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Abstract: This amendment to IEEE Std 802.3 defines the physical layer specifications and
management parameters for EPON operation on point-to-multipoint passive optical networks
supporting extended power budget classes of PX30, PX40, PRX40, and PR40 PMDs.
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are
developed within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association
(IEEE-SA) Standards Board. IEEE develops its standards through a consensus development process, approved by
the American National Standards Institute, which brings together volunteers representing varied viewpoints and
interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve without
compensation. While 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.

Use of an IEEE Standard is wholly voluntary. IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a
specific purpose, or that the use of the material contained in its standards is free from patent infringement. IEEE
Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in
the state of the art and comments received from users of the standard. Every IEEE standard is subjected to review at
least every 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 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.

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.

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 the official position of IEEE or any of its committees and shall not
be considered to be, nor 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 to ensure 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. Any person who would like to participate in evaluating comments
or revisions to an IEEE standard is welcome to join the relevant IEEE working group at http://standards.iece.org/

develop/wg/.
Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Photocopies: Authorization to photocopy portions of any individual standard for internal or personal use is granted
by The Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of
any individual standard for educational classroom use can also be obtained through the Copyright Clearance Center.
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Notice to users

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

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

Updating of IEEE documents

Users of IEEE Standards 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. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or
contact the IEEE at the address listed previously. For more information about the IEEE Standards
Association or the IEEE standards development process, visit IEEE-SA Website at http://standards.ieee.org/
index.html.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/standards.iece.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 IEEE-
SA Website at http://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.
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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 802.3bk-2013, IEEE Standard for Ethernet—Amendment 1: Physical Layer
Specifications and Management Parameters for Extended Ethernet Passive Optical Networks.

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 8§02.3ba™-2010).

The Media Access Control (MAC) protocol specified in IEEE Std 802.3 is Carrier Sense Multiple Access
with Collision Detection (CSMA/CD). This MAC protocol was included in the experimental Ethernet
developed at Xerox Palo Alto Research Center. While the experimental Ethernet had a 2.94 Mb/s data rate,
IEEE Std 802.3-1985 specified operation at 10 Mb/s. Since 1985 new media options, new speeds of
operation, and new capabilities have been added to IEEE Std 802.3.

Some of the major additions to IEEE Std 802.3 are identified in the marketplace with their project number.
This is most common for projects adding higher speeds of operation or new protocols. For example,
IEEE Std 802.3u™ added 100 Mb/s operation (also called Fast Ethernet), IEEE Std 802.3x specified full
duplex operation and a flow control protocol, IEEE Std 802.3z added 1000 Mb/s operation (also called
Gigabit Ethernet), IEEE Std 802.3ae added 10 Gb/s operation (also called 10 Gigabit Ethernet), 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 802.3-2012 and are
not maintained as separate documents.

At the date of IEEE Std 802.3bk-2013 publication, IEEE Std 802.3 is comprised of the following
documents:

IEEE Std 802.3-2012

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 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
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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 90 and Annex 83A through Annex 86A. 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 89 and associated annexes includes 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.

IEEE Std 802.3bk™-2013

Amendment 1—This amendment includes changes to EPON as defined in IEEE Std 802.3-2012 and
adds the physical layer specifications and management parameters for EPON operation on point-to-
multipoint passive optical networks supporting extended power budget classes of PX30 (29 dB for
1G-EPON), PX40 (33 dB for 1G-EPON), PRX40 (33 dB for 10/1G-EPON), and PR40 (33 dB for
10/10G-EPON).

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.
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IEEE Standard for Ethernet

Amendment 1: Physical Layer Specifications
and Management Parameters for Extended
Ethernet Passive Optical Networks

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

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

(This amendment is based on IEEE Std 802.3™-2012.)

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.

INotes 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 802.3bk-2013 AMENDMENT TO IEEE Std 802.3-2012: Extended EPON

1. Introduction
Change the text of 1.4.26 and delete 1.4.27 as follows, properly renumbering the subsequent definitions:
1.4.26 1000BASE-PX48: A collection of IEEE 802.3 Physical Layer specifications for a 1000 Mb/s point-

to-multipoint link over one single-mode optical fiber,with-areach-efupte10-dm. (See IEEE Std 802.3,
Table 56-1, Clause 60, Clause 65, and Clause 64€latse-66.)

