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Abstract: This amendment to IEEE Std 802.3-2008 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 includes IEEE 802.3 Media Access Control (MAC) parameters, Physical Layer
specifications, and management parameters for the transfer of IEEE 802.3 format frames at
40 Gb/s and 100 Gb/s.

Keywords: 802.3ba, 40 Gb/s Ethernet, 40GBASE-CR4, 40GBASE-KR4, 40GBASE-LR4,
40GBASE-R, 40GBASE-SR4, 100 Gb/s Ethernet, 100GBASE-CR10, 100GBASE-ERA4,
100GBASE-LR4, 100GBASE-R, 100GBASE-SR10, AN, Auto-Negotiation, Backplane, BP, CAUI,
CGMII, CPPI, FEC, MMF, SMF, Optical Transport Network, OTN, XLAUI, XLGMII, XLPPI
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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

This introduction is not part of IEEE Std 802.3ba-2010, IEEE Standard for Information technology—Telecommuni-
cations and information exchange between systems—Local and metropolitan area networks—Specific requirements,
Part 3: CSMA/CD Access Method and Physical Layer Specifications, Amendment 4: Media Access Control Parame-
ters, Physical Layers and Management Parameters for 40 Gb/s and 100 Gb/s Operation.

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 802.3ba-2010).

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 802.3ba-2010 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.
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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 802.3-2008™/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 and
Annex 83A through Annex 83C, Annex 85A, and Annex 86A. This amendment adds MAC parame-
ters, Physical Layers, and management parameters for the transfer of IEEE 802.3 format frames at
40 Gb/s and 100 Gb/s.

IEEE Std 802.3 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
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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 standards can be accessed at the following URL:
http://standards.iece.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.
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Participants

The following individuals were officers and members of the IEEE 802.3 working group at the beginning of
the working group ballot:
David J. Law, I[EEE 802.3 Working Group Chair
Wael William Diab, IEEE 802.3 Working Group Vice-Chair
Steven B. Carlson, /[EEE 802.3 Working Group Executive Secretary
Adam Healey, /IEEE 802.3 Working Group Secretary
Bradley Booth, /EEE 802.3 Working Group Treasurer

John D’Ambrosia, [EEE P802.3ba Task Force Chair

Ilango S. Ganga, /[EEE P802.3ba Task Force Editor-in-Chief, Editor, Clauses 1,4,80, Annexes A, 44, 31B
Mark Gustlin, /EEE P802.3ba “Logic” Sub-task Force Chair, Editor, Clauses 81, 82
Chris Di Minico, /EEE P802.3ba “Cu” Sub-task Force Chair, Editor, Clause 85, Annex 854
Pete Anslow, [EEE P802.3ba “Optical” Sub-task Force Chair, Editor, Clause 88
Hugh Barrass, /[EEE P802.3ba Task Force Editor, Clauses 30, 45
Piers Dawe, I[EEE P802.3ba Task Force Editor, Clause 52, Clause 86, Annex 864
Jonathan King,? IEEE P802.3ba Task Force Editor, Clause 87
Ryan Latchman, /EEE P802.3ba Task Force Editor, Annex 834, Annex 83B
Arthur Marris, IEEE P802.3ba Task Force Editor, Clauses 69, 73, 74, 84, Annex 694, Annex 69B

Steve Trowbridge, /EEE P802.3ba Task Force Editor, Clause 83, Annex 83C

George Oulundsen, /EEE P802.3ba Task Force Secretary
Frank Chang, I[EEE P802.3ba Task Force Web Master

Ghani Abbas Christopher R. Cole Marek Hajduczenia
John Abbott Doug Coleman Hiroshi Hamano
Justin Abbott Herbert V. Congdon Bernie Hammond
Akira Agata Charles Cook Greg Hankins
Arne Alping Fumio Daido Robert Hays
Yehuda Alush Yair Darshan Kengo Hirano
Vittal Balasubramanian Bill Delveaux Ryan Hirth
Thananya Baldwin Bryan Dietz Keith Hopwood
Jaya Bandyopadhyay Thomas Dineen Rita Horner

Ozdal Barkan Thuyen Dinh Stanley Hronik
Jim Barnette Dan Dove Dean Huumala
Howard Baumer Mike Dudek Thong Huynh
Denis Beaudoin Joseph Dupuis Hiroki Ikeda
Christian Beia Frank Effenberger Kazuhiko Ishibe
Michael Bennett George Eisler Osamu Ishida
Ernest Bergmann David Estes Hideki Isono
Ralf-Peter Braun John Ewen John Jetzt

Dirk Breuer Daniel Feldman Jack L. Jewell
Alan Brown Dongning Feng Jessica Jiang
Robert Busse Alan Flatman Wenbin Jiang
Maurice Caldwell Norbert Folkens Thomas K. Joergensen
J. Martin Carroll Howard Frazier Chad Jones
Mandeep Chadha Richard Frosch Bheom-Soon Joo
David Chalupsky Ali Ghiasi Sanjay Kasturia
Sun-Hyok Chang Dimitrios Giannakopoulos Yasuaki Kawatsu
Jian Chen Larry Green Seung-Hwan Kim
Joseph Chou Michael Grimwood Yong Kim
Hwan-Seok Chung Robert Grow Mitsunobu Kimura
Terry Cobb Paul Gyugyi Scott Kipp

#Not a member of the IEEE 802.3 working group at the beginning of the working group ballot.
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Shoukei Kobayashi Edward Nakamoto Farhad Shafai
David Koenen Jay Neer Masayuki Shigematsu
Paul Kolesar Gary Nicholl Jong-Yoon Shin
Seiji Kozaki George Noh Larry Shorthill
Glen Kramer Takumi Nomura Jesse Simsarian
Joerg Kropp Ronald Nordin C]ayton Stanford
Yasuyuki Kuroda Ahmad Nouri Henk Steenman
Toshihiko Kusano Mark Nowell Christopher Stook
Hans Lackner Satoshi Obara Olaf Storaasli
Lowell Lamb David Ofelt Alan Sugg
D. Matthew Landry Gourgen Oganessyan Ken-Ichi Suzuki
Jeff Lapak Pa@rglg OMathuna Naoki Suzuki
Kyusang Lee 4 Akihiro Otaka Steve Swanson
Andreas Lenkisch Tom Palkert . Andre Szczepanek
qumond W.‘K‘ Leung Sesha Panguluri Dimitry Taich
Mlke} Peng Li G;Vl}rll.I;arnallby Akio Tajima
Ru Jian Lm N ashi Pate Hidenori Takahashi
Robert Lingle Martin Patoka . .
. . Motoyuki Takizawa
James Lott Petar Pepeljugoski
Keiji Tanaka
Sharon Lutz Gerald Pepper R .
. . Sashi Thiagarajan
Eric Lynskey John Petrilla
O Geoffrey O. Thompson
Anthony Magee Velu Pillai Co
> . Lo Hidehiro Toyoda
Joseph Maggiolino Rick Pimpinella :
. . Mario Traeber
Valerie Maguire Scott Powell Matthew T
Jeffery J. Maki Holger Quast Sh?“..e%‘“ [averso
Jeff Mandin Rick Rabinovich 1t sl
Carlo Mariotti Randy Rannow Eddie Tsumura
Arlon Martin Duane Remein Brad Turner
C. Phillip McClay Tamir Reshef Alexander Umnov
Michael S. McCormack Michael Ressl Sterling A. Vaden
John McDonough June-Koo (Kevin) Rhee Paul Vanderlaan
Jim McGrath Poldi (Pavlick) Rimboim Albert Vareljian
Greg McSorley Sam Sambasivan Anoop Vetteth
Richard Mellitz Ramesh Sastry Ionel Marius Vladan
Jeffrey Meyer Olindo Savi Andrew Weitzner
Tremont Miao Edward Sayre Martin White
Andy Moorwood Frederick Schindler Bill Woodruff
Kazuyuki Mori Thomas Schrans Masaki Yasukawa
Shimon Muller Shawn Searles Tetsuya Yokomoto
Angela Muscat Ted Seely George Young
Gerard Nadeau Khorvash (Kory) Sefidvash George Zimmerman
Takeshi Nagahori Murat Serbay Pavel Zivny
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John Abbott
Thomas Alexander
Jon Anderson

Marek Hajduczenia
Hiroshi Hamano
John Hawkins

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

Charles Moore
Charles Moorwood
Jose Morales

Peter Anslow Adam Healey Shimon Muller
Butch Anton Rita Horner Michael S. Newman
Danilo Antonelli Paul Isaacs Paul Nikolich
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When the IEEE-SA Standards Board approved this standard on 17 June 2010, it had the following

membership:
Robert M. Grow, Chair
Richard H. Hulett, Vice Chair

Steve M. Mills, Past Chair

Judith Gorman, Secretary
Karen Bartleson Young Kyun Kim Ronald C. Petersen
Victor Berman Joseph L. Koepfinger* Thomas Prevost
Ted Burse John Kulick Jon Walter Rosdahl
Clint Chaplin David J. Law Sam Sciacca
Andy Drozd Hung Ling Mike Seavey
Alexander Gelman Oleg Logvinov Curtis Siller
Jim Hughes Ted Olsen Don Wright

*Member Emeritus

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

Satish K. Aggarwal, NRC Representative
Richard DeBlasio, DOE Representative
Michael Janezic, NIST Representative

Michelle Turner
IEEE Standards Program Manager, Document Development

Kathryn Bennett
IEEE Standards Program Manager, Technical Program Development
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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
X Multiplication Symbol
< Less than Symbol
< Less than or equal to Symbol
> Greater than Symbol
> Greater than or equal to Symbol
= Equal to Symbol
= Approximately 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
N Square root Symbol
— Big dash (em dash) Times New Roman
- Little dash (en dash), subtraction Times New Roman
| Vertical bar Times New Roman
t Dagger Times New Roman
i Double dagger Times New Roman
o Lower case alpha Symbol
B Lower case beta Symbol
Y Lower case gamma Symbol
) Lower case delta Symbol
€ Lower case epsilon Symbol
A Lambda Symbol
n Micro Times New Roman
Q Omega Symbol
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IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. 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.

