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Abstract: This amendment to IEEE Std 802.3-2018 adds physical layer specifications and
management parameters for 2.5 Gb/s, 5 Gb/s, and 10 Gb/s operation on a single balanced pair of
conductors suitable for automotive applications.
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Important Notices and Disclaimers Concerning IEEE Standards
Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices and
disclaimers, or a reference to this page, appear in all standards and may be found under the heading “Important Notices
and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on request from IEEE or viewed at
https://standards.ieee.org/ipr/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are developed
within I[EEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (“IEEE SA”)
Standards Board. IEEE (“the Institute”) develops its standards through a consensus development process, approved by
the American National Standards Institute (“ANSI”), which brings together volunteers representing varied viewpoints
and interests to achieve the final product. IEEE Standards are documents developed through scientific, academic, and
industry-based technical working groups. Volunteers in IEEE working groups are not necessarily members of the
Institute and participate without compensation from IEEE. While IEEE administers the process and establishes rules to
promote fairness in the consensus development process, 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.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against
interference with or from other devices or networks. Implementers and users of IEEE Standards documents are
responsible for determining and complying with all appropriate safety, security, environmental, health, and interference
protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and expressly
disclaims all warranties (express, implied and statutory) not included in this or any other document relating to the
standard, including, but not limited to, the warranties of: merchantability; fitness for a particular purpose;
non-infringement; and quality, accuracy, effectiveness, currency, or completeness of material. In addition, IEEE
disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards documents are supplied
“AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there are no other
ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope of the IEEE
standard. Furthermore, the 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.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other services for,
or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any other person or entity to
another. Any person utilizing any IEEE Standards document, should rely upon his or her own independent judgment in
the exercise of reasonable care in any given circumstances or, as appropriate, seek the advice of a competent
professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
PUBLICATION, USE OF, OR RELIANCE UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that an IEEE
standard is translated, only the English version published by IEEE should be considered the approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations Manual
shall not be considered or inferred to be the official position of IEEE or any of its committees and shall not be considered
to be, or be relied upon as, a formal position of 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 of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of membership
affiliation with IEEE. However, IEEE does not provide consulting information or advice pertaining to IEEE Standards
documents. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is important that
any responses to comments and questions also receive 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
comments or questions except in those cases where the matter has previously been addressed. For the same reason, IEEE
does not respond to interpretation requests. Any person who would like to participate in revisions to an IEEE standard is
welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

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

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with the provisions
of any IEEE Standards document 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

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. They are made
available by IEEE and are adopted 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 these documents available for use and adoption by public authorities and private
users, IEEE does not waive any rights in copyright to the documents.

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy portions
of any individual standard for company or organizational internal use or individual, non-commercial use only. To
arrange for payment of licensing fees, 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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Updating of IEEE Standards documents

Users of IEEE Standards documents 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. A current 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.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten years old and has
not undergone a revision process, 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 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 SA Website at https://iceexplore.iece.org or contact IEEE
at the address listed previously. For more information about the IEEE SA or IEEE’s standards development process,
visit the IEEE SA Website at https://standards.iece.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website at the following URL:
https://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter covered by
patent rights. By publication of this standard, no position is taken by the IEEE with respect to the existence or validity of
any patent rights in connection therewith. If a patent holder or patent applicant has filed a statement of assurance via an
Accepted Letter of Assurance, then the statement is listed on the IEEESA Website at
https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate whether the Submitter is
willing or unwilling to grant licenses under patent rights without compensation or under reasonable rates, with
reasonable terms and conditions that are demonstrably free of any unfair discrimination to applicants desiring to obtain
such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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 standard 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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Introduction

This introduction is not part of IEEE Std 802.3ch-2020, IEEE Standard for Ethernet. Amendment 8: Physical Layer
Specifications and Management Parameters for 2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet.

IEEE Std 802.3™ was first published in 1985. Since the initial publication, many projects have added
functionality or provided maintenance updates to the specifications and text included in the standard. Each
IEEE 802.3 project/amendment is identified with a suffix (e.g., IEEE Std 802.3ba™-2010).

The half duplex Media Access Control (MAC) protocol specified in IEEE Std 802.3-1985 is Carrier Sense
Multiple Access with Collision Detection (CSMA/CD). This MAC protocol was key to the experimental
Ethernet developed at Xerox Palo Alto Research Center, which had a 2.94 Mb/s data rate. Ethernet at
10 Mb/s was jointly released as a public specification by Digital Equipment Corporation (DEC), Intel and
Xerox in 1980. Ethernet at 10 Mb/s was approved as an IEEE standard by the IEEE Standards Board in 1983
and subsequently published in 1985 as IEEE Std 802.3-1985. Since 1985, new media options, new speeds of
operation, and new capabilities have been added to IEEE Std 802.3. A full duplex MAC protocol was added
in 1997.

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 802.3z added 1000 Mb/s
operation (also called Gigabit Ethernet), IEEE Std 802.3ae added 10 Gb/s operation (also called 10 Gigabit
Ethernet), IEEE Std 802.3ah™ specified access network Ethernet (also called Ethernet in the First Mile) and
IEEE Std 802.3ba added 40 Gb/s operation (also called 40 Gigabit Ethernet) and 100 Gb/s operation (also
called 100 Gigabit Ethernet). These major additions are all now included in and are superseded by IEEE Std
802.3-2018 and are not maintained as separate documents.

At the date of IEEE Std 802.3ch-2020 publication, IEEE Std 802.3 was composed of the following
documents:

IEEE Std 802.3-2018

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
specifications for providing power over twisted pair cabling for multiple operational speeds. It also
includes general information on 100 Mb/s operation as well as most of the 100 Mb/s Physical Layer
specifications.

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

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

Section Five—Includes Clause 56 through Clause 77 and Annex 57A through Annex 76A. Clause 56
through Clause 67 and Clause 75 through Clause 77, as well as associated annexes, specify subscriber
access and other Physical Layers and sublayers for operation from 512 kb/s to 10 Gb/s, and defines
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services and protocol elements that enable the exchange of IEEE Std 802.3 format frames between
stations in a subscriber access network. Clause 68 specifies a 10 Gb/s Physical Layer specification.
Clause 69 through Clause 74 and associated annexes specify Ethernet operation over electrical
backplanes at speeds of 1000 Mb/s and 10 Gb/s.

Section Six—Includes Clause 78 through Clause 95 and Annex 83A through Annex 93C. Clause 78
specifies Energy-Efficient Ethernet. Clause 79 specifies IEEE 802.3 Organizationally Specific Link
Layer Discovery Protocol (LLDP) type, length, and value (TLV) information elements. Clause 80
through Clause 95 and associated annexes include general information on 40 Gb/s and 100 Gb/s
operation as well the 40 Gb/s and 100 Gb/s Physical Layer specifications. Clause 90 specifies Ethernet
support for time synchronization protocols.

Section Seven—Includes Clause 96 through Clause 115 and Annex 97A through Annex 115A.
Clause 96 through Clause 98, Clause 104, and associated annexes, specify Physical Layers and
optional features for 100 Mb/s and 1000 Mb/s operation over a single twisted pair. Clause 100 through
Clause 103, as well as associated annexes, specify Physical Layers for the operation of the EPON
protocol over coaxial distribution networks. Clause 105 through Clause 114 and associated annexes
include general information on 25 Gb/s operation as well as 25 Gb/s Physical Layer specifications.
Clause 99 specifies a MAC merge sublayer for the interspersing of express traffic. Clause 115 and its
associated annex specify a Physical Layer for 1000 Mb/s operation over plastic optical fiber.

Section Eight—Includes Clause 116 through Clause 126 and Annex 119A through Annex 120E.
Clause 116 through Clause 124 and associated annexes include general information on 200 Gb/s and
400 Gb/s operation as well the 200 Gb/s and 400 Gb/s Physical Layer specifications. Clause 125 and
Clause 126 include general information on 2.5 Gb/s and 5 Gb/s operation as well as 2.5 Gb/s and
5 Gb/s Physical Layer specifications.

IEEE Std 802.3cb™-2018

Amendment 1—This amendment includes changes to IEEE Std 802.3-2018 and its amendments, and
adds Clause 127 through Clause 130, Annex 127A, Annex 128A, Annex 128B, and Annex 130A. This
amendment adds new Physical Layers for operation at 2.5 Gb/s and 5 Gb/s over electrical backplanes.

IEEE Std 802.3bt™-2018

Amendment 2—This amendment includes changes to IEEE Std 802.3-2018 and adds Clause 145,
Annex 145A, Annex 145B, and Annex 145C. This amendment adds power delivery using all four pairs
in the structured wiring plant, resulting in greater power being available to end devices. This
amendment also allows for lower standby power consumption in end devices and adds a mechanism to
better manage the available power budget.

IEEE Std 802.3cd™-2018

Amendment 3—This amendment includes changes to IEEE Std 802.3-2018 and adds Clause 131
through Clause 140 and Annex 135A through Annex 136D. This amendment adds MAC parameters,
Physical Layers, and management parameters for the transfer of IEEE 802.3 format frames at 50 Gb/s,
100 Gb/s, and 200 Gb/s.

IEEE Std 802.3cn™-2019

Amendment 4—This amendment includes changes to IEEE Std 802.3-2018 and adds 50 Gb/s,
200 Gb/s, and 400 Gb/s Physical Layer specifications and management parameters for operation over
single-mode fiber with reaches of at least 40 km.
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IEEE Std 802.3cg™-2019

Amendment 5—This amendment includes changes to IEEE Std 802.3-2018 and its amendments and
adds Clause 146 through Clause 148 and Annex 146A and Annex 146B. This amendment adds
10 Mb/s Physical Layer specifications and management parameters for operation on a single balanced
pair of conductors.

IEEE Std 802.3cq™-2020

Amendment 6—This amendment includes editorial and technical corrections, refinements, and
clarifications to Clause 33 and related portions of the standard.

IEEE Std 802.3cm™-2020

Amendment 7—This amendment includes changes to IEEE Std 802.3-2018 and adds Clause 150. This
amendment adds Physical Layer (PHY) specifications and management parameters for 400 Gb/s
operation on four pairs (400GBASE-SR4.2) and eight pairs (400GBASE-SR8) of multimode fiber,
over reaches of at least 100 m.

IEEE Std 802.3ch™-2020

Amendment 8—This amendment includes changes to IEEE Std 802.3-2018 and adds Clause 149,
Annex 149A, Annex 149B, and Annex 149C. This amendment adds physical layer specifications and
management parameters for operation at 2.5 Gb/s, 5 Gb/s, and 10 Gb/s over a single balanced pair of
conductors.

Two companion documents exist, IEEE Std 802.3.1 and IEEE Std 802.3.2. IEEE Std 802.3.1 describes
Ethernet management information base (MIB) modules for use with the Simple Network Management
Protocol (SNMP). IEEE Std 802.3.2 describes YANG data models for Ethernet. IEEE Std 802.3.1 and
IEEE Std 802.3.2 are updated to add management capability for enhancements to IEEE Std 802.3 after
approval of those enhancements.

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.

Documents
11

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

Contents

B L3 (0T 1817 510 s FO OO OO SRRSPRRSRRRI 23
1.3 NOIMALIVE TETETEICES ...ttt ettt sttt sttt sbe et b e e e nees 23
1.4 DIEEINILIONS ..ttt ettt ettt st s bt et s bt et bt ettt et e ebeenees 23
1.5 ADDIEVIATIONS ...ttt ettt st et bt et s bt et e b et bt et b enees 24

30, MANAZEINIEIL. ..c..eetieiiiitiete ittt ettt ettt et et et e eaeeseeeatesbeestesbeeatesbeen s eebee et et e enteeaeeneeestenbeabeenteebeenteeseenes 25
30.3 Layer management fOr DTES........ccccooiiiiiiiiiecieeeeeee ettt ieesae e ens 25
30.3.2 PHY device managed object Class .........cocuirieriiriinieiieeree e 25
30.3.2.1 PHY device attribUES .....co.veiuiiiieiieiieieeeieieeee et s 25
30.3.2.1.2 APRYTYPE ittt ettt st te e st e be e tae st e e naaeeebe e reeenneenne 25
30.3.2.1.3 APRYTYPELIST ..evvietieeieciiecte ettt ettt ettt et e saaeeebeessaeenseenes 25
30.5 Layer management for medium attachment units (MAUS) .......ccceeriierveeieenienieeieeseeeveeieens 26
30.5.1 MAU managed ODJECE ClaSS......uerierieeriieeieeiieite et esee et e sreesteesee e e sseessbeesreesnseensees 26
30.5.1.1 MAU AHITDULES ...ttt saeas 26
30.5.1.1.2 AMATUTYPE .ttt ettt teeste et e et e st e sebeesaeessbeeseesssesaseessnesnsaenes 26
30.5.1.1.4 aMediaAvailable .........cociiiiiinii e 26
30.6 Management for link AUto-NEZOtIAtioN .........ccceeeveriierieniieiierieesieesieeteeeeereesteeseeesseensneees 26
30.6.1 Auto-Negotiation managed ObJECt ClaSS.......cvvieriierieiiierieeie et 26
30.6.1.1 AUto-Negotiation attriDULES ........cccveeeiierieeieeiierie et eee e ereesteesae e steeeaeesee e 26
30.6.1.1.5 aAutoNeglLocal TechnologyAbility........ccccvevveriieniienieeiiecie e 26

30.15 Layer management for Power over Data Lines (PoDL) of Single Balanced Twisted-Pair
EREINIC ...ttt ettt et bt et s b et b et be et ae s 27
30.15.1 PoDL PSE managed ObJeCt ClaSS ......cccvuieriierieiiieiieciteeeeeie et eee e seseeaee e 27
30.15.1.1 PODL PSE attribUtes ....c..eiuieiieiieiieiiesiteetee ettt s 27
30.15.1.1.4 APODLPSETYPE ..cevieiieeiiteiteeteeit ettt sttt sttt ae s e ssaesebe e saeenneenns 27
30.15.1.1.5 APODLPSEDEtectedPDTYPE ... .cocuvieieeiieeiieieeeiieeieereeeeee e 27
44. Introduction to 10 Gb/s baseband NEtWOTK ...........cciiiiiiiiiniiiiiiie e 28
44.1 OVEIVIEW ...ttt ettt ettt ettt et s h et bttt e b e st e bt e et eb e em bt e bt et e s bt en bt es e bt ebeenteemte bt emeebesneenbeennans 28
44.1.1 N TeTe] o TP U U PSRRUSRRPN 28
44.1.2 O ECTIVES .. uttetiteieeeiee et erte ettt e et e e bt e stteesbe e taeesbeesteessseenseessseenseenseesnseessesnseenseesseensseans 28
44.1.3 Relationship of 10 Gigabit Ethernet to the ISO OSI reference model...............c.c......... 29
44.1.4 Summary of 10 Gigabit Ethernet Sublayers ..........ccccevvuievieiciieiieniiceecreeeeee e 30

