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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.
[SO and IEC technical committees collaborate in fields of mutual interest. Other international
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 are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
the different types of ISO/IEC documents should be noted (see www.iso.org/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 Standards Institute, which brings together volunteers representing varied viewpoints and
interests to achieve the final product. Volunteers are not necessarily members of the Institute and
serve without compensation. While the IEEE administers the process and establishes rules to
promote fairness in the consensus development process, the IEEE does not independently evaluate,
test, or verify the accuracy of any of the information contained in its standards.

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

Any trade name used in this document is information given for the convenience of users and does
not 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
(TBT) see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

ISO/IEC/IEEE 8802-3 was prepared by the LAN/MAN of the IEEE Computer Society (as IEEE Std
8802-3: 2018) and drafted in accordance with its editorial rules. It was adopted, under the “fast-track
procedure” defined in the Partner Standards Development Organization cooperation agreement
between ISO and IEEE, by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 6, Telecommunications and information exchange between systems.

This third edition cancels and replaces the second edition (ISO/IEC/IEEE 8802-3:2017), which has been
technically revised. It also incorporates the Amendments ISO/IEC/IEEE 8802-3:2017/Amd
1:2017, ISO/IEC/IEEE 8802-3:2017/Amd 2:2017, ISO/IEC/IEEE 8802-3:2017/Amd 3:2017, ISO/IEC/
IEEE 8802-3:2017/Amd 4:2017, ISO/IEC/IEEE 8802-3:2017/Amd 5:2017, ISO/IEC/IEEE 8802-3:2017/
Amd 6:2018, ISO/IEC/IEEE 8802-3:2017/Amd 7:2017, ISO/IEC/IEEE 8802-3:2017/Amd 8:2018, 1SO/
IEC/IEEE 8802-3:2017/Amd  9:2018, ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, ISO/IEC/IEEE
8802-3:2017/Amd 10:2019, ISO/IEC/IEEE 8802-3:2017/Amd 11:2019 and the Technical Corrigendum
ISO/IEC/IEEE 8802-3:2017/Cor 1:2018.

Alist of all parts in the ISO/IEC/IEEE 8802 series can be found on the ISO and IEC websites.
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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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Abstract: Ethernet local area network operation is specified for selected speeds of operation from
1 Mb/s to 400 Gb/s using a common media access control (MAC) specification and management
information base (MIB). The Carrier Sense Multiple Access with Collision Detection (CSMA/CD)
MAC protocol specifies shared medium (half duplex) operation, as well as full duplex operation.
Speed specific Media Independent Interfaces (Mlls) allow use of selected Physical Layer devices
(PHY) for operation over coaxial, twisted pair or fiber optic cables, or electrical backplanes.
System considerations for multisegment shared access networks describe the use of Repeaters
that are defined for operational speeds up to 1000 Mb/s. Local Area Network (LAN) operation is
supported at all speeds. Other specified capabilities include: various PHY types for access
networks, PHYs suitable for metropolitan area network applications, and the provision of power
over selected twisted pair PHY types.

Keywords: 2.5 Gigabit Ethernet; 5 Gigabit Ethernet; 10 Gigabit Ethernet; 25 Gigabit Ethernet;
40 Gigabit Ethernet; 100 Gigabit Ethernet; 200 Gigabit Ethernet; 400 Gigabit Ethernet; attachment
unit interface; AUI; Auto-Negotiation; Backplane Ethernet; data processing; DTE Power via the
MDI; Energy Efficient Ethernet; EPoC; EPON; EPON Protocol over Coax; Ethernet; Ethernet in the
First Mile; Ethernet passive optical network; express traffic; Fast Ethernet; Gigabit Ethernet; IEEE
802.3™; information exchange; LAN; local area network; management; MDI; medium dependent
interface; media independent interface; MIB; MIl; MPMC; multi-point MAC control; PCS; PHY;
physical coding sublayer; Physical Layer; physical medium attachment; physical medium
dependent; PMA; PMD; PoDL; Power over Data Lines; Power over Ethernet; reconciliation
sublayer; repeater; RS; type field; VLAN tag
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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 http://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 IEEE 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.
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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 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.
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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.