Change 1.4.41 and 1.4.42 (renumbered from 1.4.42 and 1.4.43, respectively, by the deletion of 1.4.27) as
follows:

1.4.41 10GBASE-PR: A collection of IEEE 802.3 Physical Layer specifications for a 10 Gb/s (10/10G-
EPON) point-to-multipoint link over one single-mode optical fiber._(See IEEE Std 802.3, Table 561,
Clause 75, Clause 76, and Clause 77.)

¥]Q TE See IEEE Std 89237 Gl‘aﬂse 755 gla&se 769 aﬂd gla&se 7 ’

1.4.42 10/1GBASE-PRX: A collection of IEEE 802.3 Physical Layer specifications for a 10 Gb/s down-
stream, 1 Gb/s upstream (10/1G-EPON) point-to-multipoint link over one single-mode optical fiber._(See

IEEE Std 802.3, Table 561, Clause 75. Clause 76. and Clause 77.)

}]Q TE See HEEE Std 8923, e}ﬁﬂse 57 G}aﬂse 7 6, aﬁd G}aﬂse 77
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AMENDMENT TO IEEE Std 802.3-2012: Extended EPON

30. Management

IEEE

Std 802.3bk-2013

Change Table 30-5 by deleting the table entry for aMACControlFunctionsSupported and changing the
reference for 0OAM managed object class as follows:

30.2.5 Capabilities

Table 30-5—EFM capabilities

—
m

MAU

PME

Multipoint Control Protocol Package (conditional)

Operation Administration Maintenance Package (conditional)] O

Optical Multipoint Emulation Package (conditional)

Optical Multipoint Emulation Monitor Package (optional)

PCS Code Error Monitor Package (optional)

Forward Error Correction Package (conditional)

Basic Package (mandatory)

PME Aggregation Package (optional)
10P/2B Package (mandatory)

oMPCP managed object class (30.3.5)

aMPCPID ATTRIBUTE GET X
aMPCPAdminState ATTRIBUTE GET X
aMPCPMode ATTRIBUTE GET X
aMPCPLinkID ATTRIBUTE GET X
aMPCPRemoteMACAddress ATTRIBUTE GET X
aMPCPRegistrationState ATTRIBUTE GET X
aMPCPMACCtrlFramesTransmitted ATTRIBUTE GET X
aMPCPMACCtrlFramesReceived ATTRIBUTE GET X
aMPCPTxGate ATTRIBUTE GET X
aMPCPTxRegAck ATTRIBUTE GET X
aMPCPTxRegister ATTRIBUTE GET X
aMPCPTxRegRequest ATTRIBUTE GET X
aMPCPTxReport ATTRIBUTE GET X
aMPCPRxGate ATTRIBUTE GET X
aMPCPRxRegAck ATTRIBUTE GET X
aMPCPRxRegister ATTRIBUTE GET X
aMPCPRxRegRequest ATTRIBUTE GET X
aMPCPRxReport ATTRIBUTE GET X
aMPCPTransmitElapsed ATTRIBUTE GET X
aMPCPReceiveElapsed ATTRIBUTE GET X
aMPCPRoundTripTime ATTRIBUTE GET X
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IEEE
Std 802.3bk-2013 AMENDMENT TO IEEE Std 802.3-2012: Extended EPON

Table 30-5—EFM capabilities (continued)