44.1.4.1 Reconciliation Sublayer (RS) and 10 Gigabit Media Independent Interface
(XGMIL) ettt et e e eb e b b et et e b et e et e e neeseenes 30
44.1.4.4 Physical Layer signaling SYStEMS ........cccueerueeriiriiieniienieeieeseeeveeseesaeereesneeveenes 30
44.3 DEIAY CONSLTAINLS. .. .evvievieiiieieertie et ertte et e et e stteeteetbeesteeteesnseeseessseenseesseesnseensaesssessessseenssenns 31
44.4 Protocol implementation conformance statement (PICS) proforma..........ccccceeevvevveniiieneennnnns 31
45. Management Data Input/Output (MDIO) INterface.........c.eovveevieiiiriiiieiieciieeeeieeee e 32
45.2 MDIO INterface REZISIEIS. ...cuveeuieeiieiiiieiieitie et erite st eite et eteesaeeteestaesseesseessseeseesssesseenssenns 32
45.2.1 PMA/PMD TEEISLEIS ....eeeuveerieiieeieeeieeeieesieeeeteesteessaesteesssessseesseessseesseessseesseessessnsessseesnses 32
45.2.1.7 PMA/PMD status 2 register (Register 1.8)......cccuievuierieiriierieeiierieeieeieesve e 32
45.2.1.7.4 Transmit fault (1.8.11) .ecvcuiirieeieeiieeeeee e 32
452.1.7.5 Receive fault (1.8.10) . ..cciiiiiiiriieeeeeee e 33
45.2.1.16 BASE-T1 PMA/PMD extended ability register (1.18) .....cccvevrverieecieniieieeiene, 33
45.2.1.16.1 TOGBASE-T1 ability (1.18.6) ...cceiuiieiieieieeeeeesie st 33
Documents
12

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

45.2.1.16.2 SGBASE-TI ability (1.18.5) ..ceeiiiririniniinieieieeeeeteeneseeese e 33

45.2.1.16.3 2.5GBASE-T1 ability (1.18.4) ...cceoeirieirieinieiieiecreee e 34
45.2.1.18 2.5G/5G PMA/PMD extended ability register (Register 1.21) ......cccoovreienincenen. 34
45.2.1.185  BASE-T1 PMA/PMD control register (1.2100).......cccceeeeririiieinieieeeeeeeene. 34

45.2.1.185.2 Type selection (1.2100.3:0) ...ooeeiiiieiiieieceeeeee e 34
45.2.1.192  MultiGBASE-T1 PMA control register (Register 1.2309) .........cccoevveiveienrncnen. 34

45.2.1.192.1 PMA/PMD reset (1.2309.15) .ot 35

45.2.1.192.2 Transmit disable (1.2309.14) .....ccuveiieiiieiieeece et 35

45.2.1.192.3 Low pOWer (1.2309.11) it 35
45.2.1.193  MultiGBASE-T1 PMA status register (1.2310) ....occoieroeiiriiieereeeeeeeeeee, 36

45.2.1.193.1 MultiGBASE-T1 OAM ability (1.2310.11).c.cceiriiiiiiieineeeceeceeene 37

45.2.1.193.2 EEE ability (1.2310.10) c.eovereiieiiieiieeeteee e 37

45.2.1.193.3 Receive fault ability (1.2310.9)....c.cciiiiiiiiieeeeeeeeeee e 37

45.2.1.193.4 Low-power ability (1.2310.8) ....cceiieieiieieeieeeeeee e e 37

45.2.1.193.5 PrecodeSel (1.2310.4:3) ..ot 37

45.2.1.193.6 Receive polarity (1.2310.2)..ccuiiieiieieieee et 37

45.2.1.193.7 Receive fault (1.2310.1) cueiiiieiecii ettt ve e 37

45.2.1.193.8 Receive link status (1.2310.0)...ccuviiiiieeiieiieeieciee e 37
45.2.1.194  MultiGBASE-T1 training register (1.2311) ..occoririiiiiiiieeeeeeeee e 37

45.2.1.194.1 Interleave request (1.2311.12:11) wooiiiieiiiieeieeeee e 38

45.2.1.194.2 Precoder selection (1.2311.5)..icuiiiiiiieiieeieee et 38

45.2.1.194.3 Slow Wake request (1.2311.4) oo 39

45.2.1.194.4 User precoder selection (1.2311.3:2) ouoeiiiiiieiiieeeeeeee e 39

45.2.1.194.5 MultiGBASE-T1 OAM advertisement (1.2311.1) c.ccoevieineiniiieceeen 39

45.2.1.194.6 EEE advertisement (1.2311.0) .....coooiieiiiiiiieieeie et 39
45.2.1.195  MultiGBASE-T1 link partner training register (1.2312).....ccccoeeiinieiineenreeenne. 39

45.2.1.195.1 Link partner interleave request (1.2312.12:11) . cceeiieiinieieeeneee e 40

45.2.1.195.2 Link partner Slow Wake requested (1.2312.4) ......cccoeieririinieneniee e 40

45.2.1.1953 Link partner precoder requested (1.2312.3:2)...cciiiieiinieiieieeecee e 40

45.2.1.1954 Link partner MultiGBASE-T1 OAM advertisement (1.2312.1).................. 40

45.2.1.195.5 Link partner EEE advertisement (1.2312.0) ....cooooeiirieiiiiinieeneee e 40
45.2.1.196  MultiGBASE-T1 test mode control register (1.2313) .....cccceereiieiinieieeeeeeeenee, 40

45.2.1.196.1 Test mode control (1.2313.15:13).uuiciiiciieiieeeeiece et 41

45.2.1.196.2 Local transmitter precoder override (1.2313.11) .coooveiiviiiieieieieeeeeee 41

45.2.1.196.3 Local transmit precoder setting (1.2313.10:9) ...ccoeiirieiiiiinieeieeeeee 41

45.2.1.196.4 Jitter test control (1.2313.1:0) iiuiiiieeiieieeieeeee e 41
45.2.1.197  MultiGBASE-T1 SNR operating margin register (Register 1.2314) .................... 42
45.2.1.198  MultiGBASE-T1 minimum SNR margin register (Register 1.2315)................... 42
45.2.1.199  MultiGBASE-T1 user defined data (Register 1.2316) ......cccecevuieiiinieiinieeeenee. 42

45.2.1.199.1 MultiGBASE-T1 user defined data (1.2316.15:0).....ccceevvievieeciieiieeieenene 43
45.2.1.200  MultiGBASE-T1 link partner user defined data register (Register 1.2317).......... 43

45.2.1.200.1 MultiGBASE-T]1 link partner user defined data register (1.2317.15:0) ...... 43

45223 L O (7o 1] 1<) ¢SSR U SRR 44
45.2.3.72 1000BASE-T1 OAM transmit register (Register 3.2308).......cccecevvevercnrenennnns 44

45.2.3.72.1 1000BASE-T1 OAM message valid (3.2308.15) .c.ccceeveinenenrinieirieene 45

452.3.72.2 Toggle value (3.2308.14) ..ottt 45

45.2.3.72.3 1000BASE-T1 OAM message received (3.2308.13)...ccccoceiinienenieiinne 45

4523.72.4 Received message toggle value (3.2308.12) ..cccuvviiiieieiieeeeeereee e 45

45.2.3.72.5 Message number (3.2308.11:8)...cuevuieiieieiriee e 45

45.2.3.72.6 Ping received (3.2308.3) i e 46

45.2.3.72.7 Ping transmit (3.2308.2)...c..ooieiieiieieeiee e e 46

45.2.3.72.8 Local SNR (3.2308.1:0) c.ccvereeuirieiiieiiieinieinieenieei et 46
45.2.3.73 1000BASE-T1 OAM message register (Registers 3.2309 to 3.2312)................... 46
45.23.74 1000BASE-T1 OAM receive register (Register 3.2313) ....coooivievieieiinieeene 47

Documents
13

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

45.2.3.74.1 Link partner I000BASE-T1 OAM message valid (3.2313.15) ....ccccvenenneee 47

452.3.74.2 Link partner toggle value (3.2313.14) .oooerieieieeeeeeeeeee e 47
45.2.3.743 Link partner message number (3.2313.11:8) ..cceeoiiieiiiieieieeeee e 47
45.2.3.74.4 Link partner SNR (3.2313.1:0) c.ooveoirieinieirieireereeeeeeseee e 47

45.2.3.75 Link partner I000BASE-T1 OAM message register (Registers 3.2314 to
32317 ettt 48

45.2.3.76 MultiGBASE-T1 OAM status message register (Register 3.2318 and 3.2319).... 48
45.2.3.77 Link partner MultiGBASE-T1 OAM status message register (Register 3.2320

AN 3.2321) 1ttt 49
45.2.3.78 MultiGBASE-T1 PCS control register (Register 3.2322) .......cceccveveniiieneneeene 49
45.2.3.78.1 PCS reset (3.2322.15) ittt 49
45.2.3.78.2 Lo0opback (3.2322.14) c..cuiriiiieiieireeeeee s 50
45.2.3.79 MultiGBASE-T1 PCS status 1 register (Register 3.2323) ......ccoevevieiirineieeene 50
45.2.3.79.1 Tx LPIreceived (3.2323.11) oottt 51
45.2.3.79.2 Rx LPI received (3.2323.10) . c.ccueireiiiinieirieirieieeeieteieee e 51
45.2.3.79.3 Tx LPI indication (3.2323.9)...cc.ccireireireineeneieeereese e 51
45.2.3.79.4 Rx LPI indication (3.2323.8) ..cc.ccerieirieirieirieinieniesieteieeee e 51
45.2.3.79.5 Fault (3.2323.7) ettt e 51
45.2.3.79.6 PCS receive link status (3.2323.2) ieceeeiieiieeieeiee et 51
45.2.3.80 MultiGBASE-T1 PCS status 2 register (Register 3.2324) .......ccccevieiirineiennne 51
45.2.3.80.1 Receive link status (3.2324.10) ..c..uiiiieeiieieeie et 51
45.2.3.80.2 PCS high RFER (3.2324.9) ..ciiiiiiieeeeeee et 52
45.2.3.80.3 PCS block 10ck (3.2324.8) ....oveviieiieiiieirieerie et 52
45.2.3.80.4 Latched high BER (3.2324.7) .ceouiriiinieiieeeeeeeeees e 52
45.2.3.80.5 Latched block 10K (3.2324.6) ...ccuvveiueeeiieiieeieeie ettt 52
45.2.3.80.6 BER count (3.2324.5:0) ...ooveuirieneeneeeereeeee e 53
45.2.9 Power Unit REGISTETS. ... .ciuiiuieiieiieieetieieeie ettt et saeeneens 53
4529.2 PoDL PSE Status 1 register (Register 13.1) ...coccoririiiiiiieeeeeeeee e 53
45.2.9.2.7 PSE TYPE (13.1.9:7) ettt e 53
452923 PoDL PSE Status 2 register (Register 13.2) .....ccooiriiiiiieiieieeeeeeeeee e 54
452932 PD TYPE (13.2.2:0) ettt 54

45.5 Protocol implementation conformance statement (PICS) proforma for Clause 45,
Management Data Input/Output (MDIO) Interface ..........ccoceeverieierienieieseeeeee e 55
4553 PICS proforma tables for the Management Data Input Output (MDIO) interface. ........ 55
45533 PMA/PMD management fUNCLIONS ..........cceeeereerrriereeierieeieie e 55
45.53.7 PCS management fUnCtioNS...........cceeieiuirieieeiere e 57
78. Energy-Efficient Ethernet (EEE) ........cccoiiiiiiiieee et 59
78.1 OVETVIEW ...ttt ettt ettt ettt s sttt a ettt ebeeueebe ettt b b e ettt eneeueenes 59
78.1.4 PHY types optionally supporting EEE ...........cccoooiiiiiiiiieeeeeeee e 59
78.2  LPI mode timing parameters deSCIiPLiON ..........cceeuieuiruierieiierieeteeieseeeeeete e enee e eeseeeneeseeas 59
78.3 CapabilitieS NEZOTIATION ....c.eeuiriieiireiee ettt ettt st et e e bt et e et eeneeseeeneeneens 60
78.5 Communication link access 1atenCy .........oocuirieiiirieiiiieecee e 60

97. Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) sublayer, and baseband

medium, type TOOOBASE-TT ..ottt ettt ettt es e e 62
97.3 Physical Coding Sublayer (PCS) ....ccueiiiieeiiee ettt 62
97.3.8 1000BASE-T1 Operations, Administration, and Maintenance (OAM)..........cccceeueeneee. 62
97.3.8.3 State diagram variable to 1000BASE-T1 OAM register mapping...........cccoe....... 62
98. Auto-Negotiation for single differential-pair media...........ccooeerieiieiinieiieee e 64
Documents
14

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

98.5 Detailed functions and state dia@rams ...........ccceeeverieieriieiene e 64

98.5.1 State diagram Variables ..........ccooeiieiiiiieiee e 64
104. Power over Data Lines (PoDL) of Single-Pair Ethernet............ccccovieiiiiiiiiiiieeeeeee e 65
LOA. T OVEIVIEW ..outiuiiuiiieiieieitt ettt sttt ettt ettt et sttt ettt ettt et a e sa e bbb st et et e et eneeneeaeene 65
104.1.3 PODL SYStEIM LY PES .cuvteiutieiieriiieiteite ettt ettt ettt ettt st e e sbe e st e bt st e et e naeees 65
104.4  Power Sourcing Equipment (PSE)........cccioiiiiiiiiiee e 65
104.4.1 PO E DS ettt ettt et st e b et rees 65
104.4.6  PSE OUtPUL TEQUITCIMEINLS ... .eotiiiieieeiietieiieete ettt e ee st te sttt et ete et en e esee e e eneeeesneeneeeneas 65
104.4.6.3 Power feeding ripple and transients. ...........ooceevereeienieieseeeeee e 66
104.5  Powered DevICe (PD) ...cocuviiiiecieciieeeeie ettt ettt ettt ae et e sbeeteestseesaaessaeesseensaesnseenens 66
104.5.1 PD Y PES ettt ettt sttt e b et reen 66
LO4.5.6  PD POWET ettt ettt ettt e b e ettt sttt e sat e e b e naeeearean 66
104.5.6.4 PD ripple and transients. ..........c.eeeeiieierieniee e 66
104.6  Additional electrical SPECIfICAtIONS . ......cecuieuieiieiieiietieite ettt eneeneens 67
104.6.2  Fault tOlETANCE .....eovieiirieitiiitctcieieete et sttt ettt ettt besae st eeneenens 67
104.7  Serial communication classification protocol (SCCP) .........ccceevieiirieiiinieiiee e 67
104.7.2  Serial communication classification protocols...........cccceeruererierieienieeeee e 67
104.7.2.4 Read_Scratchpad function command [OXAA]T......ccceiieieiiieeieee e 67
104.9  Protocol implementation conformance statement (PICS) proforma for Clause 104, Power
over Data Lines (PoDL) of Single-Pair Ethernet............ccocooiiiiiiiiiiiiieee e 69
104.9.3  Major capabilitieS/OPLIONS ........cerueruieiereieiteeiieieet et ece sttt ettt et e e esee e eaeeneeeneas 69
104.9.4  PICS proforma tables for Clause 104, Power over Data Lines (PoDL) of Single-
Pair ERETIEt ......ceeeiiiiiiiiiiii ettt st e 69
104.9.4.3 Powered Device (PD) ...ccuiccuiiiieieeeeeee ettt 69
104.9.4.4 Common ElECtrical .......couivuiviiniiniiieieiiiniinerestccceeeeteeere e 70
125. Introduction to 2.5 Gb/s and 5 Gb/s NEIWOTKS ........cceeeruirirerienieieieieeetrcseeeeeeeeetee e 71
I25.1  OVEIVIEW ..ottt ettt sttt ettt et be et sttt ettt ettt et a st b e b b sb et et e et eneeaeeneene 71
125.1.2  Relationship of 2.5 Gigabit and 5 Gigabit Ethernet to the ISO OSI reference
TNOGACL ...ttt sttt ettt ettt ae et n et eneas 71
125.1.3  NOMENCIALUIE ..c.vevitiiiiiitctcictctete ettt ettt ere st be e s eneenens 71
125.1.4  Physical Layer signaling SYSTEIMS........ccueeiirieiiriieierie ettt 73
125.2  Summary of 2.5 Gigabit and 5 Gigabit Ethernet sublayers ............ccccoeoeeiiniiiiiiieniiecees 74
125.2.2  Physical coding sublayer (PCS) .......cooiiiieiiieeeeee et 74
125.2.3  Physical Medium Attachment sublayer (PMA) ........ccooiiieiinieieeeeeeee e 74
12524 AUtO-NEZOIAtION . ...ccueitieieieieie ittt ettt ettt e ste st e e s bt e e s st et e eseeteeseesseeseenseeneeneens 74
125243 Auto-Negotiation, type single differential-pair media ..........cccceoveeeniioenineen. 74
1253 Delay CONSIAIMNES. .....eetietieiietieie ettt ettt ettt ettt e e e e st e e sse e te e st enseeseenteeneensesneeneesaeennens 74
149. Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) sublayer, and baseband
medium, type 2.5GBASE-T1, SGBASE-T1, and I0GBASE-T1 ......cccocvininininiincceeeceeeenenn 76
T49.1  OVEIVIEW ..utiuiiiiiiiiiieitt ettt sttt ettt ettt ettt st ettt et a et st b e bbbt et e et eaeeaeeaeeae 76
149.1.1  NOMENCIALUIE ..c..eovitiiiitiiiictecteete ettt ettt ettt s et enens 76
149.1.2 Relationship of 2.5GBASE-T1, SGBASE-T1, and 10GBASE-T]1 to other standards ... 76
149.1.3  Operation of 2.5GBASE-T1, SGBASE-T1, and 10GBASE-TI .....c.cceeveniniiviiirecanens 77
149.1.3.1 Physical Coding Sublayer (PCS) ......coieiiiieeie et 78
149.1.3.2 Physical Medium Attachment (PMA) sublayer...........ccoccoveeieieeienieiene e 80
149.1.3.3 EEE Capability .....cc.coceeerierieieieieieteiinenesteeteeseetetet ettt 80
149.1.3.4 Link Synchronization .............ccoeeeiiiiereiieseseeeieeeee e 80
149.1.4  SINALINE . ..etiiieiei ettt et ettt et e h et e s et eae et e et e te et e et e naeeneennens 80
Documents
15

