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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
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 the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

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 and recommendations on standards, and requests for interpretations should be addressed to:

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 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 802.3at-2009).

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 devel-
oped 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 opera-
tion, 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 802.3at-2009 publication, IEEE Std 802.3 is comprised of the following
documents:

IEEE Std 802.3-2008

Section One—Includes Clause 1 through Clause 20 and 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 specifica-
tions 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 specifica-
tions.

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 Physical 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 defines services and protocol elements that
enable the exchange of IEEE Std 802.3 format frames between stations in a subscriber access network.

This introduction is not part of IEEE Std 802.3at-2009, IEEE Standard for Information
technology—Telecommunications and information exchange between systems—Local and metropolitan area
networks—Specific requirements, Part 3: CSMA/CD Access Method and Physical Layer Specifications, Amendment
3: Data Terminal Equipment (DTE) Power via the Media Dependent Interface (MDI) Enhancements.
iv Copyright © 2009 IEEE. All rights reserved.
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Clause 68 specifies a 10 Gb/s Physical Layer specification. Clause 69 through Clause 74 and
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 will continue to evolve. New Ethernet capabilities are anticipated to be added within the
next few years as amendments to this standard.

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.
Implementers 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.
Copyright © 2009 IEEE. All rights reserved. v
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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 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/in-
terp/index.html.

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 non-
discriminatory. 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.
vi Copyright © 2009 IEEE. All rights reserved.

uthorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 04:58:03 UTC from IEEE Xplore.  Restrictions apply. 

ails: IEEE 802.3at-2009

http://www.avadocuments.com/doc/ieee-802-3at-2009
http://www.avadocuments.com/doc/ieee-802-3at-2009


A

Full document det
Participants

The following individuals were officers and members of the IEEE 802.3 working group at the beginning of
the working group ballot. Individuals may have not voted, voted for approval, disapproval, or abstained on
this standard:

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

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

Bradley Booth, Working Group Treasurer

Mike McCormack, Chair, IEEE P802.3at Task Force
D. Matthew Landry, Chief Editor, IEEE P802.3at Task Force

Chad Jones, Comment Editor, IEEE P802.3at Task Force

Ghani Abbas
John Abbott
Justin Abbott
Youichi Akasaka
Arne Alping
Pete Anslow
Thananya Baldwin
Jaya Bandyopadhyay
Ozdal Barkan
Jim Barnette
Hugh Barrass
Howard Baumer
Denis Beaudoin
Christian Beia
Eran Bello
Mike Bennett
Ralf-Peter Braun
Dirk Breuer
Alan M. Brown
Robert Busse
J. Martin Carroll
Mandeep Chadha
David Chalupsky
Frank Chang
Joseph Chou
Jacky Chow
George Claseman
Terry Cobb
Christopher R. Cole
Doug Coleman
Herbert V. Congdon
Charles I. Cook
John D'Ambrosia
Fumio Daido
John Dallesasse
Yair Darshan
Piers Dawe
Bill Delveaux
Chris Di Minico
Thomas Dineen
Dan Dove
Mike Dudek
Joseph E. Dupuis
Frank J. Effenberger

John F. Ewen
Daniel Feldman
Dongning Feng
Julien Fiere
Alan Flatman
Norbert Folkens
Howard Frazier
Richard Frosch
Ilango S. Ganga
Ali Ghiasi
Joel Goergen
Russ Granger
Larry Green
Michael R. Grimwood
Robert M. Grow
Mark Gustlin
Paul J. Gyugyi
Marek Hajduczenia
Hiroshi Hamano
Bernie Hammond
Greg Hankins
Robert Hays
David Helster
Kengo Hirano
Ryan Hirth
Keith Hopwood
Rita Horner
Yoshifumi Hotta
Stanley Hronik
Thong Huynh
Hiroki Ikeda
Kazuhiko Ishibe
Osamu Ishida
Hideki Isono
John Jaeger
John Jetzt
Jack L. Jewell
Jessica Xin Jiang
Wenbin Jiang
Bheom-Soon Joo
Thomas K. Jørgensen
Yasuaki Kawatsu
Yong Kim
Mitsunobu Kimura

Scott G. Kipp
Glen Kramer 
Shoukei Kobayashi
David J. Koenen
Paul Kolesar
Seiji Kozaki
Subi Krishnamurthy
Joerg-R Kropp
Toshihiko Kusano
Hans Lackner
Lowell D. Lamb
Jeff Lapak
Ryan Latchman
Dong-Soo Lee
Andreas Lenkisch
Raymond W. K. Leung
Ru Jian Lin
Robert Lingle
James A. Lott
Jeffrey Lynch
Eric R. Lynskey
Joseph Maggiolino
Valerie Maguire
Jeffery J. Maki
Trey Malpass
Jeff Mandin
Arthur Marris
Arlon Martin
Thomas Mathey
Phil Mcclay
John Mcdonough
Jim Mcgrath
Greg Mcsorley
Richard Mellitz
Tremont Miao
Thomas Michaelis
Jim Millar
Andy Moorwood
Kazuyuki Mori
Shimon Muller
Gerard Nadeau
Gary Nicholl
Takumi Nomura
Ron Nordin
Copyright © 2009 IEEE. All rights reserved

uthorized licensed use limited to: Tsinghua Univer

ails: IEEE 802.3at-2009
.

sity. Downloaded on February 26,2026 at 04:58:0
vii
3 UTC from IEEE Xplore.  Restrictions apply. 

http://www.avadocuments.com/doc/ieee-802-3at-2009
http://www.avadocuments.com/doc/ieee-802-3at-2009


A

Full document det
The following members of the individual balloting committee voted on this standard. Balloters may have
voted for approval, disapproval, or abstention. 

