INTERNATIONAL  ISO/IEC/
STANDARD IEEE
8802-3

Third edition
2021-02

AMENDMENT 6

202410

Telecommunications and exchange
between information technology

systems — Requirements for local and
metropolitan areanetworks —

Part 3:
Standard for&thernet

AMENDMENT 6: Maintenance #13:
Power over ethernet over 2 pairs

Télécominunications et échange entre systémes informatiques —
Exigences pour les réseaux locaux et métropolitains —

Partie 3: Norme pour Ethernet

AMENDEMENT 6: Maintenance #13 : Puissance par ethernet sur
2 paires

ISO I EC Reference number
h v~ L ISO/IEC/IEEE 8802-3:2021/Amd.6:2021(E)

‘:® IEEE © IEEE 2020


https://iecnorm.com/api/?name=145a1cc50f945588ecd11d191cdb20b2

ISO/IEC/IEEE 8802-3:2021/Amd.6:2021(E)

Z ' COPYRIGHT PROTECTED DOCUMENT

© IEEE 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from IEEE at the address below.

Institute of Electrical and Electronics Engineers, Inc

3 Park Avenue, New York

NY 10016-5997, USA

Email: stds.ipr@ieee.org
Website: www.ieee.org

Published in Switzerland

ii © IEEE 2020 - All rights reserved


https://iecnorm.com/api/?name=145a1cc50f945588ecd11d191cdb20b2

ISO/IEC/IEEE 8802-3:2021/Amd.6:2021(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other internatiompal
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part. in the
work.

The procedures used to develop this document and those intended for its further maintenance gre
described in the ISO/IEC Directives, Part 1. In particular, the different approval critefia-needed for the
different types of ISO/IEC documents should be noted (seewww.iso.erg/directives |or
www.iec.ch/members experts/refdocs).

IEEE Standards documents are developed within the IEEE Societies and-the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards-Board. The IEEE develops |its
standards through a consensus development process, approved by the"American National Standar(ds
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 compensatign.
While the IEEE administers the process and establishes rules*to promote fairness in the consensus
development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Attention is drawn to the possibility that some of the elements of this document may be the subject|of
patentrights. ISO and [EC shall not be held responsible for identifying any or all such patent rights. Detdils
of any patent rights identified during the development of the document will be in the Introduction and jor
on the ISO list of patent declarations recéived (see www.iso.org/patents) or the IEC list of patgnt
declarations received (see patents.iec.ch):

Any trade name used in this docunient is information given for the convenience of users and does 1ot
constitute an endorsement.

For an explanation of the, voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization’” (WTO) principles in the Technical Barriers to Trade (TB[),
see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

ISO/IEC/IEEE\8802-3:2021/Amd 6 was prepared by the LAN/MAN of the IEEE Computer Society (as
IEEE Std 802.3¢cq-2020) and drafted in accordance with its editorial rules. It was adopted, under the “fast-
track proeedure” defined in the Partner Standards Development Organization cooperation agreement
between ISO and IEEE, by Joint Technical Committee ISO/IEC]JTC1, Information technology,
Subeommittee SC 6, Telecommunications and information exchange between systems.

A list of all parts in the ISO/IEC/IEEE 8802 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.
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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

wed a

A DT

d O C g ICEL andard
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, ane developed
within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Associationt (“IEEE-SA”)
Standards Board. IEEE (“the Institute”) develops its standards through a consensus development prooess), approved by
the American National Standards Institute (“ANSI”), which brings together volunteers representing yaried viewpoints
and interests to achieve the final product. IEEE Standards are documents developed through geieritific, academic, and
industry-based technical working groups. Volunteers in IEEE working groups are not nécessarily 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 indts 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) nof_included in this or any other document relating to the
standard, including, but not limited to, the warranties.df: 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'ih 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 personor entity nor is IEEE undertaking to perform any duty owed by any other person or entity to
another. Any persontilizing any IEEE Standards document, should rely upon his or her own independent judgment in
the exercise of reaSemable 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,
EXEMPEARY, 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
LYABILITY, 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 membetship
affiliation with IEEE. However, IEEE does not provide consulting information or advice pertaining to IEEE Stanidards
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. Forthis'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. Foy 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 referringsto 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

Subjeet to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy portions
ofyany 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://ieeexplore.ieee.org or contact IEEE
at the address listed previously. For more information about the IEEE SA or IEEE’s standards developtherit process,
visit the IEEE-SA Website at https://standards.icee.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 thi§ 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 patént applicant has filed a statement of assurance via an
Accepted  Letter of Assurance, then the statement’ is listed on the IEEE-SA 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 patentyrights without compensation or under reasonable rates, with
reasonable terms and conditions that are demonstrablysfree of any unfair discrimination to applicants desiring to obtain
such licenses.