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

149.1.5 TNEEITACES ..ttt e et e e et e e e e et r e e e e e enrareeeean 81

149.1.6  Conventions in this ClAUSE........cceoueieiririririrereeeeeeee ettt 81
149.2 2.5GBASE-T1, 5GBASE-T1, and I0GBASE-T1 service primitives and interfaces................ 81
149.2.1 Technology Dependent INterface ...........ooveieriieiiiiiieiieeeee e 82
149.2.1.1 PMA_LINKLTEQUEST «..eeiiieiieiiiiiieesieenite ettt ettt ettt 82
149.2.1.1.1 Semantics of the Primitive ........ccceoeeierieiire e 82
149.2.1.1.2 When generated..........ccooieiieiieiirieeee e 82
149.2.1.1.3 Effect Of TECEIPT. .. e ouieiieeiete et s 82
149.2.1.2 PMA LINKANAICALION ...vvteiiiieieiiieieeeici ettt 82
149.2.1.2.1 Semantics of the PrimMIitiVe ........cceeeeierieiire e 82
149.2.1.2.2 When generated..........ccooieiirieiieieeeee e 82
149.2.1.2.3 Effect Of TECEIPT. .. e vttt e 83
149.2.2  PMA SETVICE INLETTACE .....covitentiiiieiieieieiieec ettt st 83
149.2.2.1 PMA TXMODE.INICAON ..cveeeviiiiiieiitiiet et 83
149.2.2.1.1 Semantics of the PrimIitiVe ........ccueoeeierieiere e 83
149.2.2.1.2 When generated..........ccooieiirieiieieieee e 84
149.2.2.1.3 Effect Of TECEIPT. .. ettt s 84
149.2.2.2 PMA CONFIG.INAICAION. .....cvieitiiieiieisieieteeteei ettt 85
149.2.2.2.1 Semantics of the PrimitiVe ........cceieeierieieie e 85
149.2.2.2.2 When generated..........ccooeeiieieiiieieeeee e 85
149.2.2.2.3 Effect Of TECEIPT. .. e ouieiieeieeie ettt s 85
149.2.2.3 PMA UNITDATA.LEQUESE «...cuvvireeniieiiieiinieiesteteteesieesieeese et 85
149.2.2.3.1 Semantics of the PrimitivVe ........cceoeeeierieiere e 85
149.2.2.3.2 When generated...........cooueeiieieiiieieeeee e 85
149.2.2.3.3 Effect Of TECEIPT. .. eeuieiieeieie et 86
149.2.2.4 PMA UNITDATA.INAICAION .....eveuiieiiieiirieiinieerieesteeseie et 86
149.2.2.4.1 Semantics of the Primitive .........ceceeeierieieii e 86
149.2.2.4.2 When generated...........cooieiiriieiini e e 86
149.2.2.43 Effect Of TECEIPT. .. e uieiieeieie et 86
149.2.2.5 PMA SCRSTATUS.IEQUESE ..c.veveeeiiieiirieiirieiertetstee sttt sttt ne 86
149.2.2.5.1 Semantics of the PrimItive ........cceiieierieiiii e 86
149.2.2.5.2 When generated...........ooeeiiiieiinieeeee e e 86
149.2.2.5.3 Effect Of TECEIPT. .. ettt 86
149.2.2.6 PMA PCSSTATUS.TEQUESE..c.c.veuiviniienirieniriiteienteteeeiestei ettt 87
149.2.2.6.1 Semantics of the Primitive .........cecieieriieiire e 87
149.2.2.6.2 When generated...........ooeeiiiiieiini e e 87
149.2.2.6.3 Effect Of TECEIPL. .. euieiieeieie et e 87
149.2.2.7 PMA RXSTATUS.INAICAION ..ottt 87
149.2.2.7.1 Semantics of the PrimitiVe .........ceoeeeierieiirr e 87
149.2.2.7.2 When generated..........ccoouieiirieiieieeeee e 87
149.2.2.7.3 Effect Of TECEIPT. .. e uietienieie et e 87
149.2.2.8 PMA REMRXSTATUS.ITEQUESL. ...c.erveuiveniriiirieieieieieieieeeieeeresae et 88
149.2.2.8.1 Semantics of the PrimMItiVe ........cceieeeierieiire e 88
149.2.2.8.2 When generated...........cooeeiirieiirieeeee e 88
149.2.2.8.3 Effect Of TECEIPT. .. enieiieeieie e e 88
149.2.2.9 PMA PCSDATAMODE.INAIiCation.......c.coueuerieririeiinieiinieienieenieeseesiee e 88
149.2.2.9.1 Semantics of the PrimMItiVe ........cceiieiirieiirr e 88
149.2.2.9.2 When generated..........cooieiirieiieieeeee e 88
149.2.2.9.3 Effect Of TECEIPT. .. e ouieiieeieeie et 88
149.2.2.10  PMA PCS RX LPI STATUS.IEQUESE ...coveerremirrinieieieieieieieieeete st seeveseeseneenens 88
149.2.2.10.1 Semantics of the PrimitiVe .........ccooeeierieiiri e 89
149.2.2.10.2 When generated...........ooeeiiiiieiinieeeee e 89
149.2.2.10.3 Effect Of TECEIPT. .. e eueetieieeti et e 89
149.22.11  PMA PCS TX LPI STATUSIEQUESL ....ccerveririeririeiirieiirieierieieriereneeie e seeneneenens 89
Documents
16

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

149.2.2.11.1 Semantics of the Primitive ........cccoveerieriieiirieese e 89

149.2.2.11.2 When generated...........coouieiiiiieiiri e e 89
149.2.2.11.3 Effect Of TECEIPT. .. e eueeiieeieete et 89
149.2.2.12  PMA ALERTDETECT.NdICAtION ....coeriruiriiniiniiieieieeeeniencsteerenreneeeeerereneenens 89
149.2.2.12.1 Semantics of the PrimMitive .........ccooeeiiirieiiri e 90
149.2.2.12.2 When generated...........cooueeiiriieienieeeee e e 90
149.2.2.12.3 Effect Of TECEIPT. .. e euietieieeete et 90
149.3  Physical Coding Sublayer (PCS) fUNCtiONS ........cceevieriieriiiiee et 90
149.3.1 PCS service interface (XGMID).....ccoooiieiieeiieiieeieeiee et e 90
149.3.2  PCS fUNCHONS . .evevietitertetetetetetette sttt sttt ettt ae et sre ettt sae s esneseeneenens 90
149.3.2.1 PCS ReESEt fUNCION ..c.oueiieiieiiiieiiciceicet ettt sttt 91
149.3.2.2 PCS Transmit fUNCHION .....ccceeeeriririntiieiecectetetete ettt 91
149.3.2.2.1 USE OF DIOCKS ...ttt st s 93
149.3.2.2.2 65B RS-FEC transmission COde.........cccecureririnenenieieinrenineneneeneeeeneneene 93
149.3.2.2.3 NOtation CONVENTIONS ......eveuveureureririerrentintentetenreereererteiesresiessesseseseeeneeneenes 94
149.3.2.2.4 BIOCK SIIUCLUIE ......cuveeeeiieniciciieicec ettt enea 96
149.3.2.2.5 CONLIOL COUCS ....vrviiiiiriirtinierietcteee ettt ettt 97
149.3.2.2.6 OTAETEA SELS....cververeireiienieiieieeiteit ettt ettt ettt st 97
149.3.2.2.7 TALE (JT/) ettt 97
149.3.2.2.8 LPT (/LI/) vttt ettt ettt st st 97
149.3.2.2.9 SEATE (/S7) cvereeetet ettt s e e 97
149.3.2.2.10 TerMINALE (/T/) ceveeirieeieeiie ettt ettt ettt e e e e te e s b e enbe e saeeaeensee e 98
149.3.2.2.11 Ordered St (/O/) wouuieieeiieieeeeeee ettt et e e sa e e beere e e 98
149.3.2.2.12 EITOT (VE/) cutttiitiititeteeetee ettt st 99
149.3.2.2.13 TTANSINIL PIOCESS -..nveevveeeeneeeeienteeieeee st eteeteeeeeteeneeeseeeesseensesseensesseenseeseeneeens 99
149.3.2.2.14 RS-FEC framing and RS-FEC encoder ...........cceooeiieiiinieiinieneneee s 99
149.3.2.2.15 RS-FEC superframe and round-robin interleaving............cccoceeeneenereennne 99
149.3.2.2.16 RS-FEC 1€COMDINE .....cveieienieiieiiiieiicitnesie sttt 100
149.3.2.2.17 Reed-Solomon encoder ........c..ccueviieiiirininineneneececrecee e 100
149.3.2.2.18 PCS SCTambIer.......ccueiueiiieieieieirec et 102
149.3.2.2.19 Gray mapping for PAM4 encoding...........ccecceverieniieieninieneeeene e 102
149.3.2.2.20 Selectable PreCOET .......uiiuiiiiiieieei ettt 103
149.3.2.2.21 PAMA NCOAIMNE ...eoneiteeieeiieieetiee ettt 103
149.3.2.2.22 EEE €apability.......ccccveriiiieieieieieieceine sttt 104
149.3.2.3 PCS Receive fUNCHION ......coueruiiiiiieiciciericeiceiee sttt 105
149.3.2.3.1 Frame and block synchronization ..............ccecceeeeereeienenienenceseeeeeenne 106
149.3.2.3.2 PCS descrambler.........cc.ccueieieiriieniiine ettt 106
149.3.2.33 INValid BIOCKS .....ouiiiiieiiieiicteeccceeee e 106
149.3.3 TESt-PALETN ZENETATOTS ....eeuveeiiieieeiie ettt ettt ettt et e bt st e b e 106
149.3.4  Side-stream scrambler polynomials ...........cccoceiiriiiiiiinieeiee e 107
149.3.5  PMA training frame ........ccooeeoiiiieie ettt sttt sttt 108
149.3.5.1 Generation of SYMbBOL T ...o.ooiiiiiiiiieeee e 108
149.3.5.2 PMA training mode descrambler polynomials............ccooerieiinieiiniieniiee 108
149.3.6  LPI SIZNALING ...eoueiiiieieiieiieie ettt et ettt ettt ae st e be st e e e se e beeneenteeneeeesnes 108
149.3.6.1 LPI SYNChIONiZation........coccevuieiieieeiieie ettt 109
149.3.6.2 Quiet period SIZNALING .......cccoeriiieiiiee e 110
149.3.6.3 Refresh period signaling..........ccoceeieiiiieiiriee e 111
149.3.7  Detailed functions and state diagrams............cccereerierierienieieneenere e 111
149.3.7.1 State diagram CONVENTIONS ..........coeerieruiereeiieriestieie et ieteetee e eee e eeeseeeeeneeeeeeeeas 111
149.3.7.2 State diagram ParametersS.........ocoverueeuierieeierieeierteeee st eeeeste et et esee e eneesee e e eneas 111
149.3.7.2.1 CONSTANTS ...t 111
149.3.7.2.2 Variables .....oouiruiriiiiieicieieeetee ettt 112
149.3.7.2.3 THIMETS .ttt ettt st 114
149.3.7.2.4 FUNCHIONS ...ttt 114
Documents
17