Ahmad Nouri
Mark Nowell
Satoshi Obara
David Ofelt
Gourgen Oganessyan
Akihiro Otaka
George Oulundsen
Tom Palkert
Bidyut Parruck
Shashi Patel
Martin Patoka
Neil Peers
Petar Pepeljugoski
Gerald Pepper
John Petrilla
Velu C. Pillai
Rick Pimpinella
Carl R. Posthuma
Scott R. Powell
Holger Quast
Rick Rabinovich
Randy K. Rannow
Duane Remein
Tamir Reshef
Poldi (Pavlick) Rimboim
Bill Ryan
Naoto Saeki

Sam Sambasivan
Gianluca Sanitá
Ramesh Sastry
Olindo Savi
Fred Schindler
Thomas Schrans
Ted Seely
Khorvash (Kory) Sefidvash
Lee Sendelbach
Masayuki Shigematsu
Larry Shorthill
Jesse Simsarian
Clay Stanford
Henk Steenman
Christopher Stook
Olaf Storaasli
Ken-Ichi Suzuki
Naoki Suzuki
Steve Swanson
Andre Szczepanek
Akio Tajima
Hidenori Takahashi
Noriyuki Takeda
Motoyuki Takizawa
Keiji Tanaka
Sashisekaran Thiagarajan
Geoffrey O. Thompson

Peter Tomaszewski
Hidehiro Toyoda
Mario Träber
Matt Traverso
Stephen J. Trowbridge
Shinji Tsuji
Eddie Tsumura
Brad Turner
Kiyoshi Uematsu
Sterling A. Vaden
Albert Vareljian
Anoop Vetteth
Ionel Marius Vladan
Chenxi Wang
Jason Weil
Andrew Weitzner
Jason Wertz
Martin White
Bill Woodruff
Ted K. Woodward
Hajime Yamashita
Yinglin (Frank) Yang
Tetsuya Yokomoto
Bin Yeong Yoon
George Young
Lizhi Zhong
George Zimmerman

Thomas Alexander 
Butch Anton 
Christian Beia 
Achim Brandt 
Ralf-Peter Braun 
William Byrd 
James Carlo 
Steven B.Carlson 
Juan Carreon 
Keith Chow 
Charles Cook 
John Dallesasse 
John Dambrosia 
Yair Darshan 
Ray Davis 
Wael William Diab 
Russell Dietz 
Thomas Dineen 
Frank Effenberger 
Daniel Feldman 
Alon Ferentz 
C. Fitzgerald
Yukihiro Fujimoto 
Devon Gayle 
Sergiu Goma 
Ron Greenthaler 
Randall Groves 
C. Guy
John Hawkins 
Adam Healey 

Jeffrey Heath 
Steven Hemmah 
Guido Hiertz 
Thong Huynh 
Atsushi Ito 
Stephen Jackson 
Raj Jain 
Anthony Jeffree 
Thomas Joergensen 
Chad Jones 
Shinkyo Kaku 
Piotr Karocki 
Stuart J. Kerry 
Yongbum Kim 
Paul Kolesar 
D. Matthew Landry 
Jeremy Landt 
David J. Law 
William Lumpkins 
Valerie Maguire 
Ahmad Mahinfallah 
W. Kyle Maus 
Michael Maytum 
Mike McCormack 
Richard Mellitz 
Jose Morales 
Rick Murphy 
Michael S. Newman 
Nick S. A. Nikjoo 
Kevin Noll 

Satoshi Obara 
Chris Osterloh 
Sesha Panguluri 
Glenn Parsons 
Martin Patoka 
Venkatesha Prasad 
Robert Robinson 
Benjamin Rolfe 
Daniel Rossi 
Randall Safier 
Ramesh Sastry 
Bartien Sayogo 
Frederick Schindler 
Michael Seaman 
Gil Shultz 
Kapil Sood 
Thomas Starai 
Walter Struppler 
Ken-Ichi Suzuki 
William Taylor 
David Tepen 
Patricia Thaler 
Geoffrey O. Thompson
Michael Thompson 
Anoop Vetteth 
Ionel Marius Vladan 
George Young 
Oren Yuen 
Paolo Zangheri 
George Zimmerman 
viii
uthorized licensed use limited to: Tsinghua Univer

ails: IEEE 802.3at-2009
Copyri

sity. Downloaded on February 26,2026 at 04:58:0
ght © 2009 IEEE. All rights reserved.

3 UTC from IEEE Xplore.  Restrictions apply. 

http://www.avadocuments.com/doc/ieee-802-3at-2009
http://www.avadocuments.com/doc/ieee-802-3at-2009


A

Full document det
When the IEEE-SA Standards Board approved this standard on 11 September 2009, it had the following
membership:

Robert M. Grow, Chair
Thomas Prevost, Vice Chair
Steve M. Mills, Past Chair
Judith Gorman, Secretary

*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Howard L. Wolfman, TAB Representative
Michael Janezic, NIST Representative
Satish Aggarwal, NRC Representative

Don Messina
IEEE Standards Program Manager, Document Development

Kathryn Cush
IEEE Standards Program Manager, Technical Program Development

John Barr
Karen Bartleson
Victor Berman
Ted Burse
Richard DeBlasio
Andy Drozd
Mark Epstein

Alexander Gelman
Jim Hughes
Richard H. Hulett
Young Kyun Kim
Joseph L. Koepfinger*
John Kulick

David J. Law
Ted Olsen
Glenn Parsons
Ronald C. Petersen
Narayanan Ramachandran
Jon Walter Rosdahl
Sam Sciacca 
Cop

uthoriz

ails: IE
yright © 2009 IEEE. All rights reserved.

ed licensed use limited to: Tsinghua University. 

EE 802.3at-2009
Downloaded on February 26,2026 at 04:58:03 UT
ix
C from IEEE Xplore.  Restrictions apply. 

http://www.avadocuments.com/doc/ieee-802-3at-2009
http://www.avadocuments.com/doc/ieee-802-3at-2009


A

Full document det
List of special symbols

For the benefit of those who have received this document by electronic means, what follows is a list of special
symbols and operators. If any of these symbols or operators fail to print out correctly on your machine, the editors
apologize, and hope that this table will at least help you to sort out the meaning of the resulting funny-shaped
blobs and strokes

Special symbols and operators

Printed character Meaning Font

∗ Boolean AND Symbol

+ Boolean OR, arithmetic addition Symbol

^ Boolean XOR Times New Roman

! Boolean NOT Symbol

× Multiplication Symbol

< Less than Symbol

≤ Less than or equal to Symbol

> Greater than Symbol

≥ Greater than or equal to Symbol

= Equal to Symbol

≠ Not equal to Symbol

⇐ Assignment operator Symbol

∈ Indicates membership Symbol

∉ Indicates nonmembership Symbol

± Plus or minus (a tolerance) Symbol

° Degrees Symbol

∑ Summation Symbol

√ Square root Symbol

— Big dash (em dash) Times New Roman

– Little dash (en dash), subtraction Times New Roman

| Vertical bar Times New Roman

† Dagger Times New Roman

‡ Double dagger Times New Roman

α Lower case alpha Symbol

β Lower case beta Symbol

γ Lower case gamma Symbol

δ Lower case delta Symbol

ε Lower case epsilon Symbol

λ Lambda Symbol

µ Micro Times New Roman

Ω Omega Symbol
x Copyright © 2009 IEEE. All rights reserved.
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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 3: Data Terminal Equipment (DTE)
Power via the Media Dependent Interface (MDI)
Enhancements

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection in all circumstances. Implementers of the standard are responsible for
determining appropriate safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.”
They can also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/
disclaimers.html.

