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International Standard ISO/IEC 8802-3 : 1993
ANSVIEEE Std 802.3, 1993 Edition

(This edition contains ANSIIEEE Std 802.3-1988,

ANSVIEEE Std 802.3¢-1985, ANSI/IEEE Std 802.3d-1987,
ANSVIEEE Std 802.3b-1985, ANSVIEEE Std 802.3e-1987,

ANSI/IEEE Std 802.3h-1990, ANSI/IEEE Std 802.3i-1990, and
corrections resulting from Maintenance Ballot #1)

Information technology—
Local and metropolitan area networks—

Part 3:

Carrier sense multiple access with
collision detection (CSMA/CD)
access method and
physical layer specifications

Sponsor

Technical Committee on Computer Communications
of the
IEEE Computer Society

Abstract: This Local and Metropolitan Area Network standard, ISO/IEC 8802-3 : 1993 [ANSI/IEEE Std
802.3, 1993 Edition], specifies the media access control characteristics for the Carrier Sense Multiple Access
with Collision Detection (CSMA/CD) access method. It also specifies the media, Medium Attachment Unit
(MAU) and physical layer repeater unit for 10 Mb/s baseband and broadband systems, and it provides a
1 Mb/s baseband implementation. Specifications for MAU types 10BASES5, 10BASE2, FOIRL (fiber optic in-
ter-repeater link), 10BROAD36, 1BASES5, and 10BASE-T are included. System considerations for multiseg-
ment 10 Mb/s baseband networks are provided. Layer and sublayer interface specifications are aligned to
the ISO Open Systems Interconnection Basic Reference Model and 8802 models. The 8802-3 internal model
is defined and used.

Keywords: data processing, information interchange, local area networks, mode of data transmission, net-
work interconnection, models

IA&% Adopted as an International Standard by the
i International Organization for Standardization
and by the

International Electrotechnical Commission

m
O

. American National Standard
Published by

—
The Institute of Electrical and Electronics Engineers, Inc. d
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International Standard ISO/IEC 8802-3 : 1993

ISO (the International Organization for Standardization) and IEC (the International Elec-
trotechnical Commission) form the specialized system for worldwide standardization.
National bodies that are members of ISO or IEC participate in the development of Interna-
tional 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 nongovern-
mental, 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 com-
mittee, ISO/IEC JTC 1. Draft International Standards adopted by the joint technical commit-
tee are circulated to national bodies for voting. Publication as an International Standard
requires approval by at least 75% of the national bodies casting a vote.

In 1985, IEEE Standard 802.3-1985 was adopted by ISO Technical Committee 97, Informa-
tion processing systems, as draft International Standard ISO/DIS 8802-3. Following the proce-
dures described above, the Standard was subsequently approved by ISO and published as ISO
8802-3 : 1989, incorporating ISO 8802-3/DAD 1 which had resulted from the adoption by ISO
in 1987 of ANSIVIEEE Std 802.3a.

A further revision was subsequently approved by ISO/IEC JTC 1 in 1990, incorporating
ISO/IEC 8802-3/Amendments 2 and 5.

A third edition, published in 1992, incorporated ISO/TEC 8802-3/Amendments 3 and 4.

This fourth edition cancels and replaces ISO/IEC 8802-3 : 1992 and incorporates ISO/IEC
8802-3/Amendment 6, Maintenance Ballot; Amendment 7, Layer management; and Amend-
ment 9, System considerations for multisegment 10 Mb/s baseband networks and Twisted-
pair medium attachment unit (MAU) and baseband medium, type 10BASE-T. These amend-
ments were approved in 1992.

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 Regis-
tration Authority. Communications on this subject should be addressed to

Registration Authority for ISO/IEC 8802-3

¢/o The Institute of Electrical and Electronics Engineers, Inc.
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

During the preparation of this International Standard, information was gathered on pat-
ents upon which application of this standard might depend. Relevant patents were identified
as belonging to Xerox Corporation. However, ISO and IEC cannot give authoritative or com-
prehensive 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

Xerox Corporation
P.O. Box 1600
Stamford, CT 06904
USA

8o 1EC

International Organization for Standardization/International Electrotechnical Commission
Case postale 56 ¢ CH-1211 Geneve 20 ¢ Switzerland
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Foreword to International Standard ISO/IEC 8802-3 : 1993

This standard is part of a family of standards for Local and Metropolitan Area Networks. The relation-
ship between this standard and the other members of the family is shown below. (The numbers in the fig-
ure refer to ISO standard numbers.)

8802-2 LINK

8802-3 8802-4 8802-5 8802-7 LINK
LAYER

This family of standards deals with the Physical and Data Link layers as defined by the ISO Open Sys-
tems Interconnection Basic Reference Model (ISO 7498 : 1984). The access standards define four 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 these technologies are as follows:

(1) ISO/IEC 8802-3 [ANSIVIEEE Std 802.3, 1993 Edition], a bus utilizing CSMA/CD as the access
method,

(2) ISO/IEC 8802-4 [ANSIIEEE Std 802.4-1990], a bus utilizing token passing as the access method,

(3) ISO/IEC 8802-5 [ANSI/IEEE Std 802.5-1992], a ring utilizing token passing as the access method,

(4) IS0 8802-7, a ring utilizing slotted ring as the access method.

ISO 8802-2 [ANSI/IEEE Std 802.2-1989], Logical Link Control protocol, is used in conjunction with the
medium access standards.

ISO/IEC 10038 [ANSI/IEEE Std 802.1D, 1993 Edition], Media access control (MAC) bridges, specifies an
architecture and protocol for the interconnection of IEEE 802 LANs below the MAC service boundary.

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

The main body of this standard serves for both the ISO/IEC 8802-3 and ANSI/IEEE Std 802.3 stan-
dards. ISO/IEC and IEEE each have unique foreword sections. The Annex applies to the IEEE standard
only. The Appendixes serve as useful reference material to both standards.
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ANSIIEEE Std 802.3, 1993 Edition

IEEE Standards documents are developed within the Technical Committees of the IEEE
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Mem-
bers 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 IEER
which have expressed an interest 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 view-
point 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 once every five years for revi-
sion or reaffirmation. When a document is more than five years old, and has not been reaf-
firmed, 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, regard-
less 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 represent 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 technical committees are not able to provide an
instant response to interpretation requests except in those cases where the matter has previ-
ously received formal consideration.