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

149.3.7.2.5 (010101117 ¢ 116

149.3.7.2.6 IMLESSAEES ..vveveeeniieeiieetteeite ettt ettt ettt ettt et ettt st 116
149.3.7.3 State dIAGIAMS. .. .ccuiieieieeiertieie ettt sttt et et et seeeeeseeeneeeneas 117
149.3.8  PCS MANAZEMENT ...couviiiiiiiiiiiiiieieeite ettt ettt ettt e ettt e st e st e sbeesaeeenne 124
149.3.8.1 STATUS vttt ettt et ettt st ettt ettt et be e ne e 124
149.3.8.2 COUMLET ...ttt ettt et ettt s bt e sbeesat e et e st e sabeesbaeeanee e 124
149.3.8.3 L0OPDACK ... 124
149.3.9  MultiGBASE-T1 operations, administration, and maintenance (OAM) ...................... 125
149.3.9.1 D) 711015 0] 1 USSR 125
149.3.9.2 Functional specifiCations ...........cceeueiuieieniieieri e 125
149.3.9.2.1 MultiGBASE-T1 OAM frame StrucCture ...........eceeeverieeeeneeereeneeeeeseeeee e 125
149.3.9.2.2 OAM frame data .......coeoueeieriieiee et 126
149.3.9.2.3 PINg RX oottt 127
149.3.9.2.4 PING TX ottt ettt 127
149.3.9.2.5 PHY health......coooiiiiiiiiiiicieccceeeceeeeeeee et 127
149.3.9.2.6 OAM message Valid........ocoeieiiiieiieceeee e 128
149.3.9.2.7 OAM MESSAZE tOZELC .. e eniieieiieie et 128
149.3.9.2.8 OAM message acknowledge. .........ccovvereriirieiieeeeeeee e 128
149.3.9.2.9 OAM message toggle acknowledge...........ccceeoerieienieiineeereeeeeee 128
149.3.9.2.10 OAM MESSAZE MUIMDET .......cvieiiiireieeeeeieeieeee st eeeee et e et eeeseeeneeseeeneas 128
149.3.9.2.11 OAM MESSAZE AALA ....eeiieiieeieiieie et 128
149.3.9.2.12 OAM SEATUS ...veveierieeteieieteteet ettt ettt ettt ettt st ee 129
149.3.9.2.13 OAM Reed-S0I0MON .....oouieiiiiiiieiieie et 129
149.3.9.2.14 MultiGBASE-T1 OAM frame acceptance Criteria ..........coceecuereeeseerueeeenne 130
149.3.9.2.15 PHY health indicator.........coiieiiiiiieiiieee e 130
149.3.9.2.16 PINE ottt 130
149.3.9.2.17 OAM message eXChANGE.......ooveririerieeieieeere e 130
149.3.9.3 State diagram variable to OAM register MAPPING......cccververrverreeverreeeereeeeereeenes 132
149.3.9.4 Detailed functions and state diagrams ...........cceceevivieierieneneeese e 132
149.3.9.4.1 State diagram CONVENLIONS .........ceeveruerierieeieeieeiesteeie et nee e 132
149.3.94.2 State diagram Parameters ..........ccceeeerueeiereeiereeeereeee et eneas 133
149.3.9.43 V35 E21 o) PSR 133
149.3.9.4.4 COUMLETS ...ttt ettt ettt et e e st et sbeeebeenaee s 137
149.3.94.5 FUNCHIONS ...t 137
149.3.9.4.6 State dIAGrAMS ... .ecueeeeieieieeieee ettt e eneas 138
149.4  Physical Medium Attachment (PMA) SUDLAYET........cccceeiiiiiieiieieeeeceee e 140
149.4.1 PMA functional SpecifiCations ..........cuereeieririene et 140
149.4.2  PMA TUNCHONS ...ootiiiiiieieie ettt ettt ettt ese et et e e teeneeneeene 140
149.4.2.1 PMA ReESEt fUNCHION ...ceiiiiiiiieiieiceee et 141
149.4.2.2 PMA Transmit fUNCHION .........eceeiuiriieiieiieieecee e 141
149.4.2.2.1 Global PMA transmit disable...........cccoeoiiiiiiiieiiinieeceecee e 141
149423 PMA ReC@IVE TUNCHON ..ottt s 141
149.4.2.4 PHY Control fUnCion.........oceiueeiiriieiieieeieeee st 142
149.4.2.4.1 Infofield NOtAtION.........coiuiiiieiiiiee e 143
1494242 Start of Frame Delimiter ...........ccoovieiirieiiiieie e 143
149.4.2.4.3 Partial PHY frame count (PFC24) ........cccoooieeiieiieiecie e 143
149.4.2.4.4 Message Field ......ooouiiiiiiieieeee e e 143
149.4.2.4.5 PHY capability Dits .......cccerieriiieiieiieieeee et 144
149.4.2.4.6 Data switch partial PHY frame count ...........ccoceieeininiinieieeecee 144
149.4.2.4.7 ReServed fIelds ......ooueiieiiiieiieiee e 145
149.4.2.4.8 CROCIO ittt s e ettt 145
149.4.2.4.9 PMA MDIO function Mapping .........cceeeeeeeeeeenerseeseseenieeeeneeeseeneeeneeneeenes 145
149.4.2.4.10 StArtup SEQUEINICE «...covvieniiiiieiiieriteeieerite ettt ettt ettt e e e 146
149.4.2.5 Link Monitor fUNCHION ........ooiiieiiiiieiieiieeeee e 146
Documents
18

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

149.4.2.6 PHY Link Synchronization ............ccccceecereeiienieneiieiesiee e 147

149.4.2.6.1 State diagram variables ............occeeoeiieienieeeeee e 148
149.4.2.6.2 State diagram tIMETS.......cceeruerieieeieie ettt eaees 149
149.4.2.6.3 IMLESSAZES ..vveuveentee ettt ettt ettt ettt et st ettt ettt 149
149.4.2.6.4 N S Tea 21 1 1 LTRSS 150
149.4.2.7 Refresh monitor fUNCHiON ........cc.ccveviriiinininecc et 151
149.4.2.8 Clock RecoVery fUNCHION ......coovieuieiiiieiieeiieieee e 151
149.4.3 MDD ..ttt st e 151
149.4.3.1 MDI signals transmitted by the PHY ..o 151
149.4.3.2 Signals received at the MDI ..........ccccoiiiiiiiiiiee e 151
149.4.4  State Variables ........coceviriiiiiiieiciincre ettt e 151
149.4.4.1 State diagram variables...........coeoeiieiiiieee e 151
149.4.4.2 THIMETS .ttt ettt ettt ne e 153
149.4.5 N S T ea 21 1 0 PRSP 154
149.5 PMA electrical SPECITICAtIONS ......eeiueruieiieiieriieiiete ettt 156
149.5.1 TESE INOAES ...ttt ettt ettt et s e ee 156
149.5.1.1 TESE FIXEUIES ..ottt ettt s e 157
149.5.2  Transmitter electrical SPECIfiCAtIONS. .........eevuereieiiietieieeiece e 158
149.5.2.1 Maximum OULPUL ALOOP -....eeueeeienietieiieeteeeeeete ettt ettt sttt e e eneesee s 158
149.5.2.2 Transmitter HNEATIEY ......eeoveeeiiiieeieieetiee et 158
149.5.2.3 Transmitter tIMING JIEEET.......ceevvierierieie ettt 158
149.5.2.3.1 Transmit MDI random jitter in MASTER mode ..........ccoocveiiiinnincnnnnen. 159
149.5.2.3.2 Transmit MDI deterministic jitter in MASTER mode..........ccccooveiennee. 159
149.5.2.4 Transmitter power spectral density (PSD) and power level ...........ccccoevennne 160
149.5.2.5 Transmitter peak differential OULPUL ........cooveeiiiiiiiiiiieeeee e 161
149.5.2.6 Transmitter clock freqUENCY ......ocvevuiiiiiieeiee e 161
149.5.3  Receiver electrical SPECIfICAtIONS .......ccueeuiiriiriereieierieeie ettt s eeee 161
149.5.3.1 Receiver differential input sigNals .........cocceeoeiieiiiieiiiieeee e 161
149.5.3.2 Alien crosstalk N0ISE reJECHION. .....eeuuiiuirieiieiieie et 161
149.6  Management INEEITACE. ........eouiiiiirieieee ettt ettt ettt ee et s e te et ete s eneeenes 162
149.6.1 Optional Support for AUto-NEegOtIation ..........ccceeeeruiriereeieieeie e 162
149.7  Link Segment CharacCteriStICS . .....uerutiuieruiriierieetieiiestee e st ete st e te sttt et e et ene e s e e eneeneesaeeneeenes 162
149.7.1 Link transmiSSion PArameEterS........eeeuerueeruereriieieeeiesteeeeneeeeesseeneesseeeesseensesseensesneenseans 162
149.7.1.1 INSEITION 0SS ..eeuvinteieieiieietetieee ettt s e 163
149.7.1.2 Differential characteristic impedance.............cccveverieeneerereeee e 163
149.7.1.3 RELUIN 0SS .ttt 163
149.7.1.3.1 2.5GBASE-T1 link segment return LoSS .........ccccevereererienenieieneeeeene 163
149.7.1.3.2 SGBASE-T1 link segment return 10SS .........ccoveeierieiienieieneeeree e 164
149.7.1.3.3 10GBASE-T1 link segment return 10SS ........ccccereeienieieeneeieneeee e 165
149.7.1.4 Coupling atteNUALION. ......ccueeuieieieeieieeierte ettt ettt et e e ens 166
149.7.1.5 Screening atteNUATION .......ce.eeiueeierieeeieieeeerte et eee sttt et et e st e s e eeeneeseeeneeeeeneas 167
149.7.1.6 Maximum lnk delay.........ccoooiieiiiiiieeee e 167
149.7.2  Coupling parameters between link SEZMents ...........ccceecverirenrerieneiiere e 167
149.7.2.1 Power sum alien near-end crosstalk (PSANEXT).....cccccovvvevieviencieecieiieeieeeeenne 167
149.7.2.2 Power sum alien attenuation to crosstalk ratio far-end (PSAACRF).................. 168
149.8  MDI SPECITICATION ....teuvieneietieiteite ettt ettt ettt ettt e b et sb e e e ese e teene e e e eneeneeenes 169
149.8.1 MDI CONMMECTOTS ......cuiiniiiiiietieiiieteee ettt ettt e s e ae s s eaeeae 169
149.8.2  MDI electrical SPeCifiCation ..........cevueruieiiiriieiere et 169
149.8.2.1 MDI TELUIT LOSS .ttt ettt s s 169
149.8.3  MDI fault tOlETANCE ..c..eoviteienieiieiieieecetr ettt ettt e 170
149.9  Environmental SPeCifiCations. ........cccuiriereiieriiitiee sttt sttt 170
149.9.1 GENEIAL SATELY .....ieuiiiieiiete ettt sttt 170
149.9.2  NEtWOIK SATELY ...eoiiieieiieiee ettt ettt et 171
149.9.2.1 Environmental Safety .........coocoiiiiiiieiieic e 171
Documents
19

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

149.9.2.2 Electromagnetic compatibility.........cccoeverieienieiiriee e 171
149.10 Delay CONSIIAINES. ......eeiirtieeietieierie et ettt ettt et etee e ese et e eesteeseeteeseesseeseenteeseeseeneenseeneeneeenes 171
149.11 Protocol implementation conformance statement (PICS) proforma for Clause 149,

Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) sublayer, and

baseband medium, type 2.5GBASE-T1, SGBASE-T1, and 10GBASE-TI .....cccceeerveuenen. 173
T49.11.1  INtrOAUCHION c..ovetititiiiecitcicite ettt sttt st e 173
149.11.2  TdentifiCatiOn .....c.ceeeuiruirtiniirieieicieceeeee ettt ettt eve e e e 173

149.11.2.1 Implementation identification............ccooeererierinieie et 173
149.11.2.2  ProtoCOl SUMMALY ....cc.ieiiiiiiieitieeieieee sttt ettt sae et eneesee e 173
149.11.3  Major capabilitieS/OPLiONS ......c.eeruereieeereieierie et eeeteteete e eee st et eeseesee st e seeenee e s enes 174

149.11.4  PICS proforma tables for Physical Coding Sublayer (PCS), Physical Medium
Attachment (PMA) sublayer, and baseband medium, type 2.5GBASE-T]1,

SGBASE-T1, and IOGBASE-TT ...c.cociriiiiriieieieinenne ettt 174
L L O 3 R € 13 1<) 1 OSSP P 174
149.11.4.2  Physical Coding Sublayer (PCS) ......ccoiiieiiiieiieeeeee e 175
149.11.4.2.1 PCS TTanSIMIL ...coueeuiruirinerienieieieeeeetee et sttt sbe e sre e 175
149.11.4.2.2 PCS RECERIVE. ... cuiniiieiiieciieieetcetetee sttt ettt 177
149.11.4.2.3 Test-pattern EENETATOTS. ... .eeveiereiieiieriie ettt ettt et 177
149.11.4.2.4 Side-stream SCrambIer..........cooieiirieiieiee e 178
149.11.4.2.5 LPI SIZNALING ....eetetieiieiieie ettt ettt eneas 178
149.11.4.2.6 Functions and state diagrams ............coceeeeeeerienieneneeiereeee e 179
149.11.4.2.7 PCS 100PDACK .....ceeiiiiiieiicicicicetcccrer ettt 179
149.11.4.2.8 OAM ettt st 180
149.11.4.3  Physical Medium Attachment (PMA) ........cocuiiirieiiree e 180
149.11.4.3.1 PMA Reset fUNCtION........cooveiuieiiiieieiceeee et 180
149.11.4.3.2 PMA Transmit fUnCtion ...........ccoeeeiuiriesenieieneeie st 181
149.11.4.3.3 PMA ReC@IVe fUNCHON.......eeuiiiieiiieiieie e 182
149.11.43.4 PHY Control fUnCtion .........c.cceoeeeieiiinieieceiesee et 182
149.11.4.3.5 Link Monitor fUnCtION........cc.eeviieierieeiieie ettt 183
149.11.4.3.6 PHY Link Synchronization............ccecerieieiiiienieeseeescee e 184
149.11.4.3.7 Refresh monitor function ...........coeecieieiieieiinee e 185
149.11.4.3.8 Clock Recovery funCtion ..........cocevieieririenesieeieeee e 185
149.11.43.9 MDDttt ettt et 185
149.11.4.3.10  PMA State variables.........cccooieieiieieeiieieeeeeece et 185
149.11.4.4  PMA electrical SPECIfICAtIONS .......cverueeiereieieriieie sttt 186
149.11.4.4.1 TSt MOAES ...ttt ettt st s naeas 186
149.11.4.4.2 Transmitter electrical Specifications ...........ccceceveererenierieiese e, 186
149.11.4.4.3 Receiver electrical SpecifiCations.........ccceeverueeriereeienieieseeee e 187
149.11.4.5  Link segment charaCteriStiCs .........cccerreeruertieiuerierienieneeee e seeee e e seestee e eneeneeene 188
149.11.4.6  MDI SPECITICALIONS ....veouiiiiiieiieiieieeiie sttt ettt sttt enee e ene 188
149.11.4.7  Delay CONSLIAINTS ....coovieuieriiiieieetieieeiete ettt ettt sttt s e te s e e eneeeeseee 188
Annex 98B (normative) IEEE 802.3 Selector Base Page definition ..........c.ccooeeieiieiinineiiieneeceeee 189
98B.3 Technology Ability Field bit aSSIZNMENtS .......cc.oeeeiieierieierie e 189
98B.4  Priority REeSOIUTION .. .eouiieieiiiiieii ettt sttt sttt e e e s e 189
Annex 149A (normative) Coupling and screening attenuation test methodology.........ccooceeeeeviereneniennen. 190
LN B 6 U3 (o Ta A o1 ) WSS 190
149A.2 General test CONAITIONS. ....e.eeuirierieieeeeie ettt ettt st et e b ee st ene et e e ene et e saeeneeenes 190
149A.3 Reference cable assembLY ........ccooiiiiiiiiiiieeiee et 190
T49A.4 MEASUTEIMENT SETUD ...eouveeurieriieeieenittetee ettt et et e erbe e et ebeesbte e bt esbee s bt e bt e sateesbeessteebeesneesareens 191
Documents
20

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

149A.5 Protocol implementation conformance statement (PICS) proforma for Annex 149A,