[This amendment is based on IEEE Std 802.3-2008.]

NOTE—The editing instructions contained in this amendment define how to merge the material contained therein into
the existing base standard and its amendments to form the comprehensive standard. When the source of the base text is
other than IEEE Std 802.3-2008, the source is indicated in the change instruction.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, andreplace.
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed by using strikethrough (to remove old material) and underscore (to add new mate-
rial). Delete removes existing material. Insert adds new material without disturbing the existingmaterial. Insertions may
require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make
changes in figures or equations by removing the existing figure or equation and replacing it with a new one. Editing
instructions, change markings, and this NOTE will not be carried over into future editions because the changes will be
incorporated into the base standard.1

1Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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1. Introduction

1.3 Normative references

Insert the following new references in alphanumerical order:

ANSI/TIA-568-C.0—Generic Telecommunications Cabling.

ANSI/TIA-568-C.2—Copper Cabling Components.

1.4 Definitions

Insert the following definitions alphabetically and renumber as required:

1.4.x 1-Event class signature: The response of the PD to 1-Event classification (see IEEE 802.3,
Clause 33).

1.4.x 1-Event classification: The application of a single class event during PI probing (see IEEE 802.3,
Clause 33, 33.2.6).

1.4.x 2-Event class signature: The response of the PD to 2-Event classification (see IEEE 802.3,
Clause 33).

1.4.x 2-Event classification: The application of two class events during PI probing (see IEEE 802.3,
Clause 33, 33.2.6).

1.4.x IPort: The total power-pair current going into the PI (see IEEE 802.3, Clause 33).

1.4.x Midspan PSE, 1000BASE-T: A Midspan PSE that results in a link that can support 10BASE-T,
100BASE-TX, and 1000BASE-T operation (see IEEE 802.3, Clause 33).

1.4.x Midspan PSE, 10BASE-T/100BASE-TX: A Midspan PSE that results in a link that can only support
10BASE-T and 100BASE-TX operation (see IEEE 802.3, Clause 33).

1.4.x TP-PMD: Twisted Pair, Physical Medium Dependent (ANSI X3.263-1995).

1.4.x Type 1 PD: A PD that does not provide a Class 4 signature during Physical Layer classification (see
IEEE 802.3, Clause 33).

1.4.x Type 1 PSE: A PSE that supports only a Type 1 PD (see IEEE 802.3, Clause 33).

1.4.x Type 2 PD: A PD that provides a Class 4 signature during Physical Layer classification, understands
2-Event classification, and is capable of Data Link Layer classification (see IEEE 802.3, Clause 33).

1.4.x Type 2 PSE: A PSE that supports both a Type 1 and a Type 2 PD (see IEEE 802.3, Clause 33).

1.4.x VPD: The voltage at the PD PI measured between any conductor of one power pair and any conductor
of the other power pair (see IEEE 802.3, Clause 33).

1.4.x VPSE: The voltage at the PSE PI measured between any conductor of one power pair and any
conductor of the other power pair (see IEEE 802.3, Clause 33).
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25. Physical Medium Dependent (PMD) sublayer and baseband medium, 
type 100BASE-TX

25.4 Specific requirements and exceptions

Insert new subclause 25.4.4a after 25.4.4 as follows:

25.4.4a Change to 9.1.7, “Worst case droop of transformer”

A receiver in a Type 2 Endpoint PSE or Type 2 PD (see Clause 33) shall meet the requirements of 25.4.5a. A
transmitter in a Type 2 Endpoint PSE or Type 2 PD delivering or accepting more than 13.0 W average power
shall meet either the Open Circuit Inductance (OCL) requirement in 9.1.7 of TP-PMD, or meet the
requirements of 25.4.4a.1.

25.4.4a.1 Equivalent system time constant

While transmitting the Data Dependent Jitter (DDJ) packet of TP-PMD A.2, using the test circuit shown in
Figure 25–1, the equivalent system time constant, τ, shall be greater than 2.4 µs when calculated using
measurement points A and C as shown in Figure 25–2.

PHY

TX+

TX-

100 Ω ± 1 %

C ≥ 100 µF

IBIAS

+

-

V t( )

Figure 25–1—Type 2 system time constant test circuit

NOTE— IBIAS is the current Iunb / 2 defined in Clause 33.

MDI

DUT Test circuit

DUT = Device under test
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Point B is the point of maximum baseline wander droop, and is the zero point for the vertical axis. Point A,
with MDI voltage VA, is earlier in time from B, with a magnitude that is 80 % of the MLT-3 upper envelope
value. Point C, with MDI voltage VC, is between A and B, with a magnitude that is 20 % of the MLT-3 upper
envelope value. The time between A and C is T.

These measurements are to be made for the transmitter pair, observing the differential signal output at the
MDI with intervening cable, meeting or exceeding the requirements of 25.4.7, less than 1 m long.

The time constant of the transmitter MDI connected to the test circuit of Figure 25–1 is given by Equation
(25–1).

(25–1)

where
τ is the effective time constant of the transmitter
T is the time in seconds from point A to point C as shown in Figure 25–2
VA is the MDI voltage at point A
VC is the MDI voltage at point C
L is the open-circuit inductance of the Ethernet isolation transformer
R is the 100 Ω termination impedance

Insert new subclause 25.4.5a after 25.4.5 as follows:

25.4.5a Addition to 10.1, “Receiver”

Differential voltage signals generated by a remote transmitter that meets the specifications of Clause 25;
passed through a link specified in 25.4.6; and received at the MDI of a 100BASE-TX PMD in a Type 2
Endpoint PSE or a Type 2 PD shall be translated into one of the PMD_UNITDATA.indicate messages with a
bit error ratio less than 10–9 after link reset completion.