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
http://ieeexplore.icee.org/xpl/standards.jsp 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
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL:
http://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 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.

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 802.3-2018, IEEE Standard for 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
802.3-2015 and are not maintained as separate documents.

At the date of IEEE Std 802.3-2018 publication, IEEE Std 802.3 is 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.
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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 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 as 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 pro-
tocol 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 as 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.

A companion document IEEE Std 802.3.1 describes Ethernet management information base (MIB) modules
for use with the Simple Network Management Protocol (SNMP). IEEE Std 802.3.1 is updated to add
management capability for enhancements to IEEE Std 802.3 after approval of the 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.
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IEEE Standard for Ethernet

SECTION ONE

This section includes Clause 1 through Clause 20, Annex A through Annex H, and Annex 4A.

Contents
LR §3 L3 oY o1 5Te) s HO ST 55

1.1 OVETVIBW ..ttt sttt st b e s eb bt
R o) o TP O SO PSR UPRURR
L.1.2 BaSIC COMOEPLS. .utiuteuieieienietiete et et ettt et est et et est et e ebe ettt eebees e be b enbe e e e eneeneeneeneeseeneeneeneanens

1.1.2.1 Half duplex operation
1.1.2.2 Full duplex operation

1.1.3 ArchiteCtural PerSPECIIVES. .....eviuieiietietietiitieteeieiiett ettt ettt sttt et e e e st eseeneeseeseeseeseenens
1.1.3.1 Architectural rationale ........
1.1.3.2  Compatibility interfaces
1.1.4  Layer interfaces.........cccoceevvererverreienne
L.1.S  APPHCALION AIEAS ....eviiiiiieiieiiciieiieiietce ettt ettt ettt ae s besbesseste e e e et esteneeseeseeseeseeneas
1.2 INOTATIOM ettt ettt sttt bbbt sttt be ek e bt ebe et s enenea
1.2.1  State diagram conventions .............ccoeeeeeeeene
1.2.2  Service specification method and notation ....
1.2.2.1 Classification of service primitives......
1.2.3  Physical Layer and media NOtation ............cceiiierieiaiiieiiie et
25
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

1.2.4  Physical Layer meSSage NOTATION ......c.eeverrieruieieiirtieieeeesteeseesaeesesreeteeseesseensesseensesseenseenes 63
1.2.5  Hexadecimal NOtAtION ......c.ccuiiiieiieieiieiiitieteetet ettt sttt ettt et neeseereeseeseeneas 63
1.2.6  Accuracy and resolution of numerical qUANTItIES .........coceririririerieneeeeeeeeee e 63
1.2.7 QMmN nUMDET fOTMAL......ccuieiieiieiieiiectieiesteete ettt eaeeteebeesaesseessessaesseeseeseenes 63
1.2.8  Emdash (—) in @ table Cell ......ovuiiiiriiiiiiieiicieieee ettt 63

1.3 NOTMALIVE TETRTEIICES ....veeutiiieiie ettt ettt ettt ettt e sbe e st e bt enbeseeenbeenbesbeens 64
O D 1SS 411 V(5 1o 1 OO OSSOSO 73
1.5 ADDTCVIALIONS ...ttt etttk ettt be bt et et ettt b e bt b ne e 108
2. Media Access Control (MAC) Service SPeCification .........c.coevveirieerireriniinieeneereeesie et 114
2.1 Scope and field of APPLICALION .......c.eiuiriiiiiiiiiiiciee e 114
2.2 OVEIVIEW OF the SEIVICE ..eveiiiiiiiiiiieiieiieitet ettt ettt ettt s 114
2.2.1  General description of services provided by the layer..........ccoceveirnennenncncnccen 114
2.2.2  Model used for the service specification ............c.ccceeeee. ... 114