Coupling and screening attenuation test methodology ..........cceveeieiiriiiieiinieceeeeee 193
L N T B 13 (e L1 o1 o s PSP 193
L N TN 16 131U ot ) SRS 193
149A.5.2.1 Implementation identification ............coceririeririiereeieseee e 193
149A.5.2.2  ProtoCOl SUMMATY .....cceeiiiiirieriieiieieeie sttt ettt et et e e eneeneeene 193
149A.5.3 Major capabilitiCS/OPtIONS ... ..ccueeueereireieeieiieie et ceieet ettt sttt e e ee e e 194
149A.5.4 PICS proforma tables for Coupling and screening attenuation test methodology......... 194
Annex 149B (Informative) OAM STATUS ......c.ceccvieerierieeiiiesiieeiteesieeeteesteesteesteesseeeseesseessseesssessseessesssseessenns 196
TAOB.T PUIPOSE...ceiutiiiieiiteitie ettt ettt ettt e b e et e bt s bt e e bt e bt s bt e s bt e sabeesbtesabeenbeesneesnreens 196
149B.2 MultiGBASE-T1 OAM Status StIUCIULE ......ecvteieireieniereeeierieeteseeetesteeeeesteeneeseeeeesneeeeseeeneesees 196
149B.3 MultiGBASE-T1 status mesSage data .........cceecueiieieriieiereeie et 196
149B.3.1 MultiGBASE-T1 status valid.........ccoooiriiiirieiieieceese e 197
149B.3.2 POWEL SUPPLY WAITIIIZ .. eueetreuieteeiiesteeiteteetee et etceteeaeeste et eseesneeseeeseeseeneeseeneeseeneeeeene 197
149B.3.3 Internal teMPErature Warning ..........ccceerueeieriereereeeenieeeesteeseesteeee et eneesseeneesneeneesneeneeenes 197
149B.3.4 NO MAC MESSAZES WAITIIEZ ....ecveevrenietientietieeeetieeeeueeseesseeeesseessesseensesseenseeneenseeneenseenes 197
149B.3.5 Degraded link SEEMENt........c.oooiiiiiiiiiieieiieiese ettt 197
149B.3.6  PoOlarity INVEISION ....ccueeitiiieieeiieiteeie sttt ettt ettt et ettt e et st e s eeese e e e st e te e e eeeeneeneesnee 197
149B.3.7 Vendor-specific fleld...... ..o e 198
149B.3.8  Clear REC ...cuioiiiiiciiiiieteeeeete ettt sttt ettt s e 198
149B.3.9 REC CIEAred .....ccueeiieeieiiie ettt ettt ettt st sttt e e et e e e et e neenee e 198
149B.3.10 Receive error counter (REC).......coiiiiiiiiiieiiieieeeie ettt e e eaesane e 198
149B.4 Detailed functions and state diagrams ...........cceeruireeruerieiienieiee et 198
149B.4.1 State diagram CONVENTIONS .....cc.eeuieruerierteeienteetieteeteeteetenteeneeseeeeesteeeessesneesseeneenseeneenes 198
149B.4.2 State diagram PArameELters ..........cceeruerueetertieiesteetenteeeesteeeeseeeeesreeneesseensesseeeesseeneenseenes 198
T49B.4.2.1  Variables. ....ooeeiiieieie ettt 198
T49B.4.2.2  COUNLETS ...eeuvieiiieiieeiteeiee ettt ettt ettt sttt sht e e sbeesate st esbbesabeesbeesaeeenbeesabeebeenaees 199
T49B.4.2.3  IMESSAZES ..eeuveeueeemiieniteniteentteete et e st ebte st e e bt e she e e bt e b te st e e sabesabeesbt e s bt e bt e sabeenbeenates 199
149B.4.2.4  State diQGIAMS ......covuieiiriieeieiteeie ettt ettt sttt et et es et eeseenee s e eeene 200
Annex 149C (informative) Tx Function to Rx function channel characteristics..........ccccevvveevvrenierveenenne 201
L T O B @ <) 4 1<) OSSP 201
149C.2 Differential printed circuit board trace 1SS ........coveviirieieririe e 201
149C.3 Channel INSETtION 1OSS ......ceuiruieiiiriieiiieee ettt ettt st ettt se et s et eeneeeeeeeeneeeees 202
149C.4 Channel retUIN 0SS .....eeuieuieiiiiee ettt sttt st et e et e e eae e e saeenee e 202
149C.4.1 Tx/Rx function to MDI return LOSS ......c.eeveruieiirieiiniieie sttt 202
149C.4.2 Link SeZMEnt FETUIN LOSS ...coouiruiiriiiierieeiieiieiie et eecet ettt st et et ee b et e e eneeseeenee 204
149C.4.3 Channel return 10SS CONCALENALION ......eveeuvitiriieriieiierieeie ettt 205
149C.5 Coupling between ports on Multiport dESIZNS .......ccccevieieririeiieieeee e 205
Documents
21

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

IEEE Standard for Ethernet

Amendment 8:

Physical Layer Specifications and
Management Parameters for 2.5 Gb/s,

5 Gb/s, and 10 Gb/s Automotive Electrical
Ethernet

(This amendment is based on IEEE Std 802.3™-2018 as amended by IEEE Std 802.3cb™-2018,
IEEE Std 802.3bt™-2018, IEEE Std 802.3cd™-2018, IEEE Std 802.3cn™-2019, IEEE Std 802.3cg™-2019,
IEEE Std 802.3c¢q™-2020, and IEEE Std 802.3cm™-2020.)

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. Deletions
and 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.

Cross 1references that refer to clauses, tables, equations, or figures not covered by this amendment are highlighted in
green.

! 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 802.3ch-2020
IEEE Standard for Ethernet—Amendment 8: Physical Layer Specifications and Management Parameters for
2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet

1. Introduction

1.3 Normative references
Insert the following references in 1.3 in alphanumeric order as follows:

IEC 62153-4-7, Metallic communication cable test methods—Part 4-7: Electromagnetic compatibility
(EMC)—Test method for measuring of transfer impedance Zt and screening attenuation ag or coupling
attenuation ac of connectors and assemblies up to and above 3 GHz—Triaxial tube in tube method.?

1.4 Definitions
Insert a new definition for I0GBASE-T1 after 1.4.69 10GBASE-T as follows:

1.4.69a 10GBASE-T1: IEEE 802.3 Physical Layer specification for a 10 Gb/s Ethernet full duplex local
area network over a single balanced pair of conductors. (See IEEE Std 802.3, Clause 149.)

Insert a new definition for 2.5GBASE-T1 after 1.4.82 2.5GBASE-T and before 1.4.82a 2.5GBASE-X (as
inserted by IEEE Std 802.3cb-2018) as follows:

1.4.82aa 2.5GBASE-T1: IEEE 802.3 Physical Layer specification for a 2.5 Gb/s Ethernet full duplex local
area network over a single balanced pair of conductors. (See IEEE Std 802.3, Clause 149.)

Insert a new definition for SGBASE-TI after 1.4.129 5GBASE-T and before 1.4.129a 5GSEI (as inserted
by IEEE Std 802.3¢cb-2018) as follows:

1.4.129aa SGBASE-T1: IEEE 802.3 Physical Layer specification for a 5 Gb/s Ethernet full duplex local
area network over a single balanced pair of conductors. (See IEEE Std 802.3, Clause 149.)

Change the definition of Infofield in 1.4.289 as follows:

1.4.289 Infofield: A 16 octet frame transmitted at regular intervals containing messages for startup
operation by certain PHYs. (See IEEE Std 802.3, Clause 55, Clause 113, and Clause 126.) Also a 12-octet
frame transmitted at regular intervals containing messages for startup operation by certain PHYs. (See IEEE
Std 802.3, Clause 97 and Clause 149.)

Insert a new definition for MultiGBASE-T1 after 1.4.333 MultiGBASE-T (re-numbered from 1.4.334 due
to the deletion of 1.4.294 by IEEE Std 802.3bt-2018) as follows:

1.4.333a MultiGBASE-T1: PHYSs that belong to the set of specific BASE-T1 PHYSs at speeds in excess of
1000 Mb/s, including 2.5GBASE-T1, SGBASE-T1, and 10GBASE-T1. (See IEEE Std 802.3, Clause 149.)

Insert a new definition for Type F PoDL System after 1.4.494a Type E PoDL System (as inserted by IEEE
Std 802.3cg-2019) as follows:

1.4.494b Type F PoDL System: A system comprising a PoDL PSE, link section, and PD that are
compatible with 2.5GBASE-T1, SGBASE-T1, and 10GBASE-T]1.

ZIEC publications are available from the International Electrotechnical Commission (https://www.iec.ch/) and the American National
Standards Institute (https://www.ansi.org).
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2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet

1.5 Abbreviations
Insert the following new abbreviation into the list, in alphanumeric order:

RFER RS-FEC frame error ratio
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2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet

30. Management

30.3 Layer management for DTEs
30.3.2 PHY device managed object class
30.3.2.1 PHY device attributes

30.3.2.1.2 aPhyType

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.3.2.1.2 after the entry for
“2.5GBASE-T” (and before the entry for “2.5GBASE-X” inserted by IEEE Std 802.3cb-2018) as follows:

2.5GBASE-T1 Clause 149 2.5 Gb/s PAM4

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.3.2.1.2 after the entry for
“SGBASE-T” (and before the entry for “SGBASE-R” inserted by IEEE Std 802.3¢cb-2018) as follows:

5GBASE-TI Clause 149 5 Gb/s PAM4

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.3.2.1.2 after the entry for
“l0GBASE-T” as follows:

10GBASE-T1 Clause 149 10 Gb/s PAM4
30.3.2.1.3 aPhyTypelList

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.3.2.1.3 after the entry for
“2.5GBASE-T” (and before the entry for “2.5GBASE-X” inserted by IEEE Std 802.3cb-2018) as follows:

2.5GBASE-T1 Clause 149 2.5 Gb/s PAM4

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.3.2.1.3 after the entry for
“SGBASE-T” (and before the entry for “SGBASE-R” inserted by IEEE Std 802.3¢cb-2018) as follows:

5GBASE-TI Clause 149 5 Gb/s PAM4

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.3.2.1.3 after the entry for
“l0GBASE-T” as follows:

10GBASE-T1 Clause 149 10 Gb/s PAM4
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30.5 Layer management for medium attachment units (MAUs)
30.5.1 MAU managed object class

30.5.1.1 MAU attributes

30.5.1.1.2 aMAUType

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.5.1.1.2 after the entry for
“2.5GBASE-T” (and before the entry for “2.5GBASE-X” inserted by IEEE Std 802.3cb-2018) as follows:

2.5GBASE-T1 Single balanced pair of conductors PHY as specified in Clause 149

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.5.1.1.2 after the entry for
“SGBASE-T” as follows:

5GBASE-TI Single balanced pair of conductors PHY as specified in Clause 149

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.5.1.1.2 after the entry for
“l0GBASE-T” as follows:

10GBASE-T1 Single balanced pair of conductors PHY as specified in Clause 149
30.5.1.1.4 aMediaAvailable

Change the fifth sentence of the eighth paragraph of the BEHAVIOUR DEFINED AS section of
30.5.1.1.4 as follows:

Where a Clause 45 MDIO interface is present a zero in the PMA/PMD Receive link status bit
(45.2.1.2.4) maps to the enumeration “PMD link fault”, a one in the LOF status bit (45.2.2.10.4)
maps to the enumeration “WIS frame loss”, a one in the LOS status bit (45.2.2.10.5) maps to the
enumeration “WIS signal loss”, a zero in the PCS Receive link status bit (45.2.3.2.7 or_
45.2.3.80.1) maps to the enumeration “PCS link fault”, a one in the 10/40/100GBASE-R PCS
Latched high BER status bit (45.2.3.16.2) or a one in the MultiGBASE-T1 PCS status 2 Latched
high BER status bit (45.2.3.80.4) maps to the enumeration “excessive BER”, a zero in the DTE XS
receive link status bit (45.2.5.2.7) maps to the enumeration “DXS link fault” and a zero in the PHY
XS transmit link status bit (45.2.4.2.7) maps to the enumeration “PXS link fault”.;

30.6 Management for link Auto-Negotiation
30.6.1 Auto-Negotiation managed object class
30.6.1.1 Auto-Negotiation attributes

30.6.1.1.5 aAutoNegLocalTechnologyAbility

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.6.1.1.5 after the entry for
“2.5GBASE-T” (and before the entry for “2.5GKX” inserted by IEEE Std 802.3cb-2018) as follows:

2.5GBASE-T1 2.5GBASE-T1 as specified in Clause 149

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.6.1.1.5 after the entry for
“SGBASE-T” (and before the entry for “SGKR” inserted by IEEE Std 802.3¢cb-2018) as follows:

SGBASE-T1 SGBASE-T1 as specified in Clause 149
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Insert the following new entry in the APPROPRIATE SYNTAX section of 30.6.1.1.5 after the entry for
“l0GBASE-T” as follows:

10GBASE-T1 10GBASE-T1 as specified in Clause 149

30.15 Layer management for Power over Data Lines (PoDL) of Single Balanced
Twisted-Pair Ethernet

30.15.1 PoDL PSE managed object class
30.15.1.1 PoDL PSE attributes
30.15.1.1.4 aPoDLPSEType

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.15.1.1.4 after the entry for
“typeE” (inserted by IEEE Std 802.3cg-2019) as follows:

typeF Type F PoDL PSE
30.15.1.1.5 aPoDLPSEDetectedPDType

Insert the following new entry in the APPROPRIATE SYNTAX section of 30.15.1.1.5 after the entry for
“typeE” (inserted by IEEE Std 802.3cg-2019) as follows:

typeF Type F PoDL PD
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44. Introduction to 10 Gb/s baseband network

44.1 Overview

44.1.1 Scope

Change the first paragraph of 44.1.1 as follows:

10 Gigabit Ethernet uses the IEEE 802.3 MAC sublayer, connected through a 10 Gigabit Media Independent
Interface (XGMII) to Physical Layer entities such as 10GBASE-SR, 10GBASE-LX4, 10GBASE-CX4,

10GBASE-LRM, 10GBASE-LR, 10GBASE-ER, 10GBASE-SW, 10GBASE-LW, 10GBASE-EW,
and] 0GBASE-T, and 10GBASE-TI.

44.1.2 Objectives
Insert the following text as new item h) and renumber existing item h) to item i) of 44.1.2 as follows:

h)  Support operation over a single balanced pair of conductors.