V t( ) Vxe
t
τ
--–⎝ ⎠

⎛ ⎞

=

V t( )
Vx

---------- 1.0=

t

MLT-3 lower envelope

MLT-3 upper envelope
T

A

B

Figure 25–2—Type 2 system time constant measurement
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0.2
0
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τ T
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------⎝ ⎠
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------------------ 2L
R

------= =

⎩ ⎭
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25.5 Protocol implementation conformance statement (PICS) proforma for Clause 25, 
Physical Medium Dependent (PMD) sublayer and baseband medium, type 
100BASE-TX2

25.5.3 Major capabilities/options

Add new subclause, 25.5.3.1, as follows:

25.5.3.1 DTE Power via MDI major capabilities/options

25.5.4 PICS proforma tables for the Physical Medium Dependent (PMD) sublayer and 
baseband medium, type 100BASE-TX

Add new subclause, 25.5.4.4, after 25.5.4.3 as follows:

25.5.4.4 DTE Power via MDI compliance

2Copyright release for PICS proformas: Users of this standard may freely reproduce the PICS proforma in this subclause so that it can
be used for its intended purpose and may further publish the completed PICS.

Item Feature Subclause Status Support Value/Comment

*PSET2 Type 2 PSE implementation 33.1.4 O Yes [ ]
No [ ]

Optional

*PDT2 Type 2 PD implementation 33.3.2 O Yes [ ]
No [ ]

Optional

Item Feature Subclause Status Support Value/Comment

DTEP1 Type 2 PD receiver worst-case 
droop transformer

25.4.4a PDT2:M Yes [ ]
No [ ]

Meet requirements of 25.4.5a: 
differential voltage signals 
translated into one of the 
PMD_UNITDATA.indicate 
messages with a bit error ratio 
less than 10–9 after link reset 
completion

DTEP2 Type 2 Endpoint PSE receiver 
worst-case droop transformer

25.4.4a PSET2:M Yes [ ]
No [ ]

Meet requirements of 25.4.5a: 
differential voltage signals 
translated into one of the 
PMD_UNITDATA.indicate 
messages with a bit error ratio 
less than 10–9 after link reset 
completion
Copyright © 2009 IEEE. All rights reserved. 5
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DTEP3 Type 2 PD transmitter worst-
case droop transformer while 
accepting more than 13 W 
average power

25.4.4a PDT2:M Yes [ ]
No [ ]

Meet OCL requirements of 
9.1.7 or requirements in 
25.4.4a.1

DTEP4 Type 2 Endpoint PSE
transmitter worst-case droop 
transformer while delivering 
more than 13 W average power

25.4.4a PSET2:M Yes [ ]
No [ ]

Meet OCL requirements in 
9.1.7 or requirements in 
25.4.4a.1

DTEP5 Equivalent system time 
constant

25.4.4a.1 M Yes [ ]
N/A [ ]

Greater than 2.4 µs when cal-
culated using measurement 
points A and C in Figure 25–2

Item Feature Subclause Status Support Value/Comment
6 Copyright © 2009 IEEE. All rights reserved.
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30. Management

30.2 Managed objects

30.2.2 Overview of managed objects

30.2.2.1 Text description of managed objects

Change the following paragraphs as shown:

oPAF The oPAF managed object class provides the management controls 
necessary to allow an instance of a PME aggregation function (PAF) to 
be managed. The PAF managed object class also provides a view of a 
collection of PMEs.

oPD The managed object of that portion of the containment trees shown in 
Figure 30–3, Figure 30–4, and Figure 30–5. This managed object class 
provides the attributes, actions, and notifications required for 
management by a PSE system.

oPME The oPME managed object class provides the management controls 
necessary to allow an instance of a PME to be managed. The oPAF 
managed object contains the PME managed object in a DTE.

oPSE The managed object of that portion of the containment trees shown in 
Figure 30–3, Figure 30–4, and Figure 30–5. This managed object class 
provides the The attributes, and actions, and notifications defined in this 
subclause are contained within the oPSE managed object required for 
management of a PD system.

oPSEGroup The PSE Group managed object class is a view of a collection of PSEs.

30.2.3 Containment

Replace Figure 30–3 and Figure 30–4 with the following:
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Figure 30–3—DTE System entity relationship diagram

oMACControlEntity
30.3.3

oMACEntity
30.3.1

Denotes one-to-many relationship

oAggregator
30.7.1

oAggregationPort
30.7.2

oAggPortStats
30.7.3

oAggPortDebugInformation
30.7.4

oOAM
30.3.3

Denotes one-to-one relationship Denotes many-to-one relationship

oMACControlFunctionEntity
30.3.4

oMPCP
30.3.5

oPHYEntity
30.3.2

oMAU
30.5.1

oAutoNegotiation
30.6.1

oResourceTypeID

oResourceTypeID

oWIS
30.8.1

oPSE
30.9.1

Present if MII

oOMPEmulation
30.3.7

oPAF
30.11.1

oPME
30.11.2

NOTE—The objects oAggregator, oAggregationPort, oAggPortStats, and oAggPortDebugInformation 
are deprecated by IEEE Std 802.1AX-2008.

oPD
30.9.2
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30.2.5 Capabilities

Change the following paragraphs as shown (30.2.5 previously changed by IEEE Std 802.3bc-2009):

The 1000 Mb/s Burst Monitor Capability provides additional attributes that relate only to 1000 Mb/s
operation, while the 100 Mb/s Monitor Capability has attributes that apply to a mixed 100 and 1000 Mb/s
operation. These attributes are provided to complement the counter attributes of the optional packages and
capabilities that apply to 10 Mb/s and mixed 10, 100, and 1000 Mb/s implementations. It is recommended
that when the 100/1000 Mb/s Monitor Capability or 1000 Mb/s Burst Monitor Capability is implemented,
the appropriate complementary counter packages and capabilities are also implemented.

For managed PSEs, the PSE Basic Package is mandatory and the PSE Recommended Package is optional.
For managed PDs, the PD Basic Package is mandatory. For a managed PSE to be conformant to this
standard, it shall fully implement the PSE Basic Package. For a managed PD to be conformant to this
standard, it shall fully implement the PD Basic Package. For a managed PSE to be conformant to the
optional Recommended Package it shall implement that entire package. PSE and PD management is
optional with respect to all other CSMA/CD management.