Essential Patent Claims may exist for whieh-a®etter 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 determiining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurane®, if any, or in any licensing agreements are reasonable or non-discriminatory. Users
of this standard are expressly adyised that determination of the validity of any patent rights, and the risk of infringement
of such rights, is entirely théwr 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 802.3cq-2020, IEEE Standard for Ethernet. Amendment 6:
Maintenance #13: Power over Ethernet over 2 pairs

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 Sénse
Multiple Access with Collision Detection (CSMA/CD). This MAC protocol was key to the experifental
Ethernet developed at Xerox Palo Alto Research Center, which had a 2.94 Mb/s data rate. Ethérnet at
10 Mb/s was jointly released as a public specification by Digital Equipment Corporation (DEQ), 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 MAG 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 ae¢w, protocols. For example, IEEE
Std 802.3u™ added 100 Mb/s operation (also called Fast Ethernet) \}EEE 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 allaiow included in and are superseded by IEEE Std
802.3-2018 and are not maintained as separate documents:

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

IEEE Std 802.3-2018

Section One—Includes Clausg,1 through Clause 20 and Annex A through Annex H and Annex 4A.
Section One includes the speoifications for 10 Mb/s operation and the MAC, frame formats and service
interfaces used for all spéeds of operation.

Section Two—Ineludes 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
in i 0.Gb/s operation-as-well as-most-of the 10 Gb/s Phygsical Lave

Eourincludes genera
=]

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—TIncludes 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 Ethernét
support for time synchronization protocols.

Section Seven—Includes Clause 96 through Clause 115 and Annex 97A through Ananex 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 ahd 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 expressifraffic. 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. ‘Anhex 119A through Annex 120E.
Clause 116 through Clause 124 and associated annexes includé-general information on 200 Gb/s and
400 Gb/s operation as well the 200 Gb/s and 400 Gb/s Physicdl 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 €hanges to IEEE Std 802.3-2018 and its amendments, and
adds Clause 127 through Clause 130,cAnnex 127A, Annex 128A, Annex 128B, and Annex 130A. This
amendment adds new Physical Layess for operation at 2.5 Gb/s and 5 Gb/s over electrical backplanes.

IEEE Std 802.3bt™-2018

Amendment 2—This antendment 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 atsoallows 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.

JEEE Std-8023¢#IM 2040

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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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.

Two companion documents exist, IEEE Std 802.3.1 and IEEE Std 802.3.2. IEEE Std 802.3. K 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 802.3yafter approval of
those enhancements.

IEEE Std 802.3 will continue to evolve. New Ethernet capabilities are anticipatéd to be added within the
next few years as amendments to this standard.
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IEEE Standard for Ethernet

Amendment 6:
Maintenance #13: Power over Ethernet
over 2 pairs

(This amendment is based on IEEE Std 802.3™-2018~4s amended by IEEE Std 802.3cb™-2018,
IEEE Std 802.3bt™-2018,  IEEE Std 802.3cd™-2018, “JEEE Std 802.3cn™-2019, and  IEEE Std
802.3cg™-2019.)

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 strikethrough (to remove old material) and underscore (to add new
material). Delete removes existing.m@tetial. 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, chahge 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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1. Introduction

1.4 Definitions

Change 1.4.323 “Medium Dependent Interface (MDI)” (re-numbered from 1.4.324 due to the deletion of

1.4.294 by IEEE Std 802.3bt-2018) as follows:

1.4.323 Medium Dependent Interface (MDI): The mechanical and electrical or optical interface between
the transmission medium and the MAU (e.g., IOBASE-T) or the PHY (e.g., I000BASE-T) and also betweefi
the transmission medium and any associated (optional per IEEE Std 802.3, Clause 33, Clause 104.‘nd
Clause 145) Powered Device (PD) or Endpoint Power Sourcing Equipment (PSE).
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30. Management

30.9 Management for Power over Ethernet

30.9.1 PSE managed object class

30.9.1.1 PSE attributes
Change 30.9.1.1.9 (as modified by IEEE Std 802.3bt-2018) as follows:
30.9.1.1.9 aPSEOverLoadCounter

ATTRIBUTE

APPROPRIATE SYNTAX:
Generalized nonresettable counter. This counter has a maximum increment rate-of 2 counts per
second.