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

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

Usa

IEEE Standards documents are adopted by the Institute of Electrical and Electronics
Engineers without regard to whether their adoption may involve patents on articles, ma-
terials, or processes. Such adoptions does not assume any liability to any patent owner, nor
does it assume any obligation whatever to parties adopting the standards documents.

T
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Foreword to ANSI/IEEE Std 802.3, 1993 Edition

(This Foreword is not a part of this International Standard or of ANSVIEEE 802.3, 1993 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 B02.1A.

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 phys-
ical media, each appropriate for particular applications or system objectives. Other types are under investi-

gation.
The standards defining these technologies are as follows:
 IEEE Std 802" 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.
« IEEE Std 802.1B: LAN/MAN Management. Defines an Open System Interconnec-

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

*ISO/IEC 10038 : 1993

[ANSIVIEEE Std 802.1D] MAC Bridging. Specifies an architecture and protocol for the in-
terconnection of IEEE 802 LANs below the MAC service
boundary. :

* [EEE Std 802.1E: System Load Protocol. Specifies a set of services and protocol for

those aspects of management concerned with the loading of sys-
tems on IEEE 802 LANs.

e ISO 8802-2 [ANSI/IEEE Std 802.2]: Logical Link Control

* ISO/IEC 8802-3 [ANSI/IEEE Std 802.3): CSMA/CD Access Method and Physical Layer Specifications

"The 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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s ISO/IEC 8802-4 {ANSI/IEEE Std 802.4]: Token Bus Access Method and Physical Layer Specifications

e ISO/IEC 8802-5 [ANSI/IEEE Std 802.5]: Token Ring Access Method and Physical Layer Specifications

e [EEE Std 802.6: Metropolitan Area Network Access Method and Physical Layer
Specifications
« IEEE Std 802.10: Interoperable Local Area Network Security, Currently Contains

Secure Data Exchange (SDE)

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

s [EEE Std 802.7: IEEE Recommended Practice for Broadband Local Area
Networks

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

Conformance Test Methodology

Another standards series, identified by the number 1802, has been established to identify the conform-
ance test methodology documents for the 802 family of standards. This makes the correspondence between
the various 802 standards and their applicable conformance test requirements readily apparent. 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.

ISO/MIEC 8802-3 : 1993 (ANSI/IEEE Std 802.3, 1993 Edition)

This edition of the standard defines 10 Mb/s baseband and broadband implementations and a 1 Mb/s
baseband implementation of the Physical Layer using the CSMA/CD access method. It is anticipated that
future editions of the standard may provide additional implementations of the physical layer to support
different needs (for example, media, and data rates).

This standard contains state-of-the-art material. The area covered by this standard is undergoing evolu-
tion. Revisions are anticipated to this standard within the next few years to clarify existing material, to
correct possible errors, and to incorporate new related material.

Readers wishing to know the state of revisions should contact

Secretary

IEEE Standards Board

Institute of Electrical and Electronies Engineers, Inc
PO Box 1331, 445 Hoes Lane

Piscataway, NJ 08855-1331

USA

The IEEE 802.3 Working Group acknowledges and appreciates that many concepts embodied in this
standard are based largely upon the CSMA/CD access method earlier described in The Ethernet specifica-
tion as written jointly by individuals from Xerox Corporation, Digital Equipment Corporation, and Intel
Corporation. Appreciation is also expressed to Robert M. Metcalfe and David R. Boggs for their pioneering
work in establishing the original concepts.

e
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Participants

When the IEEE 802.3 Working Group approved the original standard (ANSI/IEEE Std 802.3-1985) in

1983, it had the following membership:

Phil L. Arst
Robert F. Bridge
Charles Brill

G. J. Clancy
John Davidson
Ralph DeMent
Hank (H. N.) Dorris
Judith Estrin
Richard Fabbri
Ingrid Fromm
Milton C. Harper
Bryan Hoover
George D. Jelatis
Harold W. Katz

Donald C. Loughry, Chair

Donald E. Kotas
William P. Lidinsky
Laurie Lindsey
William D, Livingston
Andy Luque

Daniel Maltbie
Jerry MeDowell

C. Kenneth Miller
Robert L, Morrell
Wendell Nakamine
W. P. Neblett
James Nelson
Thomas L. Phinney
David Potter

Robert S. Printis
Gary S. Robinson
Robert Rosenthal
Gary Stephens
Daniel P. Stokesberry
Ken. F. Sumner
Daniel Sze

Victor J. Tarassov
P. E. Wainwright
Lyle Weiman
Hugh E. White
Choa-Ping Wu
Nick Zades

Mo R. Zonoun

Additional individuals who contributed actively in the development of the original standard (ANSI/IEEE
Std 802.3-1985) throughout its elaboration were

Juan Bulnes
Ron Crane
Dane Elliot
Alan Flatman
Maris Graube
Guy Harkins

Dean Lindsay
Then. T. Liu
Robert Moles
Tony Lauck
Joseph St. Amand
Richard Seifert
Nathan Tobol

Mark Townsend
Roger Van Brunt
Bo Vicklund
Chris Wargo
Richard Williams
Ron Yara

The ECMA TC24 Committee on Communication Protocols also provided helpful input in the development

of this standard.