2.2.3  Overview of interactions.... 114
2.2.4  Basic services.......coceveneenen. 115
2.3 Detailed SErvice SPECIIICAtION ....c.eeviruiiiiiiiitieieet ettt ettt sttt ee e ens 115
2.3.1  MA DATATEQUESE c..eoutiiieieeitiitee sttt ettt ettt et sbe ettt e saeeaae e 115
2.3.1.1 FUNCHON <.ttt 115
2.3.1.2 Semantics 0f the SErvVICe PrIMITIVE......ccvevvierieeeieieieiieie et 115
2.3.1.3 When generated ...........cccooeeveienennnne e 115
2.3.1.4  Effect of receipt .............. e 115
23.1.5 Additional comments...... e 115
2.3.2  MA DATAINAICALION ...ouviiieiiieiieieeiiesiteie sttt st teeteesaeeeesteesbesaeesessaenseensesseensensees 116
2.3.2.1 FUNCHION ..ottt sttt e b eaeeseeens 116
2322 Semantics of the Service PrimitiVe .........ccccouerieieeiriineieee e 116
2323 WHEN GENETALEA ..ottt
2324 Effect of receipt ..............

2325 Additional comments

3. Media Access Control (MAC) frame and packet Specifications ............ccocevereerierierieieieiecneeeeen 118

3.1 OVETVIEW ..ttt sttt ettt ettt et e sttt ettt e st e eat e bt et e es e et e e e be s st ea b e et e e bt entenbeenbesatenbesseebeeneeseeans 118

3101 Packet fOIMAL ....oouiieiiiiieeee et 118

3.1.2  Service INterface MAaPPINES ......coerverterieieieieieiietieieet ettt ettt ettt eee b eee e 119

3.2 Elements of the MAC frame and packet..........coeieierieieniienieiieieeeeeeee e 119
3.2.1  Preamble field
3.2.2  Start Frame Delimiter (SFD) field .........coooiiiiiiiiieiee e
3.2.3  AdAIess fIEIAS ..oveeiiiieieeee e

3.2.3.1 Address deSIZNAtION ........ccvieieriieieriieie ettt ettt st et e sbe et e sreese e saeeraenaeas
3.2.4  Destination Address fIeld...........oooiiiiiiiiiiiiie e
32,5 Source Address fIEld ..........ooviieuii oo
3.2.6  Length/Type feld ......cocooiriiiiieieee et
3.2.7 MAC Client Data field....
3.2.8 Padfield....cccooooiiiiiiiiiieeee,
3.2.9  Frame Check Sequence (FCS) field.......
3.2.10  EXtension fIEld ......coooouiiiiieceeceee et
33 Order Of Dit tranSMISSION ........eouiiiiuieirieeteecteeeteeeteeete e ettt e eteeeereeeteesseeesaeeseeeseesseesseeeeseesseenns
34 INVAlid MAC fTAIME.....oooiiiiiieeee et e e e eeeaeeeeeaaaeeean
4. Media ACCESS CONIIOL.......ccuiiieie ettt ettt ettt e et e e et eeeaeeenaeeerteeeseeeseeeaseeseeennes 124
4.1 Functional model of the MAC method ............oooviiiiiiiiiieiece e e 124

