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Abstract: MAC Control Frame to support IEEE 802.1Q Priority-based Flow Control is defined in
this amendment.
Keywords: Data Center Bridging, Ethernet, IEEE 802.3bd, MAC Control, PAUSE, Priority-based
Flow Control

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

Copyright © 2011 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 10 August 2011. 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.

PDF: ISBN 978-0-7381-6663-6 STD97116 
Print: ISBN 978-0-7381-6664-3 STDPD97116

IEEE prohibits discrimination, harassment and bullying. For more information, visit http://www.ieee.org/web/aboutus/whatis/policies/p9-
26.html. 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.
uthorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:01:40 UTC from IEEE Xplore.  Restrictions apply. 

ails: IEEE 802.3bd-2011

http://www.avadocuments.com/doc/ieee-802-3bd-2011
http://www.avadocuments.com/doc/ieee-802-3bd-2011


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
development 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 without compensation. While the IEEE administers the process and establishes rules to promote fairness
in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, 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
revision or reaffirmation, or every ten years for stabilization. When a document is more than five years old and has not been
reaffirmed, or more than ten years old and has not been stabilized, 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 his or her
independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the advice of a
competent professional in determining the appropriateness of a given IEEE standard.

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 concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except
in those cases where the matter has previously received formal consideration. A statement, written or oral, that is not
processed in accordance with the IEEE-SA Standards Board Operations Manual shall not be considered the official position
of IEEE or any of its committees and shall not be considered to be, nor be relied upon as, a formal interpretation of the IEEE.
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. 

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. Recommendations to change the status of a stabilized standard should include a rationale as to
why a revision or withdrawal is required. Comments on standards and requests for interpretations should be submitted to the
following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854
USA

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.
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Introduction  

IEEE Std 802.3™ was first published in 1985. Since the initial publication, many projects have added
functionality 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 802.3bd-2011).

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 capabilities have been added to IEEE Std 802.3.

Some of the major additions to IEEE Std 802.3 are identified in the marketplace with their project number.
This is most common 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), IEEE Std 802.3ae™ added 10 Gb/s operation (also called 10 Gigabit Ethernet) and
IEEE Std 802.3ah™ specified access network Ethernet (also called Ethernet in the First Mile). These major
additions are all now included in, and are superseded by, IEEE Std 802.3-2008 and are not maintained as
separate documents.

At the date of IEEE Std 802.3bd-2011 publication, IEEE Std 802.3 comprised the following documents:

IEEE Std 802.3-2008

Section One—Includes Clause 1 through Clause 20, Annex A through Annex H, and Annex 4A.
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 Clause 33 and Annex 22A through Annex 33E.
Section Two includes management attributes for multiple protocols and speed of operation as well as
specifications for providing power over twisted pair cabling for multiple operational speeds. It also
includes general information on 100 Mb/s operation as well as most of the 100 Mb/s Physical Layer
specifications.

Section Three—Includes Clause 34 through Clause 43 and Annex 36A through Annex 43C.
Section Three includes general information on 1000 Mb/s operation as well as most of the 1000 Mb/s
Physical Layer specifications.

Section Four—Includes Clause 44 through Clause 55 and Annex 44A through Annex 55B.
Section Four includes general information on 10 Gb/s operation as well as most of the 10 Gb/s Physi-
cal Layer specifications.

Section Five—Includes Clause 56 through Clause 74 and Annex 57A through Annex 74A. Clause 56
through Clause 67 and associated annexes specify subscriber access and other Physical Layers and
sublayers for operation from 512 kb/s to 1000 Mb/s and define services and protocol elements that
enable the exchange of IEEE 802.3 format frames between stations in a subscriber access network.
Clause 68 specifies a 10 Gb/s Physical Layer specification. Clause 69 through Clause 74 and

This introduction is not part of IEEE Std 802.3bd-2011, 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 8: MAC Control Frame for Priority-based Flow Control.
iv Copyright © 2011 IEEE. All rights reserved.
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associated annexes specify Ethernet operation over electrical backplanes at speeds of 1000 Mb/s and
10 Gb/s.

IEEE Std 802.3av™-2009

This amendment includes changes to IEEE Std 802.3-2008 and adds Clause 75 through Clause 77 and
Annex 75A through Annex 76A. This amendment adds new Physical Layers for 10 Gb/s operation on
point-to-multipoint passive optical networks.

IEEE Std 802.3bc™-2009

This amendment includes changes to IEEE Std 802.3-2008 and adds Clause 79. This amendment
moves the Ethernet Organizationally Specific Type, Length, Value (TLV) information elements that
were specified in IEEE Std 802.1AB™ to IEEE Std 802.3.

IEEE Std 802.3at™-2009

This amendment includes changes to IEEE Std 802.3-2008. This amendment augments the capabilities
of IEEE Std 802.3-2008 with higher power levels and improved power management information.

IEEE Std 802.3™-2008/Cor 1-2009

This corrigendum corrects the PAUSE reaction timing delay value for the 10GBASE-T PHY type.

IEEE Std 802.3ba™-2010

This amendment includes changes to IEEE Std 802.3-2008 and adds Clause 80 through Clause 88,
Annex 83A through Annex 83C, Annex 85A, and Annex 86A. This amendment adds MAC
parameters, Physical Layers, and management parameters for the transfer of IEEE 802.3 format frames
at 40 Gb/s and 100 Gb/s.