When the IEEE 802.3 Working Group approved ANSI/IEEE Std 802.3a-1988 (Section 10) in November

1984, it had the following membership:

Donald C. Loughry, Chair
Alan Flatman, Chair, Type 10BASE2 Task Force

Menachem Abraham
R. V. Balakrishnan
William Belknap
Charles Brill

Juan Bulnes
Stephen Cooper
Ronald Crane
John Davidson
Mark Devon

Phil Edholm
Gregory Ennis
Judy Estrin
Richard Fransen
Ingrid Fromm
Robert Galin

Rich Graham

Guy Harkins

Greg Hopkins

Joe Kennedy
Hiroshi Kobayashi
Tony Lauck
William Livingston
Hugh Logan
Leland Long

Andy Luque
Daniel Maltbie
Steven Moustakas
Wendell Nakamine
Lloyd Oliver
Aidan Paul

David Potter
Eugene Reilly

Joseph Rickert
Gary Robinson
Robert Rosenthal
Joseph St. Amand
Walter Schreuer
Stephen Soto
Gary Spencer
Robert Summers
Pat Thaler

Geoff Thompson
Wendell Turner
David White
Lawrence White
Rich Williams
Ronald Yara

Mo Zonoun
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The following persons were on the balloting committee that approved ANSI/IEEE Std 802.3-1985 for sub-
mission to the IEEE Standards Board:

W. Adams R. Harrington C. Ostereicher
R. Appleby H. Heilborn M. Papa
G. Arnold L. Heselton S. Peter
Y. Baeg D. Hislop D. Phuoc
E. Beauregard C. Hobbs T. Phinney
J. Becker S. Hollander G. Power
E. Bergaimini P. Hutton A. Reddi
Beorstyn P. Induiago M. Repko
A. Carrato T. Ishida F. Restivo
G. Carson J. Jelemenshy L. Rich
S. Chakradarti 0. Kahn D. Rine
S. Chandra S. Kak R. Rosenthal
F. Chang K. Katzeff P. Ruosadri
C. Chao C. Kessler 8. Samoylenko
C. Chen D. Kirschen B. Sashi
P. Chen R. Kolm A. Sauer
K. Chon T. Kuki N. Schneidewind
R. Chow R. Kunkel 0. Serlin
G. Clinque W. Lai D. Shepard
1. Cotton V. Lasker D. Sloyer
D. Cox N. Lau H. Solomon
R. DeJardins R. Laughlin G. Stephens
D. Dickel F.Lim C. Stillebroer
C. Eldridge T. Lin K. Sumner
P. Enslow J. Loo E. Sykas
J. Fendirch K. Loughner A. Tantawi
M. Figuerea D. Loughry D. Tether
D. Fisher T. Louhenkillbi J. Tourret
J. Fletcher D. Manchester K. Tu
W. Franta M. Marco D. Umbaugh
R. Gagliano D. Matters J. Vorhies
D. Gan D. McInode A. Weissberger
M. Graube D. Michels W. Wenker
M. Greene L. Moraes T. Wicklund
R. Gustin D. Morriss T. Wolf
K. Harbaugh J. Murayama F. Wolff
G. Harkins R. Nelson R. Youg

D. Ofsevit
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The following persons were on the balloting commitiee that spproved ANSIIEEE Std 502.3a-1988
{Section 10) for submisaion to the IEEE Standards Board:

Mamhall Abrams
John Adams
Willinm B. Adams
5. . Ahuja

Kit Athul

William Ayen
Yong-Myung Breg
Wealey A. Ballenger,Jr
Edwardo W, Bergamini
Henk F. Boley

Betty Braomnick
Gworge 6. Carson

Po Chen

L. Y. Choung
Kilnam Choa

T. Ricky Chow
David Cohen

Allea F. Conrad

Irm W, Catton
Robert 5. Crawler
Michel Diar
Mitchell G. Duncan
Philip H. Enslow, Jjr.
Judith Estrin

John W. Feadrich
Harvey A. Freeman
Putrick Gonin

A by Coyal
Michael D, Grachner
Marls Graube
Matnihirs Hismads
Joseph L. Hummond

Keith W. Harbaugh
8. M. Harrls

. Seott Havgdahl
Sharon Healy

C. W. Hobiba

Jim P. Hong

Paul L. Tlution
Richuord 1Y
Coarge D, Jelatis
Guy Junnole
Siegwl L. Junker
Karl H Kellormayr
Miaden Kerunovic
Sumuel Kha

Duvid Kollm

Sastri L. Kola
Hirayr M. Kudyan
Tubeahleo Kulki

Las LuBarre
Wal-Sum Lai
Valerie Laaker
Lanss M Lsach
Edwanl Y S Las
Stephen E. Levin
F.C Lim

Dan ., Loughry
Joseph ¥, I*, Luhukay
Wo-Shun Luk
Mureo Mursnn
Wanmph Mansd
Darrell B, Malodoe
Patrick 8 Melntosh

Muron Meli

David 8. Millman
Aditya N, Mishrs
Tichard J. Moff
David E. Margan
Mike Morgaat
Kiajl Mori

0, J, Morris

H. T. Moultah

Dals A. Murray
Ruth Nelson

J. Dunne Northcutt
Charles Dstereicher
Dy Ofsevit
Young Ob

George Parowski
Thomas L. Phinney
Nikitas Pimopoulos
Daval Potter

John Potveek

Gary 8. Robinssn
Marys Repic
Hobert Rosenthal
Gian Pasclo Hossi
David J, Rypka

8. I. Sumuoylenko
Morman F, Schovidewind
Onear Bepulveda
Omrd Serlin

), Bheppurd

I ¥. Simmons
Dinvid W. Sloyer

When the IEEE Standards Board approved ANSIVIEEE Std 202.3-1988 on June 9, 1988, and ANSIIEEE
Std 802 3a-1988 (Section 10) an: October 20, 1888, it had the following membership:

Donald C. Fleckenstein, Chair

Arthor A, Blaisdell
Fletcher J Buckley
James M. Daly
Stephen K. Dillon
Eugene P, Fogarty
Jay Farstar®

*Member emeritus

Andrew G. Salem, Secreiary

John W. Harch

dack M. Klan

Frank I}, Kirschner
Frank C. Kitanntides
Josnph L. Koeplinger®
Irving Kolodny
Edward Lahse

dohn E May, Jr.
Lawrenes V. MeCall

Marco Migliaro, Vice Chair

L. HBrooe McClung
Danald T. Michaul®
Richard E. Mosher
L. John Runkine
Gary 8 Robinson
Frank L. Rose
Helen M. Wood
Karl H. Zaininger
Dosald W, Zipse