BEHAVIOUR DEFINED AS:
This counter is incremented when the PSE state diagram (Figure 33-9 ‘and Figure 145-13) enters
the state ERROR_DELAY due to the ovld detected variable beifig PRUE. For Type 1 or Type 2
PSEs, if a Clause 22 MII or Clause 35 GMII is present, then thiswill map to the Overload bit
specified in 33.5.1.2.8.;
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33. Power over Ethernet over 2 Pairs

33.1 Overview

Change the first paragraph of 33.1 as follows:

4

- This clause defines the functional and electrica
characteristics for providing a Power over Ethernet (PoE) system. The system consists of two optiénal
power (non-data) entities, a Powered Device (PD) and Power Sourcing Equipment (PSE). for use with: the
MAU defined in Clause 14 and the PHYs defined in Clause 25, Clause 40, Clause 55, and Clause J26{ These
entities allow devices to draw/supply power using the same generic cabling as is used for data tranSmission.

33.1.3 Relationship of Power over Ethernet to the IEEE 802.3 Architecture

Change the third and fourth paragraphs of 33.1.3 as follows:

PSE-ot PB-and-the-transmission-mediam: The Power Interface (PI), as defined in 1.4.405. is the mechanical
and electrical interface between the Power Sourcing Equipment (PSE).of Powered Device (PD) and the
transmission medium.

in a PD is the MDI as defined in 1.4.323.

encompassed-withinthe- MBI The Pl in both an Endpoint PSE and

33.1.4 Type 1 and Type 2 system parameters
Change 33.1.4 as follows:

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

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

. Additional
Parameter Symbol | Units | Type 1 value | Type 2 value information
Nominal highest DC current per pair Icable A 0.350 0.600
Channel maximum DC pair loop resistance | R¢y, Q 20.0 12.5
Minimum cable type twisted-pair Class D See 33.1.4.1,
cabling per 33.14.2
14.4 and
14.52

4Class D recommended.

Icaple 1s the current on one twisted pair in the multi-twisted pair cable. Two twisted pairs are required to
source I,pje—one carrying (+ Icapje) and one carrying (— Ic,ppe), from the perspective of the PI.
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It should be noted that the cable references use “DC loop resistance,” which refers to a single conductor.
This clause uses “DC pair loop resistance,” which refers to a pair of conductors in parallel. Therefore, Ry, is
related to, but not equivalent to, the “DC loop resistance” called out in the cable references.

Ip,,¢is the current on either powered pair.

Vpp. is the voltage at the PD PI. measured between any positive conductor and any negative conductor of the
powered pairs.

Vpse is the voltage at the PSE PI, measured between any positive conductor and any negative conductor.of
the powered pairs.

33.2 Power sourcing equipment (PSE)

33.2.3 Pl pin assignments

Change the last paragraph in 33.2.3 as follows:

A PSE shall implement Alternative A, Alternative B, or both. While a PSE may be capable of both

Alternative A and Alternative B, PSEs shall not operate both Alternative A’and Alternative B on the same
link segment section simultaneously.

33.2.4 PSE state diagrams
33.2.4.4 Variables
Change the definition of variable pd_dIl_power_type in-33.2.4.4 as follows:

pd_dll_power_type
A control variable initially output by.the PSE power control state diagram (Figure 33-27), which
can be updated by LLDP (see Tabtc 33-23), that indicates the type of PD as advertised through
Data Link Layer classification.
Values:1: PD is a Type 1 RD¥(default)
2:  PDisaTypeZ2PD

33.2.5 PSE detection of(PDs
Change the second pardgraph of 33.2.5 as follows:
The PSE probes the link section in order to detect a valid PD detection signature. The PSE PI is connected to

a PD thropghua link segment section. In the following subclauses, the link is not called out to preserve
clarity.

33.2:6 PSE classification of PDs and mutual identification

Change the paragraph following Equation (33-3) as follows:

where
VpsE is the voltage at the PSE PI as defined in +-4-563 33.1.4
Rcpan is the channel DC pair loop resistance
Pciass PD is the PD’s power classification (see Table 33—18)
17
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33.2.7 Power supply output
33.2.7.1 Output voltage in the POWER_ON state

Change the first paragraph of 33.2.7.1 as follows:

The specification for Vp, pgg in Table 33-11 shall be met with a (Ijjg max * Vpgy psg min) to Py min
load step at a rate of change of atleastup to 15 mA/us. The voltage transients as a result of load changes up
to 35 mA/us shall be limited to 3.5 V/us max.

33.2.7.4 Continuous output current capability in the POWER_ON state
Change the paragraph following Equation (33—4) as follows:

where
VpsE is the voltage at the PSE PI as defined in+-4-503 33.1.4

Rchan is the channel loop resistance as defined in 33.1.4; thispatameter has a worst-
case value of Ry, defined in Table 331
Ppeak_PD is the peak power a PD may draw for its class; see/Table 33—18

33.2.7.8 Turn off time
Change 33.2.7.8 as follows:

The specification for T in Table 33—11 shall apply to the.discharge time from Vp,,; psg to Vg with a test
resistor of 320 kQ attached to the PI. In addition, it is reGomimended that the PI be discharged when turned
off. Toy starts when Vpgg drops 1 V below the steady-state value after the pi_powered variable is cleared

(see Figure 33-9). T ends when Vpgg < Vpanax. The-RSE-remains-in-the IDEE-state-aslongas—the
average—voltage—aeross—the—PlHs—Vgg The IDLE state is the state when the PSE is not in detection,

classification, or normal powering states.