Figure 30–4—Repeater entity relationship diagram

Denotes one-to-many relationship

Denotes one-to-one relationship

oRepeater
30.4.1

oResourceTypeID oGroup
30.4.2

oRepeaterPort
30.4.3

oMAU
30.5.1

oAutoNegotiation
30.6.1

oPSE
30.9.1

oResourceTypeID

Present if MII

oPD
30.9.2
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For managed Midspans, the Midspan managed object class shall be implemented in its entirety. All
attributes and notifications are mandatory. Midspan management is optional with respect to all other CSMA/
CD management.

For LLDP management, the LLDP Basic Package is mandatory, the LLDP Local Package and LLDP
Remote Package are conditional on the LLDP operating mode (see IEEE Std 802.1AB-20XX Clause 10).
The LLDP Local Package is mandatory for LLDP transmit only mode and LLDP transmit and receive mode.
The LLDP Remote Package is mandatory for LLDP receive only mode and LLDP transmit and receive
mode.

For LLDP management, the LLDP Basic Package is mandatory. All other LLDP packages are conditional
on the IEEE 802.3 Organizationally Specific TLVs supported and the LLDP operating mode (see
IEEE Std 802.1AB, Clause 10).

LLDP MAC/PHY Configuration/Status Local Package is mandatory for managed entities that support
IEEE 802.3 Organizationally Specific TLV named “MAC/PHY Configuration/Status” and are either in
LLDP transmit only mode or in LLDP transmit and receive mode. LLDP MAC/PHY Config/Status Remote
Package is mandatory for managed entities that support IEEE 802.3 Organizationally Specific TLV named
“MAC/PHY Configuration/Status” and are either in LLDP receive only mode or in LLDP transmit and
receive mode.

LLDP Power via MDI Local Package is mandatory for managed entities that support IEEE 802.3
Organizationally Specific TLV named “Power via MDI” and are either in LLDP transmit only mode or in
LLDP transmit and receive mode. LLDP Power via MDI Remote Package is mandatory for managed
entities that support IEEE 802.3 Organizationally Specific TLV named “Power via MDI” and are either in
LLDP receive only mode or in LLDP transmit and receive mode.

LLDP Link Aggregation Local Package is mandatory for managed entities that support IEEE 802.3
Organizationally Specific TLV named “Link Aggregation” and are either in LLDP transmit only mode or in
LLDP transmit and receive mode. LLDP Link Aggregation Remote Package is mandatory for managed
entities that support IEEE 802.3 Organizationally Specific TLV named “Link Aggregation” and are either in
LLDP receive only mode or in LLDP transmit and receive mode.

LLDP Max Frame Size Local Package is mandatory for managed entities that support IEEE 802.3
Organizationally Specific TLV named “Max Frame Size” and are either in LLDP transmit only mode or in
LLDP transmit and receive mode. LLDP Max Frame Size Remote Package is mandatory for managed
entities that IEEE 802.3 Organizationally Specific TLV named “Max Frame Size” and are either in LLDP
receive only mode or in LLDP transmit and receive mode.
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Replace Table 30–4 with the following:

Table 30–4—DTE Power via MDI capabilities
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oResourceTypeID managed object
aResourceTypeIDName ATTRIBUTE GET X
aResourceInfo ATTRIBUTE GET X

oMidSpan managed object class (30.10.1)
aMidSpanID ATTRIBUTE GET X
aMidSpanPSEGroupCapacity ATTRIBUTE GET X
aMidSpanPSEGroupMap ATTRIBUTE GET X
nMidSpanPSEGroupMapChange NOTIFICATION X

oPSEGroup managed object class (30.10.2)
aPSEGroupID ATTRIBUTE GET X
aPSECapacity ATTRIBUTE GET X
aPSEMap ATTRIBUTE GET X
nPSEMapChange NOTIFICATION X

oPSE managed object class (30.9.1)
aPSEID ATTRIBUTE GET X
aPSEAdminState ATTRIBUTE GET X
aPSEPowerPairsControlAbility ATTRIBUTE GET X
aPSEPowerPairs ATTRIBUTE GET-SET X
aPSEPowerDetectionStatus ATTRIBUTE GET X
aPSEPowerClassification ATTRIBUTE GET X
aPSEInvalidSignatureCounter ATTRIBUTE GET X
aPSEPowerDeniedCounter ATTRIBUTE GET X
aPSEOverLoadCounter ATTRIBUTE GET X
aPSEShortCounter ATTRIBUTE GET X
aPSEMPSAbsentCounter ATTRIBUTE GET X
acPSEAdminControl ACTION X

oPD managed object class (30.9.2)
aPDID ATTRIBUTE GET X

Common Attributes Template
aCMCounter ATTRIBUTE GET X
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Replace Table 30–5 with the following (Table 30-5 inserted by IEEE Std 802.3bc-2009):

Table 30–5—LLDP capabilities
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oLldpXdot3Config managed object class (30.12.1)
aLldpXdot3PortConfigTLVsTxEnable ATTRIBUTE GET-SET X

oLldpXdot3LocSystemsGroup managed object class (30.12.2)
aLldpXdot3LocPortAutoNegSupported ATTRIBUTE GET X
aLldpXdot3LocPortAutoNegEnabled ATTRIBUTE GET X
aLldpXdot3LocPortAutoNegAdvertisedCap ATTRIBUTE GET X
aLldpXdot3LocPortOperMauType ATTRIBUTE GET X
aLldpXdot3LocPowerPortClass ATTRIBUTE GET X
aLldpXdot3LocPowerMDISupported ATTRIBUTE GET X
aLldpXdot3LocPowerMDIEnabled ATTRIBUTE GET X
aLldpXdot3LocPowerPairControlable ATTRIBUTE GET X
aLldpXdot3LocPowerPairs ATTRIBUTE GET X
aLldpXdot3LocPowerClass ATTRIBUTE GET X
aLldpXdot3LocLinkAggStatus ATTRIBUTE GET X
aLldpXdot3LocLinkAggPortId ATTRIBUTE GET X
aLldpXdot3LocMaxFrameSize ATTRIBUTE GET X
aLldpXdot3LocPowerType ATTRIBUTE GET X
aLldpXdot3LocPowerSource ATTRIBUTE GET X
aLldpXdot3LocPowerPriority ATTRIBUTE GET-SET X
aLldpXdot3LocPDRequestedPowerValue ATTRIBUTE GET X
aLldpXdot3LocPSEAllocatedPowerValue ATTRIBUTE GET X
aLldpXdot3LocResponseTime ATTRIBUTE GET X
aLldpXdot3LocReady ATTRIBUTE GET X
aLldpXdot3LocReducedOperationPowerValue ATTRIBUTE GET X
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Change the title of 30.9 as follows:

30.9 Management for DTE Power via MDI Sourcing Equipment (PSE)

oLldpXdot3RemSystemsGroup managed object class (30.12.3)
aLldpXdot3RemPortAutoNegSupported ATTRIBUTE GET X
aLldpXdot3RemPortAutoNegEnabled ATTRIBUTE GET X
aLldpXdot3RemPortAutoNegAdvertisedCap ATTRIBUTE GET X
aLldpXdot3RemPortOperMauType ATTRIBUTE GET X
aLldpXdot3RemPowerPortClass ATTRIBUTE GET X
aLldpXdot3RemPowerMDISupported ATTRIBUTE GET X
aLldpXdot3RemPowerMDIEnabled ATTRIBUTE GET X
aLldpXdot3RemPowerPairControlable ATTRIBUTE GET X
aLldpXdot3RemPowerPairs ATTRIBUTE GET X
aLldpXdot3RemPowerClass ATTRIBUTE GET X
aLldpXdot3RemLinkAggStatus ATTRIBUTE GET X
aLldpXdot3RemLinkAggPortId ATTRIBUTE GET X
aLldpXdot3RemMaxFrameSize ATTRIBUTE GET X
aLldpXdot3RemPowerType ATTRIBUTE GET X
aLldpXdot3RemPowerSource ATTRIBUTE GET X
aLldpXdot3RemPowerPriority ATTRIBUTE GET X
aLldpXdot3RemPDRequestedPowerValue ATTRIBUTE GET X
aLldpXdot3RemPSEAllocatedPowerValue ATTRIBUTE GET X

Table 30–5—LLDP capabilities  (continued)
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Insert new subclause 30.9.2 after 30.9.1 as follows:

30.9.2 PD managed object class

This subclause formally defines the behaviours for the oPD managed object class attributes.

30.9.2.1 PD attributes

30.9.2.1.1 aPDID

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
The value of aPDID is assigned so as to uniquely identify a PD Power via MDI classification local
system among the subordinate managed objects of the containing object.;

30.12.2 LLDP Local System Group managed object class

30.12.2.1 LLDP Local System Group attributes

Insert new subclauses 30.12.2.1.14 through 30.12.2.1.21 after 30.12.2.1.13 (30.12.2 inserted by IEEE Std
802.3bc-2009):

30.12.2.1.14 aLldpXdot3LocPowerType

ATTRIBUTE

APPROPRIATE SYNTAX:
BIT STRING [SIZE (2)]

BEHAVIOUR DEFINED AS:
A GET attribute that returns a bit string indicating whether the local system is a PSE or a PD and
whether it is Type 1 or Type 2. The first bit indicates Type 1 or Type 2. The second bit indicates
PSE or PD. A PSE shall set this bit to indicate a PSE. A PD shall set this bit to indicate a PD.;

30.12.2.1.15 aLldpXdot3LocPowerSource

ATTRIBUTE

APPROPRIATE SYNTAX:
BIT STRING [SIZE (2)]

BEHAVIOUR DEFINED AS:
A GET attribute that returns a bit string indicating the power sources of the local system. A PSE
indicates whether it is being powered by a primary power source; a backup power source; or
unknown. A PD indicates whether it is being powered by a PSE and locally; by a PSE only; or
unknown.;

30.12.2.1.16 aLldpXdot3LocPowerPriority

ATTRIBUTE

APPROPRIATE SYNTAX:
An ENUMERATED value list that has the following entries:
14 Copyright © 2009 IEEE. All rights reserved.
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low low priority PD
high high priority PD
critical critical priority PD
unknown priority unknown

BEHAVIOUR DEFINED AS:
A GET attribute that returns the priority of a PD system. For a PSE, this is the priority that the PSE
assigns to the PD. For a PD, this is the priority that the PD requests from the PSE.
A SET operation changes the priority of the PD system to the indicated value.;

30.12.2.1.17 aLldpXdot3LocPDRequestedPowerValue

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
A GET attribute that returns the PD requested power value. For a PD, it is the power value that the
PD has currently requested from the remote system. PD requested power value is the maximum
input average power the PD ever draws under this power allocation if accepted. For a PSE, it is the
power value that the PSE mirrors back to the remote system. This is the PD requested power value
that was used by the PSE to compute the power it has currently allocated to the remote system. The
PD requested power value is encoded according to Equation (79–1), where X is the decimal value
of aLldpXdot3LocPDRequestedPowerValue.;

30.12.2.1.18 aLldpXdot3LocPSEAllocatedPowerValue

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
A GET attribute that returns the PSE allocated power value. For a PSE, it is the power value that
the PSE has currently allocated to the remote system. The PSE allocated power value is the
maximum input average power that the PSE wants the PD to ever draw under this allocation if it is
accepted. For a PD, it is the power value that the PD mirrors back to the remote system. This is the
PSE allocated power value that was used by the PD to compute the power that it has currently
requested from the remote system. The PSE allocated power value is encoded according to
Equation (79–2), where X is the decimal value of aLldpXdot3LocPSEAllocatedPowerValue.;

30.12.2.1.19 aLldpXdot3LocResponseTime

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
A GET attribute that returns the response time in seconds of the local system. For a PD, it is the
maximum time required to update the value of attribute aLldpXdot3LocPDRequestedPowerValue
when the remote system requests the PD to change its max power draw. For a PSE, it is the
maximum time required to update the value of attribute aLldpXdot3LocPDRequestedPowerValue
when the remote system requests of the PSE a new power value.;
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30.12.2.1.20 aLldpXdot3LocReady

ATTRIBUTE

APPROPRIATE SYNTAX:
A BOOLEAN value:
FALSE: Local system has not completed initialization of the Data Link Layer

classification engine and is not ready to receive/transmit an LLDPDU containing
a Power via MDI TLV.

TRUE: Local system has initialized the Data Link Layer classification engine and is
ready to receive/transmit an LLDPDU containing a Power via MDI TLV.