ANSUIEEE Std 802.3-1988 and ANSVIEEE Std 802.3a-1988 were approved by the American National
Standards Institute on January 12, 1988,
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When the IEEE 802.3 Working Group approved ANSI/IEEE Std 802.3¢c-1985 (9.1-9.8) in July 1985, it had
the following membership:

Donald C. Loughry, Chair
Geoffrey O. Thompson, Chair, Repeater Task Force
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Keith Albright
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Joe Kennedy
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Robert Summers
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The following persons were on the balloting committee that approved ANSI/IEEE Std 802.3¢-1985 (9.1-
9.8) for submission to the IEEE Standards Board:

Marshall Abrams
John Adams
William B. Adams

S. R. Ahuja
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Kit Athul

William Ayen
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S. I. Samoylenko
Norman F. Schneidewind
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R. M. Simmons

L. Sintonen

David W. Sloyer
Stephen Soto

Fred Strauss

Bart W. Stuck
Tatsuya Suda
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Daniel T. W. Sze
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When the IEEE Standards Board approved ANSI/IEEE Std 802.3¢-1985 (9.1-9.8) on December 12, 1885,
it had the following membership:

John E, May, Chair John P. Riganati, Vice Chair

Sava 1. Sherr, Secretory

James H. Beall Jay Forater Lawrence V. MeCall
Fleleher J. Bucklay Daniel L Goldbarg Donald T, Micheel®
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*Member emeritus

K. F. Lawranca

ANBLIEEE Std 802.3c-1985 was approved hy the American National Standards Institute on June 4,

1986,
When the IEEE 802.3 Working Group approved ANSIIEEE Std 802.34-1987 (9.9}, it had the following
membership:
Bonald C. Loughry, Choir
Eteven Moustakas, Chaoir, Task Force
Menachem Abraham Lloyd Hasley Timothy Rock
Kaith Albright Hawming Haung David Roos
Keith Amuntzen Charles Hoffnar Walter Behruer
Jean -Piarra Astorg Michoel Hughes Bemir Birgzi
R. V. Balakrishnzan Donald Johoson David Smith
Richard Beonett Mze Johneon Robert Summers
Cherlos Brill Ewi-Yung Jung Pat Thaler
Juan Bulnes Matt Kaltenbach Geotf Thompaan
Robert Camphell FPaul Eellam Mathan Tobol
Luigi Canpyese Srott Kesler Cerlos Tomaszewaki
Albart Claessen Hireahi Hobayashi Wandell Turner
Peter Dawe Hidetsune Kurokawa Joseph Wianekn
Peter Deaaulniera Lee LaBarre Bruce Willisms
Raympnd Dyley Ed Lare
Jeif Ebaling Wayre Lindguist OBSEEVERS
Giiznfranco Enrico Terry Lockyer
Alan Flakman Dgn Loughry Allen Cherin
Richard Franzen James Luocas John Desramar
Trgrid Fromm Andy Luque Paul Esstman
Robart Galin Lloyd Olivar Shinji Emori
Mark Garhold Aiden Paul Jire Kaahio
Adi Golbert Rov Fierce Michael Len
Rich (fraham Eric Rawson Luciano Marchitto
Rivh Gumpertz Joseph Rickert Jim Montrone
Hacene Hariti Gary Robinson Peter Tarrant

The [EC T(83 Committee on Information Technology Equipment alse provided very helpful input to the
develepment of the FOIRL Standard (2.9).
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The following persons were on the balloting committee that approved ANSI/IEEE Std 802.3d-1987 (9.9)

for submission to the IEEE Standards Board:

William B. Adams
S. R. Ahuja

Kit Athul

William Ayen
Eduardo W. Bergamini
Paul W. Campbell, Jr.
George S. Carson
Po Chen

L.Y. Cheung
Kilnam Chon

W. F. Chow

Michael Coden
A.F. Conrad

Robert S. Crowder
Michel Diaz

N. I. Dimopoulos

M. G. Dunecan
Philip H. Enslow, Jr.
Judith Estrin

John W. Fendrich
Harvey A. Freeman
Patrick S. Gonia

R. L. Gordon

A, Goyal

M. D. Graebner
Maris Graube
Joseph L. Hammond
Stephen Harris

J. Scott Haugdahl
C. W. Hobbs

Paul Hutton
Richard Illif

E. D. Jenson

Guy Juanole

Karl H. Kellermayr

When the IEEE Standards Board approved ANSI/IEEE Std 802.3d-1987 (9.9) on December 12, 1985, it

had the following membership:

Donald C. Fleckenstein, Chair

James H. Beall
Dennis Bodson
Marshall L. Cain
James M. Daly
Stephen R. Dillon
Eugene P. Fogarty
Jay Forster
Kenneth D. Hendrix
Irvin N. Howell

*Member emeritus

ANSI/IEEE Std 802.3d-1987 was approved by the American National Standards Institute on February 9,

1989.

M. Kezunovic
Samuel Kno

S. E. Kille

David Kollm
Takahiko Kuki

Lee LaBarre
Wai-Sum Lai

Lanse M. Leach
Edward Y. Lee

R. C. Lightburn
F.C.Lim

William D. Livingston
Don C. Loughry
Joseph F. P. Luhukay
Wo-Shun Luk

Marco Ajmene Marsan
Joseph Massi

Marco Meli

Darrel B. McIndoe
P. S. McIntosh
David S. Millman
Aditya N. Mishra
David E. Morgan
Mike Morganti
Kanji Mori