Documents
28

, , Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

IEEE Std 802.3ch-2020
IEEE Standard for Ethernet—Amendment 8: Physical Layer Specifications and Management Parameters for
2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet

44.1.3 Relationship of 10 Gigabit Ethernet to the ISO OSI reference model

Replace Figure 44-1 with the following figure, which adds 10GBASE-TI:

ETHERNET
osl LAYERS
REFERENCE
MODEL HIGHER LAYERS
LAYERS
/ LLC (LOGICAL LINK CONTROL) OR OTHER MAC CLIENT
APPLICATION / MAC CONTROL (OPTIONAL)
PRESENTATION / MAC—MEDIA ACCESS CONTROL
/
SESSION /o | RECONCILIATION
NETWORK |/ / 64B/66B PCS
/ PHY WIS 64B/66B PCS 8B/10B PCS
DATA LINK PMA PMA PMA PHY
PMD PMD PMD

PHYSICAL o <— DI <— VDI <— MDI
MEDIUM MEDIUM MEDIUM

10GBASE-W 10GBASE-R 10GBASE-X
ETHERNET
oSl LAYERS
REFERENCE
MODEL HIGHER LAYERS
LAYERS
/ LLC (LOGICAL LINK CONTROL) OR OTHER MAC CLIENT
APPLICATION
CATIO / MAC CONTROL (OPTIONAL)
PRESENTATION / MAC—MEDIA ACCESS CONTROL
/
SESSION /o | RECONCILIATION
TRANSPORT Iy XGMIl —p XGMII —p
NETWORK / /
/ LDPC PCS 64B/65B
DATA LINK PMA PHY RS-FEC PCS oy
AN PMA
PHYSICAL

o MDI — AN’
MEDIUM MDI —»
MEDIUM

10GBASE-T Y

10GBASE-T1

AN = AUTO-NEGOTIATION SUBLAYER )
MDI = MEDIUM DEPENDENT INTERFACE PMD = PHYSICAL MEDIUM DEPENDENT

WIS = WAN INTERFACE SUBLAYER
PCS = PHYSICAL CODING SUBLAYER -
PHY = PHYSICAL LAYER DEVICE XGMII = 10 GIGABIT MEDIA INDEPENDENT INTERFACE

* AUTO-NEGOTIATION IS OPTIONAL
PMA = PHYSICAL MEDIUM ATTACHMENT

Figure 44—1—Architectural positioning of 10 Gigabit Ethernet
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Change item d) of 44.1.3 as follows:

d) The MDI as specified in Clause 53 for 10GBASE-LX4, in Clause 54 for 10GBASE-CX4, in
Clause 55 for 10GBASE-T, in Clause 68 for I0GBASE-LRM, in Clause 149 for 10GBASE-T1, and
in Clause 52 for other PMD types.

44.1.4 Summary of 10 Gigabit Ethernet sublayers

44.1.4.1 Reconciliation Sublayer (RS) and 10 Gigabit Media Independent Interface (XGMII)
Change the second paragraph of 44.1.4.1 as follows:

While the XGMII is an optional interface, it is used extensively in this standard as a basis for functional
specification and provides a common service interface for Clause 47, Clause 48, Clause 49, and-Clause 55,
and Clause 149.

44.1.4.4 Physical Layer signaling systems

Change Table 441 as follows:

Table 44-1—Nomenclature and clause correlation

Clause?
48 49 50 51 52 53 54 55 68 149
< a
< a a a =) =) = E
z @ = = = = E Y=
Nomenclature | A~ ) <« A R A R = X5 =
< 4 = = = | = = 3 | =
n - 2] ~ = = = a 5 - _
S g |z 3 | & @ | @2 | B g 2 | E
& 2 5 g E E £ S | £8 | 3
= NS %) = s = = &) =
- ) = = = = g
E % — m — S O =
- a
10GBASE-SR M? M M
10GBASE-SW M M M M
10GBASE-LX4 M M
10GBASE-CX4 M M
10GBASE-LR M M M
10GBASE-LW M M M M
10GBASE-ER M M M
10GBASE-EW M M M M
10GBASE-T M
10GBASE-LRM M M M
10GBASE-T1 M
2 M = Mandatory
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Insert the following paragraph between paragraphs 6 and 7 in 44.1.4.4 as follows:

The term 10GBASE-T1, specified in Clause 149, refers to a specific Physical Layer implementation based
upon 64B/65B data coding method placed in an RS-FEC frame that is Gray-code mapped to PAM4 for
transmission over a single balanced pair of conductors.

Change former paragraph 7 (now paragraph 8 due to the above insertion) in 44.1.4.4 as follows:

Physical Layer device specifications are contained in Clause 52, Clause 53, Clause 54, Clause 55, and
Clause 68, and Clause 149.

44.3 Delay constraints

Insert new rows at the end of Table 44-2 as follows (unchanged rows not shown):

Table 44—2—Round-trip delay constraints (informative)

Maximum Maximum
Sublayer (bit time) (pause_quanta) Notes
10GBASE-T1 no interleave 10 240 20 See 149.10.
10GBASE-T1 2x interleave 13 824 27 See 149.10.
10GBASE-T1 4x interleave 20480 40 See 149.10.

44.4 Protocol implementation conformance statement (PICS) proforma
Change the first paragraph of 44.4 as follows:
The supplier of a protocol implementation that is claimed to conform to any part of IEEE Std 802.3,

Clause 45 through Clause 55, and-Clause 68, and Clause 149, demonstrates compliance by completing a
protocol implementation conformance statement (PICS) proforma.
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45. Management Data Input/Output (MDIO) Interface

45.2 MDIO Interface Registers

45.2.1 PMA/PMD registers

Insert new rows in Table 45-3 for registers 1.2309 to 1.2315 after row for register 1.2308, and change the
appropriate reserved row as follows (unchanged rows not shown):

Table 45-3—PMA/PMD registers

Register address Register name Subclause
1.2309 MultiGBASE-T1 PMA control 45.2.1.192
1.2310 MultiGBASE-T1 PMA status 45.2.1.193
1.2311 MultiGBASE-T]1 training 45.2.1.194
1.2312 MultiGBASE-T1 link partner training 45.2.1.195
1.2313 MultiGBASE-T1 test mode control 45.2.1.196
1.2314 MultiGBASE-T1 SNR operating margin 45.2.1.197
1.2315 MultiGBASE-T1 minimum SNR margin 45.2.1.198
1.2316 MultiGBASE-T1 user defined data 45.2.1.199
1.2317 MultiGBASE-T]1 link partner user defined data 45.2.1.200
1230692318 through 1.32767 | Reserved

45.2.1.7 PMA/PMD status 2 register (Register 1.8)

45.2.1.7.4 Transmit fault (1.8.11)

Insert a new row in Table 45-9 immediately after the row for “2.5GBASE-T, 5GBASE-T” as follows

(unchanged rows not shown):

Table 45-9—Transmit fault description location

PMA/PMD

Description location

2.5GBASE-T1, 5GBASE-T1, 10GBASE-T1 149.4.2.2

Copyright © 2020 IEEE. All rights reserved.
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45.2.1.7.5 Receive fault (1.8.10)

Insert a new row in Table 45-10 immediately after row for “2.5GBASE-T, 5GBASE-T” as follows
(unchanged rows not shown):

Table 45-10—Receive fault description location

PMA/PMD Description location

2.5GBASE-T1, 5GBASE-T1, I0GBASE-T1 149.4.2.3

45.2.1.16 BASE-T1 PMA/PMD extended ability register (1.18)

Change the identified reserved row in Table 45—19 (as modified by IEEE Std 802.3cg-2019) and insert
new rows immediately below the changed row as follows (unchanged rows not shown):

Table 45-19—BASE-T1 PMA/PMD extended ability register bit definitions

Bit(s) Name Description R/W?
1.18.15:47 Reserved Value always 0 RO
1.18.6 10GBASE-T1 ability 1 =PMA/PMD is able to perform 10GBASE-T1 RO

0 =PMA/PMD is not able to perform 10GBASE-T1

1185 5GBASE-T1 ability 1 = PMA/PMD is able to perform 5GBASE-T1 RO
0 =PMA/PMD is not able to perform SGBASE-T1

1.18.4 2.5GBASE-T1 ability 1 = PMA/PMD is able to perform 2.5GBASE-T1 RO
0 =PMA/PMD is not able to perform 2.5GBASE-T1

2RO = Read only

Insert 45.2.1.16.1, 45.2.1.16.2, and 45.2.1.16.3 at the end of 45.2.1.16 as follows:
45.2.1.16.1 10GBASE-T1 ability (1.18.6)

When read as a one, bit 1.18.6 indicates that the PMA/PMD is able to operate as a 10GBASE-T1 PMA type.
When read as a zero, bit 1.18.6 indicates that the PMA/PMD is not able to operate as a I0GBASE-T1 PMA
type.

45.2.1.16.2 5GBASE-T1 ability (1.18.5)

When read as a one, bit 1.18.5 indicates that the PMA/PMD is able to operate as a SGBASE-T1 PMA type.
When read as a zero, bit 1.18.5 indicates that the PMA/PMD is not able to operate as a SGBASE-T1 PMA
type.

Documents
33

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

IEEE Std 802.3ch-2020
IEEE Standard for Ethernet—Amendment 8: Physical Layer Specifications and Management Parameters for
2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet

45.2.1.16.3 2.5GBASE-T1 ability (1.18.4)
When read as a one, bit 1.18.4 indicates that the PMA/PMD is able to operate as a 2.5GBASE-T1 PMA type.

When read as a zero, bit 1.18.4 indicates that the PMA/PMD is not able to operate as a 2.5GBASE-T1 PMA
type.

45.2.1.18 2.5G/5G PMA/PMD extended ability register (Register 1.21)

Insert the following note at the end of 45.2.1.18 (below Table 45-21):

NOTE—2.5GBASE-T1 and SGBASE-T1 PMA/PMD extended abilities can be found in Register 1.18, see Table 45-19.
45.2.1.185 BASE-T1 PMA/PMD control register (1.2100)

Change the row for bits 1.2100.3:0 in Table 45-149 (as modified by IEEE Std 802.3cg-2019) (unchanged
rows not shown) as follows:

Table 45-149—BASE-T1 PMA/PMD control register bit definitions

Bit(s) Name Description R/W?
1.2100.3:0 Type Selection 3210 R/W
1 x x x = Reserved
OHsx—TReserved
011 1=Reserved
0110=10GBASE-T1

0101=5GBASE-T1
0100=2.5GBASE-TI
0011=10BASE-TIS
0010=10BASE-TIL
0001=1000BASE-T1
0000=100BASE-T1

8RO = Read only, R/W = Read/Write

45.2.1.185.2 Type selection (1.2100.3:0)

Insert the following text after the fifth sentence of 45.2.1.185.2 (as modified by IEEE Std 802.3cg-2019)
as follows:

When these bits are set to 0100, the mode of operation is 2.5GBASE-T1. When these bits are set to 0101, the
mode of operation is SGBASE-T1. When these bits are set to 0110, the mode of operation is I0GBASE-T1.

Insert 45.2.1.192 through 45.2.1.196 after 45.2.1.191 as follows:
45.2.1.192 MultiGBASE-T1 PMA control register (Register 1.2309)

The assignment of bits in the MultiGBASE-T1 PMA control register is shown in Table 45—155a.
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Table 45-155a—MultiGBASE-T1 PMA control register bit definitions

Bit(s) Name Description R/W?2
1.2309.15 PMA/PMD reset 1 = PMA/PMD reset R/W,
0 = Normal operation SC
1.2309.14 Transmit disable 1 = Transmit disable R/W

0 = Normal operation

1.2309.13:12 Reserved Value always 0 RO

1.2309.11 Low-power 1 = Low-power mode R/W
0 = Normal operation

1.2309.10:0 Reserved Value always 0 RO

#R/W = Read/Write, RO = Read only, SC = Self-clearing

45.2.1.192.1 PMA/PMD reset (1.2309.15)

Resetting the MultiGBASE-T1 PMA/PMD is accomplished by setting bit 1.2309.15 to a one. This action
shall set all PMA/PMD registers to their default states. As a consequence, this action may change the
internal state of a MultiGBASE-T1 PMA/PMD and the state of the physical link. This action may also
initiate a reset in any other MMDs that are instantiated in the same package. Bit 1.2309.15 is self-clearing,
and the MultiGBASE-T1 PMA/PMD shall return a value of one in bit 1.2309.15 when a reset is in progress;
otherwise, it shall return a value of zero. The MultiGBASE-T1 PMA/PMD is not required to accept a write
transaction to any of its registers until the reset process is completed. The control and management interface
shall be restored to operation as defined in 149.4.2.1, starting when bit 1.2309.15 is set.

During a reset, the MultiGBASE-T1 PMA/PMD shall respond to reads from register bits 1.2309.15,
1.8.15:14, and 1.0.15. All other register bits shall be ignored.

NOTE—This operation may interrupt data communication.

Bit 1.2309.15 is a copy of bit 1.0.15 and setting or clearing either bit shall set or clear the other bit. Setting
either bit shall reset the MultiGBASE-T1 PMA/PMD.

45.2.1.192.2 Transmit disable (1.2309.14)

When bit 1.2309.14 is set to a one, the PMA shall disable output on the transmit path. When bit 1.2309.14 is
set to a zero, the PMA shall enable output on the transmit path.

Bit 1.2309.14 is a copy of bit 1.9.0 and setting or clearing either bit shall set or clear the other bit. Setting
either bit shall disable the transmitter.

45.2.1.192.3 Low power (1.2309.11)

When the low-power ability is supported, the MultiGBASE-T1 PMA/PMD may be placed into a low-power
mode by setting bit 1.2309.11 to one. This action may also initiate a low-power mode in any other MMDs
that are instantiated in the same package. The low-power mode is exited by resetting the MultiGBASE-T1
PMA/PMD. The behavior of the MultiGBASE-T1 PMA/PMD in transition to and from the low-power mode
is implementation specific and any interface signals should not be relied upon. While in the low-power
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mode, the device shall, at a minimum, respond to management transactions necessary to exit the low-power

mode.

The default value of bit 1.2309.11 is zero.

This operation interrupts data communication.

Bit 1.2309.11 is a copy of bit 1.0.11 and setting or clearing either bit shall set or clear the other bit. Setting
either bit shall put the MultiGBASE-T1 PMA/PMD in low-power mode.

45.2.1.193 MultiGBASE-T1 PMA status register (1.2310)

The assignment of bits in the MultiGBASE-T1 PMA status register is shown in Table 45—155b.

Table 45-155b—MultiGBASE-T1 PMA status register bit definitions

Bit(s) Name Description R/W?
1.2310.15:12 Reserved Value always 0 RO
1.2310.11 MultiGBASE-T1 OAM ability 1 = PHY has MultiGBASE-T1 OAM ability RO

0 =PHY does not have MultiGBASE-T1
OAM ability
1.2310.10 EEE ability 1 =PHY has EEE ability RO
0 =PHY does not have EEE ability
1.2310.9 Receive fault ability 1 =PMA/PMD has the ability to detect a fault | RO
condition on the receive path
0 =PMA/PMD does not have the ability to
detect a fault condition on the receive path
1.2310.8 Low-power ability 1 = PMA/PMD has low-power ability RO
0=PMA/PMD does not have low-power
ability
1.2310.7:5 Reserved Value always 0 RO
1.2310.4:3 PrecodeSel 43 RO
0 0 =no precoder requested
0 1=1-D precoder requested
1 0= 14D precoder requested
1 1= 1-D? precoder requested
1.2310.2 Receive polarity 1 = Receive polarity is reversed RO
0 = Receive polarity is not reversed
1.2310.1 Receive fault 1 = Fault condition detected RO/LH
0 = Fault condition not detected
1.2310.0 Receive link status 1 =PMA/PMD receive link up RO/LL
0 =PMA/PMD receive link down
#RO = Read only, LH = Latching High, LL = Latching Low
Documents
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45.2.1.193.1 MultiGBASE-T1 OAM ability (1.2310.11)

When read as a one, bit 1.2310.11 indicates that the MultiGBASE-T1 PHY supports MultiGBASE-T1 OAM
(see 149.3.9). When read as a zero, bit 1.2310.11 indicates that the MultiGBASE-T1 PHY does not support
MultiGBASE-T1 OAM.

45.2.1.193.2 EEE ability (1.2310.10)

When read as a one, bit 1.2310.10 indicates that the MultiGBASE-T1 PHY supports EEE. When read as a
zero, bit 1.2310.10 indicates that the MultiGBASE-T1 PHY does not support EEE.