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace.
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 strikethreugh (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert adds new material without disturbing the existing material. 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.!

'NOTES in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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IEEE Std 802.3ba-2010 AMENDMENT TO IEEE Std 802.3-2008: CSMA/CD

1. Introduction
1.1.3.2 Compatibility interfaces
Insert the following new compatibility interfaces to the end of the list as follows:

1) 40 Gigabit Media Independent Interface (XLGMII). The XLGMII is designed to connect a 40 Gb/s
capable MAC to a 40 Gb/s PHY. While conformance with implementation of this interface is not
necessary to ensure communication, it allows flexibility in intermixing PHY's and DTEs at 40 Gb/s
speeds. The XLGMII is a logical interconnection intended for use as an intra-chip interface. No
mechanical connector is specified for use with the XLGMII. The XLGMII is optional.

) 40 Gigabit Attachment Unit Interface (XLAUI). The XLAUI is a physical instantiation of the PMA
service interface to extend the connection between 40 Gb/s capable PMAs. While conformance with
implementation of this interface is not necessary to ensure communication, it is recommended, since
it allows maximum flexibility in intermixing PHYs and DTEs at 40 Gb/s speeds. The XLAUI is
intended for use as a chip-to-chip or a chip-to-module interface. No mechanical connector is
specified for use with the XLAUI. The XLAUI is optional.

k) 40 Gigabit Parallel Physical Interface (XLPPI). The XLPPI is provided as a physical instantiation
of the PMD service interface for 40GBASE-SR4 and 40GBASE-LR4 PMDs. The XLPPI has four
lanes. While conformance with implementation of this interface is not necessary to ensure
communication, it allows flexibility in connecting the 40GBASE-SR4 or 40GBASE-LR4 PMDs.
The XLPPI is intended for use as a chip-to-module interface. No mechanical connector is specified
for use with the XLPPI. The XLPPI is optional.

1) 100 Gigabit Media Independent Interface (CGMII). The CGMII is designed to connect a 100 Gb/s
capable MAC to a 100 Gb/s PHY. While conformance with implementation of this interface is not
necessary to ensure communication, it allows flexibility in intermixing PHY's and DTEs at 100 Gb/s
speeds. The CGMII is a logical interconnection intended for use as an intra-chip interface. No
mechanical connector is specified for use with the CGMII. The CGMII is optional.

m) 100 Gigabit Attachment Unit Interface (CAUI). The CAUI is a physical instantiation of the PMA
service interface to extend the connection between 100 Gb/s capable PMAs. While conformance
with implementation of this interface is not necessary to ensure communication, it is recommended,
since it allows maximum flexibility in intermixing PHYs and DTEs at 100 Gb/s speeds. The CAUI
is intended for use as a chip-to-chip or a chip-to-module interface. No mechanical connector is
specified for use with the CAUI. The CAUI is optional.

n) 100 Gigabit Parallel Physical Interface (CPPI). The CPPI is provided as a physical instantiation of
the PMD service interface for 100GBASE-SR10 PMDs. The CPPI has ten lanes. While
conformance with implementation of this interface is not necessary to ensure communication, it
allows flexibility in connecting the 100GBASE-SR10 PMDs. The CPPI is intended for use as a
chip-to-module interface. No mechanical connector is specified for use with the CPPI. The CPPI is
optional.

1.2.3 Physical Layer and media notation
Change the example in last paragraph of 1.2.3 as follows:

The data rate, if only a number, is in Mb/s, and if suffixed by a “G”, is in Gb/s. The modulation type (e.g.,
BASE) indicates how encoded data is transmitted on the medium. The additional distinction may identify
characteristics of transmission or medium and, in some cases, the type of PCS encoding used (e-g5-examples
of additional distinctions are “T” for twisted pair, “S*>‘B” for shert-wavelength bidirectional optics, and “X”
for a block PCS coding used for that speed of operation). Expansions for defined Physical Layer types are
included in 1.4.
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1.3 Normative references
Insert the following references in alphanumerical order as follows:

IEC 60793-1-42:2007, Optical fibres—Part 1-42: Measurement methods and test procedures—Chromatic
dispe:rsion.2

IEC 60793-2-50:2008, Optical fibres—Part 2-50: Product specifications—Sectional specification for class B
single-mode fibres.

IEC 61280-1-1:1998, Fibre optic communication subsystem basic test procedures—Part 1-1: Test
procedures for general communication subsystems—Transmitter output optical power measurement for
single-mode optical fibre cable.

IEC 61280-1-3:1998, Fibre optic communication subsystem basic test procedures—Part 1-3: Test
procedures for general communication subsystems—Central wavelength and spectral width measurement.

IEC 61280-1-4:2009, Fibre optic communication subsystem test procedures—Part 1-4: General
communication subsystems—Light source encircled flux measurement method.

IEC 61280-4-1:2009, Fibre-optic communication subsystem test procedures—Part 4-1: Installed cable plant
—Multimode attenuation measurement.

IEC 61754-7: Fibre optic connector interfaces—Part 7: Type MPO connector family.
ITU-T Recommendation G.694.1—Spectral grids for WDM applications: DWDM frequency grid.3

ITU-T Recommendation G.694.2—Spectral grids for WDM applications: CWDM wavelength grid.

ITU-T Recommendation G.695, 2006—Optical interfaces for coarse wavelength division multiplexing
applications.

ITU-T Recommendation G.959.1, 2008—Optical transport network physical layer interfaces.

SFF-8436, Rev 3.4, Nov. 12, 2009—Specification for QSFP+ Copper And Optical Modules.*

SFF-8642, Rev 2.4, Nov. 16, 2009—Specification for Mini Multilane Series: Shielded Integrated Connector.

TIA-455-127-A-2006, FOTP-127-A—Basic Spectral Characterization of Laser Diodes.’

TIA-492AAAD, Detail Specification for 850-nm Laser-Optimized, 50-pm core diameter/125-pm cladding
diameter class la graded-index multimode optical fibers suitable for manufacturing OM4 cabled optical
fiber.

IRC publications are available from IEC Sales Department, Case Postale 131, 3 rue de Varembé, CH-1211, Genéve 20, Switzer-
land/Suisse (http://www.iec.ch/). IEC publications are also available in the United States from the American National Standards Institute.

3TU-T publications are available from the International Telecommunications Union, Place des Nations, CH-1211, Geneva 20,
Switzerland (http:/www.itu.int/).

4SFF specifications are available at ftp://ftp.seagate.com/stf.

STIA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, Colorado 80112, USA or
online at http://www.tiaonline.org.
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IEEE Std 802.3ba-2010 AMENDMENT TO IEEE Std 802.3-2008: CSMA/CD

1.4 Definitions
Insert the following new definitions into the definitions list, in alphanumerical order:

1.4.x 40 Gigabit Attachment Unit Interface (XLAUI): A physical instantiation of the PMA service
interface to extend the connection between 40 Gb/s capable PMAs, used for chip-to-chip or chip-to-module
interconnections. (See IEEE Std 802.3, Annex 83A and Annex 83B.)

1.4.x 40 Gigabit Media Independent Interface (XLGMII): The interface between the Reconciliation
Sublayer (RS) and the Physical Coding Sublayer (PCS) for 40 Gb/s operation. (See IEEE Std 802.3,
Clause 81.)

1.4.x 40 Gigabit Parallel Physical Interface (XLPPI): The interface between the Physical Medium
Attachment (PMA) sublayer and the Physical Medium Dependent (PMD) sublayer for 40GBASE-SR4 and
40GBASE-LR4 PHYs. (See IEEE Std 802.3, Annex 86A.)