26
Copyright © 2018 IEEE. All rights reserved.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

4101 OVEIVIBW ..ttt ettt ettt ettt ettt ettt sbe et enene
4.1.2  CSMA/CD operation .........
4.1.2.1 Normal operation
4.1.2.1.1 Transmission Without CONteNtioN.........ceevririririinienieieeeeececee e 125
4.1.2.1.2 Reception Without CONtENtION ......eeveevieieieieiieiierieeie et 126
4122 Access interference and TECOVETY ........oieiriiriirieiieieieeie ettt 126
4.1.3  Relationships to the MAC client and Physical Layers .........c.ccccovereiieiieinininiiiiieeene 127
4.2 CSMA/CD Media Access Control (MAC) method: Precise specification... . 127
4.2.1  Introduction........ccccocevenerenienieniennenne e 127
4.2.2  Overview of the procedural model .................. e 127
4.2.2.1 Ground rules for the procedural model............ccoooiiiiiiiiiniiee 128
4.2.2.2  Use of Pascal in the procedural model............ccccoeoiiiiiniininininieee 128
4223 Organization of the procedural model ...........cccoevieieiiiiienieiee e 129
4224 Layer management extensions to procedural model............ccccoviveninicinieinnnnnnn. 129
4.2.3  Packet transmission model...........ccoooeiiiiiieneieiiiese e ... 130
4.2.3.1 Transmit data encapsulation ............... . 135
4.2.3.2  Transmit media access management... e 135
42321 DETTEICE ...ttt st e 135
42322 TNtEIPACKET GAP ... iueeeieiieeieii ettt 136
42323 Collision handling (half duplex mode only) .........cccooeveienciinniiiceees 136
42324 Collision detection and enforcement (half duplex mode only)..................... 136
42325 Collision backoff and retransmission (half duplex mode only)..... .. 136
42.3.2.6 Full duplex transmission............c.ccccveeveuenee. . 137
42327 Packet bursting (half duplex mode only)...... 137
4233 MiINIMUM fLAME SIZE ....eveueieieiieiieiieieee ettt 138
4234 Carrier extension (half duplex mode only) .......cccoocieeiivienieiiniiiiieceeee e 138
4.2.4  Frame reception MOAE] .........cocciiuiiiiiiiiiieieeeee et 138
4.2.4.1 Receive data decapSulation ............ceoeierierieieieieeee e 138
4.2.4.1.1 Address recognition ...........c.cceeeeee. . 138
4.24.1.2 Frame check sequence validation .... . 139
42413 Frame disassembly............ccccooeeenee. 139
4242  Receive media access MANAZEMENT .......c..erueueieieiriiereeieeieeiesee e seeneeeeeeseeeeeee e 139
4.2.4.2.1 Framing ....c..ooeoioii s 139
42422 COllISION FILETING . ..evveeveetieiieeiieie ettt e seeens 140
4.2.5  Preamble ZENETAtiON ........cccooiriiiiiieieietietiete ettt ettt seetesteeteeseesesaeste e et eneeneeneeneene 140
4.2.6  Start frame SEQUEIICE ......c.eiuiruiteeiieietieti ettt e et e st ese st ae ettt sbeebeabesteneesee e eneeseeneeneenens 140
4.2.7  Global dEClarations ..........ccerueieieuieiieiiitieieeteet ettt 140
42.7.1 Common constants, types, and variables...
4.2.7.2 Transmit State Variables ..........cooeveiieieiiieiiieieee e 142
42.73 Receive state variables. ........oooiiiiiiiiiieieeeee e 143
4.2.7.4 State variable initialization ...........c.cceoeiiriiiiiieeeee e 143
4.2.8  Frame tranSImISSION ....eouertitetenieiieiieitett ettt sttt ettt ettt ebe ettt ebeebeeaeas
4.2.9  FTAME TECEPTION ...evvientiiieiieitiiteie ettt ettt ettt eb ettt ettt et et e ebe et e ebee bt esbe bt e b eae
4.2.10  COMMON PIOCEAUIES ......eueiuieiieiieiietieieste ettt ettt st se et seeseese st sbeebeanens
4.3 Interfaces to/from adjacent layers
A.3.1  OVEIVIEW ..etiutieiieitteiteeite ittt ettt ettt e e sete bt eat et e entees e enteese e bt enbesbeenteebeanbeente bt enbesseenseenee
4.3.2 IMAC SEIVICE c.vutineeuieiieiieiieteete ettt ettt ettt et et e et e st e st et e ebeebeebese e s e e eneeneeneeseeneeseeneeneeseanens
43.2.1 MAC client transmit interface state diagram.............ccocevererenierierieiieiecencecne 156
43.2.1.1 VaTTabIES ... 156
43.2.1.2 FUNCHIONS ..ottt et sttt ene 156
43213 IMLESSAZES ..ttt ettt ettt ettt ettt ettt b e et sb et s nreene 156
432.14 MAC client transmit interface state diagram.... ... 156
4322 MAC client receive interface state diagram ............... ... 156
43.2.2.1 Variables ....c.oiiiiiiiiiiiici e 156

