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Abstract: This amendment specifies protocols, procedures and managed objects that support
congestion management of long-lived data flows within network domains of limited bandwidth-delay
product. This is achieved by enabling bridges to signal congestion to end stations capable of
transmission rate limiting to avoid frame loss.
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any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, ¢. that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “: S IS.”
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of IEEE or any of its committees and shal’ nov »e considered to be, nor be relied upon as, a formal interpretation of the
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party, regardless of membership . fliiat on with IEEE. Suggestions for changes in documents should be in the form of a
proposed change of text, tog ther with appropriate supporting comments. Recommendations to change the status of a
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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.

Authorized licensed use limited to: Thomson Techstreet. Downloaded on July 29,2010 at 17:39:22 UTC from IEEE Xplore. Restrictions apply.


https://www.stdhive.com/standards/ieee-8021qau-2010-pdf/

Introduction

This introduction is not part of IEEE Std 802.1Qau-2010, IEEE Standard for Local and Metropolitan Area
Networks—Virtual Bridged Local Area Networks—Amendment 13: Congestion Notification.

This standard amends IEEE Std 802.1Q™-2005, providing congestion notification capabilities useful to
Virtual Bridged Local Area Networks to support congestion management of long-lived data flows within
network domains of limited bandwidth-delay product. Congestion notification mechanisms defined in“his
standard include the following:

a) The ability of bridges and end stations to create Congestion Notification Domairs fir cei“ain
priority levels by signaling using the Link Layer Discovery Protocol defined i. IEL™" Std
802.1AB™-2009.2

b) The ability for bridges to use priority remapping to automatically defend a Congest on Notification
Domain against sources that are not aware of congestion notification.

¢) Mechanisms by which bridges detect the congestion state of specified <tpu. quer.es, and send
Congestion Notification Messages to the sources of a sampling of the friiies 1ine queue.

d) Mechanisms by which an end station responds to Congestion Notific tion Messages by stopping,
increasing, decreasing, or disabling control of the rate of output for frame..

e) A set of managed objects to provide controls for these capabili.ie: in both bridges and end stations.

This standard contains state-of-the-art material. The area covered (v th s standard is undergoing evolution.
Revisions are anticipated within the next few years to clarify »xis.ng material, to correct possible errors, and
to incorporate new related material. Information on the c=reiw revision state of this and other IEEE 802
standards can be obtained from

Secretary, IEEE-SA Standai s Board
445 Hoes Lane

Piscataway, NJ 088+

USA

Notice to users

Laws and regula.iors

Users of thc e accuments should consult all applicable laws and regulations. Compliance with the
provisions of his standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory

requireinents. IEEE does not, by the publication of its standards, intend to urge action that is not in
cuvmplia. ce with applicable laws, and these documents may not be construed as doing so.

nformation of references can be found in Clause 2.

iv Copyright © 2010 IEEE. All rights reserved.
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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 e
issuance of new editions or may be amended from time to time through the issuance of amendmunts,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition >f t1.>
document together with any amendments, corrigenda, or errata then in effect. In order to deter ninc whevier
a given document is the current edition and whether it has been amended through the i.suance of
amendments, corrigenda, or errata, visit the IEEE Standards Association we’site at http:/
ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previousl:;:

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

Errata

Errata, if any, for this and all other standards can bc¢ accessel at the following URL: http:/
standards.ieee.org/reading/ieee/updates/errata/index.html. U-ers are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the fclicing URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the positility that implementation of this amendment may require use of subject
matter covered by patent« ghts. Dy publication of this amendment, no position is taken with respect to the
existence or validity o .ny patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Clai. »s fo which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Clai. s or determining whether any licensing terms or conditions provided in connection
with submission ~f a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discrimina*ory. 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
inform 'tion may be obtained from the IEEE Standards Association.
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Editorial Note

This amendment specifies changes to the forwarding and queueing functions described in IEEE Std
802.1Q™. Changes are applied to the base text of IEEE Std 802.1Q-2005, as modified by those amendments
that had been approved, but not incorporated into the base text of the standard, at the time that this
amendment was approved, namely (in chronological order) IEEE Std 802.1ad™, IEEE Std 802.1ak™, IEEE
Std 802.1ag™, IEEE Std 802.1ah™, IEEE Std 802.1Q-2005/Cor 1, IEEE Std 802.1ap™, IEEE Std
802.1Qaw™, IEEE Std 802.1Qay™, IEEE Std 802.1aj™, and IEEE Std 802.1Qav™. Text shown in bold
italics in this amendment defines the editing instructions necessary to changes to this base text. Three editing
instructions are used: change, delete, and insert. Change is used to make a change to existing material. The
editing instruction specifies the location of the change and describes what is being changed. Changes to
existing text may be clarified using strikeett markings to indicate removal of old material, and underscore
markings to indicate addition of new material. Delefe removes existing material. Insert adds new material
without changing the existing material. Insertions may require renumbering. If so, renumbering instructions
are given in the editing instruction. Editorial notes will not be carried over into future editions of IEEE Std
802.1Q.
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1. Overview
Insert the following after the initial paragraphs of Clause 1:

This standard specifies protocols, procedures, and managed objects that support congestion management of
long-lived data flows within network domains with a bandwidth-delay product on the order of 5 Mbits or
less. Such flows are typically encountered in data centers, backplane fabrics, computing clusters, and storage
networks. This is achieved by enabling bridges to signal congestion to end stations capable of transmission
rate limiting to avoid frame loss. This mechanism enables support for higher layer protocols that are highly
loss or latency sensitive. VLAN tag encoded priority values are allocated to segregate frames subject to
congestion control, allowing simultaneous support of both congestion controlled and other higher layer
protocols. This standard does not specify communication or reception of congestion notification information
to or from end stations outside the congestion controlled domain or encapsulation of frames from those end
stations across the domain.

1.1 Scope

Insert the following at end of 1.1, relettering the bullet points so that they follow in order from
those in the existing text.

This standard specifies protocols, procedures, and managed objects to support congestion notification. These
allow a Virtual Bridged Local Area Network or a portion thereof, with a limited bandwidth-delay product, to
transfer long-lived data flows with a significantly reduced chance of frame loss compared to a network
without congestion notification. To this end, it

aa) Defines a means for VLAN-aware Bridges that support congestion notification to form Congestion
Managed Domains within a Virtual Bridged LAN.

ab) Defines a means for detecting congested queues in end stations and VLAN-aware Bridges, for
signaling such congestion to the end stations sourcing the frames causing the congestion, and for
those end stations to control the rate of transmission of those frames.
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