1.4.x 40GBASE-R: An IEEE 802.3 family of Physical Layer devices using the physical coding sublayer
defined in Clause 82 for 40 Gb/s operation. (See IEEE Std 802.3, Clause 82.)

1.4.x 40GBASE-CR4: IEEE 802.3 Physical Layer specification for 40 Gb/s using 40GBASE-R encoding
over four lanes of shielded balanced copper cabling, with reach up to at least 7 m. (See IEEE Std 802.3,
Clause 85.)

1.4.x 40GBASE-KR4: IEEE 802.3 Physical Layer specification for 40 Gb/s using 40GBASE-R encoding
over four lanes of an electrical backplane, with reach up to at least 1 m. (See IEEE Std 802.3, Clause 84.)

1.4.x 40GBASE-LR4: IEEE 802.3 Physical Layer specification for 40 Gb/s using 40GBASE-R encoding
over four WDM lanes on single-mode fiber, with reach up to at least 10 km. (See IEEE Std 802.3,
Clause 87.)

1.4.x 40GBASE-SR4: IEEE 802.3 Physical Layer specification for 40 Gb/s using 40GBASE-R encoding
over four lanes of multimode fiber, with reach up to at least 100 m. (See IEEE Std 802.3, Clause 86.)

1.4.x 100 Gigabit Attachment Unit Interface (CAUI): A physical instantiation of the PMA service
interface to extend the connection between 100 Gb/s capable PMAs, used for chip-to-chip or chip-to-module
interconnections. (See IEEE Std 802.3, Annex 83A and Annex 83B.)

1.4.x 100 Gigabit Media Independent Interface (CGMII): The interface between the Reconciliation
Sublayer (RS) and the Physical Coding Sublayer (PCS) for 100 Gb/s operation. (See IEEE Std 802.3,
Clause 81.)

1.4.x 100 Gigabit Parallel Physical Interface (CPPI): The interface between the Physical Medium
Attachment (PMA) sublayer and the Physical Medium Dependent (PMD) sublayer for 100GBASE-SR10
PHYs. (See IEEE Std 802.3, Annex 86A.)

1.4.x 100GBASE-R: An IEEE 802.3 family of Physical Layer devices using the physical coding sublayer
defined in Clause 82 for 100 Gb/s operation. (See IEEE Std 802.3, Clause 82.)

1.4.x 100GBASE-CR10: IEEE 802.3 Physical Layer specification for 100 Gb/s using 100GBASE-R
encoding over ten lanes of shielded balanced copper cabling, with reach up to at least 7 m. (See IEEE Std
802.3, Clause 85.)
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1.4.x 100GBASE-ER4: IEEE 802.3 Physical Layer specification for 100 Gb/s using 100GBASE-R
encoding over four WDM lanes on single-mode fiber, with reach up to at least 40 km. (See IEEE Std 802.3,
Clause 88.)

1.4.x 100GBASE-LR4: IEEE 802.3 Physical Layer specification for 100 Gb/s using 100GBASE-R
encoding over four WDM lanes on single-mode fiber, with reach up to at least 10 km. (See IEEE Std 802.3,
Clause 88.)
1.4.x 100GBASE-SR10: IEEE 802.3 Physical Layer specification for 100 Gb/s using 100GBASE-R
encoding over ten lanes of multimode fiber, with reach up to at least 100 m. (See IEEE Std 802.3,
Clause 86.)

1.4.x BASE-R: An IEEE 802.3 family of Physical Layer devices using the 64B/66B encoding defined in
Clause 49 or Clause 82. (See IEEE Std 802.3, Clause 49 and Clause 82.)

1.4.x PCS lane (PCSL): In 40GBASE-R and 100GBASE-R, the PCS distributes encoded data to multiple
logical lanes, these logical lanes are called PCS lanes. One or more PCS lanes can be multiplexed and
carried on a physical lane together at the PMA service interface. (See IEEE Std 802.3, Clause 83.)

1.4.x nPPI: The term “nPPI” denotes either XLPPI or CPPI or both. (See IEEE Std 802.3, Annex 86A.)
Change 1.4.311 as follows:

1.4.311 RMS spectral width: A measure of the optical wavelength range as defined by ANSIHEIA/TIA
455-127-A-199+ (FOTP-127-A) {B161.

1.5 Abbreviations

Insert the following new abbreviations into the definitions list, in alphabetical order as follows:

CAUI 100 Gigabit Attachment Unit Interface
CGMII 100 Gigabit Media Independent Interface
CPPI 100 Gigabit Parallel Physical Interface
DIC deficit idle count
HCB Host Compliance Board
LSB least significant bit
MCB Module Compliance Board
MSB most significant bit
OTN Optical Transport Network
OPU3 Optical channel Payload Unit 3
PCSL PCS lane
XLAUI 40 Gigabit Attachment Unit Interface
XLGMII 40 Gigabit Media Independent Interface
XLPPI 40 Gigabit Parallel Physical Interface
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AMENDMENT TO IEEE Std 802.3-2008: CSMA/CD

4. Media Access Control

4.4.2 MAC parameters

Insert a new column to Table 4-2 for 40 Gb/s and 100 Gb/s MAC data rates as follows:

Table 4-2—MAC parameters

IEEE Std 802.3ba-2010

MAC data rate
Parameters Iiilpcltl?dail:g 1 Gb/s 10 Gb/s %
100 Mb/s E—

slotTime 512 bit times 4096 bit times not applicable not applicable
interPacketGap® 96 bits 96 bits 96 bits 96 bits
attemptLimit 16 16 not applicable not applicable
backoffLimit 10 10 not applicable not applicable
jamSize 32 bits 32 bits not applicable not applicable
maxBasicFrameSize 1518 octets 1518 octets 1518 octets 1518 octets
maxEnvelopeFrameSize 2000 octets 2000 octets 2000 octets 2000 octets
minFrameSize 512 bits (64 octets) | 512 bits (64 octets) | 512 bits (64 octets) | 512 bits (64 octets)
burstLimit not applicable 65 536 bits not applicable not applicable
ipgStretchRatio not applicable not applicable 104 bits not applicable

#References to interFrameGap or interFrameSpacing in other clauses (e.g., 13, 35, and 42) shall be interpreted as

interPacketGap.

Insert the following note below Table 4-2 (above the warning box) for 40 Gb/s and 100 Gb/s MAC data
rates, and renumber notes as appropriate:

NOTE 7—For 40 Gb/s and 100 Gb/s operation, the received interPacketGap (the spacing between two packets, from the
last bit of the FCS field of the first packet to the first bit of the Preamble of the second packet) can have a minimum value
of 8 BT (bit times), as measured at the XL GMII or CGMII receive signals at the DTE due to clock tolerance and lane
alignment requirements.
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30. Management

Insert two new objects into Table 31-1e, before aldleErrorCount, as follows:

Table 30—1e—Capabilities

DTE Repeater MAU

Basic Control Capability (mandatory)
10GBASE-T Operating Margin package (conditional)

Forward Error Correction Package (conditional)

1000 Mb/s Burst Monitor Capability (optional)
Auto-Negotiation Package (mandatory)

Basic Package (mandatory)
Broadband DTE MAU Package (conditional)

10071000 Mb/s Monitor Capability (optional)
MIl Capability (conditional)

Recommended Package (optional)
Optional Package (optional)

Excessive Deferral Package (optional)
Multiple PHY Package (optional)

PHY Error Monitor Capability (optional)
Performance Monitor Capability (optional)
Address Tracking Capability (optional)
Media Loss Tracking Package (conditional)
PHY Error Monitor Capability (optional)

Mandatory Package (mandatory)
Array Package (optional)

Basic Package (mandatory)
MAU Control Package (optional)

oMAU managed object class (30.5.1)
aBIPErrorCount ATTRIBUTE GE

aLaneMapping ATTRIBUTE E

—

—
X |IX

Insert new PHY types in alphanumeric order into “APPROPRIATE SYNTAX” of 30.3.2.1.2:
30.3.2.1.2 aPhyType
APPROPRIATE SYNTAX:

40GBASE-R Clause 82 40 Gb/s multi-PCS lane 64B/66B
100GBASE-R  Clause 82 100 Gb/s multi-PCS lane 64B/66B

Insert new PHY types in alphanumeric order into “APPROPRIATE SYNTAX” of 30.3.2.1.3:
30.3.2.1.3 aPhyTypelList
APPROPRIATE SYNTAX:

40GBASE-R Clause 82 40 Gb/s multi-PCS lane 64B/66B
100GBASE-R  Clause 82 100 Gb/s multi-PCS lane 64B/66B
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Change 30.3.2.1.5 as follows:

30.3.2.1.5 aSymbolErrorDuringCarrier

ATTRIBUTE

APPROPRIATE SYNTAX:
Generalized nonresetable counter. This counter has a maximum increment rate of 160 000 counts
per second for 100 Mb/s implementations