DTE MAU] PME
5
c
S| | ]
SEEEE =
c| D 9 ©
IR PRE=
£ 92 ol 8
FEIRIRCIE: REIEE
gl o gls8|B
8 o)l g —
-1 5o =
ol S| 9 51L& [
HEEE EE BE
SMEIEIE EE BE
MBI 1 o —
a3 218 &~ =
IRl I FS AR
Slsimimls S8 T3
I BT IR AR
Ol'® c| o ©
& &5 6[8 gls s g
slelelel2| S1El S| @
£ El5lalelCel= O
c alalel = o © ©
RQI2I=|=lul S & 2 5
Ol<I5 3o Sl€ & &
HEEE BE HEE
o=l w wlo| 5% <@
o © Ol O ol o N
S 2558 5|55 s
={lelielle) P FES
aMPCPDiscoveryWindowsSent ATTRIBUTE GET X
aMPCPDiscoveryTimeout ATTRIBUTE GET X
aMPCPMaximumPendingGrants ATTRIBUTE GET X
aMPCPRecognizedMulticastIDs ATTRIBUTE GET X
acMPCPAdminControl ACTION X
o00AM managed object class (30.3.36)
aMACControlID ATTRIBUTE GET X
aOAMAdminState ATTRIBUTE GET X
aMACControllunctonsSupported AFRIBUTE GEF-SEF %
aOAMDiscoveryState ATTRIBUTE GET X
aOAMRemoteMACAddress ATTRIBUTE GET X
aOAMLocalConfiguration ATTRIBUTE GET X
aOAMRemoteConfiguration ATTRIBUTE GET X
aOAMLocalPDUConfiguration ATTRIBUTE GET X
aOAMRemotePDUConfiguration ATTRIBUTE GET X
aOAMLocalFlagsField ATTRIBUTE GET X
aOAMRemoteFlagsField ATTRIBUTE GET X
aOAMLocalRevision ATTRIBUTE GET X
aOAMRemoteRevision ATTRIBUTE GET X
aOAMLocalState ATTRIBUTE GET X
aOAMRemoteState ATTRIBUTE GET X
aOAMRemoteVendorOUI ATTRIBUTE GET X
aOAMRemoteVendorSpecificlnfo ATTRIBUTE GET X
aOAMUnsupportedCodesTx ATTRIBUTE GET X
aUnsupportedOpcodesReceived ATTRIBUTE GET X
aOAMInformationTx ATTRIBUTE GET X
aOAMInformationRx ATTRIBUTE GET X
aOAMUniqueEventNotificationTx ATTRIBUTE GET X
aOAMDuplicateEventNotificationTx ATTRIBUTE GET X
aOAMUniqueEventNotificationRx ATTRIBUTE GET X
aOAMDuplicateEventNotificationRx ATTRIBUTE GET X
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AMENDMENT TO IEEE Std 802.3-2012: Extended EPON

Table 30-5—EFM capabilities (continued)

IEEE

Std 802.3bk-2013

—
m

MAU

PME

Multipoint Control Protocol Package (conditional)

Optical Multipoint Emulation Package (conditional)

Optical Multipoint Emulation Monitor Package (optional)

PCS Code Error Monitor Package (optional)

Forward Error Correction Package (conditional)

Basic Package (mandatory)

10P/2B Package (mandatory)

PME Aggregation Package (optional)

XX XXX XXX XXX XXX XX |X|X|X|X|X|X Operation Administration Maintenance Package (conditional)] O

aOAMLoopbackControlTx ATTRIBUTE GET
aOAMLoopbackControlRx ATTRIBUTE GET
aOAM VariableRequestTx ATTRIBUTE GET
aOAM VariableRequestRx ATTRIBUTE GET
aOAM VariableResponseTx ATTRIBUTE GET
aOAM VariableResponseRx ATTRIBUTE GET
aOAMOrganizationSpecificTx ATTRIBUTE GET
aOAMOrganizationSpecificRx ATTRIBUTE GET
aOAMLocalErrSymPeriodConfig ATTRIBUTE GET
aOAMLocalErrSymPeriodEvent ATTRIBUTE GET
aOAMLocalErrFrameConfig ATTRIBUTE GET
aOAMLocalErrFrameEvent ATTRIBUTE GET
aOAMLocalErrFramePeriodConfig ATTRIBUTE GET
aOAMLocalErrFramePeriodEvent ATTRIBUTE GET
aOAMLocalErrFrameSecsSummaryConfig ATTRIBUTE GET
aOAMLocalErrFrameSecsSummaryEvent ATTRIBUTE GET
aOAMRemoteErrSymPeriodEvent ATTRIBUTE GET
aOAMRemoteErrFrameEvent ATTRIBUTE GET
aOAMRemoteErrFramePeriodEvent ATTRIBUTE GET
aOAMRemoteErrFrameSecsSummaryEvent ATTRIBUTE GET
aFramesLostDueToOAMError ATTRIBUTE GET
acOAMAdminControl ACTION

oOMPEmulation managed object class (30.3.7)
aOMPEmulationID ATTRIBUTE GET X
aOMPEmulationType ATTRIBUTE GET X
aSLDErrors ATTRIBUTE GET X
aCRC8Errors ATTRIBUTE GET X
aGoodLLID ATTRIBUTE GET X
aONUPONCcastLLID ATTRIBUTE GET X
aOLTPONcastLLID ATTRIBUTE GET X
aBadLLID ATTRIBUTE GET X
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IEEE
Std 802.3bk-2013 AMENDMENT TO IEEE Std 802.3-2012: Extended EPON