45.2.1.193.3 Receive fault ability (1.2310.9)

When read as a one, bit 1.2310.9 indicates that the MultiGBASE-T1 PMA/PMD has the ability to detect a
fault condition on the receive path. When read as a zero, bit 1.2310.9 indicates that the MultiGBASE-T1
PMA/PMD does not have the ability to detect a fault condition on the receive path.

45.2.1.193.4 Low-power ability (1.2310.8)

When read as a one, bit 1.2310.8 indicates that the MultiGBASE-T1 PMA/PMD supports the low-power
feature. When read as a zero, bit 1.2310.8 indicates that the MultiGBASE-T1 PMA/PMD does not support
the low-power feature. If the MultiGBASE-T1 PMA/PMD supports the low-power feature, then it is
controlled using either bit 1.2309.11 or bit 1.0.11.

45.2.1.193.5 PrecodeSel (1.2310.4:3)

Bits 1.2310.4:3 contain the requested precoder setting communicated by the PHY to the link partner via the
PrecodeSel bits in the Infofield (see 149.4.2.4.5).

45.2.1.193.6 Receive polarity (1.2310.2)

When read as zero, bit 1.2310.2 indicates that the polarity of the receiver is not reversed. When read as one,
bit 1.2310.2 indicates that the polarity of the receiver is reversed.

45.2.1.193.7 Receive fault (1.2310.1)

When read as a one, bit 1.2310.1 indicates that the MultiGBASE-T1 PMA/PMD has detected a fault
condition on the receive path. When read as a zero, bit 1.2310.1 indicates that the MultiGBASE-T1
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 1.2310.9. A
MultiGBASE-T1 PMA/PMD that is unable to detect a fault condition on the receive path shall return a value
of zero for bit 1.2310.1. The receive fault bit shall be implemented with latching high behavior.

45.2.1.193.8 Receive link status (1.2310.0)

When read as a one, bit 1.2310.0 indicates that the MultiGBASE-T1 PMA/PMD receive link is up. When
read as a zero, bit 1.2310.0 indicates that the MultiGBASE-T1 PMA/PMD receive link has been down one
or more times since the register was last read. The receive link status bit shall be implemented with latching
low behavior.

45.2.1.194 MultiGBASE-T1 training register (1.2311)

The assignment of bits in the MultiGBASE-T1 training register is shown in Table 45—155c.
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Table 45-155c—MultiGBASE-T1 training register bit definitions

Bit(s) Name Description R/W?
1.2311.15:13 Reserved Value always 0 RO
1.2311.12:11 Interleave request 12 11 R/W

0 0: L=1, no interleaving, default for 2.5GBASE-T1
0 1:L=2, RS-FEC interleaving factor two, default for
5GBASE-T1, undefined for 2.5GBASE-T1
1 0: L=4, RS-FEC interleaving factor four, default for
10GBASE-T1, undefined for 2.5GBASE-T1
and 5SGBASE-T1
1 1:Reserved
1.2311.10:6 Reserved Value always 0 RO
1.2311.5 Precoder selection Controls requested precoder setting R/W
0=PHY
1 = User
1.2311.4 Slow Wake request 1 = Alert window start is only immediate frame after R/W
refresh
0 = Alert window start is every 8th RS frame after
refresh
1.2311.3:2 User precoder selection 32 R/W
0 0 =no precoder requested
0 1= 1-D precoder requested
1 0= 14D precoder requested
1 1=1-D* precoder requested
1.2311.1 MultiGBASE-T1 OAM 1 = MultiGBASE-T1 OAM ability advertised to link R/W
advertisement partner
0=MultiGBASE-T1 OAM ability not advertised to link
partner
1.2311.0 EEE advertisement 1 = EEE ability advertised to link partner R/W
0 = EEE ability not advertised to link partner

8RO = Read only, R/W = Read/Write

45.2.1.194.1 Interleave request (1.2311.12:11)

Bits 1.2311.12:11 control the Reed-Solomon interleave setting of this PHY. Reed-Solomon interleaving is
described in 149.3.2.2.15. This is communicated to the link partner via Infofields as specified in 149.4.2.4.5.

The values of L = 2 and L = 4 are not defined for 2.5GBASE-T1 PHYs, and the value of L = 4 is not defined
for SGBASE-T1 PHYs. If bits 1.2311.12:11 are set to these undefined values, the PHY will communicate
these values to the link partner, but the requested interleaver depth is out of scope of this standard and may
not be supported by the link partner.

45.2.1.194.2 Precoder selection (1.2311.5)

When bit 1.2311.5 is set to a one, the PHY shall use bits 1.2311.3:2 for the value of PrecodeSel, and when
set to a zero the PHY controls the value of PrecodeSel. PrecodeSel is the desired precoder setting
communicated to the link partner via the Infofield specified in 149.4.2.4.5.
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45.2.1.194.3 Slow Wake request (1.2311.4)

When set as a one, bit 1.2311.4 indicates to the link partner that the local MultiGBASE-T1 PHY may only
transmit alert immediately following refresh. When set as a zero, bit 1.2311.4 indicates to the link partner
that the local MultiGBASE-T1 PHY may transmit an alert at any eighth RS-FEC frame after a refresh.
45.2.1.194.4 User precoder selection (1.2311.3:2)

When bit 1.2311.5 is a one, bits 1.2311.3:2 are the requested precoder setting communicated by the PHY to
the link partner via the PrecodeSel bits in the Infofield (see 149.4.2.4.5).

45.2.1.194.5 MultiGBASE-T1 OAM advertisement (1.2311.1)

Support for MultiGBASE-T1 OAM capability shall be advertised if bit 1.2311.1 is set to one. Support for
MultiGBASE-T1 OAM capability shall not be advertised if bit 1.2311.1 is set to zero. Support for
MultGBASE-T1 OAM capability should only be advertised if it is supported by the PHY.

45.2.1.194.6 EEE advertisement (1.2311.0)

Support for EEE capability shall be advertised if bit 1.2311.0 is set to one. Support for EEE capability shall
not be advertised if bit 1.2311.0 is set to zero. Support for EEE operation should only be advertised if it is
supported by the PHY.

45.2.1.195 MultiGBASE-T1 link partner training register (1.2312)

The assignment of bits in the MultiGBASE-T1 link partner training register is shown in Table 45-155d. The
values in this register are not valid when the link is down.

Table 45-155d—MultiGBASE-T1 link partner training register bit definitions

Bit(s) Name Description R/W?
1.2312.15:13 Reserved Value always 0 RO
1.2312.12:11 Link partner interleave 12 11 RO

request 0 0: L=1, no interleaving, default for 2.5GBASE-T1
0 1:L=2, RS-FEC interleaving factor two, default for

5GBASE-T1, undefined for 2.5GBASE-T1

1 0: L=4, RS-FEC interleaving factor four, default for
10GBASE-T1, undefined for 2.5GBASE-T1
and 5SGBASE-T1

1 1:Reserved

1.2312.10:5 Reserved Value always 0 RO
1.2312.4 Link partner Slow Wake 1 = Alert window start is only immediate frame after RO
requested refresh
0 = Alert window start is every 8th RS frame after
refresh
1.2312.3:2 Link partner precoder 32 RO
requested 0 0=no precoder requested
0 1=1-D precoder requested
1 0= 14D precoder requested
1 1= 1-D? precoder requested
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Table 45-155d—MultiGBASE-T1 link partner training register bit definitions (continued)

Bit(s) Name Description R/W?
1.2312.1 Link partner MultiGBASE-T1 | 1 = Link partner has MultiGBASE-T1 OAM ability RO
OAM advertisement 0 = Link partner does not have MultiGBASE-T1 OAM
ability
1.2312.0 Link partner EEE 1 = Link partner has EEE ability RO
advertisement 0 = Link partner does not have EEE ability

#RO = Read only

45.2.1.195.1 Link partner interleave request (1.2312.12:11)

Bits 1.2312.12:11 contain the Reed-Solomon interleave setting requested by the link partner. Reed-Solomon
interleaving is described in 149.3.2.2.15. This is communicated by the link partner via Infofields as specified
in 149.4.2.4.5.

The values of L = 2 and L = 4 are not defined for 2.5GBASE-T1 PHYs, and the value of L = 4 is not defined
for SGBASE-T1 PHYs. Bits 1.2312.12:11 will indicate whatever value is received from the link partner, but
if the undefined values are received, the requested interleaver depth is out of scope of this standard and may
not be supported by the local PHY.

45.2.1.195.2 Link partner Slow Wake requested (1.2312.4)

Bit 1.2312.4 contains the Slow Wake setting received from the link partner. When set as a one, the link
partner may only transmit alert immediately following refresh. When set as a zero, the link partner may only
transmit an alert at any eighth RS-FEC frame after a refresh.

45.2.1.195.3 Link partner precoder requested (1.2312.3:2)

Bits 1.2312.3:2 contain the precoder setting requested by the link partner. The precoder requested is encoded
as the value of precoder_type defined in 149.3.2.2.20.

45.2.1.195.4 Link partner MultiGBASE-T1 OAM advertisement (1.2312.1)

When read as a one, bit 1.2312.1 indicates the link partner is advertising MultiGBASE-T1 OAM capability.
When read as a zero, bit 1.2312.1 indicates the link partner is not advertising MultiGBASE-T1 OAM
capability. MultiGBASE-T1 OAM capability shall be enabled only when both the local PHY and its link
partner are advertising MultiGBASE-T1 OAM capability.

45.2.1.195.5 Link partner EEE advertisement (1.2312.0)

When read as a one, bit 1.2312.0 indicates the link partner is advertising EEE capability. When read as a
zero, bit 1.2312.0 indicates the link partner is not advertising EEE capability. EEE capability shall be
enabled only when both the local PHY and its link partner are advertising EEE capability.

45.2.1.196 MultiGBASE-T1 test mode control register (1.2313)

The assignment of bits in the MultiGBASE-T1 test mode control register is shown in Table 45-155¢e. The
default values for each bit are chosen so that the initial state of the device upon power up or reset is a normal
operational state without management intervention.

Documents
40

) ) Document Sharing Hub
Copyright © 2020 IEEE. All rights reserved.
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 05:18:41 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 802.3ch-2020


http://www.avadocuments.com/doc/ieee-802-3ch-2020
http://www.avadocuments.com/doc/ieee-802-3ch-2020

IEEE Std 802.3ch-2020
IEEE Standard for Ethernet—Amendment 8: Physical Layer Specifications and Management Parameters for
2.5 Gb/s, 5 Gb/s, and 10 Gb/s Automotive Electrical Ethernet

Table 45-155e—MultiGBASE-T1 test mode control register bit definitions

Bit(s) Name Description R/W?
1.2313.15:13 Test mode control 151413 R/W
1 1 1=Testmode 7
1 1 0=Testmode 6
1 0 1=Testmode5
1 0 0=Testmode4
0 1 1=Testmode3
0 1 0=Testmode 2
0 0 1=Testmode 1
0 0 0=Normal (non-test) operation
1.2313.12 Reserved Value always 0 RO
1.2313.11 Local transmitter precoder 0 = Normal operation R/W
override 1 = User override
1.2313.10:9 Local transmit precoder setting 10 9 R/W

0 0 = transmit with no precoder

0 1 = transmit with 1-D precoder

1 0= transmit with 1+D precoder

1 1= transmit with 1-D? precoder

1.2313.8:2 Reserved Value always 0 RO

1.2313.1:0 Jitter test control 10 R/W
0 0= Square wave

0 1=1JP0O3A Pattern
1 0=JP03B Pattern
1

1 = Reserved

2RO = Read only, R/W = Read/Write

45.2.1.196.1 Test mode control (1.2313.15:13)

Transmitter test mode operations defined by bits 1.2313.15:13, are described in 149.5.1 and Table 149-17.
The default value for bits 1.2313.15:13 is zero.

45.2.1.196.2 Local transmitter precoder override (1.2313.11)

When bit 1.2313.11 is set to one, the local transmitter's precoder shall be controlled by the value of bits
1.2313.10:9, and the precoder requested by the link partner in PrecodeSel shall be ignored. When bit
1.2313.11 is set to zero, the transmitter shall ignore bits 1.2313.10:9, and the precoder is set according to the
value of PrecodeSel received from the link partner as specified in 149.3.2.2.20. The default value of
1.2313.11 is zero.

45.2.1.196.3 Local transmit precoder setting (1.2313.10:9)

When bit 1.2313.11 is set to one, bits 1.2313.10:9 control the precoder setting of the local transmitter, as
defined in 149.3.2.2.20 in the variable precoder_type.

45.2.1.196.4 Jitter test control (1.2313.1:0)

When the transmitter is in test mode 2, bits 1.2313.1:0 control the pattern of the jitter test signal. When the
transmitter is not in test mode 2, the setting of bits 1.2313.1:0 has no effect. A value of 00 transmits a square
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wave from the transmitter, a value of 01 transmits the JPO3 A pattern, and a value of 10 transmits the JPO3B
pattern. See 149.5.2.3.1 and 149.5.2.3.2 for more information.

45.2.1.197 MultiGBASE-T1 SNR operating margin register (Register 1.2314)

Register 1.2314 contains the current SNR operating margin measured at the slicer input for the PMAs in the
MultiGBASE-T]1 set. It is reported with 0.1 dB of resolution to an accuracy of 0.5 dB within the range of
—12.7 dB to 12.7 dB. The number is in offset binary notation, with 0.0 dB represented by 0x80, 12.7 dB
represented by 0xFF, and —12.7 dB represented by 0x01. Implementation of this register is optional.

The assignment of bits in the MultiGBASE-T1 SNR operating margin register is shown in Table 45-155f.

Table 45-155f—MultiGBASE-T1 SNR operating margin register bit definitions

Bit(s) Name Description R/W?
1.2314.15:8 MultiGBASE-T1 SNR operating Value of current SNR operating margin in dB RO
margin
1.2314.7:0 Reserved Value always 0 RO

2RO = Read only

45.2.1.198 MultiGBASE-T1 minimum SNR margin register (Register 1.2315)

Register 1.2315 contains a latched copy of the lowest value observed in the MultiGBASE-T1 SNR operating
margin register (1.2314) since the last read. It is reported with 0.1 dB of resolution to an accuracy of 0.5 dB
within the range of —12.7 dB to 12.7 dB. The number is in offset binary notation, with 0.0 dB represented by
0x80, 12.7 dB represented by OxFF, and —12.7 dB represented by 0x01. Implementation of this register is
optional.

The assignment of bits in the MultiGBASE-T1 minimum SNR margin register is shown in Table 45-155g.

Table 45-155g—MultiGBASE-T1 minimum SNR margin register bit definitions

Bit(s) Name Description R/W?
1.2315.15:8 MultiGBASE-T1 minimum SNR Value of minimum observed SNR margin in RO
margin dB
1.2315.7:0 Reserved Value always 0 RO

2RO = Read only

45.2.1.199 MultiGBASE-T1 user defined data (Register 1.2316)

The assignment of bits for the MultiGBASE-T1 user defined data register is shown in Table 45-155h. The
values of the bits in this register are outside the scope of this standard.
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Table 45-155h—MultiGBASE-T1 user defined data register bit definitions

Bit(s)

Name

Description

R/W?