BEHAVIOUR DEFINED AS:
For 100 Mb/s operation it is a count of the number of times when valid carrier was present and there
was at least one occurrence of an invalid data symbol (see 23.2.1.4,24.2.2.1.6, and 32.3.4.1).
For half duplex operation at 1000 Mb/s, it is a count of the number of times the receiving media is
non-idle (a carrier event) for a period of time equal to or greater than slotTime (see 4.2.4), and
during which there was at least one occurrence of an event that causes the PHY to indicate “Data
reception error” or “Carrier Extend Error” on the GMII (see Table 35-2).
For full duplex operation at 1000 Mb/s, it is a count of the number of times the receiving media is
non-idle (a carrier event) for a period of time equal to or greater than minFrameSize, and during
which there was at least one occurrence of an event that causes the PHY to indicate “Data reception
error” on the GMII (see Table 35-2).
For operation at 10 Gb/s, 40 Gb/s, and 100 Gb/s, it is a count of the number of times the receiving
media is non-idle (the time between the Start of Packet Delimiter and the End of Packet Delimiter
as defined by 46.2.5 and 81.2.5) for a period of time equal to or greater than minFrameSize, and
during which there was at least one occurrence of an event that causes the PHY to indicate
“Receive Error” on the XGMII (see Table 46-4), the X GMII or the CGMII (see Table 81-3).
At all speeds this counter shall be incremented only once per valid CarrierEvent and if a collision
is present this counter shall not increment.;

Insert new PHY types into “APPROPRIATE SYNTAX” before 802.9a (as modified by IEEE Std 802.3av)
and change “BEHAVIOUR DEFINED AS” of 30.5.1.1.2 as follows:

30.5.1.1.2 aMAUType

APPROPRIATE SYNTAX:

40GBASE-R Multi-lane PCS as specified in Clause 82 over undefined PMA/PMD

40GBASE-KR4 40GBASE-R PCS/PMA over an electrical backplane PMD as specified in
Clause 84

40GBASE-CR4 40GBASE-R PCS/PMA over 4 lane shielded copper balanced cable PMD as
specified in Clause 85

40GBASE-SR4 40GBASE-R PCS/PMA over 4 lane multimode fiber PMD as specified in
Clause 86

40GBASE-LR4 40GBASE-R PCS/PMA over 4 WDM lane single mode fiber PMD, with long
reach, as specified in Clause 87

100GBASE-R Multi-lane PCS as specified in Clause 82 over undefined PMA/PMD

100GBASE-CR10 100GBASE-R PCS/PMA over 10 lane shielded copper balanced cable PMD
as specified in Clause 85

100GBASE-SR10 100GBASE-R PCS/PMA over 10 lane multimode fiber PMD as specified in
Clause 86

100GBASE-LR4  100GBASE-R PCS/PMA over 4 WDM lane single mode fiber PMD, with
long reach, as specified in Clause 88

100GBASE-ER4  100GBASE-R PCS/PMA over 4 WDM lane single mode fiber PMD, with
extended reach, as specified in Clause 88
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BEHAVIOUR DEFINED AS:
Returns a value that identifies the internal MAU type. If an AUI is to be identified to access an
external MAU, the type “AUI” is returned. A SET operation to one of the possible enumerations
indicated by aMAUTypeList will force the MAU into the new operating mode. If a Clause 22 MII
or Clause 35 GMII is present, then this will map to the mode force bits specified in 22.2.4.1. If a
Clause 45 MDIO Interface is present, then this will map to the PCS type selection bit(s) in the
10G WIS Control 2 register specified in 45.2.2.6.6, the $06G-PCS Control 2 register specified in
45.2.3.6.1, the PMA/PMD type selection bits in the +6G-PMA/PMD Control 2 register specified
in 45.2.1.6.1, the PMA/PMD control 1 register specified in 45.2.1.1 and the PCS control 1 register
45.2.3.1. If Clause 28, Clause 37, or Clause 73 Auto-Negotiation is operational, then this will
change the advertised ability to the single enumeration specified in the SET operation, and cause
an immediate link renegotiation. A change in the MAU type will also be reflected in aPHY Type.

The enumerations 1000BASE-X, 1000BASE-XHD, 1000BASE-XFD, 10GBASE-X,
10GBASE-R, and-10GBASE-W, 40GBASE-R and 100GBASE-R shall only be returned if the
underlying PMD type is unknown.;

Change “BEHAVIOUR DEFINED AS” of 30.5.1.1.4 for high BER as follows:
30.5.1.1.4 aMediaAvailable

BEHAVIOUR DEFINED AS:
If the MAU is a 10M b/s link or fiber type (FOIRL, 10BASE-T, 10BASE-F), then this is equivalent
to the link test fail state/low light function. For an AUIL, 10BASE2, 10BASES, or 10BROAD36
MAU, this indicates whether or not loopback is detected on the DI circuit. The value of this attribute
persists between packets for MAU types AUI, 10BASES, 10BASE2, I0BROAD36, and 10BASE-
FP.
At power-up or following a reset, the value of this attribute will be “unknown” for AUI, 10BASES,
10BASE2, 10BROAD36, and 10BASE-FP MAUs. For these MAUs loopback will be tested on
each transmission during which no collision is detected. If DI is receiving input when DO returns
to IDL after a transmission and there has been no collision during the transmission, then loopback
will be detected. The value of this attribute will only change during noncollided transmissions for
AUI, 10BASE2, 10BASES, 10BROAD36, and 10BASE-FP MAUs.
For I00BASE-T2 and 100BASE-T4 PHY's the enumerations match the states within the respective
link integrity state diagrams, Figure 32—16 and Figure 23—12. For 100BASE-TX, 100BASE-FX,
100BASE-LX10 and 100BASE-BX10 PHYs the enumerations match the states within the link
integrity state diagram Figure 24—-15. Any MAU that implements management of Clause 28 or
Clause 73 Auto-Negotiation will map remote fault indication to MediaAvailable “remote fault.”
Any MAU that implements management of Clause 37 Auto-Negotiation will map the received
RF1 and RF2 bits as specified in Table 37-2, as follows. Offline maps to the enumeration
“offline,” Link Failure maps to the enumeration “remote fault” and Auto-Negotiation Error maps
to the enumeration “auto neg error.”
The enumeration “remote fault” applies to 10BASE-FB remote fault indication, the 100BASE-X
far-end fault indication and nonspecified remote faults from a system running Clause 28 Auto-
Negotiation. The enumerations “remote jabber”, “remote link loss”, or “remote test” should be
used instead of “remote fault” where the reason for remote fault is identified in the remote
signaling protocol.
Where a Clause 22 MII or Clause 35 GMII is present, a legie one in the remote fault bit
(22.2.4.2.11) maps to the enumeration “remote fault,” a legie zero in the link status bit
(22.2.4.2.13) maps to the enumeration “not available.” The enumeration “not available” takes
precedence over “remote fault.”

For 40 Gb/s and 100 Gb/s the enumerations map to value of the link fault variable (see 81.3.4) within
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the Link Fault Signaling state diagram (see 81.3.4.1 and Figure 46-9) as follows: the value OK maps

to the enumeration “available”, the value Local Fault maps to the enumeration “not available” and
the value Remote Fault maps to the enumeration “remote fault.”

For 2BASE-TL and 10PASS-TS PHYSs, the enumeration “unknown’ maps to the condition where
the PHY is initializing, the enumeration “ready” maps to the condition where at least one PME is
available and is ready for handshake, the enumeration “available” maps to the condition where, at
the PCS, at least one PME is operationally linked, the enumeration “not available” maps to the
condition where the PCS is not operationally linked, the enumeration “available reduced” maps to
the condition where a link fault is detected at the receive direction by one or more PMEs in the
aggregation group and the enumeration “PMD link fault” maps to the condition where a link fault
is detected at the receive direction by all of the PMA/PMDs in the aggregation group.