33.2.8 Power supply allocation

Change the first sentence of 33.2:8as follows:

A PSE does not initiate pewer provision to a link if the PSE is-unable-to-provide-the-maximumpowerlevel
requested-by-the PD-based-on-the PD’s-elass has less than Class 3 power available and the connected PD
requests more than the'available power.

33.2.9 PSE power removal

33.2.9.1'PSE Maintain Power Signature (MPS) requirements
33.2.9.1.2 PSE DC MPS component requirements

Change 33.2.9.1.2 as follows:

A PSE shall consider the DC MPS component to be present if Ip,,, is greater than or equal to Iyy,4 max for a

minimum of Ty;ps. A PSE shall consider the DC MPS component to be absent if Ip,, is less than or equal to
Ifo1q min. A PSE may consider the DC MPS component to be either present or absent if Ip, is in the range

of IHold'

Power shall be removed from the PI when DC MPS has been absent for a duration greater than Typp(-
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The specification for Ty,pg in Table 33—11 applies only to the DC MPS component. In addition to the
requirements on Typg and Typpo_in Table 33—11, the PSE shall use values for Ty;pg_and Ty;ppo_that meet

Equation (33—7a).

Tyvppo — Twes = 250 ms (33-7a)

eonsumption: The PSE shall not remove power from the port when less than Ty;ppp_has passed since MPS
was last present. This allows a PD to minimize its power consumption.

33.3 Powered devices (PDs)

33.3.3 PD state diagram

33.3.3.3 Variables

Change the definitions of the variables pse_dll_power_type and Vpp, in 33.3.33-as follows:

pse_dll_power type
A control variable initially output by the PD power control stat€ diagram (Figure 33-28), which
can be updated by LLDP (see Table 33-23), that indicates_the type of PSE by which the PD is
being powered.
Values:1: The PSE is a Type 1 PSE (default).
2:  The PSE isa Type 2 PSE.

Vep
Voltage at the PD PI as defined in +-4-50233.1.4.

33.3.3.5 State diagrams
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Change Figure 33—16 as follows:

{(VPD < VRes,et) + . pd_reset + ]
mdi power_required * Imdi_power_required
Ipd reset
IDLE UFFLINE
£ present_class_sig < FALSE -
g present_mark_sig < FALSE resent Sia6s. S0 < FALSE
4 3r<—:;js”ent_ng)[|Js dc FFAkI?gE present_mark_sig < FALSE
> pd_dil_enabled < present_mps < FALSE
Y (Vpp > VReset) pd_dIl_enabled «< FALSE
>n- mdi_power_required
v _ v
DO_DETECTION <
present_det_sig < TRUE
present_class_sig < FALSE *
pse_power_type < 1 £
x
> Ic
VeD > VMark_th =9
v v
DO_CLASS_EVENT1 £
22
present_det_sig < FALSE ;
present_class_sig < TRUE N power_recelycd
(Ve < VMark_th) *
pd_2-event
v A
DO_MARK_EVENT1 MDI_POWER1
present_det_sig <~ FALSE present_det_sig < FALSE
< presentt_classk_a_g = EI'ARLUSEE present_class_sig < FALSE
present_mark_sig < present_mps < TRUE
pd_max_power < (class_sig modulo 4)
Vpp > VMark_th
\ 4 (pse_power_type = 2) +
DO_CLASS_EVENT2 (pse_dll_power_type =2)
present_det_sig < FALSE
present_class_sig < TRUE > v
present_mark_sig < FALSE MDI_POWER_DLY
Vpp <WVMark_th start tpowerdly_timer
v
DO MARKVEVENT2 tpowerdly_timer_done E
— - e}
present "det_sig < FALSE g
present-class_sig < FALSE _
pSe “power_type «< 2 v =3
présent_mark_sig < TRUE na
—P MDI_POWER2 QL
Vpp >V, 22
Vpp < VMark_th v PD ~ VMark_th pd_max_power < class_sig a'§
pse_power_type < 2 = ®
DO_CLASS_EVENT3 ©
— — 1pd_dil_enabled 8|,=_.,'
present_det_sig < FALSE - o
present_class_sig < TRUE 28
present_mark_sig < FALSE
y v
DLL_ENABLE
pd_dll_enabled < TRUE
pse_power_type = 2 pse_power_type = 1

Figure 33-16—PD state diagram
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