BEHAVIOUR DEFINED AS:
A GET operation returns the initialization status of the Data Link Layer classification engine on
the local system.;

30.12.2.1.21 aLldpXdot3LocReducedOperationPowerValue

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
A GET attribute that returns the reduced operation power value. For a PD, it is a power value that
is lower than the currently requested power value. This reduced operation power value represents a
power state in which the PD could continue to operate, but with less functionality than at the
current PD requested power value. The PSE could optionally use this information in the event that
the PSE subsequently requests a lower PD power value than the PD requested power value. For a
PSE, it is a power value that the PSE could ask the PD to move to if the PSE wants the PD to move
to a lower power state. The definition and encoding of PD requested power value is the same as
described in aLldpXdot3LocPDRequestedPowerValue (30.12.2.1.17). The default value for this
field is the hexadecimal value FFFF.;

30.12.3 LLDP Remote System Group managed object class

30.12.3.1 LLDP Remote System Group attributes

Insert new subclauses 30.12.3.1.14 through 30.12.3.1.18 after 30.12.3.1.13 (30.12.3 inserted by IEEE Std
802.3bc-2009):

30.12.3.1.14 aLldpXdot3RemPowerType

ATTRIBUTE

APPROPRIATE SYNTAX:
BIT STRING [SIZE (2)]

BEHAVIOUR DEFINED AS:
A GET attribute that returns a bit string indicating whether the remote system is a PSE or a PD and
whether it is Type 1 or Type 2. The first bit indicates Type 1 or Type 2. The second bit indicates
PSE or PD.;

30.12.3.1.15 aLldpXdot3RemPowerSource

ATTRIBUTE
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APPROPRIATE SYNTAX:
BIT STRING [SIZE (2)]

BEHAVIOUR DEFINED AS:
A GET attribute that returns a bit string indicating the power sources of the remote system. When
the remote system is a PSE, it indicates whether it is being powered by a primary power source; a
backup power source; or unknown. When the remote system is a PD, it indicates whether it is
being powered by a PSE and locally; locally only; by a PSE only; or unknown.;

30.12.3.1.16 aLldpXdot3RemPowerPriority

ATTRIBUTE

APPROPRIATE SYNTAX:
An ENUMERATED value list that has the following entries:
low low priority PD
high high priority PD
critical critical priority PD
unknown priority unknown

BEHAVIOUR DEFINED AS:
A GET operation returns the priority of the PD system received from the remote system. For a
PSE, this is the priority that the remote system requests from the PSE. For a PD, this is the priority
that the remote system has assigned to the PD.;

30.12.3.1.17 aLldpXdot3RemPDRequestedPowerValue

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
A GET attribute that returns the PD requested power value that was used by the remote system to
compute the power value that is has currently allocated to the PD. For a PSE, it is the PD requested
power value received from the remote system. The definition and encoding of PD requested power
value is the same as described in aLldpXdot3LocPDRequestedPowerValue (30.12.2.1.17).;

30.12.3.1.18 aLldpXdot3RemPSEAllocatedPowerValue

ATTRIBUTE

APPROPRIATE SYNTAX:
INTEGER

BEHAVIOUR DEFINED AS:
A GET attribute that returns the PSE allocated power value received from the remote system. For a
PSE, it is the PSE allocated power value that was used by the remote system to compute the power
value that it has currently requested from the PSE. For a PD, it is the PSE allocated power value
received from the remote system. The definition and encoding of PSE allocated power value is the
same as described in aLldpXdot3LocPSEAllocatedPowerValue (30.12.2.1.18).;
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Replace Clause 33 with the following:

33. Data Terminal Equipment (DTE) Power via Media Dependent Interface 
(MDI)

33.1 Overview

This clause defines the functional and electrical characteristics of two optional power (non-data) entities, a
Powered Device (PD) and Power Sourcing Equipment (PSE), for use with the MAU defined in Clause 14
and the PHYs defined in Clause 25 and Clause 40. These entities allow devices to draw/supply power using
the same generic cabling as is used for data transmission.

DTE powering is intended to provide a 10BASE-T, 100BASE-TX, or 1000BASE-T device with a single
interface to both the data it requires and the power to process this data. This clause specifies the following:

a) A power source to add power to the 100 Ω balanced cabling system
b) The characteristics of a powered device’s load on the power source and the structured cabling
c) A protocol allowing the detection of a device that requests power from a PSE
d) Methods to classify devices based on their power needs
e) A method for powered devices and power sourcing equipment to dynamically negotiate and allocate

power
f) A method for scaling supplied power back to the detect level when power is no longer requested or

required

The importance of item c) above should not be overlooked. Given the large number of legacy devices (both
IEEE 802.3 and other types of devices) that could be connected to a 100 Ω balanced cabling system, and the
possible consequences of applying power to such devices, the protocol to distinguish compatible devices
and non-compatible devices is important to prevent damage to non-compatible devices.

The detection and powering algorithms are likely to be compromised by cabling that is not point-to-point,
resulting in unpredictable performance and possibly damaged equipment.

This clause differentiates between the two ends of the powered portion of the link, defining the PSE and the
PD as separate but related devices.

33.1.1 Objectives

The following are objectives of Power via MDI:

a) Power—A PD designed to the standard, and within its range of available power, can obtain both
power and data for operation through the MDI and therefore needs no additional connections.

b) Safety—A PSE designed to the standard does not introduce non-SELV (Safety Extra Low Voltage)
power into the wiring plant.

c) Compatibility—Clause 33 utilizes the MDIs of 10BASE-T, 100BASE-TX, and 1000BASE-T
without modification. Type 1 operation adds no significant requirements to the cabling. Type 2
operation requires ISO/IEC 11801:1995 Class D or better cabling and a derating of the cabling
maximum ambient operating temperature. The clause does not address the operation of 10GBASE-
T. For 10GBASE-T operation, the channel model specified in Clause 55 needs to be met without
regard to DTE Power via MDI presence or operation. 
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d) Simplicity—The powering system described here is no more burdensome on the end users than the
requirements of 10BASE-T, 100BASE-TX, or 1000BASE-T.

33.1.2 Compatibility considerations

All implementations of PD and PSE systems shall be compatible at their respective Power Interfaces (PIs)
when used in accordance with the restrictions of Clause 33 where appropriate. Designers are free to
implement circuitry within the PD and PSE in an application-dependent manner provided that the respective
PI specifications are satisfied.

33.1.3 Relationship of DTE Power via MDI to the IEEE 802.3 Architecture

DTE Power via MDI comprises an optional non-data entity. As a non-data entity, it does not appear in a
depiction of the OSI Reference Model. Figure 33–1 depicts the positioning of DTE Power via MDI in the
case of the PD.

Figure 33–2 and Figure 33–3 depict the positioning of DTE Power via MDI in the cases of the Endpoint PSE
and the Midspan PSE, respectively.

