause 1 through Clause 20 and Annexes A through H. Section One includes the
specifications for 10 Mb/s operation and the MAC, frame formats and service interfaces used for all
speeds of operation.

Section Two—Includes Clause 21 through Clause32 and Annexes 22A through 32A. Section Two
includes the specifications for 100 Mb/s operation and management attributes for multiple protocols and
operational speeds.

Section Three—Includes Clause 34 through Clause 43 and Annexes 36A through 43C. Section Three
includes the specifications for 1000 Mb/s operation.

IEEE Std 802.3ae-2002

Includes changes to IEEE Std 802.3-2002, and adds Clauses 44 through 53 and Annexes 44A through
50A. This amendment includes specifications for 10 Gb/s operation.

IEEE Std 802.3af-2003

Includes changes to IEEE Std 802.3-2002, and adds Clause 33 and Annexes 33A through 33E. This
amendment includes specifications for the provision of power over 10BASE-T, 100BASE-TX and
1000BASE-T cabling.

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/IEC 8802-3/PDAM 4
https://standards.iteh.ai/catalog/standards/sist/09a897a5-11c9-4b6f-9dea-

0892d856298c/iso-iec-8802-3-pdam-4



 

iv

 

Copyright © 2004 IEEE. All rights reserved.

IEEE Std 802.3aj™-2003

Includes changes to IEEE Std 802.3-2002 and IEEE Std 802.3ae-2002.

IEEE Std 802.3ak-2004

Includes changes to IEEE Std 802.3-2002, and IEEE Std 802.3ae-2002, and adds Clause 54. This 
amendment adds 10GBASE-CX4 specifications for 10 Gb/s operation over balanced shielded cabling.

IEEE 802.3 will continue to evolve. Revisions are anticipated to the above standards within the next few
years to integrate approved changes into IEEE 802.3, to clarify existing material, to correct possible errors,
and to incorporate new related material.

 

Conformance test methodology 

An additional standard, IEEE Std 1802.3™

 

 provides conformance test information for 10BASE-T.

 

IEEE Std 802.3ak-2004

 

IEEE Std 802.3ak-2004, Physical Layer and Management Parameters for 10Gb/s Operation, Type
10GBASE-CX4 is an amendment to IEEE Std 802.3. It includes changes to both IEEE Std 802.3-2002 and
IEEE Std 802.3ae-2002. In a few cases, text published in IEEE Std 802.3-2002 is modified by IEEE Std
802.3ae-2002 and is subsequently modified by IEEE Std 802.3ak-2004. IEEE Std 802.3ak-2004 does not
include any modifications to the text of IEEE Std 802.3af-2003 and IEEE Std 802.3aj-2003. 

 

Historical listing of IEEE Std 802.3 projects

 

Included in IEEE Std 802.3-2002

 

IEEE Std 802.3 document Date approved by 
IEEE and ANSI Officers at the time of working group ballot

 

802.3-1985, Original 10 Mb/s stan-
dard, MAC, PLS, AUI, 10BASE5

23 June 1983 (IEEE)
31 December 1984 (ANSI)

 

Donald C. Loughry,

 

 

 

Working Group Chair

 

802.3a-1988 (Clause 10), 10 Mb/s 
MAU 10BASE2

15 November 1985 (IEEE)
28 December 1987 (ANSI)

 

Donald C. Loughry,

 

 

 

Working Group Chair

 

Alan Flatman,

 

 

 

Task Force Chair

 

802.3b-1985 (Clause 11), 10 Mb/s 
Broadband MAU, 10BROAD36

19 September 1985 (IEEE)
28 February 1986 (ANSI)

 

Donald C. Loughry, 

 

Working Group Chair

 

Menachem Abraham, 

 

Task Force Chair

 

802.3c-1985 (9.1–9.8), 10 Mb/s 
Baseband Repeater

12 December 1985 (IEEE)
4 June 1986 (ANSI)

 

Donald C. Loughry,

 

 

 

Working Group Chair

 

Geoffrey O. Thompson,

 

 

 

Task Force Chair

 

802.3d-1987 (9.9), 10 Mb/s Fiber 
MAU, FOIRL

10 December 1987 (IEEE)
9 February 1989 (ANSI)

 