1.2316.15:0

MultiGBASE-T1 user defined

data

16 bits of vendor specific data that the PHY
sends to its link partner

4R/W = Read/Write

45.2.1.199.1 MultiGBASE-T1 user defined data (1.2316.15:0)

Bits 1.2316.15:0 contain vendor specific data that the PHY may communicate to its link partner during

training.

45.2.1.200 MultiGBASE-T1 link partner user defined data register (Register 1.2317)

The assignment of bits for the MultiGBASE-T1 link partner user defined data register is shown in 45—155i.
The values of the bits in this register are outside the scope of this standard.

Table 45-155i—MultiGBASE-T1 link partner user defined data register bit definitions

Bit(s)

Name

Description

R/W?

1.2317.15:0

MultiGBASE-T1 link partner user

defined data

16 bits of vendor specific data that the PHY
may receive from its link partner

RO

#RO = Read only

45.2.1.200.1 MultiGBASE-T1 link partner user defined data register (1.2317.15:0)

Bits 1.2317.15:0 contain vendor specific data that the PHY may receive from its link partner during training.
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45.2.3 PCS registers

Change the rows for registers 3.2308 through 3.2317, insert new rows for registers 1.2318 to 1.2324 after
row for register 1.2317 and change the appropriate reserved row in Table 45-176 as follows (unchanged

rows not shown):

Table 45-176—PCS registers

Register address Register name Subclause
3.322308 +000BASE-T1 OAM transmit 452.3.72
3.2309 through 3.2312 1000BASE-T1 OAM message 45.2.3.73
3.2313 +000BASE-T1 OAM receive 45.2.3.74
3.2314 through 3.2317 Link partner +000BASE-T1 OAM message 45.2.3.75
3.2318 through 3.2319 MultiGBASE-T1 OAM status message 45.2.3.76
3.2320 through 3.2321 Link partner MultiGBASE-T1 OAM status message 45.2.3.77
3.2322 MultiGBASE-T1 PCS control 45.2.3.78
3.2323 MultiGBASE-T1 PCS status 1 45.2.3.79
3.2324 MultiGBASE-T1 PCS status 2 45.2.3.80
3.234825 through 3.32767 Reserved

Change the titles, text, and tables in 45.2.3.72 through 45.2.3.75 as follows:
45.2.3.72 4000BASE-T1 OAM transmit register (Register 3.2308)
The assignment of bits in the +000BASE-T1 OAM transmit register is shown in Table 45-241.
Table 45-241—1000BASE-T1 OAM transmit register bit definitions
Bit(s) Name Description R/W?
3.2308.15 +0660BASE-T1 OAM message This bit is used to indicate message data in R/W, SC
valid registers 3.2308.11:8, 3.2309, 3.2310, 3.2311,
and 3.2312 are valid and ready to be loaded.
This bit shalk-self-clears when registers are
loaded by the OAM transmit state diagram.
maehine:
1 = Message data in registers are valid
0 = Message data in registers are not valid
3.2308.14 Toggle value Toggle value to be transmitted with message. RO
This bit is set by the state machine and cannot
be overridden by the user.
3.2308.13 1600BASE-T1 OAM message This bit shall self clear on read. RO, LH
received 1 =10060BASE-T1 OAM message received by
link partner
0=1+0006BASE-T1 OAM message not received
by link partner
Documents
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Table 45-241—410088BASE-T1 OAM transmit register bit definitions (continued)

Bit(s) Name Description R/W?

3.2308.12 Received message toggle value Toggle value of message that was received by RO
link partner as indicated in 3.2308.13.

3.2308.11:8 Message number User-defined message number to send R/W

3.2308.7:4 Reserved Value always 0 RO

3.2308.3 Ping received Received PingTx value from latest good RO
+060BASE-T1 OAM frame received

3.2308.2 Ping transmit Ping value to send to link partner R/W

3.2308.1:0 Local SNR 00 =PHY link is failing and will drop link and | RO

relink within 2 ms to 4 ms after the end of the
current +600BASE-T1 OAM frame.

01 = LPI refresh is insufficient to maintain
PHY SNR. Request link partner to exit LPI and
send idles (used only when EEE is enabled).
10 =PHY SNR is marginal.

11 =PHY SNR is good.

2RO = Read only, R/W = Read/Write, LH = Latching High, SC = Self-clearing

45.2.3.72.1 4060BASE-T1 OAM message valid (3.2308.15)

Bit 3.2308.15 shall be set to one when the +806BASE-T1 OAM message to be transmitted in registers
3.2309, 3.2310, 3.2311, and 3.2312 and the message number in 3.2308.11:8 are properly configured to be

transmitted. Fhisregister shall-be-eleared-by-thestate-maehine Bit 3.2308.15 self-clears to indicate whether
the next +000BASE-T1 OAM message can be written into the registers.

45.2.3.72.2 Toggle value (3.2308.14)

The state machine shall assign a value alternating between zero and one to associate with the 8-eetet 8-octet
1000BASE-T1 OAM message transmitted by the +089BASE-FH-PHY. Bit 3.2308.14 should be read and
recorded prior to setting 3.2308.15 to one. The recorded value can be correlated with 3.2308.12 as a
confirmation that the Ht680BASE-T1 OAM message is received by the link partner.

45.2.3.72.3 4000BASE-T1 OAM message received (3.2308.13)

Bit 3.2308.13 shall indicate whether the most recently transmitted +080BASE-T1 OAM message with a
toggle bit value in 3.2308.12 was received, read, and acknowledged by the link partner. This variable shall
clear on read.

45.2.3.72.4 Received message toggle value (3.2308.12)

Bit 3.2308.12 indicates the toggle bit value of the +800BASE-T1 OAM message that was received, read, and
most recently acknowledged by the link partner. This bit is valid only if 3.2308.13 is one.

45.2.3.72.5 Message number (3.2308.11:8)

Bits 3.2308.11:8 contain the +890BASE-T1 OAM message number to be transmitted. This field is user
defined but it is recommended that it be used to indicate the meaning of the 8-eetet 8-octet +000BASE-T1
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OAM message. If used this way, up to 16 different 8-octet messages can be exchanged. The message
number is user defined and its definition is outside the scope of this standard.

45.2.3.72.6 Ping received (3.2308.3)

Bit 3.2308.3 represents the value of the most recent Ping RX received from the link partner (see 97.3.8.2.3).
45.2.3.72.7 Ping transmit (3.2308.2)

Bit 3.2308.2 represents the value to be sent to the link partner via the Ping TX function (see 97.3.8.2.4).
45.2.3.72.8 Local SNR (3.2308.1:0)

Bits 3.2308.1:0 are set by the +000BASE-T1 PHY to indicate the status of the receiver. The definitions of
good, marginal, when to request idles, and when to request retrain are implementation dependent.

45.2.3.73 46800BASE-T1 OAM message register (Registers 3.2309 to 3.2312)
The +000BASE-T1 OAM message register contains the 8-octet +000BASE-T1 OAM message data to be

transmitted. The 8-octet message data is user defined and its definition is outside the scope of this standard.
See Table 45-242.

Table 45-242—4000BASE-T1 OAM message register bit definitions

Bit(s) Name Description R/W?
3.2309.15:8 1006BASE-T1 OAM message 1 Message octet 1. LSB transmitted first. R/W
3.2309.7:0 +000BASE-T1 OAM message 0 Message octet 0. LSB transmitted first. R/W
3.2310.15:8 1600BASE-T1 OAM message 3 Message octet 3. LSB transmitted first. R/W
3.2310.7:0 +000BASE-T1 OAM message 2 Message octet 2. LSB transmitted first. R/W
3.2311.15:8 1006BASE-T1 OAM message 5 Message octet 5. LSB transmitted first. R/W
3.2311.7:0 +000BASE-T1 OAM message 4 Message octet 4. LSB transmitted first. R/W
3.2312.15:8 1000BASE-T1 OAM message 7 Message octet 7. LSB transmitted first. R/W
3.2312.7:0 +000BASE-T1 OAM message 6 Message octet 6. LSB transmitted first. R/W

3R/W = Read/Write
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45.2.3.74 46800BASE-T1 OAM receive register (Register 3.2313)

The assignment of bits in the +000BASE-T1 OAM receive register is shown in Table 45-243.

Table 45-243—4000BASE-T1 OAM receive register bit definitions

Bit(s)

Name

Description

R/W?

3.2313.15

Link partner $660BASE-T1 OAM
message valid

This bit is used to indicate message data in
registers 3.2313.11:8, 3.2314, 3.2315, 3.2316,
and 3.2317 are stored and ready to be read.

read: See 45.2.3.74.1 for self-clearing
behavior.

1 = Message data in registers are valid

0 = Message data in registers are not valid

RO, SC

3.2313.14

Link partner toggle value

Toggle value received with message.

RO

3.2313.13:12

Reserved

Value always 0

RO

3.2313.11:8

Link partner message number

Message number from link partner

RO

3.2313.7:2

Reserved

Value always 0

RO

3.2313.1:0

Link partner SNR

00 = Link partner link is failing and will drop
link and relink within 2 ms to 4 ms after the
end of the current +600BASE-T1 OAM frame.
01 = LPI refresh is insufficient to maintain link
partner SNR. Link partner requests local
deviee PHY to exit LPI and send idles (used
only when EEE is enabled).

10 = Link partner SNR is marginal.

11 = Link partner SNR is good.

RO

#RO = Read only, SC = Self-clearing

45.2.3.74.1 Link partner 4660BASE-T1 OAM message valid (3.2313.15)

Bit 3.2313.15 shall be set to one when the H080BASE-T1 OAM message from the link partner is stored into
registers 3.2314, 3.2315, 3.2316, and 3.2317 and the message number in 3.2313.11:8. Fhisregistershall-be
eleared Bit 3.2313.15 shall self-clear when register 3.2317 is read.

45.2.3.74.2 Link partner toggle value (3.2313.14)

Bit 3.2313.14 indicates the toggle value associated with the 8-eetet 8-octet H008BASE-T1 OAM message
from the link partner.

45.2.3.74.3 Link partner message number (3.2313.11:8)

Bits 3.2313.11:8 contain the +600BASE-T1 OAM message number from the link partner.

45.2.3.74.4 Link partner SNR (3.2313.1:0)

Bits 3.2313.1:0 indicate the status of the link partner receiver. The definitions of good, marginal, when to
request idles, and when to request retrain are implementation dependent.
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45.2.3.75 Link partner 40688BASE-T1 OAM message register (Registers 3.2314 to 3.2317)

The link partner +000BASE-T1 OAM message register contains the &-eetet 8-octet +000BASE-T1 OAM
message data from the link partner. Register 3-2343-15-shall-be-eleared-when—register 3-2317isread: See

Table 45-244.

Table 45-244—Link partner 486860BASE-T1 OAM message register bit definitions

Bit(s)

Name

Description

R/W?

3.2314.15:8

Link partner +t0600BASE-T1 OAM
message 1

Message octet 1. LSB transmitted received

first.

RO

3.2314.7:0

Link partner $t0600BASE-T1 OAM
message 0

Message octet 0. LSB transmitted received

first.

RO

3.2315.15:8

Link partner Ht0600BASE-T1 OAM
message 3

Message octet 3. LSB transmitted received

first.

RO

3.2315.7:0

Link partner Ht600BASE-T1 OAM
message 2

Message octet 2. LSB transmitted received

first.

RO

3.2316.15:8

Link partner Ht0600BASE-T1 OAM
message 5

Message octet 5. LSB transmitted received

first.

RO

3.2316.7:0

Link partner Ht000BASE-T1 OAM
message 4

Message octet 4. LSB transmitted received

first.

RO

3.2317.15:8

Link partner Ht000BASE-T1 OAM
message 7

Message octet 7. LSB transmitted received

first.

RO

3.2317.7:0

Link partner Ht000BASE-T1 OAM
message 6

Message octet 6. LSB transmitted received

first.

RO

RO = Read only

Insert 45.2.3.76 through 45.2.3.80 after 45.2.3.75 as follows:

45.2.3.76 MultiGBASE-T1 OAM status message register (Register 3.2318 and 3.2319)

The MultiGBASE-T1 OAM status message register contains octets 8 through 11 of the MultiGBASE-T1
OAM message data to be transmitted. See 149.3.9.2.12 for details on the OAM status message definition.
See Table 45-244a.

Table 45-244a—MultiGBASE-T1 OAM status message register bit definitions

Bit(s)

Name

Description

R/W?

3.2318.15:8

MultiGBASE-T1 OAM status message 9

Message octet 9. LSB transmitted first.

R/W

3.2318.7:0

MultiGBASE-T1 OAM status message 8

Message octet 8. LSB transmitted first.

R/W

3.2319.15:8

MultiGBASE-T1 OAM status message 11

Message octet 11. LSB transmitted first.

R/W

3.2319.7:0

MultiGBASE-T1 OAM status message 10

Message octet 10. LSB transmitted first.

R/W

4R/W = Read/Write
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45.2.3.77 Link partner MultiGBASE-T1 OAM status message register (Register 3.2320 and
3.2321)

The link partner MultiGBASE-T1 OAM status message register contains octets 8 through 11 of the

MultiGBASE-T1 OAM message data from the link partner. See 149.3.9.2.12 for details on the OAM status
message definition. See Table 45-244b.

Table 45-244b—Link partner MultiGBASE-T1 OAM status message register bit definitions

Bit(s) Name Description R/W?

3.2320.15:8 | Link partner MultiGBASE-T1 OAM status Message octet 9. LSB received first. RO
message 9

3.2320.7:0 Link partner MultiGBASE-T1 OAM status Message octet 8. LSB received first. RO
message 8

3.2321.15:8 | Link partner MultiGBASE-T1 OAM status Message octet 11. LSB received first. RO
message 11

3.2321.7:0 Link partner MultiGBASE-T1 OAM status Message octet 10. LSB received first. RO
message 10

4RO = Read only

45.2.3.78 MultiGBASE-T1 PCS control register (Register 3.2322)
The assignment of bits in the MultiGBASE-T1 PCS control register is shown in Table 45-244c. The default

value for each bit of the MultiGBASE-T1 PCS control register is chosen so that the initial state of the device
upon power up or reset is a normal operational state without management intervention.

Table 45-244c—MultiGBASE-T1 PCS control register bit definitions

Bit(s) Name Description R/W?

3.2322.15 PCS reset 1 = PCS reset R/W, SC
0 = Normal operation

3.2322.14 Loopback 1 = Enable loopback mode R/W
0 = Disable loopback mode

3.2322.13:0 Reserved Value always 0 RO

#RO = Read only, R/W = Read/Write, SC = Self-clearing

45.2.3.78.1 PCS reset (3.2322.15)

Resetting the MultiGBASE-T1 PCS is accomplished by setting bit 3.2322.15 to a one. This action shall set
all MultiGBASE-T1 PCS registers to their default states. As a consequence, this action may change the
internal state of the MultiGBASE-T1 PCS and the state of the physical link. This action may also initiate a
reset in any other MMDs that are instantiated in the same package. Bit 3.2322.15 is self-clearing, and the
MultiGBASE-T1 PCS shall return a value of one in bit 3.2322.15 when a reset is in progress; otherwise, it
shall return a value of zero. The MultiGBASE-T1 PCS is not required to accept a write transaction to any of
its registers until the reset process is completed. The control and management interface shall be restored to
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