Table 30-5—EFM capabilities (continued)

—
m

MAU} PME

Operation Administration Maintenance Package (conditional)] ©

Multipoint Control Protocol Package (conditional)
Optical Multipoint Emulation Package (conditional)
Optical Multipoint Emulation Monitor Package (optional)
PCS Code Error Monitor Package (optional)

Forward Error Correction Package (conditional)

Basic Package (mandatory)
PME Aggregation Package (optional)

10P/2B Package (mandatory)

oMAU managed object class (30.5.1)

aPCSCodingViolation ATTRIBUTE GET X
aFECADbility ATTRIBUTE GET X
aFECmode ATTRIBUTE GET-SET X
aFECCorrectedBlocks ATTRIBUTE GET X
aFECUncorrectableBlocks ATTRIBUTE GET X

oPAF managed object class (30.11.1)
aPAFID ATTRIBUTE GET X
aPhyEnd ATTRIBUTE GET X
aPHY CurrentStatus ATTRIBUTE GET X
aPAFSupported ATTRIBUTE GET X
aPAFAdminState ATTRIBUTE GET-SET X
aLocalPAFCapacity ATTRIBUTE GET X
alLocalPMEAvailable ATTRIBUTE GET X
aLocalPMEAggregate ATTRIBUTE GET X
aRemotePAFSupported ATTRIBUTE GET X
aRemotePAFCapacity ATTRIBUTE GET X
aRemotePMEAggregate ATTRIBUTE GET X

oPME managed object class (30.11.2)
aPMEID ATTRIBUTE GET X
aPMEAdminState ATTRIBUTE GET-SET X
aPMEStatus ATTRIBUTE GET X
aPMESNRMgn ATTRIBUTE GET X
aTCCodingViolations ATTRIBUTE GET X
aProfileSelect ATTRIBUTE GET-SET X
aOperatingProfile ATTRIBUTE GET X
aPMEFECCorrectedBlocks ATTRIBUTE GET X
aPMEFECUncorrectableBlocks ATTRIBUTE GET X
aTCCRCErrors ATTRIBUTE GET X

Common Attributes Template

[ aCMCounter | ATTRIBUTE | GET IxIxIxIxExIx] IxIx
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AMENDMENT TO IEEE Std 802.3-2012: Extended EPON Std 802.3bk-2013

Change the list of MAU types in 30.5.1.1.2, inserting new PMD types in the appropriate locations, as
follows. Change the formatting in 30.5.1.1.2 so that each listed value is followed by at least one tab and
then by the value description.

30.5.1.1.2 aMAUType

ATTRIBUTE
APPROPRIATE SYNTAX:

A GET-SET ENUMERATION that meets the requirements of the following description:

global

other
unknown
AUI
2BASE-TL
10BASE5
FOIRL
10BASE2
10BROAD36
10BASE-T

10BASE-THD
10BASE-TFD
10PASS-TS
10BASE-FP
10BASE-FB
10BASE-FL

10BASE-FLHD
10BASE-FLFD
100BASE-T4
100BASE-TX
100BASE-TXHD

100BASE-TXFD

100BASE-BX10D
100BASE-BX10U

100BASE-FX
100BASE-FXHD
100BASE-FXFD
100BASE-LX10
100BASE-T2

100BASE-T2HD

100BASE-T2FD

1000BASE-X

undefined

See 30.2.5

Initializing, true state or type not yet known

no internal MAU, view from AUI

Voice grade twisted-pair cabling PHY as specified in Clause 61 and 63
Thick coax MAU as specified in Clause 8

FOIRL MAU as specified in 9.9

Thin coax MAU as specified in Clause 10

Broadband DTE MAU as specified in Clause 11

Twisted-pair cabling MAU as specified in Clause 14, duplex mode
unknown

Twisted-pair cabling MAU as specified in Clause 14, half duplex mode
Twisted-pair cabling MAU as specified in Clause 14, full duplex mode
Voice grade twisted-pair cabling PHY as specified in Clause 61 and 62
Passive fiber MAU as specified in Clause 16