Donald C. Loughry,

 

 

 

Working Group Chair

 

Steven Moustakas, 

 

Task Force Chair

 

802.3e-1987 (Clause 12), 1 Mb/s 
MAU and Hub 1BASE5

11 June 1987 (IEEE)
15 December 1987 (ANSI)

 

Donald C. Loughry,

 

 

 

Working Group Chair

 

Robert Galin,

 

 

 

Task Force Chair

 

802.3h-1990 (Clause 5), 10 Mb/s 
Layer Management, DTEs

28 September 1990 (IEEE)
11 March 1991 (ANSI)

 

Donald C. Loughry, 

 

Working Group Chair

 

Andy J. Luque, 

 

Task Force Chair

 

802.3i-1990 (Clauses 13 and 14), 10 
Mb/s UTP MAU, 10 BASE-T

28 September 1990 (IEEE)
11 March 1991 (ANSI)

 

Donald C. Loughry

 

, 

 

Working Group Chair

 

Patricia Thaler,

 

 

 

Task Force Chair (initial)

 

Richard Anderson,

 

 

 

Task Force Chair (final)
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802.3j-1993 (Clauses 15–18), 
10 Mb/s Fiber MAUs 10BASE-FP, 
FB, and FL

15 September 1993 (IEEE)
15 March 1994 (ANSI)

 

Patricia Thaler,

 

 

 

Working Group Chair

 

Keith Amundsen,

 

 

 

Task Force Chair (initial)

 

Frederick Scholl,

 

 

 

Task Force Chair (final)

 

Michael E. Lee, 

 

Technical Editor

 

802.3k-1993 (Clause 19), 10 Mb/s 
Layer Management, Repeaters

17 September 1992 (IEEE)
8 March 1993 (ANSI)

 

Patricia Thaler, 

 

Working Group Chair

 

Joseph S. Skorupa,

 

 

 

Task Force Chair

 

Geoffrey O. Thompson,

 

 

 

Vice Chair and Editor

 

802.3

 

l

 

-1992 (14.10), 10 Mb/s PICS 
Proforma 10BASE-T MAU

17 September 1992 (IEEE)
23 February 1993 (ANSI)

 

Patricia Thaler, 

 

Working Group Chair

 

Mike Armstrong,

 

 

 

Task Force Chair and Editor

 

Paul Nikolich,

 

 

 

Vice Chair

 

William Randle, 

 

Editorial Coordinator

 

802.3m-1995, Maintenance 2 21 September 1995 (IEEE)
16 July 1996 (ANSI)

 

Patricia Thaler,

 

 

 

Working Group Chair

 

Gary Robinson,

 

 

 

Maintenance Chair

 

802.3n-1995, Maintenance 3 21 September 1995 (IEEE)
4 April 1996 (ANSI)

 

Patricia Thaler,

 

 

 

Working Group Chair

 

Gary Robinson,

 

 

 

Maintenance Chair

 

802.3p-1993™ (Clause 20), 
Management, 10 Mb/s Integrated 
MAUs

17 June 1993 (IEEE)
4 January 1994 (ANSI)

 

Patricia Thaler, 

 

Working Group Chair

 

Joseph S. Skorupa,

 

 

 

Task Force Chair 

 

Geoffrey O. Thompson, 

 

Vice Chair and Editor

 

802.3q-1993™ (Clause 5), 10 Mb/s 
Layer Management, GDMO 
Format

17 June 1993 (IEEE)
4 January 1994 (ANSI)

 

Patricia Thaler, 

 

Working Group Chair

 

Joseph S. Skorupa,

 

 

 

Task Force Chair

 

Geoffrey O. Thompson, 

 

Vice Chair and Editor

 

802.3r-1996 (8.8), Type 10BASE5 
Medium Attachment Unit PICS 
proforma

29 July 1996 (IEEE)
6 January 1997 (ANSI)

 

Patricia Thaler, 

 

Working Group Chair

 

Imre Juhász

 

, 

 

Task Force Chair

 

William Randle,

 

 

 

Task Force Editor

 

802.3s-1995, Maintenance 4 21 September 1995 (IEEE)
8 April 1996 (ANSI)

 