IEEE Std 802.3az™-2010

This amendment includes changes to IEEE Std 802.3-2008 and adds Clause 78. This amendment adds
changes required to enable energy efficient operation of several existing Physical Layers.

IEEE Std 802.3bg™-2011

This amendment includes changes to IEEE Std 802.3-2008 and adds Clause 89. This amendment adds
a new PMD type and management parameters for 40 Gb/s operation over single-mode fiber.

IEEE Std 802.3bf™-2011

This amendment includes changes to IEEE Std 802.3-2008 and adds Clause 90. This amendment
adds changes required to provide an accurate indication of the transmission and reception initiation
times of packets required to support time synchronization protocols, e.g., IEEE Std 802.1AS or
IEEE Std 1588-2008.

IEEE Std 802.3bd™-2011

This amendment includes changes to IEEE Std 802.3-2008 and adds Annex 31D. This amendment
adds changes required to define a MAC Control Frame to support Priority-based Flow Control.

IEEE Std 802.3 will continue to evolve. New Ethernet capabilities are anticipated to be added within the
next few years as amendments to this standard.
Copyright © 2011 IEEE. All rights reserved. v
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Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementors of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and private
uses. These include both use, by reference, in laws and regulations, and use in private self-regulation,
standardization, and the promotion of engineering practices and methods. By making this document
available for use and adoption by public authorities and private users, the IEEE does not waive any rights in
copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association website at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA website at http://standards.ieee.org.

Errata

Errata, if any, for this and all other IEEE 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.

Downloads

Portions of this standard can be downloaded from the Internet. Materials include PICS tables, data tables,
and code. URLs are listed in the text in the appropriate sections. 

Interpretations

Current interpretations can be accessed at the following URL: 
http://standards.ieee.org/reading/ieee/interp/index.html
vi Copyright © 2011 IEEE. All rights reserved.
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Patents
Attention is called to the possibility that implementation of this amendment may require use of subject
matter covered by patent rights. By publication of this amendment, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in connection
with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
nondiscriminatory. Users of this amendment are expressly advised that determination of the validity of any
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
information may be obtained from the IEEE Standards Association
Copyright © 2011 IEEE. All rights reserved. vii
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Participants

IEEE Std 802.3bd was developed in the IEEE 802.1 Working Group to define a MAC Control Frame to
support IEEE Std 802.1Qbb™. The balloting committee for Working Group ballot was formed from IEEE
802.1 Working Group members and any IEEE 802.3 Working Group members who wished to join it. The
following list includes the members of IEEE 802.1 Working Group at the beginning of the P802.3bd
Working Group ballot and the IEEE 802.3 members who participated in the ballot: 

David J. Law, IEEE 802.3 Working Group Chair
Wael William Diab, IEEE 802.3 Working Group Vice-Chair

Adam Healey, IEEE 802.3 Working Group Secretary
Steven B. Carlson, IEEE 802.3 Working Group Executive Secretary

Valerie Maguire, IEEE 802.3 Working Group Treasurer

Anthony Jeffree, IEEE 802.1 Working Group Chair
Paul Congdon, IEEE 802.1 Working Group Vice Chair

Patricia Thaler, Chair, Data Center Bridging Task Group

Zehavit Alon
Pete Anslow
Siamack Ayandeh
Jan Bialkowski
Jean-Michel Bonnamy
Paul Bottorff
Rudolf Brandner
Matt Brown
Craig Carlson
Weiying Cheng
Rao Cherukuri
Jin-Seek Choi
Don Connor
Diego Crupnicoff
Claudio Desanti
Zhemin Ding
Linda Dunbar
David Elie-Dit-Cosaque
Janos Farkas
Donald Fedyk
Norman Finn
Robert Frazier
John Fuller
Illango Ganga
Geoffrey Garner
Anoop Ghanwani
Franz Goetz
Eric Gray
Karanvir Grewal
Craig Gunther
Mitch Gusat
Stephen Haddock
Marek Hajduczenia

Asif Hazarika
Charles Hudson
Romain Insler
Pankaj Jha
Abhay Karandikar
Prakash Kashyap
Hal Keen
Keti Kilcrease
Yongbum Kim
Philippe Klein
Mike Ko
Glenn Kramer
Vinod Kumar
Bruce Kwan
Kari Laihonen
Ashvin Lakshmikantha
John Lemon
Marina Lipshteyn
Gael Mace
Ben Mack-Crane
David Martin
Alan McGuire
James McIntosh
Menucher Menuchery
John Messenger 
Gabriel Montenegro
Matthew Mora
John Morris
Shimon Muller
Eric Multanen
Paul Nikolich
Kevin Nolish
David Olsen
Donald Pannell

Glenn Parsons
Joseph Pelissier
David Peterson
Hayim Porat
Max Pritikin
Rick Rabinovich
Karen Randall
Josef Roese
Derek Rohde
Dan Romascanu
Jessy Rouyer
Jonathan Sadler
Ali Sajassi
Joseph Salowey
Panagiotis Saltsidis
Satish Sathe
John Sauer
Michael Seaman
Koichiro Seto
Nurit Sprecher
Kevin Stanton
Robert Sultan
Muneyoshi Suzuki
Michael Teener
Ao Ting
Manoj Wadekar
Yuehua Wei
Brian Weis 
Martin White
Bert Wijnen
Chien-Hsien Wu
Ken Young
Glen Zorn
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