Synchronous fiber MAU as specified in Clause 17

Asynchronous fiber MAU as specified in Clause 18, duplex mode
unknown

Asynchronous fiber MAU as specified in Clause 18, half duplex mode
Asynchronous fiber MAU as specified in Clause 18, full duplex mode
Four-pair Category 3 twisted-pair cabling as specified in Clause 23
Two-pair Category 5 twisted-pair cabling as specified in Clause 25,
duplex mode unknown

Two-pair Category 5 twisted-pair cabling as specified in Clause 25, half
duplex mode

Two-pair Category 5 twisted-pair cabling as specified in Clause 25, full
duplex mode

One single-mode fiber OLT PHY as specified in Clause 58

One single-mode fiber ONU PHY as specified in Clause 58

X fiber over PMD as specified in Clause 26, duplex mode unknown

X fiber over PMD as specified in Clause 26, half duplex mode

X fiber over PMD as specified in Clause 26, full duplex mode

Two fiber PHY as specified in Clause 58

Two-pair Category 3 twisted-pair cabling as specified in Clause 32,
duplex mode unknown

Two-pair Category 3 twisted-pair cabling as specified in Clause 32, half
duplex mode

Two-pair Category 3 twisted-pair cabling as specified in Clause 32, full
duplex mode

X PCS/PMA as specified in Clause 36 over undefined PMD, duplex
mode unknown

1000BASE-BX10D
1000BASE-BX10U

One single-mode fiber OLT PHY as specified in Clause 59
One single-mode fiber ONU PHY as specified in Clause 59
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1000BASE-XHD

1000BASE-XFD

1000BASE-LX

1000BASE-LXHD

1000BASE-LXFD

1000BASE-LX10
1000BASE-PX10-D

1000BASE-PX10-U

1000BASE-PX20-D

1000BASE-PX20-U

1000BASE-PX30-D

1000BASE-PX30-U

1000BASE-PX40-D

1000BASE-PX40-U

1000BASE-SX

1000BASE-SXHD

1000BASE-SXFD

1000BASE-CX

1000BASE-CXHD

1000BASE-CXFD

1000BASE-KX
1000BASE-T

1000BASE-THD

1000BASE-TFD

10GBASE-X
10GBASE-LX4
10GBASE-CX4
10GBASE-KX4
10GBASE-R
10GBASE-ER
10GBASE-LR

Full document details: IEEE 802.3bk-2013
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X PCS/PMA as specified in Clause 36 over undefined PMD, half duplex
mode

X PCS/PMA as specified in Clause 36 over undefined PMD, full duplex
mode

X fiber over long-wavelength laser PMD as specified in Clause 38,
duplex

mode unknown

X fiber over long-wavelength laser PMD as specified in Clause 38, half
duplex mode

X fiber over long-wavelength laser PMD as specified in Clause 38, full
duplex mode

Two fiber 10 km PHY as specified in Clause 59

One single-mode fiber OMP OLT +-Han-PHY, as specified in Clause 60,
supporting a distance of at least 10 km, and a split of at least 1:16

One single-mode fiber OMP ONU +0dk:-PHY, as specified in Clause 60,
supporting a distance of at least 10 km, and a split of at least 1:16

One single-mode fiber OMP OLT 20-Hdan-PHY, as specified in Clause 60,
supporting a distance of at least 20 km, and a split of at least 1:16

One single-mode fiber OMP ONU 20dkm:-PHY, as specified in Clause 60,
supporting a distance of at least 20 km, and a split of at least 1:16

One single-mode fiber OMP OLT PHY. as specified in Clause 60,
supporting a distance of at least 20 km, and a split of at least 1:32

One single-mode fiber OMP ONU PHY, as specified in Clause 60,
supporting a distance of at least 20 km, and a split of at least 1:32

One single-mode fiber OMP OLT PHY as specified in Clause 60,
supporting a distance of at least 20 km, and a split of at least 1:64

One single-mode fiber OMP ONU PHY as specified in Clause 60,
supporting a distance of at least 20 km, and a split of at least 1:64

X fiber over short-wavelength laser PMD as specified in Clause 38,
duplex mode unknown

X fiber over short-wavelength laser PMD as specified in Clause 38, half
duplex mode

X fiber over short-wavelength laser PMD as specified in Clause 38, full
duplex mode

X copper over 150-Ohm balanced cable PMD as specified in Clause 39,
duplex mode unknown