For 10 Gb/s the enumerations map to value of the link fault variable within the Link Fault
Signaling state diagram (Figure 46-9) as follows: the value OK maps to the enumeration
“available”, the value Local Fault maps to the enumeration “not available” and the value
Remote Fault maps to the enumeration “remote fault”. The enumeration “PMD link fault”, “WIS
frame loss”, “WIS signal loss”, “PCS link fault”, “excessive BER” or “DXS link fault” should be
used instead of the enumeration “not available” where the reason for the Local Fault state can be
identified through the use of the Clause 45 MDIO Interface. Where multiple reasons for the
Local Fault state can be identified only the highest precedence error should be reported. This
precedence in descending order is as follows: “PXS link fault”, “PMD link fault”,
“WIS frame loss”, “WIS signal loss”, “PCS link fault”, “excessive BER”, “DXS link fault”.
Where a Clause 45 MDIO interface is present a legie zero in the PMA/PMD Receive link status
bit (45.2.1.2.2) maps to the enumeration “PMD link fault”, a legie one in the LOF status bit
(45.2.2.10.4) maps to the enumeration “WIS frame loss”, a legie one in the LOS status bit
(45.2.2.10.5) maps to the enumeration “WIS signal loss”, a legie zero in the PCS Receive link
status bit (45.2.3.2.2) maps to the enumeration “PCS link fault”, a legie one in the
10/40/100GBASE-R PCS Latched high BER status bit (45.2.3.12.2) maps to the enumeration
“excessive BER”, a legie zero in the DTE XS receive link status bit (45.2.5.2.2) maps to the
enumeration “DXS link fault” and a legie zero in the PHY XS transmit link status bit (45.2.4.2.2)
maps to the enumeration “PXS link fault”.;

Insert a new subclause after 30.5.1.1.10 as follows:
30.5.1.1.10a aBIPErrorCount

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE of generalized nonresetable counters. Each counter has a maximum increment rate
of 10 000 counts per second for 40 Gb/s implementations and 5 000 counts per second for
100 Gb/s implementations.

BEHAVIOUR DEFINED AS:
For 40/100GBASE-R PHYs, an array of BIP error counters. The counters will not increment for other
PHY types. The indices of this array (0 to n — 1) denote the PCS lane number where n is the number
of PCS lanes in use. Each element of this array contains a count of BIP errors for that PCS lane.
Increment the counter by one for each BIP error detected during alignment marker removal in the
PCS for the corresponding lane.
If a Clause 45 MDIO Interface to the PCS is present, then this attribute will map to the BIP error
counters (see 45.2.3.36 and 45.2.3.37).;
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30.5.1.1.10b aLaneMapping

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE of INTEGERs.

BEHAVIOUR DEFINED AS:
For 40/100GBASE-R PHYs, an array of PCS lane identifiers. The indices of this array (0 to n — 1)
denote the service interface lane number where n is the number of PCS lanes in use. Each element of
this array contains the PCS lane number for the PCS lane that has been detected in the corresponding
service interface lane.
If a Clause 45 MDIO Interface to the PCS is present, then this attribute will map to the Lane mapping
registers (see 45.2.3.38 and 45.2.3.39).;

Change 30.5.1.1.14, 30.5.1.1.15, and 30.5.1.1.16 for FEC as follows:
30.5.1.1.14 aFECmode

ATTRIBUTE

APPROPRIATE SYNTAX:
A ENUMERATION that meets the requirement of the description below

unknown initializing, true state not yet known
disabled FEC disabled
enabled FEC enabled

BEHAVIOUR DEFINED AS:

A read-write value that indicates the mode of operation of the optional FEC sublayer for forward
error correction (see 65.2 and Clause 74).

A GET operation returns the current mode of operation of the PHY. A SET operation changes the
mode of operation of the PHY to the indicated value. When Clause 73 Auto-Negotiation is enabled
a SET operation is not allowed and a GET operation maps to the variable FEC enabled in
Clause 74.

If a Clause 45 MDIO Interface to the PCS is present, then this attribute will map to the FEC control
register (see 45.2.7.3) for I000BASE-PX or FEC enable bit in H66GBASE-R FEC control register
(see 45.2.1.86).;

30.5.1.1.15 aFECCorrectedBlocks

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE of generalized Generalized nonresctable counters. FhisEach counter has a
maximum increment rate of 1 200 000 counts per second for 1000 Mb/s implementations, and
5000 000 counts per second for 10 Gb/s and 40 Gb/s implementations, and 2 500 000 counts per
second for 100 Gb/s implementations.

BEHAVIOUR DEFINED AS:
For 1000BASE-PX PHYSs or 10/40/100GBASE-R PHYs, a-eeunt an array of corrected FEC blocks
counters. The counters will not increment for other PHY types. The indices of this array (0 to
N — 1) denote the PCS lane number where N is the number of PCS lanes in use. The number of
PCS lanes in use is set to one for PHYs that do not use PCS lanes. Each element of this array
contains a count of corrected FEC blocks for that PCS lane.
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Increment the counter by one for each received block that is corrected by the FEC function in the
PHY for the corresponding lane.

If a Clause 45 MDIO Interface to the PCS is present, then this attribute will map to the FEC
corrected blocks counter(s) (see 45.2.8.5, and-45.2.1.87, and 45.2.1.89).;

30.5.1.1.16 aFECUncorrectableBlocks

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE of generalized Generalized nonresetable counters. FhisEach counter has a
maximum increment rate of 1 200 000 counts per second for 1000 Mb/s implementations, and
5000 000 counts per second for 10 Gb/s and 40 Gb/s implementations, and 2 500 000 counts per
second for 100 Gb/s implementations.

BEHAVIOUR DEFINED AS:
For 1000BASE-PX PHYs or 10/40/100GBASE-R PHYSs, a-eeunt an array of uncorrectable FEC
blocks counters. The counters will not increment for other PHY types. The indices of this array (0
to N — 1) denote the PCS lane number where N is the number of PCS lanes in use. The number of
PCS lanes in use is set to one for PHYs that do not use PCS lanes. Each element of this array
contains a count of uncorrectable FEC blocks for that PCS lane.

Increment the counter by one for each FEC block that is determined to be uncorrectable by the FEC
function in the PHY for the corresponding lane.

If a Clause 45 MDIO Interface to the PCS is present, then this attribute will map to the FEC
uncorrectable blocks counter(s) (see 45.2.8.6, and-45.2.1.88, and 45.2.1.90).;

Change 30.6.1.1.5 for autoneg ability and FEC request as follows:

30.6.1.1.5 aAutoNeglLocalTechnologyAbility

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE that meets the requirements of the description below:
global Reserved for future use
other See 30.2.5
unknown Initializing, true state or type not yet known
10BASE-T 10BASE-T half duplex as defined in Clause 14

10BASE-TFD Full duplex 10BASE-T as defined in Clause 14 and Clause 31

100BASE-T4 100BASE-T4 half duplex as defined in Clause 23

100BASE-TX 100BASE-TX half duplex as defined in Clause 25

100BASE-TXFD  Full duplex 100BASE-TX as defined in Clause 25 and Clause 31

FDX PAUSE PAUSE operation for full duplex links as defined in Annex 31B

FDX APAUSE Asymmetric PAUSE operation for full duplex links as defined in Clause 37,
Annex 28B, and Annex 31B

FDX SPAUSE Symmetric PAUSE operation for full duplex links as defined in Clause 37,
Annex 28B, and Annex 31B

FDX BPAUSE Asymmetric and Symmetric PAUSE operation for full duplex links as defined
in Clause 37, Annex 28B, and Annex 31B

100BASE-T2 100BASE-T?2 half duplex as defined in Clause 32
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100BASE-T2FD  Full duplex 100BASE-T2 as defined in Clause 31 and Clause 32

1000BASE-X 1000BASE-X half duplex as specified in Clause 36

1000BASE-XFD  Full duplex 1000BASE-X as specified in Clause 31 and Clause 36
1000BASE-T 1000BASE-T half duplex BFPR PHY as specified in Clause 40
1000BASE-TFD  Full duplex 1000BASE-T HBFP PHY as specified in Clause 31 and as specified

in Clause 40
Rem Faultl Remote fault bit 1 (RF1) as specified in Clause 37
Rem Fault2 Remote fault bit 2 (RF2) as specified in Clause 37
10GBASE-T 10GBASE-T PHY as specified in Clause 55

1000BASE-KXFD Full duplex 1000BASE-KX as specified in Clause 70
10GBASE-KX4FD Full duplex 10GBASE-KX4 as specified in Clause 71
10GBASE-KRFD Full duplex 10GBASE-KR as specified in Clause 72
40GBASE-KR4  40GBASE-KR4 as specified in Clause 84
40GBASE-CR4  40GBASE-CR4 as specified in Clause 85
100GBASE-CR10 100GBASE-CRI10 as specified in Clause 85

Rem Fault Remote fault bit (RF) as specified in Clause 73
FEC Capable FEC ability as specified in Clause 73 (see 73.6.5) and Clause 74
FEC Requested FEC requested as specified in Clause 73 (see 73.6.5) and Clause 74
isoethernet IEEE Std 802.9 ISLAN-16T
BEHAVIOUR DEFINED AS:
This indicates the technology ability of the local device, as defined in Clause 28, and-Clause 37,
and Clause 73.
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45. Management Data Input/Output (MDIO) Interface

Change the indicated rows of Table 45—1 and Table 45-2 for new MMDs as follows:

45.2 MDIO Interface Registers

Table 45-1—MDIO Manageable Device addresses

Device address

MMD name

Separated PMA (1

Separated PMA (2)

RE

Separated PMA (3

—
—

Separated PMA (4)

81

[\S]

through 28

Reserved

Table 45—-2—Devices in package registers bit definitions

Bit(s)? Name Description R/WP
m.5.15:812 | Reserved Ignore on read RO
m.5.11 Separated PMA (4) 1 = Separated PMAC (4) present in package RO
present 0 = Separated PMA (4) not present in package

m.5.10 Separated PMA (3) 1 = Separated PMA (3) present in package RO
present 0 = Separated PMA (3) not present in package

m.5.9 Separated PMA (2) 1 = Separated PMA (2) present in package RO
present 0 = Separated PMA (2) not present in package

m.5.8 Separated PMA (1) 1 = Separated PMA (1) present in package RO
present 0 = Separated PMA (1) not present in package

4m = Address of MMD accessed (see Table 45-1).
PRO = Read only.