David Morris

H. H. T. Mouftah
Dale N. Murray

R. R. Nelson

J. D. Northeut
Charles Oestereicher
Young Oh

George Parowski
Thomas L. Phinney
J. M. Potucek

Marya Repko

Andrew G. Salem, Secretary

Leslie R. Kerr

Jack Kinn

Irving Kolodny
Joseph L. Koepfinger*
Edward Lohse

John May

Lawrence V. McCall
L. Bruce McClung

Gary S. Robinson
Robert Rosenthal
Gian Paolo Rossi
David J. Rypka

S. I. Samaylenko
Norman F. Schneidewind
Omri Serlin

D. Sheppard

Ron Simmons

J. B. Sinclair

L. Sintonen

Tom Stack

Carel M. Stillebroer
Fred Strauss
Tatsuya Suda

P. Sugar

Efstathios D. Sykas
Daniel T. W. Sze
Ahmed N. Tantawi
H. C. Torng

D. F. Towsley
Wei-Tek Tsai
Stanko Turk

L. David Umbaugh
J. T. Vorhies

Pearl S. C. Wang
Don Weir

Alan J. Weissburger
W. J. Wenker

Earl J. Whitaker
Bryan Whittle
Michael Willett
David C. Wood
Tsong-Hu Wu

Oren Yuen

Marco Migliaro,Vice Chair

Donald T. Michael*

L. Juhn Rankine

John P. Riganati

Gary S. Robinson
Frank L. Rose

Robert E. Rountree
William R. Tackaberry
William B. Wilkens
Helen M. Wood
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When the IEEE 802.3 Working Group approved ANSITEEE Std 502.3b-1885 (Section 11), it had the
following membership:

Donald C. Loughry, Chair

Menachem Abraham, Chair, Type 10BROAD36 Task Force

Keith Albright Frod Huang Aldan Pual

B, V. Balakrishnan Btephen Janshego David Potter
William Belknap Deounld Johnsan Erie Ruwsan
Richard Bennett Kwi-Yung Jung Fugene Reilly
Charles Brill Puul Ksllam Joseph Rickert
Juan Bulnes Joe Kenpedy Anthony Hizxzolo
Htephen Cooper Hironhi Kobayashi Gary Robinson
Ronald Crane Liso LaHarre Timothy Rock
Juha Davidson Ed Lam Diavid Foos
Mark Devan Tony Lauck Roberi osenthal
Pyl Enstman dohn Laynor Joseph St. Amand
"hil Edboln William Livingnion Walter Schrouer
Giregory Ennis Terry Lockyer Somlr Sirazi
Judy Estrin Hugh Lagan David Smith
Alan Flatman Laland Lang Stephen Soto
Richard Fransen Jamea Lucna Gary Speacer
logrid Fromm Andy Lugue Robert Summers
Robert Galin Dassed Malthie Pat Thale:
Sharad Ganedhi Joseph Masor ol Thompson
Rich Graham Steven Moustakas Nathan Tobel
Hichard Gumperts Namyan Murthy Wendell Turner
Hacene Hariti Wendell Nnkamine Murc Warshaw
Gy Harkins Lioyd Oliver David White
Chrugory Hopkine Mo Zonoun

The following persong were on the balloting committee that approved ANSI/IEEE Std B02.3b-1986
{(Section 11) for submission to the [EEE Standards Board:

Marshall Abrama E Douglas Jensen George Parowski
John Adams Guy Juanale Thomaa L. Phinney
Willinm B. Adams Siegul L. Junker Nikitas Pimopoulos
5 K Ahum Karl H. Kellermayr Davad Potter

Kit Athul Misden Kezunovncs John Potvoek
Willism Ayen Samuw| Khe Gary B, Rohinson
Yong-Myuny Haeg David Kollm Marya Repho
Wealey A. Ballenger, Jr Sastri L. Hota Robert Rosenthal
Edwardo W, Bargamini Hirayr M. Kudyan Qisn Paclo Hossi
Henk F. Baley Tukahiko Kuki David J, R

George 5. Carson Law LaBarre 8. 1. Samoylenkn
Pa Chen Wai-Sum Lai Norman F. Schoeidewind
L. Y. Cheung Valeris Lasker Ouesr Sapulveds
Kilnam Chon Lansa M. Loach Omri Serlin

T. Hicky Chow Fdward Y. 8. Lee D 8h

Navid Cohen Hephen E. Levin R M. Siznmons
Allin F. Conrad F.C. Lim David W, Sloyer
Ira W. Cotion Dannld C, Loughry Susphen Soto
Robert 8. Crowder Josaph F. P. Luhukay Tom Btack

Michel Dinx Wo-Shun Luk Caral M. Stillebroer
Mitchell G. Dunean Miurco Marnan Fred Strouas
Fhilip H. Enalow, Jr. Joseph Mossi Bart W, Stuck
Judith Estrin Darrell B. Melndoe Tatsuya Suda
John W. Fendrich Patrick 8. Melntosh Peter Sugar
Harvey A. Freeman Marco Mell Efutatlion 1), Sykas
Patrick Gonia DPavid 8 Millman Danied T. W. Sse
Ambuyj Goyal Aditya N. Mishra Ahmed N, Tantaul
Michas! D. Grachoar Richard J. Moll Mario Tokoro
Mars Graube David E. Morgan H. C. Tormg
Nobuhiro Hamada Mikes Morganti Dopald F. Towsies
Jeseph L. Hummond Kinji Mari Wei-Tek Taai
Keith W. Harbaugh 1. J, Morris M. Touchiya

8 M. Harris H. T. Moudtah Hichard Tung

J. Beott Haugdah] Dale A, Murray Stanks Turk
Sharon He Ruth Nelsan L. David U/mbaugh
., W. Hobbs J. Duane Northeott James Vorhies

Jim 1", Hong Chinrlos Osslereicher Poarl 8, C., Wang
Paul L, Hutton David Crwevit Do Wair

Hiehard [ Youny Oh Alan J, Waeissberger
George D. Jelatiu Willinm J, Wenker
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Earl J, Whitaker
Bryan § Whittle

Michael Willett
Donald Wittman

Goorpe H. Wood
Twong-Ho Wy

When the IEEE Standards Board approved ANSIVIEEE Std 802.3b-1985 (Section 11) on Beptember 19,

1885, it had the following membership:

John E. May, Chair

Jumes H. Beall
Fletcher J. Buckley
Rene Onstenachiold
Edward Chelott
Edward J. Cohan

Paul G, Cummings
Donald C. Fleckenstein

“Membar emeritus

Bava L Sherr, Secretary

Jay Foratar

Daniel L, Goldberg
Kanneth 1. Hendrix
Irvin N, Howell

Jack Klan

Josoph L. Koepfinger*
1rving Kolodny

R F. Lawrence

John P, Riganati,Vice Chair

Lawrence V. MoCall
Dunald T, Michael*
Frank L. Rope
Qlifford 0, Swanson
J. Richard Weger

W. B, Wilkens
Charles J. Wylie

ANSIIEEE Std 802.3b-1985 was approved by the American National Standards Institute on February

28, 1986.