27
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

43222 FUNCHIONS ...ttt ettt st be e sreene 157
43223 MESSAZES ..ottt e 157
43224 MAC client receive interface state diagram ..... ... 158
4.3.3  Services required from the Physical Layer..........cccooeoiiiiiiiniiinicceeeececee 158
4.4 SpPecific IMPIEMENLAtIONS. ... .cc.ieieieieiieieie ettt ettt et sttt esste bt eneeseeenbeeneeseaens 160
4.4.1  ComPatiDIliLY OVEIVIEW ....oviiiieiieiieiieiieiiete ettt ettt ettt et sttt et e eseeseeseeseeseeseesennens 160
442 MAC PATAMIELETS ...ttt ettt ettt ettt eate e bt et e bt e bt eab e s bt eateebs et e estesbeensesbeebeeane 161
4.4.3  Configuration GUIAEIINES......c.eveuiiieiiiiiirereee et 162
5. LaYer MANQZEIMEIE .....eeutieiieiieitietieie ettt ettt ettt st e bt et e be et e ebeenbeeaee st e eabesbeenteeseenbeenbesaeenbenseebeenee 163
5.1 TNEEOAUCTION ...ttt ettt ettt e e e s ae e e et s e beeseessaessesssensesssenseensessaens 163
5.1.1  Systems Management OVETVIEW .........ccceecuerueerierreeruenteeeenseeseseesseeeensesssesseessesseessesseessesns 163
5.1.2  Layer Management MOAEL ..........ccciriiiiiriiiiiiienieieieeies ettt 163
5.1.3  Packages.....cccccooerenenenienne. ... 164
5.1.4  Conformance requirements.... ... 164
5.2 Management facilities.................... ... 164
52,1 INEEOAUCTION . ....iiviiiieeieete ettt ettt ettt ettt et ettt ebeete e b e easebe e s eseesseeseeaseerseneensesseens 164
5.2.2 DTE MAC Sublayer Management facilities...........ccceeueriririninenieieieieeeeee e 164
5221 DTE MAC Sublayer attribULESs .........cceruirerierieieieiiieeiesie et
522.1.1 AMACID et
52.2.1.2 aFramesTransmittedOK......
52213 aSingleCollisionFrames.........
522.14 aMultipleCollisionFrames
52.2.1.5 aFramesReceivedOK .........ccoviiiiiiiiieiececeeee e
5.22.1.6 aFrameCheckSequenceEITOrs ........cccoiviiriiiiiiiienccccce e
5.22.1.7 AALIENMENTEITOTS ...ttt
52.2.1.8 aOctetsTransmittedOK .......c.ccivieiiiiieiicieeeee s
52.2.1.9 aFramesWithDeferred Xmissions.
5.2.2.1.10  aLateColliSions ........cccccevverueennene
5.2.2.1.11  aFramesAbortedDueToXSColls................
5.2.2.1.12  aFramesLostDueToIntMACXMItEITOr .......coovevvieiiiieiieieieeieee e 168
5.2.2.1.13  aCarrierSenSCEITOTS .......cviiieiieiieie et 169
5.2.2.1.14  aOctetsReceivedOK .........coioiiiiiiiiiiiiiiieeee et 169
5.2.2.1.15  aFramesLostDueToINtMACRCVEITOT ........ccveviieiiieiieiieceeeeee e 169
5.2.2.1.16  aPTOMISCUOUSSTALUS ..e.veevierieiieeiieiieieeeieeteete et esteeeeesteeee e e esessaesseessesseeaeens
5.2.2.1.17  aReadMulticastAddressSList.......c.coveieriieienieierie et
5.2.2.1.18  aMulticastFramesXmittedOK...
5.2.2.1.19  aBroadcastFramesXmittedOK ............cccoevvivviiviinieiiiieie et
5.2.2.1.20  aFramesWithExcessiveDeferral...........ccccovviieviiiiiiiiieiicicecee e 170
5.2.2.1.21  aMulticastFramesReceivedOK ..........ccccovvieviiiienieiiiiieiecicecee e 171
5.2.2.1.22  aBroadcastFramesReceivedOK ...........cccoiviinieiiiiiinieieeieieeeeeee e 171
5.2.2.1.23  aInRangeLengthEITOrS......ccccoiuiiiiiiiiieii et 171
5.2.2.1.24  aOutOfRangelengthField.........c.coooiiiiiiiiiiiieeeee e 171
5.2.2.1.25  aFrameTooLongErrors
5.2.2.1.26  aMACEnableStatus.........
5.2.2.1.27  aTransmitEnableStatus
5.2.2.1.28  aMulticastReCCIVEStAtUS ......ccueeivieieiiieiieiecieeee ettt 172
5.2.2.1.29  aReadWriteMACAAAIESS ....cccveevieieeiieieeeeeieeiere ettt 173
5.2.2.1.30  aCOolliSIONFTAMES ......covuiiiieiieieeiieie ettt 173
52.2.2  DTE MAC Sublayer aCtiONS ........ccoueuerieuirieieniiieinieeinieitseesesteie sttt sseseseese e 173
52.2.2.1 aclnitializeMAC.............. . 173
52222 acAddGroupAddress.... e 173
52.2.23 aCDEleteGrOUPAAAIESS ....veveeeiieiieieciieie e 174
28
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