€Separated PMAs are defined in 45.2.1.

Change 45.2.1 for the general description of MMD 1, 8, 9, and 10 as follows:

45.2.1 PMA/PMD registers

For devices operating at 40 Gb/s or higher speeds, the PMA may be instantiated as multiple sublayers (see

83.1.4 for how MMD addresses are allocated to multiple PMA sublayers). A PMA sublayer that is packaged

with the PMD is addressed as MMD 1. More addressable instances of PMA sublayers, each one separated

Copyright © 2010 IEEE. All rights reserved.
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from lower addressable instances, may be implemented and addressed as MMD 8, 9, 10, and 11 where

MMD 8 is the closest to the PMD and MMD 11 is the furthest from the PMD. The addresses and functions

of all registers in MMD 8, 9, 10 and 11 are defined identically to MMD 1, except registers m.5 and m.6 as

defined in Table 45-2.

The assignment of registers in the PMA/PMD is shown in Table 45-3.

Change the indicated rows of Table 45-3 (as modified by IEEE Std 802.3av) for 40 Gb/s and 100 Gb/s

registers as follows:

Table 45-3—PMA/PMD registers

18
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Register address Register name Clause
1.0 PMA/PMD control 1 45.2.1.1
1.1 PMA/PMD status 1 45.2.1.2
12,13 PMA/PMD device identifier 45.2.1.3
1.4 PMA/PMD speed ability 45.2.14
1.5,1.6 PMA/PMD devices in package 45.2.1.5
1.7 PMA/PMD control 2 45.2.1.6
1.8 10G-PMA/PMD status 2 45.2.1.7
1.9 10G-PMA/PMD transmit disable 45.2.1.8
1.10 +0G-PMD receive signal detect 45.2.19
1.11 +0G6-PMA/PMD extended ability register 45.2.1.10
1.12 10G-EPON PMA/PMD P2MP ability register 45.2.1.11
1.13 40G/100G PMA/PMD extended ability register 452.1.11a
+H3 Reserved
1.14,1.15 PMA/PMD package identifier 45.2.1.12
1.150 10GBASE-KR BASE-R PMD control 45.2.1.77
1.151 10GBASE-KR BASE-R PMD status 45.2.1.78
1.152 H0GBASE-KR BASE-R LP coefficient update, lane 0 45.2.1.79
1.153 +0GBASE-KR BASE-R LP status report, lane 0 45.2.1.80
1.154 10GBASE-KR BASE-R LD coefficient update, lane 0 45.2.1.81
1.155 J0GBASE-KR BASE-R LD status report, lane 0 45.2.1.82
1.156 BASE-R PMD status 2 45.2.1.82a
1.157 BASE-R PMD status 3 45.2.1.82b
1.1568 through 1.159 Reserved
1.160 1000BASE-KX control 45.2.1.83
1.161 1000BASE-KX status 45.2.1.84
1.162 through 1.169 Reserved
1.170 10GBASE-R FEC ability 45.2.1.85
1.171 +0GBASE-R FEC control 45.2.1.86
1.172 through 1.173 10GBASE-R FEC corrected blocks counter 45.2.1.87
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Table 45-3—PMA/PMD registers (continued)

IEEE Std 802.3ba-2010

Register address Register name Clause
1.174 through 1.175 10GBASE-R FEC uncorrected blocks counter 45.2.1.88
1.176 through 1.299 Reserved
1.300 through 1.339 BASE-R FEC corrected blocks counter, lanes 0 through 19 45.2.1.89
1.340 through 1.699 Reserved
1.700 through 1.739 BASE-R FEC uncorrected blocks counter, lanes 0 through 19 | 45.2.1.90
1.740 through 1.1099 Reserved
1.1100 BASE-R LP coefficient update, lane 0 (copy) 45.2.1.79
1.1101 through 1.1109 BASE-R LP coefficient update, lanes 1 through 9 45.2.1.91
1.1110 through 1.1199 Reserved
1.1200 BASE-R LP status report, lane 0 (copy) 45.2.1.80
1.1201 through 1.1209 BASE-R LP status report, lanes 1 through 9 45.2.1.92
1.1210 through 1.1299 Reserved
1.1300 BASE-R LD coefficient update, lane 0 (copy) 45.2.1.81
1.1301 through 1.1309 BASE-R LD coefficient update, lanes 1 through 9 45.2.1.93
1.1310 through 1.1399 Reserved
1.1400 BASE-R LD status report, lane 0 (copy) 45.2.1.82
1.1401 through 1.1409 BASE-R LD status report, lanes 1 through 9 45.2.1.94
1.1410 through 1.1499 Reserved
1.1500 Test pattern ability 45.2.1.95
1.1501 PRBS pattern testing control 45.2.1.96
1.1502 through 1.1509 Reserved
1.1510 Square wave testing control 45.2.1.97
1.1511 through 1.1599 Reserved
1.1600 through 1.1609 PRBS Tx error counters, lane 0 through lane 9 45.2.1.98
1.1610 through 1.1699 Reserved
1.1700 through 1.1709 PRBS Rx error counters, lane 0 through lane 9 45.2.1.99
14761710 through 1.32 767 Reserved

45.2.1.1 PMA/PMD control 1 register (Register 1.0)

Change Table 45—4 for 40 Gb/s and 100 Gb/s speed selection as follows:
Change 45.2.1.1.3 for 40 Gb/s and 100 Gb/s speed selection:

45.2.1.1.3 Speed selection (1.0.13,1.0.6, 1.0.5:2)

For devices operating at 10_ Mb/s, 100_Mb/s, or 1000_.Mb/s the speed of the PMA/PMD may be selected
using bits 13 and 6. The speed abilities of the PMA/PMD are advertised in the PMA/PMD speed ability reg-
ister. These two bits use the same definition as the speed selection bits defined in Clause 22.
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Table 45-4—PMA/PMD control 1 register bit definitions

Bit(s) Name Description R/W?
1.0.15 Reset 1 = PMA/PMD reset R/W
0 = Normal operation SC
1.0.14 Reserved Value always 0, writes ignored R/W
1.0.13 Speed selection (LSB) 106 1.0.13 R/W
1 1 = bits 5:2 select speed
1 0  =1000 Mb/s
0 1 =100 Mb/s
0 0 =10 Mb/s
1.0.12 Reserved Value always 0, writes ignored R/W
1.0.11 Low power 1 = Low-power mode R/W
0 = Normal operation
1.0.10:7 Reserved Value always 0, writes ignored R/W
1.0.6 Speed selection (MSB) 10.6 1.0.13 R/W
1 1 = bits 5:2 select speed
1 0 = 1000 Mb/s
0 1 =100 Mb/s
0 0 =10Mb/s
1.0.5:2 Speed selection 5432 R/W
1 x x x =Reserved
x 1 x x =Reserved
x x 1 x =ZReserved
0 0 1 1 =100Gb/s
0 0 1 0 =40Gb/s
0 0 0 1 =10PASS-TS/2BASE-TL
0 0 0 0 =10Gb/s
1.0.1 PMA remote loopback 1 = Enable PMA remote loopback mode RW
0 = Disable PMA remote loopback mode
1.0.0 PMA local loopback 1 = Enable PMA local loopback mode R/W

0 = Disable PMA local loopback mode

aR/W = Read/Write, SC = Self-clearing

For devices not operating at 10_ Mb/s, 100 Mb/s, or 1000 Mb/s, the speed of the PMA/PMD may be selected
using bits 5 through 2. When bits 5 through 2 are set to 0000 the use of a 10G PMA/PMD is selected. More
specific selection is performed using the PMA/PMD control 2 register (Register 1.7) (see 45.2.1.6). The
speed abilities of the PMA/PMD are advertised in the PMA/PMD speed ability register. A PMA/PMD may
ignore writes to the PMA/PMD speed selection bits that select speeds it has not advertised in the PMA/PMD
speed ability register. It is the responsibility of the STA entity to ensure that mutually acceptable speeds are
applied consistently across all the MMDs on a particular PHY.

The PMA/PMD speed selection defaults to a supported ability.