When the IEEE 802.3 Working Group approved ANSI/IEEE Std 802.3¢-1987 (Section 12) in November

18886, it had the following membership:

Menachem Abraham
Keith Albright
Keith Amundsen
Jean-Plerre Astorg
R V. Balakrishnsn
lan Barker

Charles Brill

Juan Hulnes

Richard Frunsen
Murk Cerhold
Adi Golbert

Donald C.
Robert Galin, Chair, Type 1BASES Task Force

Righ Graham
Richard Gumpertz
Huvene Hariti

Lioyd Hasley
Haw Ming Haung

ry, Chair

David Smith
Robert Summars
Peter Tarmant
Mark Tuylor

Pat Thaler
Geall Thom pacn
Nathan Tobal
Crrlos Tomanzewnki
duyahros Ulal
doweph Wisncko
Brooe Willinms
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The fellowing persons were on the balloting commities that approved ANSLIEEE Std 802.3e-1987
{Section 12} fur submigsion to the [EEE Standards Board:

Marshall D. Abrams Hichard Diff J. M. Potucak
William B, Adams E. D, Jenson Maryn Hepko
5 H. Ahuja Guy Juanale Cary 8. Rebinson
E. D. Amer S. L. Junker HRobert Resenthal
Kit Athul Karl H. Kellermayr Grian Peolo Eosal
William Ayen M. Kezungyic David J. Rypha
Eduarde W. Bergamini Samual Kho 3. 1 Samaylenko
H. F. Boley 4. E. Kille MNorman F. HSchoeidewind
Paul W. Camphell, Jr, David Kollm Omrl Borlin
George 5. Carson Takahiko Kuki L. Sheppard
Po Chen Lee LaBarre Eon Simmong
L. ¥. Chaong Wai-Bum Lai J. B. Sinclair
Kilnam Chon Lanea M. Leach L. Sintonen
W. F. Chow Edward Y. Leoa Stephen H. Soto
Michaal Codan 5. E. levin Tom Stark
AL F. Conrad E. C. Lightburn Carel M, Stillabroar
Ira Cotton F.C.Lim Fred Strauss
D E. Crotty William T Livingston Bart W. Stuck
Robert 5. Crowder Don €, Loughry Tetauya Suds
Michel Diaz doseph F. P. Luhukay P, Bugar
N. L. Dimepoulos Wo-Shun Luk Efatathics D. Sykas
M. G. Duncan Marco Ajmone Marsan Daniel T. W, Sze
P. M. Elliot Juseph Massi Ahmed N. Taotawi
Fhilip H. Enslow, Jr, Marco Meli H. C. Torug
Judith Eatrin Derrel B, McIndoe D, F. Toweley
John W, Fandrich P, 5. Meclotash Wei-Tek Taai
G. A. Foggiato David 5. Millman Masahire Tsuchiya
Harvey A, Freeman Aditya N. Mishra Stanlko Turk
HRaobart J. Gagligna Devid E. Morgan L. David Umbsaugh
T. F. Gannon IT11 Mike Morganti J. T. Vorhies
Patrick . Gonia Kanji Mori Fearl 8. C. Wang
B. L. Gordon David Mezris Cron Weir
A Gayal H. H. T. Mouftah Alan J, Weissburger
M. D. Grashnar Dale N, Murray W, J. Wenker
Maris Grauhe R R. MNelsan Earl J, Whiteker
Joseph L. Hammond £. D. Northout Bryan Whittle
Staphen Harris Charles Oestereicher Michael Willait
J. Beott Havgdaht Young Oh David C. Woad
. W, Hobbs George Parowski Tuong-Ho Wu
Peul Hutton Thomas L. Phioney Oren Yuen

David Potiar

When the IEEE Standards Board approved ANSLIEEE Sitd 802, 3e-1987 (Section 12} on June 11, 1987, 1t

had the following memberghip:

Donald €. Fleckenstein, Chair Marco W. Migliaro,Vice Chair

Andrew (3. Balem, Secretary
James H. Beall Leslie R, Hoarr L, Juhn Bankine
Dvannis Bodsoo Jack Kinn John P. Rlganati
Marahall L. Can Trving Kolodny CGary 5. Hohinsan
Jamea M. Daly Joaaph L. Koepfingar® Frank L. Rosa
Stephen R Dillon Edward Lokae Robert B, Rountree
Eugens P. Fogarty John May Hava I. Sharr*
Jay Forgtar Lawrence V. McCall William R, Tackabarry

KEeoneth [) Hendrix
Irvin N. Howell

"Member smeritus

L. Bruce MeClong
Donald T. Michael*

Willium B, Wilkens
Helen M. Wood

ANSLI/IEEE Std 8502.3e-1987 was approved by the American National Standards Institute on December

15, 1987.
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When the IEEE 802.3 Working Group approved ANSI/IEEE Std 802.3h-1990 (Section 5), it had the fol-

lowing membership:

Menachem Abraham
John R. Agee
Richard Anderson
Ekkehard Antz
Keith Amundsen
Susie Armstrong
R. V. Balakrishnan
Mark Bohrer
Richard Brand
Thomas Butler
Luca Cafiero
Robert R. Campbell
Luigi Canavese
Jacques Christ
Michael Coden
Robert Conte

Bill Cronin

Peter Cross

John DeCramer
lan Crayford
Nabil Damouny
Sanjay Dhawan
Raymond 8. Duley
Paul Eastman
Richard Ely
Gianframeco Enrico
Norman Erbacher
Steve Evitts