52224 ACEXECUESEITEST....c.viiiiiiiciicc e

5.2.2.3  ResourceTypelD Managed Object Class...
5.2.23.1 ResourceTypelD .....ccccooveveriininicne

5.2.3  DTE Physical Sublayer Management facilities
5.2.3.1 DTE Physical Sublayer attribUes ........cc.eeiervirierieniieiesiieie e
5.2.3.1.1 APHYID oo
52.3.1.2 ASQETESIEITOLS ..uviiiiieieeeece ettt eaae s

5.2.4  DTE Management procedural model.....
5241 Common constants and types ..........
5242 Transmit variables and procedures ..
5.2.43  Receive variables and proCedures..........ocoeovrieiririirenieiereeieee et
5244 COMMON PIOCEAUIES ....c.eueeeenienieieeteeteete et ste ettt st et et e et eseeseeeeebesaeeae e

6. Physical Signaling (PLS) service Speciflcations...........ccoveeiereriieinieinieinieesieesiestseiese e 180

6.1 Scope and field of application ...

6.2 Overview Of the SEIVICE .....coevveieiruiiiriinieniciceeccece e
6.2.1  General description of services provided by the layer..........ccoceveirninnenncncnncce. 180
6.2.2  Model used for the service SpPecifiCation ...........coocooeiiieiiiiene e 180
6.2.3  OVervIieW Of INTETACTIONS....c..eiuieuitiititeteteteie ettt sttt ettt ebe e e e 180
6.2.4  BasiC SErviCes and OPLIOMS ....eeuvieuierieeeieiieiesieeieteetesteeteeseeseeeesseessesseesessaesseensesseensensees 181

6.3 Detailed service specification............... 181
6.3.1  Peer-to-peer service primitives.... 181

6.3.1.1 PLS DATA.request........... ... 181
6.3.1.1.1 FUNCHION . 181
6.3.1.1.2 Semantics of the Service primitive..........ccoeeveeirenenenienieniereeeeee e 181
6.3.1.1.3 WHhen generated .........cocoiiiiiiiiiiieieeiei et 181
63.1.14 EfFeCt OF TECEIPL .o 181

6.3.1.2 PLS DATA.indication ..... .. 182
6.3.1.2.1 Function .......ccoceeevvenincninciciicne .. 182
6.3.1.2.2 Semantics of the service primitive... e 182
6.3.1.2.3 WHhen generated .........ccooiviiiiiiiieiiiee e 182
6.3.1.2.4 Effect Of TECEIPL wvovveeeiieiieieeieeteteeee et s ene 182

6.3.2  Sublayer-to-sublayer SErvice PriMItIVES ........cccueeierierieereeeiienieeienieetesieesteeeeesseeeesneenneseeas 182

6.3.2.1 PLS CARRIERANAICAION ...niiiiiiiiiieieeie e 182
6.3.2.1.1 FUNCHON . 182
6.3.2.1.2 Semantics of the SErvice PrimitiVe.......c.evveevereeeierierieriieierieeie e eee e 182
6.3.2.13 When generated
632.14 Effect OF TECEIPL .vvivieiietiieieeeie e 182