X copper over 150-Ohm balanced cable PMD as specified in Clause 39,
half duplex mode

X copper over 150-Ohm balanced cable PMD as specified in Clause 39,
full duplex mode

X PCS/PMA over an electrical backplane PMD as specified in Clause 70
Four-pair Category 5 twisted-pair cabling PHY to be specified in
Clause 40, duplex mode unknown

Four-pair Category 5 twisted-pair cabling PHY to be specified in
Clause 40, half duplex mode

Four-pair Category 5 twisted-pair cabling PHY to be specified in
Clause 40, full duplex mode

X PCS/PMA as specified in Clause 48 over undefined PMD

X fiber over 4 lane 1310nm optics as specified in Clause 53

X copper over 8 pair 100-Ohm balanced cable as specified in Clause 54
X PCS/PMA over an electrical backplane PMD as specified in Clause 71
R PCS/PMA as specified in Clause 49 over undefined PMD

R fiber over 1550nm optics as specified in Clause 52

R fiber over 1310nm optics as specified in Clause 52
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10GBASE-SR
10GBASE-LRM
10GBASE-KR
10GBASE-W
10GBASE-EW
10GBASE-LW
10GBASE-SW
10GBASE-T

10/1GBASE-PRX-D1

10/1GBASE-PRX-D2

10/1GBASE-PRX-D3

10/1GBASE-PRX-D4

R fiber over 850nm optics as specified in Clause 52

R fiber over 1310 nm optics as specified in Clause 68

R PCS/PMA over an electrical backplane PMD as specified in Clause 72
W PCS/PMA as specified in Clauses 49 and 50 over undefined PMD

W fiber over 1550nm optics as specified in Clause 52

W fiber over 1310nm optics as specified in Clause 52

W fiber over 850nm optics as specified in Clause 52

Four-pair twisted-pair balanced copper cabling PHY as specified in
Clause 55

One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd
burst mode upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd
burst mode upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd
burst mode upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd

10/1GBASE-PRX-Ul1

10/1GBASE-PRX-U2

10/1GBASE-PRX-U3

10/1GBASE-PRX-U4

burst mode upstream OLT PHY as specified in Clause 75
One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd
burst mode upstream ONU PHY as specified in Clause 75
One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd
burst mode upstream ONU PHY as specified in Clause 75
One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd
burst mode upstream ONU PHY as specified in Clause 75
One single-mode fiber 10.3125 GBd continuous downstream / 1.25 GBd

10GBASE-PR-D1

10GBASE-PR-D2

10GBASE-PR-D3

10GBASE-PR-D4

10GBASE-PR-U1

10GBASE-PR-U3

10GBASE-PR-U4

40GBASE-R
40GBASE-KR4

40GBASE-CR4

40GBASE-SR4

40GBASE-LR4

40GBASE-FR

100GBASE-R
100GBASE-CR10

burst mode upstream ONU PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst mode
upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst mode
upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst mode
upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst mode
upstream OLT PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst
mode upstream ONU PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst
mode upstream ONU PHY as specified in Clause 75

One single-mode fiber 10.3125 GBd continuous downstream / burst mode
upstream ONU PHY as specified in Clause 75

Multi-lane PCS as specified in Clause 82 over undefined PMA/PMD
40GBASE-R PCS/PMA over an electrical backplane PMD as specified in
Clause 84

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

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

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

40GBASE-R PCS/PMA over single mode fiber PMD as specified in
Clause 89

Multi-lane PCS as specified in Clause 82 over undefined PMA/PMD
100GBASE-R PCS/PMA over 10 lane shielded copper balanced cable
PMD as specified in Clause 85
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100GBASE-SR10 100GBASE-R PCS/PMA over 10 lane multimode fiber PMD as specified
in Clause 86

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

100GBASE-ER4 100GBASE-R PCS/PMA over 4 WDM lane single mode fiber PMD,
with extended reach, as specified in Clause 88

802.9a Integrated services MAU as specified in IEEE Std 802.9a-1995
(withdrawn)

BEHAVIOUR DEFINED AS:

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

The enumerations 1000BASE-X, 1000BASE-XHD, 1000BASE-XFD,
10GBASE-X,

10GBASE-R, 10GBASE-W, 40GBASE-R, and 100GBASE-R shall only
be returned if the underlying PMD type is unknown.;

Change the text 0f 30.5.1.1.17 and 30.5.1.1.18 as follows:
30.5.1.1.17 aFECCorrectedBlocks

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE of generalized nonresettable counters. Each counter has
a maximum increment rate of 1 200 000 counts per second for
1000 Mb/s implementations, 5 000 000 counts per second for 10 Gb/s
and 40 Gb/s implementations, and 2 500 000 counts per second for
100 Gb/s implementations.