Geoffrey O. Thompson,

 

 

 

Working Group Chair

 

Gary Robinson,

 

 

 

Maintenance Chair

 

802.3t-1995, 120 

 

Ω

 

 informative 
annex to 10BASE-T

14 June 1995 (IEEE)
12 January 1996 (ANSI)

 

Geoffrey O. Thompson,

 

 

 

Working Group Chair

 

Jacques Christ, 

 

Task Force Chair

 

802.3u-1995 (Clauses 21–30), Type 
100BASE-T MAC parameters, 
Physical Layer, MAUs, and 
Repeater for 100 Mb/s Operation

14 June 1995 (IEEE)
4 April 1996 (ANSI)

 

Geoffrey O. Thompson,

 

 

 

Working Group Chair

 

Peter Tarrant, 

 

Task Force Chair

 

 

 

(Phase 1)

 

Howard Frazier,

 

 

 

Task Force Chair (Phase 2)

 

Paul Sherer,

 

 

 

Editor-in-Chief

 

 

 

(Phase 1)

 

Howard Johnson,

 

 

 

Editor-in-Chief (Phase 2)

 

Colin Mick,

 

 

 

Comment Editor

 

802.3v-1995, 150 

 

Ω

 

 informative 
annex to 10BASE-T

12 December 1995 (IEEE)
16 July 1996 (ANSI)

 

Geoffrey O. Thompson,

 

 

 

Working Group Chair
Larry Nicholson, Task Force Chair

802.3x-1997 and 802.3y-1997 
(Revisions to 802.3, Clauses 31 
and 32), Full Duplex Operation 
and Type 100BASE-T2

20 March 1997 (IEEE)
5 September 1997 (ANSI)

Geoffrey O. Thompson, Working Group Chair
David J. Law, Working Group Vice Chair
Rich Seifert, Task Force Chair and Editor 

(802.3x)
J. Scott Carter, Task Force Chair (802.3y)
Colin Mick, Task Force Editor (802.3y)

802.3z-1998™ (Clauses 34–39, 41–
42), Type 1000BASE-X MAC 
Parameters, Physical Layer, 
Repeater, and Management 
Parameters for 1000 Mb/s 
Operation

25 June 1998 (IEEE) Geoffrey O. Thompson, Working Group Chair
David J. Law, Working Group Vice Chair
Howard M. Frazier, Jr., Task Force Chair and 

Editor
Howard W. Johnson, Task Force Editor

IEEE Std 802.3 document Date approved by 
IEEE and ANSI Officers at the time of working group ballot
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Temporarily published as separate documents

802.3aa-1998, Maintenance 5 25 June 1998 (IEEE) Geoffrey O. Thompson, Working Group Chair
Colin Mick, Task Force Editor (100BASE-T 

Maintenance)

802.3ab-1999 (Clause 40), Physical 
Layer Parameters and 
Specifications for 1000 Mb/s 
Operation Over 4 Pair of Category 
5 Balanced Copper Cabling, Type 
1000BASE-T

26 June 1999 (IEEE) Geoffrey O. Thompson, Working Group Chair
David J. Law, Working Group Vice Chair
Robert M. Grow, Working Group Secretary
George Eisler, Task Force Chair
Colin Mick, Task Force Editor 

802.3ac-1998, Frame Extensions for 
Virtual Bridged Local Area 
Network (VLAN) Tagging on 
802.3 Networks

16 September 1998 (IEEE) Geoffrey O. Thompson, Working Group Chair
David J. Law, Working Group Vice Chair 
Andy J. Luque, Working Group Secretary
Ian Crayford, Task Force Chair
Rich Seifert, Task Force Editor 

802.3ad-2000 (Clause 43), 
Aggregation of Multiple Link 
Segments

30 March 2000 (IEEE) Geoffrey O. Thompson, Working Group Chair
David J. Law, Working Group Vice Chair
Robert M. Grow, Working Group Secretary
Steven Haddock, Task Force Chair
Tony Jeffree, Co-Editor
Rich Seifert, CoEditor

802.3-2002 (802.3ag, Maintenance 6, 
Revision of the base), Carrier 
Sense Multiple Access with Colli-
sion Detection (CSMA/CD) 
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