MDI/PI

Medium

Figure 33–1—DTE Power via MDI powered device relationship to the physical interface 
circuitry and the IEEE 802.3 CSMA/CD LAN model

MDI = Medium Dependent Interface

PHY = Physical Layer Device

PHY PD

Physical Interface Circuitry

PD = Powered Device

PI = Power Interface

Figure 33–2—DTE Power via MDI Endpoint power sourcing equipment relationship to the 
physical interface circuitry and the IEEE 802.3 CSMA/CD LAN model

MDI/PI

MDI = Medium Dependent Interface
PHY = Physical Layer Device

PHY PSE

Physical Interface Circuitry

PSE = Power Sourcing Equipment
PI = Power Interface

Medium
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The Power Interface (PI) is the generic term that refers to the mechanical and electrical interface between the
PSE or PD and the transmission medium.

In an Endpoint PSE and in a PD, the PI is encompassed within the MDI.

PSE power interface specifications that are defined at the MDI apply to an Endpoint PSE. They may or may
not apply to a Midspan PSE PI.

33.1.4 Type 1 and Type 2 system parameters

A power system, consisting of a single PSE, link segment, and a single PD, defined as either Type 1 or
Type 2, has certain basic parameters defined according to Table 33–1. These parameters define not only
certain performance characteristics of the system, but are also used in calculating the various electrical
characteristics of PSEs and PDs as described in 33.2 and 33.3.

ICable is the current on one twisted pair in the multi-twisted pair cable. Two twisted pairs are required to
source ICable—one carrying (+ ICable) and one carrying (– ICable), from the perspective of the PI.

It should be noted that the cable references use “DC loop resistance,” which refers to a single conductor.
This clause uses “DC pair loop resistance,” which refers to a pair of conductors in parallel. Therefore, RCh is
related to, but not equivalent to, the “DC loop resistance” called out in the cable references.

Table 33–1—Type 1 and Type 2 system parameters

Parameter Symbol Units Type 1 value Type 2 value Additional
information

Nominal highest DC current per pair ICable A 0.350 0.600

Channel maximum DC pair loop resistance RCh Ω 20.0 12.5

Minimum cable type UTP per 14.4 
and 14.5a

aClass D recommended.

Class D See 33.1.4.1,
33.1.4.2

Figure 33–3—DTE Power via MDI Midspan power sourcing equipment relationship to the 
physical interface circuitry and the IEEE 802.3 CSMA/CD LAN model

MDI

PHY

PSE

PHY = Physical Layer Device
MDI = Medium Dependent Interface

PSE = Power Sourcing Equipment
PI = Power Interface

PI

Medium

Physical Interface Circuitry

Midspan
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33.1.4.1 Type 2 cabling requirement

Type 2 operation requires Class D, or better, cabling as specified in ISO/IEC 11801:1995 with the additional
requirement that channel DC loop resistance shall be 25 Ω or less. These requirements are also met by
Category 5e or better cable and components as specified in ANSI/TIA/EIA-568-B.2, ANSI/TIA/EIA-568-
B.2-1, and ANSI/TIA/EIA-568-B.2-10; or Category 5 cable and components as specified in ANSI/TIA/
EIA-568-A-1995.

Under worst-case conditions, Type 2 operation requires a 10 °C reduction in the maximum ambient
operating temperature of the cable when all cable pairs are energized at ICable (see Table 33–1), or a 5 °C
reduction in the maximum ambient operating temperature of the cable when half of the cable pairs are
energized at ICable. Additional cable ambient operating temperature guidelines for Type 2 operation are
provided in ISO/IEC TR 29125 [Bxx1]3 and TIA TSB-184 [Bxx2].

33.1.4.2 Type 1 and Type 2 channel requirement

Type 1 and Type 2 operation requires that the resistance unbalance shall be 3 % or less. Resistance
unbalance is a measure of the difference between the two conductors of a twisted pair in the 100 Ω balanced
cabling system. Resistance unbalance is defined as in Equation (33–1):

(33–1)

where
Rmax is the resistance of the channel conductor with the highest resistance
Rmin is the resistance of the channel conductor with the lowest resistance

33.2 Power sourcing equipment (PSE)

The PSE is the portion of the end station or midspan equipment that provides the power to a single PD. The
PSE’s main functions are as follows:

— To search the link section for a PD
— To supply power to the detected PD through the link section
— To monitor the power on the link section
— To remove power when no longer requested or required, returning to the searching state 

An unplugged link section is one instance when power is no longer required. In addition, power
classification mechanisms exist to provide the PSE with detailed information regarding the power needs of
the PD.

A PSE is electrically specified at the point of the physical connection to the cabling.

33.2.1 PSE location

PSEs may be placed in two locations with respect to the link segment, either coincident with the DTE/
Repeater or midspan. A PSE that is coincident with the DTE/Repeater is an “Endpoint PSE.” A PSE that is
located within a link segment that is distinctly separate from and between the MDIs is a “Midspan PSE.”
The requirements of this document shall apply equally to Endpoint and Midspan PSEs unless the
requirement contains an explicit statement that it applies to only one implementation. The location of

3The numbers in brackets correspond to those of the bibliography in Annex A.

Rmax Rmin–( )
Rmax Rmin+( )

-------------------------------- 100×
⎩ ⎭
⎨ ⎬
⎧ ⎫

%
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Alternative A and Alternative B Endpoint PSEs and Midspan PSEs are illustrated in Figure 33–4, Figure
33–5, Figure 33–6, and Figure 33–7.

PSEs can be compatible with 10BASE-T, 100BASE-TX, and/or 1000BASE-T. PSEs may support either
Alternative A, Alternative B, or both.

33.2.2 Midspan PSE types

There are two types of Midspan PSEs defined.

10BASE-T/100BASE-TX Midspan PSE:
A Midspan PSE that results in a link that can support only 10BASE-T and 100BASE-TX operation
(see Figure 33–6). Note that this limitation is due to the presence of the Midspan PSE whether it is
supplying power or not.

1000BASE-T Midspan PSE:
A Midspan PSE that results in a link that can support 10BASE-T, 100BASE-TX, and 1000BASE-
T operation (see Figure 33–7).

NOTE—See 33.4.9.2 for Alternative A Midspan PSEs.
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Figure 33–4—10BASE-T/100BASE-TX Endpoint PSE location overview
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Figure 33–5—1000BASE-T Endpoint PSE location overview
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