Alan V. Flatman
Ingrid Fromm

Mel Gable

Bob Galin

Mark Gerhold
Rich Graham
Andreas Gulle
Richard Gumpertz
Clive Hallatt
Kevin Hamilton
Benny Hanigal
Lloyd Hasley

Donald C. Loughry, Chair
Andy J. Luque, Chair, Layer Management Task Force

W. B. Hatfield
Stephen Haughey
Carl G. Hayssen
Ariel Hendel
Chip Hicks
William Hingston
Charles Hoffner
Ernie Jensen
Clarence Joh
Dieter W. Junkers
Donald C. Johnson
Mize Johnson
Scott Kesler

Bob Kilgore
Yongbum Kim
Bill Kind

John Kincaid
Tadayoshi Kitayama
Paul Kopera
David Kung
Michael Lee
Richard Lena
Yoseph Linde
Wayne Lindquist
T. D. Lockyer
James A. Lucas
lan Lyon

Kenneth MacLeod
Luciano Marchitto
Charles Marsh
Bob Matthys
Steven Moustakas
Narayan Murthy
Darcy Nelson

Bob Norton

Mike O'Connor
Chris Oliver

Lloyd Oliver
Kazuyuki Ozawa

Keith Onodera
Tony Peatfield
Peter Rautenberg
Bill Reysen

Gary Robinson
Steven Robinson
Moni Samaan
Fred Sammartino
Stan Sassower

F. Sarles

Ronald Schmidt
Tom Schmitt
Frederick Scholl
Ron Shani

Semir Sirazi
Joseph Skorupa
David A. Smith
Bob Smith

Steve Smith
Robert Snyder
Graham Starkins
David E. Stein
Peter Tarrant
Mark Taylor
Patricia Thaler
Douglas Thompson
Geoffrey O. Thompson
Nathan Tobol
Carlos Tomaszewski
[erbert Ul
Steven Ulrich
John Visser
William Wager
Joseph A. Wiencko, Jr.
Bruce Williams
Richard Williams
Roger Wilmarth
Mike Wincn

Mark Wingrove
Nobushige Yokota

The following persons were on the balloting committee that approved ANSI/IEEE Std 802.3h-1990 for
submission to the IEEE Standards Board:

William Adams
Kit Athul

William E. Ayen
Ali Bahrololoomi
George S. Carson
Chih-Tsai M. Chen
Michael H. Coden
R. A, Conser

R. S. Crowder
Andrew Davidson
Luis F. M. De Moraes
N. 1. Dimopoulos
Mitchell Duncan
John E. Emrich
John W. Fendrich
Harold C. Folts
Harvey Freeman
Ingrid Fromm

D. G, Gan

Patrick Gonia
Julio Gonzalez Sanz
Michael Graebner

Maris Graube
Joseph L. Hammond
Stephen Harris

J. Scott Haugdahl
C.W_.L. Hobbs
Chris Hsieh
Richard J. iff

Raj Jain

M. Kezunovic
Samuel Kho

Tom Kurihara

Lee Labarre
Anthony B. Lake
Mike Lawler
Jaiyong Lee

F.C. Lim
Randolph S. Little
William Livingston
Joseph Loo

Donald C. Loughry
Andy J. Luque
Kelly C. McDonald

Darrell B. McIndoe
Richard H. Miller
David S. Millman
Adirya Mishra
John E. Montague
M. A. F. Morganti
Kinji Mori

D. J. Morris

M. T. Mouftah
Arne A. Nilsson
Charles Oestereicher
Young Oh

Thomas L. Phinney
Rafat Pirzada

Udo Pooch

Robert S, Printis
Marya S. Repko
John P. Riganati
Gary S. Robinson
N. F. Schneidewind
Manfred H. Seifert
D. A. Sheppard
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Glon Srerwood Frank J Strapss James Yoz haes
K. M. Sanmons E. D. Sykas Dgn Weir

Lo San o AN Thntaw: A . Whenlar
Harry F. Solomon Mathar Tebol Farl J. Whitalier
Hobsart K Soothand Twi-Tek Tanl 0. C. Woad

John Spragins Duvid L. Umbaugh Cwarge B. Wright
C. M. Stillebrosr T. A. Vareiani Orca Yoea

When the IEEE Standards Board approved ANSI/IEEE Btd 502.3h-1990 on Septernber 28, 1990, it had
the fullawing membership:

James M. Daly, Vier Chairman
Androw G, Salem, Secretory

Marco W, Migliaro, Chasirmon

Duanw Hadson

Kaoneth D, Hepdriz

Lowrence V. McCall

Faul 1., Borel] John W. Harch L. Broce MeClung
Fluicher J, Buckley Joseph L. Hoeplingsr* Donald T. Michael®
Allea 1. Clapp Irving Kolodoy Stig Nilsson
Stephen K. Dillon Michas] A Lawler Ray T. (hahi
Donald C. Fleckenstesin Douald J. Loughry Gary 8 Rolsinson

Juy Forstes®
Thomas L. Hannan

*Member Emeritos

John E. May, Jr

Terrapee K Whittemare
Necald W, Zipse

ANSVIEEE Std 802.3h-1990 was approved by the American National Standards Institute on March 11,