When set to 0001, bits 5:2 select the use of the 10PASS-TS or 2BASE-TL PMA/PMD. More specific mode
selection is performed using the 10P/2B PMA control register (45.2.1.12).
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When bits 5 through 2 are set to 0010 the use of a 40G PMA/PMD is selected; when set to 0011 the use of a
100G PMA/PMD is selected. More specific selection is performed using the PMA/PMD control 2 register
(Register 1.7) (see 45.2.1.6.1).

Insert the following new subclause before 45.2.1.1.4:
45.2.1.1.3a PMA remote loopback (1.0.1)

The PMA shall be placed in a remote loopback mode of operation when bit 1.0.1 is set to a one. When bit
1.0.1 is set to a one, the PMA shall accept data on the receive path and return it on the transmit path.

The remote loopback function is optional for all port types, except 2BASE-TL and 10PASS-TS, which do
not support loopback. A device’s ability to perform the remote loopback function is advertised in the remote
loopback ability bit of the related speed-dependent status register. A PMA that is unable to perform the
remote loopback function shall ignore writes to this bit and shall return a value of zero when read. For
40/100 Gb/s operation, the remote loopback functionality is detailed in 83.5.9. For 40/100 Gb/s operation,
the remote loopback ability bit is specified in the 40G/100G PMA/PMD extended ability register.

The default value of bit 1.0.1 is zero.
Change 45.2.1.1.4 (as modified by IEEE Std 802.3av) to distinguish from remote loopback as follows:

45.2.1.1.4 PMA local loopback (1.0.0)

The PMA shall be placed in a local loopback mode of operation when bit 1.0.0 is set to a one. When bit 1.0.0
is set to a one, the PMA shall accept data on the transmit path and return it on the receive path.

The local loopback function is mandatory for the 1000BASE-KX, 10GBASE-KR, and 10GBASE-X,
40GBASE-KR4, 40GBASE-CR4, and 100GBASE-CR10 port type and optional for all other port types,
except 2BASE-TL, 10PASS-TS and 10/1GBASE-PRX, which do not support loopback. A device’s ability to
perform the local loopback function is advertised in the local loopback ability bit of the related speed-depen-
dent status register. A PMA that is unable to perform the local loopback function shall ignore writes to this
bit and shall return a value of zero when read. For 10 Gb/s operation, the local loopback functionality is
detailed in 48.3.3 and 51.8;-and-. For 40/100 Gb/s operation, the local loopback functionality is detailed in
83.5.8. For 10/40/100 Gb/s operation, the local loopback ability bit is specified in the +86G PMA/PMD status
2 register.

The default value of bit 1.0.0 is zero.

NOTE—The signal path through the PMA that is exercised in the loopback mode of operation is implementation spe-
cific, but it is recommended that the signal path encompass as much of the PMA circuitry as is practical. The intention of
providing this loopback mode of operation is to permit a diagnostic or self-test function to perform the transmission and
reception of a PDU, thus testing the transmit and receive data paths. Other loopback signal paths may be enabled using
loopback controls within other MMDs.

Documents

Copyright © 2010 IEEE. Al rights reserved. DOCUI’FIJEEH'( Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:00:46 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ba-2010


http://www.avadocuments.com/doc/ieee-802-3ba-2010
http://www.avadocuments.com/doc/ieee-802-3ba-2010

IEEE Std 802.3ba-2010

AMENDMENT TO IEEE Std 802.3-2008: CSMA/CD

Change the indicated rows of Table 45—6 (as modified by IEEE Std 802.3av) for 40 Gb/s and 100 Gb/s

speed ability:

Table 45-6—PMA/PMD speed ability register bit definitions

Bit(s)

Name

Description

R/W?

1.4.15:10

Reserved for future speeds

Value always 0, writes ignored

RO

14.

\O

100G capable

1 =PMA/PMD is capable of operating at 100 Gb/s
0 =PMA/PMD is not capable of operating as 100 Gb/s

—
i
(o]

40G capable

1 = PMA/PMD is capable of operating at 40 Gb/s
0 =PMA/PMD is not capable of operating as 40 Gb/s

RO = Read only

Change 45.2.1.2.1 for 10/40/100 Gb/s as follows:

45.2.1.2.1 Fault (1.1.7)

Fault is a global PMA/PMD variable. When read as a one, bit 1.1.7 indicates that either (or both) the PMA or
the PMD has detected a fault condition on either the transmit or receive paths. When read as a zero, bit 1.1.7
indicates that neither the PMA nor the PMD has detected a fault condition. For 10/40/100 Gb/s operation, bit
1.1.7 is set to a one when either of the fault bits (1.8.11, 1.8.10) located in register 1.8 are set to a one. For
10PASS-TS or 2BASE-TL operations, when read as a one, a fault has been detected and more detailed infor-
mation is conveyed in 45.2.1.16, 45.2.1.39, 45.2.1.40, and 45.2.1.55.

Insert 45.2.1.4.a and 45.2.1.4.b before 45.2.1.4.1 (inserted by IEEE Std 802.3av) as follows:

45.2.1.4.a 100G capable (1.4.9)

When read as a one, bit 1.4.9 indicates that the PMA/PMD is able to operate at a data rate of 100 Gb/s.
When read as a zero, bit 1.4.9 indicates that the PMA/PMD is not able to operate at a data rate of 100 Gb/s.

45.2.1.4.b 40G capable (1.4.8)

When read as a one, bit 1.4.8 indicates that the PMA/PMD is able to operate at a data rate of 40 Gb/s. When
read as a zero, bit 1.4.8 indicates that the PMA/PMD is not able to operate at a data rate of 40 Gb/s.
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Change Table 45-7 (as modified by IEEE Std 802.3av) for 40 Gb/s and 100 Gb/s PMA/PMD type

selections:

Table 45-7—PMA/PMD control 2 register bit definitions

Bit(s) Name

Description

R/W?

+7155 Reserved

Value always 0, writes ignored

R/W

+74:0 PMA/PMD type selection

543210

1 1 x x x x =reserved for future use

101 1xx=reserved for future use

10101 1=100GBASE-ER4 PMA/PMD type
101010=100GBASE-LR4 PMA/PMD type
101001 =100GBASE-SR10 PMA/PMD type
101000=100GBASE-CR10 PMA/PMD type
100 1 x x =reserved for future use

10001 1=40GBASE-LR4 PMA/PMD type
10001 0=40GBASE-SR4 PMA/PMD type
100001 =40GBASE-CR4 PMA/PMD type
100000=40GBASE-KR4 PMA/PMD type
0111xx=reserved

101 1=reserved
1010=10GBASE-PR-U3
1001=10GBASE-PR-U1
1000=10/1GBASE-PRX-U3
0111=10/1GBASE-PRX-U2
0110=10/1GBASE-PRX-Ul1
0101=10GBASE-PR-D3
0100=10GBASE-PR-D2
0011=10GBASE-PR-DI1
0010=10/1GBASE-PRX-D3
000 1=10/1GBASE-PRX-D2
0
1
1
1
1
1
1
1
1
0

00 0=10/1GBASE-PRX-DI1
111=10BASE-T PMA/PMD type
110=100BASE-TX PMA/PMD type
10 1= 1000BASE-KX PMA/PMD type
100 =1000BASE-T PMA/PMD type
01 1=10GBASE-KR PMA/PMD type
01 0=10GBASE-KX4 PMA/PMD type
00 1 =10GBASE-T PMA type
00 0= 10GBASE-LRM PMA/PMD type
111=10GBASE-SR PMA/PMD type
0110=10GBASE-LR PMA/PMD type
010 1=10GBASE-ER PMA/PMD type
0100=10GBASE-LX4 PMA/PMD type
001 1=10GBASE-SW PMA/PMD type
00 10=10GBASE-LW PMA/PMD type
000 1=10GBASE-EW PMA/PMD type
000 0=10GBASE-CX4 PMA/PMD type

PRrRRRRRRRRRIRRRRRRRPIPIPIRPRRRRRIPIPIPI

SO OO OO OO O OO O DO O— P — i —

3R/W = Read/Write
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Change 45.2.1.6.1 for 40 Gb/s and 100 Gb/s PMA/PMD type selections as follows:
45.2.1.6.1 PMA/PMD type selection (1.7.35:0)

The PMA/PMD type of the PMA/PMD shall be selected using bits 35 through 0. The PMA/PMD type abili-
ties of the PMA/PMD are advertised in bits 9 and 7 through 0 of the PMA/PMD status 2 register; and-bits§
threugh-0-efthe PMA/PMD extended ability register; and the 40G/100G PMA/PMD extended ability regis-
ter. A PMA/PMD shall ignore writes to the PMA/PMD type selection bits that select PMA/PMD types it has

not advertised in—the PMA/PMD-status2-register. It is the responsibility of the STA entity to ensure that
mutually acceptable MMD types are applied consistently across all the MMDs on a particular PHY.