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

Increment the counter by one for each received block that is corrected by
the FEC function in the PHY for the corresponding lane.

If a Clause 45 MDIO Interface to the PCS is present, then this attribute
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maps to the FEC corrected blocks counter(s) (see 45.2.87.5;and 45.2.1.91_
for 10GBASE-R, 45.2.3.39 for I0GBASE-PR and 10/1GBASE-PRX,
and 45.2.1.93 for BASE-R).;

30.5.1.1.18 aFECUncorrectableBlocks

ATTRIBUTE

APPROPRIATE SYNTAX:
A SEQUENCE of generalized nonresettable counters. Each counter has
a maximum increment rate of 1 200 000 counts per second for
1000 Mb/s implementations, and 5 000 000 counts per second for
10 Gb/s and 40 Gb/s implementations, and 2 500 000 counts per second
for 100 Gb/s implementations.

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

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

If a Clause 45 MDIO Interface to the PCS is present, then this attribute
will map to the FEC uncorrectable blocks counter(s) (see 45.2.87.65; and
45.2.1.92 for I0GBASE-R, 45.2.3.40 for I0GBASE-PR and
10/1GBASE-PRX, and 45.2.1.94 for BASE-R).;
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45. Management Data Input/Output (MDIO) Interface

45.2.1.6 PMA/PMD control 2 register (Register 1.7)

IEEE

Std 802.3bk-2013

Change the content of Table 45-7, adding entries for 10GBASE-PR-D4, 10/1GBASE-PRX-DA,
10GBASE-PR-U4, and 10/1GBASE-PRX-U4, replacing the reserved entry 1 1 1 x x, as follows:

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

Bit(s)

Name

Description

R/W?

1.7.15:6 Reserved

Value always 0, writes ignored

R/W

1.7.5:0 PMA/PMD type selection

543210

1 1 x x x x =reserved for future use

101 1xx=reserved for future use
10101 1=100GBASE-ER4 PMA/PMD
10101 0=100GBASE-LR4 PMA/PMD
10100 1=100GBASE-SR10 PMA/PMD
101000=100GBASE-CR10 PMA/PMD
1001 1 x=reserved for future use
10010 1=reserved for future use
10010 0=40GBASE-FR PMA/PMD
10001 1=40GBASE-LR4 PMA/PMD
10001 0=40GBASE-SR4 PMA/PMD
10000 1=40GBASE-CR4 PMA/PMD
10000 0=40GBASE-KR4 PMA/PMD
011111=10/1GBASE-PRX-U4
011110=10GBASE-PR-U4
011101=10/1GBASE-PRX-D4
011100=10GBASE-PR-D4
OHtsx=reserved

01101 1=reserved
011010=10GBASE-PR-U3
011001=10GBASE-PR-U1
011000=10/1GBASE-PRX-U3
010111=10/1GBASE-PRX-U2
010110=10/1GBASE-PRX-U1
010101=10GBASE-PR-D3
010100=10GBASE-PR-D2

01001 1=10GBASE-PR-DI1
010010=10/1GBASE-PRX-D3
010001=10/1GBASE-PRX-D2
010000=10/1GBASE-PRX-D1
001111=10BASE-T PMA/PMD
001110=100BASE-TX PMA/PMD
001101=1000BASE-KX PMA/PMD
001100=1000BASE-T PMA/PMD
00101 1=10GBASE-KR PMA/PMD
001010=10GBASE-KX4 PMA/PMD
001001=10GBASE-T PMA
001000=10GBASE-LRM PMA/PMD
000111=10GBASE-SR PMA/PMD
0001 10=10GBASE-LR PMA/PMD
000101=10GBASE-ER PMA/PMD
000100=10GBASE-LX4 PMA/PMD
00001 1=10GBASE-SW PMA/PMD
000010=10GBASE-LW PMA/PMD
00000 1=10GBASE-EW PMA/PMD
000000=10GBASE-CX4 PMA/PMD

R/W

3R/W = Read/Write
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