1961,

When the [EEE 802.3 Working Group approved ANSIIEEE Std 802.3i-1980 (Sections 13 and 14), it had the

following membership:
Donald C. Loughry, Chair’
Pairicia Thaler, Chair, Type 10BASE-T Task Force'
Menachem Abraksm Pacl (Skip) Fly Swven Koller
l.oc Adriaefsseis Richard Ely Paul Bopern
Jahe K Age= Narman Erbacher Laorud Koghevoy
Keith Amundssn Hteve Evitle Ted Kummert
Richard Anderson Eldou Fuist Davld Kong
Risphen J. Andsreon Alan V. Flatman Michael Lebar
Bikohard Ante Ingrid Fromm Michael Lae
Susle Armstrong Mel Gable Richird Lefkowite
K. V. Balakrishnan Roburt Clulin Richard Lena
Robarta Bertald Mark Clerbold Yoweph Linde
Dhive Bethons Andreas Gulla T, D) Lockyer
Mark Bahrer Riglard Gumperts Andy J, Lugue
Hehurd Beand Clive Hallatt Konnelh MaeLaod
Thomas Butler Renny Hunigal Liucliano Morchitto
Luca Cafiero W, B. Hoidield Clins Lo Misrmhi
Hubuart B Campbell Btaphon Haughey Steven Moustakas
Lulgi Canavese Courl G Hayssan Nargyan Murthy
Michae! Caden Ernle Jensen Dorey Nulwoa
Kovin Cone Clarence Jah Toh Norton
Ralwrt Conte Donald C Jehnson Mike OrConnor
Neil Cocte Mizs Jolipsar Chrip Oliver
lan Crayiond lmra Juhalag Lloyd Uliver
Bill Cremin Dister W. J ook HKeith Onodera
Prtsr (roms Jool 5 Kalman Razuyuk: Deaws
Joo Curelo Rainer Haps Charlea Palanzo
Nubil Namouny Bob Kilgore Toay Pustfield
Mark Darby Yongbum Kim Peter Rautenberg
Jubin Thel rumer Joha Kineaid Aill Reyuen
Tazlo M. Denicolo Bill Kine CGary Kobinsen
Sanjay Dawin Tadayoahi Kitaysma Htarvun Fobinsgn

"Patricin Thaler, Current Chair
"Richard Anderson, Current Chair
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Ron mufﬂu
Jowgph 8 P
D‘::lfi A, Smith

"The following persons were on the balloting committee for ANSIIEEE Std 802.9i-1990:

Banduls W, Abeysundara
Willium B, Adams

Den Aalmore

Hnsne 8. Alichatib
Josinthun Allan

Brian J, Casey

Guarge C, Chachis
Chih-Tanl Chen

Goruld W, Clehanowski
Michael H. Coden
Keith Colling

John N, Fergunon
Humuel Fineberg
Ernpat L, Fogle

Joseph L. Hammond

Clark M. Hay

Maratin . Hopwaod
arshns D,

Anne B, Horton

Glonnilo L. Hubscher

Wing Huen

Bob Jwoobuen
Haj Jain

Udo W, Pooch

Hardy J. Pottinger
Andris Putains

Thad L. D. Regulinaii
Francisco J. Rotivo
John R Riganati
Saber Hith

Julio Gonaalez Sanz
Ambatipudi Sastry
Vidyadhar 8. Savant
Mang) Kunar Baxenn
Larno Schachtor
Norman Schneldowind

Geolfray O, Thompaan
Nathal Tobol

Willlam H. Yundt
Zhno Wei
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When the |EEE Standards Board approved ANSI/IEEE Std %02.3i-1990 on September 28, 1990, it had

the following membership:
Marco W, Migliaro, Chairman James M. Daly, Vice Chairman
Andrew (. Balem, Secrefory

Dwanis Bodson Keanseth ). Hendrix Lawrenca V, MaCall
Paul L. Bereill John W, Horch L. Bruca MeClung
Flutehse J, Duckley desaph L. Koopfinger® Donadd T, Michae]*
Allen L. Clapp Irving Kolodny Stig MHason
Bgphan R, Dhllon Michagl A Lawlor Roy T Oinhi
Deaald €, Flackenstain Donald I, Loughry Ciary 8, Rubiason
Jay Forstor* John B, Muy, Jr, Terrnncee R. Whittemore

Thomas L. Hunoan Donald W. Zipee

"Member Emerituy

ANSLUTEEE Std 802 3i-1930 was approved by the American National Standards Institute on March 11,
1891
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Information technology—Local and metropolitan
area networks—

Part 3: Carrier sense multiple access with collision
detection (CSMA/CD) access method and physical
layer specifications

1. Introduction

11 Overview

L1.1 Bagiec Concepts, The Carrier Sense Multiple Access with Collision Detection (CEMA/LCD) media
access method is the means by which twe or more stations share a common trangmission medium, To
transmit, a station waits (defers) for a quiet period on the medium (that ig, no other station i transniit-
ting) and then sends the intended message in bit-serial form.. If, after initiating a transmisgion, the mes-
gsage collides with that of another station, then each transmitting station intentionally sends a few
additional bytes to ensure propagation of the collision throughout the system. The station remains silent
for &2 random amount of time (backeff) before attempting to transmit again. Fach aspect of this access
method process is specified in deteril in subsequent sections of this standard.

This is a comprehensive standard for Local Area Networks employing CSMA/CD a3 the access method.
Thig standard is intended to encompazs several media types and techniques for sipnal rates of from 1 Mbys
to 20 Mbfs. This edition of the standard provides the necessary specifications for 10 Mb/s bageband and
broadband systems, a 1 Mb/s baseband gystem, and a Repeater Unit.

L12 Architectural Perspectives. There are two important ways to view local area network design cor-
reaponding to

(1} Architecture. Emphagizing the logical divisions of the system and how they fit together,
(2} Implementation. Emphasizing actual enmponents, their packaging and interconnection.

This standard {s organized along architectural lines, emphasizing the large-scale separation of the sys-
tem into two parts: the Media Access Control (MAC) sublayer of the Data Link Layer, and the Physical
Layer. These layers are intended to correspond closely to the lowast layers of the ISO Model for Open Sys-
tems Interconnection (see Fig 1-1), See IS0 7495:1984 [10].1 The Logical Link Control (LLC) aublayer and
MAC sublayer together encompase the functions intended for the Data Link Layer as defined in the O8]
model.

L121 An architectural organization of the standard has two main advantages:
(1} Clarity. A clean overal! divigion of the design alimg architectural lines makes the standard elearer.,
(2} Flexibility. Segregation of medium-dependent aspects in the Physical Layer allows the LLC and
MAC aublayers to apply to a family of transmission media.

Partitioning the Data Link Layer allows various media access methods within the family of Local Area
Network standards.

! The numbers in brackets correspond to those of the references listed in 1.3; when preceded by A, they eorrespond te tl'm&-].isbed in
the Annex.
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