The PMA/PMD type selection defaults to a supported ability.

Change 45.2.1.7 and change the indicated row of Table 45-8 for naming as follows:

45.2.1.7 466 PMA/PMD status 2 register (Register 1.8)

The assignment of bits in the 406G PMA/PMD status 2 register is shown in Table 45-8. All the bits in the
106G PMA/PMD status 2 register are read only; a write to the +8G PMA/PMD status 2 register shall have no

effect.
Table 45-8—486 PMA/PMD status 2 register bit definitions
Bit(s) Name Description R/W?
1.8.0 PMA local loopback ability 1 = PMA has the ability to perform a local loopback function | RO

0 =PMA does not have the ability to perform a local loop-
back function

#RO = Read only, LH = Latching high

Change 45.2.1.7.4 and 45.2.1.7.5 as follows:
45.2.1.7.4 Transmit fault (1.8.11)

When read as a one, bit 1.8.11 indicates that the PMA/PMD has detected a fault condition on the transmit
path. When read as a zero, bit 1.8.11 indicates that the PMA/PMD has not detected a fault condition on the
transmit path. Detection of a fault condition on the transmit path is optional and the ability to detect such a
condition is advertised by bit 1.8.13. A PMA/PMD that is unable to detect a fault condition on the transmit
path shall return a value of zero for this bit. The description of the transmit fault function for the I0GBASE-
KR PMD is given in 72.6.8, for I0GBASE-LRM serial PMDs in 68.4.8, and for other serial PMDs in 52.4.8.
The description of the transmit fault function for WWDM PMDs is given in 53.4.10. The description of the
transmit fault function for the 10GBASE-CX4 PMD is given in 54.5.10. The description of the transmit fault
function for the 10GBASE-T PMA is given in 55.4.2.2. The description of the transmit fault function for the
10GBASE-KX4 PMD is given in 71.6.10. The description of the transmit fault function for the 40GBASE-

KR4 PMD is given in 84.7.10. The description of the transmit fault function for the 40GBASE-CR4 and
100GBASE-CR10 PMDs is given in 85.7.10. The description of the transmit fault function for the
40GBASE-SR4 and 100GBASE-SR10 PMDs is given in 86.5.10. The description of the transmit fault func-

tion for the 40GBASE-LR4 PMD is given in 87.5.10. The description of the transmit fault function for the
100GBASE-LR4 and 100GBASE-ER4 PMDs is given in 88.5.10. The transmit fault bit shall be imple-

mented with latching high behavior.

The default value of bit 1.8.11 is zero.
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45.2.1.7.5 Receive fault (1.8.10)

When read as a one, bit 1.8.10 indicates that the PMA/PMD has detected a fault condition on the receive
path. When read as a zero, bit 1.8.10 indicates that the PMA/PMD has not detected a fault condition on the
receive path. Detection of a fault condition on the receive path is optional and the ability to detect such a
condition is advertised by bit 1.8.12. A PMA/PMD that is unable to detect a fault condition on the receive
path shall return a value of zero for this bit. The description of the receive fault function for the I0GBASE-
KR PMD is given in 72.6.9, for I0GBASE-LRM serial PMDs in 68.4.9, and for other serial PMDs in 52.4.9.
The description of the receive fault function for WWDM PMDs is given in 53.4.11. The description of the
receive fault function for the I0GBASE-CX4 PMD is given in 54.5.11. The description of the receive fault
function for the 10GBASE-T PMA is given in 55.4.2.4. The description of the receive fault function for the
10GBASE-KX4 PMD is given in 71.6.11. The description of the receive fault function for the 40GBASE-
KR4 PMD is given in 84.7.11. The description of the receive fault function for the 40GBASE-CR4 and
100GBASE-CR10 PMDs is given in 85.7.11. The description of the receive fault function for the
40GBASE-SR4 and 100GBASE-SR10 PMDs is given in 86.5.11. The description of the receive fault func-
tion for the 40GBASE-LR4 PMD is given in 87.5.11. The description of the receive fault function for the
100GBASE-LR4 and 100GBASE-ER4 PMDs is given in 88.5.11. The receive fault bit shall be implemented
with latching high behavior.

Change 45.2.1.7.15 for local loopback as follows:
45.2.1.7.15 PMA local loopback ability (1.8.0)
When read as a one, bit 1.8.0 indicates that the PMA is able to perform the local loopback function. When

read as a zero, bit 1.8.0 indicates that the PMA is not able to perform the local loopback function. If a PMA
is able to perform the local loopback function, then it is controlled using the PMA local loopback bit 1.0.0.

Change 45.2.1.8 for 40 Gb/s and 100 Gb/s PMA/PMD transmit disable as follows:
45.2.1.8 406 PMD transmit disable register (Register 1.9)

The assignment of bits in the $66-PMD transmit disable register is shown in Table 45-9. The transmit
disable functionality is optional and a PMD’s ability to perform the transmit disable functionality is
advertised in the PMD transmit disable ability bit 1.8.8. A PMD that does not implement the transmit disable
functionality shall ignore writes to the +06G-PMD transmit disable register and may return a value of zero for
all bits. A PMD device that operates using a single wavelength lane and has implemented the transmit
disable function shall use bit 1.9.0 to control the function. Such devices shall ignore writes to bits 1.9.410:1
and return a value of zero for those bits when they are read. The transmit disable function for the 10GBASE-
KR PMD is described in 72.6.5, for IOGBASE LRM serial PMDs in 68.4. 7 and for other serial PMDs in
52.4.7. The transmit disable function for wide elength plexis B : the
10GBASE-LX4 PMD is described in 53.4.7. The transmit dlsable functlon for the 10GBASE CX4 PMD is
described in 54.5.6. The transmit disable function for I0GBASE-KX4 is described in 71.6.6. The transmit
disable function for the 10GBASE-T PMA is described in 55.4.2.3. The transmit disable function for
40GBASE-KR4 is described in 84.7.6. The transmit disable function for 40GBASE-CR4 and 100GBASE-
CR10 is described in 85.7.6. The transmit disable function for 40GBASE-SR4 and 100GBASE-SR10 is
described in 86.5.7. The transmit disable function for 40GBASE-LR4 is described in 87.5.7. The transmit
disable function for I00GBASE-LR4 and 100GBASE-ER4 is described in 88.5.7.

NOTE—Disabling the transmitter on one or more lanes stops the entire link from carrying data.
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Change the indicated rows of Table 45-9 for 10 lane transmit disables as follows:

Table 45-9—4086-PMD transmit disable register bit definitions

Bit(s) Name Description R/W?

1.9.15:511 | Reserved Value always 0, writes ignored R/W

1.9.10 PMD transmit disable 9 1 = Disable output on transmit lane 9 R/W
0 = Enable output on transmit lane 9

[
\O

9. PMD transmit disable 8 1 = Disable output on transmit lane 8 R/W
0 = Enable output on transmit lane 8

—_
[ere}

9. PMD transmit disable 7 1 = Disable output on transmit lane 7 R/'W
0 = Enable output on transmit lane 7

—_
~

9. PMD transmit disable 6 1 = Disable output on transmit lane 6 R/'W
0 = Enable output on transmit lane 6

—_
\O

9. PMD transmit disable 5 1 = Disable output on transmit lane 5 R/W
0 = Enable output on transmit lane 5

—

9.5 PMD transmit disable 4 1 = Disable output on transmit lane 4 R/'W
0 = Enable output on transmit lane 4

4R/W = Read/Write

Insert two new subclauses before 45.2.1.8.1 for 10 lane transmit disable as follows:
45.2.1.8.a PMD transmit disable 9 (1.9.10)

When bit 1.9.10 is set to a one, the PMD shall disable output on lane 9 of the transmit path. When bit 1.9.10
is set to zero, the PMD shall enable output on lane 9 of the transmit path.

The default value for bit 1.9.10 is zero.

NOTE—Transmission will not be enabled when this bit is set to zero unless the global PMD transmit disable bit is also
Zero.

45.2.1.8.b PMD transmit disable 4, 5, 6, 7, 8 (1.9.5, 1.9.6, 1.9.7, 1.9.8, 1.9.9)

These bits are defined similarly to bit 1.9.10 for lanes 4, 5, 6, 7, and 8, respectively.

Change 45.2.1.9 for 40 Gb/s and 100 Gb/s PMA/PMD signal detect as follows:
45.2.1.9 406-PMD receive signal detect register (Register 1.10)

The assignment of bits in the +66-PMD receive signal detect register is shown in Table 45-10. The 180G
PMD receive signal detect register is mandatory. PMD types that use only a single wavelength lane indicate
the status of the receive signal detect using bit 1.10.0 and return a value of zero for bits 1.10.4:410:1 PMD
types that use multiple wavelengths or lanes indicate the status of each lane in bits 1.10.4:+10:1 and the log-
ical AND of those bits in bit 1.10.0.
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