6.3.2.2 PLS_SIGNAL.INICAION ....cveviieiiieiiieiiieieeeiei ettt 183
6.3.2.2.1 FUNCHION . 183
6.3.2.2.2 Semantics of the Service PrimitiVe.......c.ocueeeerereierierieniieieieeieee e 183
63223 WHhEn GENETated ........coueieieiieiiiiieieeieeieeee ettt 183
63224 EfFect Of TECEIPE .t 183

6.3.2.3 PLS DATA VALID.indication.. 183
6.3.2.3.1 Function .......ccccceceevevincnnne 183
63232 Semantics of the service primitive... ... 183
63233 WHhen generated .........cocoviiriiiiieeieieee et 183
63234 EfTECt OF TECEIPE .. 183

7. Physical Signaling (PLS) and Attachment Unit Interface (AUT) specifications .........c.cocceveirueucnnee 184

7.1

29
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

7.1.2  Summary Of MajOT COMCEPLS ...vveverrietieiierteeieetieteieetesteetesreeseeeseesseeneesseensesseenseensenseenses 184
To13 APPLCALION. ...ttt ettt be bttt et neene s b e ene e
714 MOdes O OPEIALION ..c..iviiiiiieieieieet ettt ettt ettt ettt eae e
7.1.5  Allocation of function
7.2 Functional SPeCIfICAtION ........ccvieiiriieieiiieit ettt ettt nbe st e beseeebeeneesreens
7.2.1  PLS-PMA (DTE-MAU) Interface protocol..........cccecereirierinieenniirinieinieeeieesieeneeesnenes 185
7.2.1.1 PLS to PMA messages......cc.cceeverueeuennene
7.2.1.1.1 output message.............
7.2.1.1.2 output_idle message
7.2.1.1.3 NOTMAL MIESSAZE......eevieviiietieteete ettt ettt ete et eseetesteeseste st e b ens et eneeneeseeneenes
72.1.14 isolate message (OPtIONAL).......ociiiiiiiriiiii e
7.2.1.1.5 mau_request message (optional)...
7.2.1.2  PMA to PLS interface.........cccocevcerennenn
7.2.1.2.1 input message............
7.2.12.2 INPUL 1A1E MESSAZE ... cueeuienieiieiieii ettt
7.2.1.2.3 signal_quality error MEeSSAZE ....cc.eoveueemieieiiieieiieierientereeeeeeeseeie et
7.2.1.2.4 mau_available message
7.2.1.2.5 mau_not_available message (optional).........c.cccecevveriireiiiiniiiiinininceeneen 191
7.2.2  PLS interface to MAC and management entities...........cccerveeeieirieenieieeiesie e 192
7.2.2.1 PLS-MAC interface ........c.cccveueeveererenvenennnn
7.2.2.1.1 OUTPUT UNIT ..........
7.2.2.1.2 OUTPUT _STATUS
7.2.2.1.3 INPUT UNIT .ottt
722.1.4 CARRIER_STATUS ..ottt
7.2.2.1.5 SIGNAL _STATUS.....ccooeunue
7.2.2.1.6 DATA VALID STATUS......
7.2.2.2  PLS—management entity interface....
7.2.2.2.1 RESET _REQUEST ...ttt
72222 RESET RESPONSE .....ooimiiiiiiiiininiieicettrneeei ettt
72223 MODE_CONTROL
72224 SQE _TEST ittt
7.2.3  Frame structure

7.2.3.1 Silence...............
7232 Preamble
7.2.3.3 Start of Frame Delimiter (SFD)....

7.2.3.4 DIAtA ...ttt et ene
7.2.3.5 End of transmission delimiter
7.24  PLS functions.......cccoceoveiiinencncnennns
7.2.4.1 Reset and Identify function....
7242 Mode function...........ccccuneee.
7.2.4.3 OULPUL FUNCHION ... ettt
7.2.4.4 INPUL FUNCHON ...ttt et s ebeenaeseaens
7.2.4.5 Error Sense function
7.2.4.6  Carrier Sense fUNCHION .......ccooiiiiiiiiiiiieieietee ettt
7.3 S1ENAL CRATACTETISTICS ..uvveiieiieiiiti ittt ettt ettt b e ne
73,1 SIgNAl @NCOAIMNG. ...c.iiiiiiiiiiciieit ettt
7.3.1.1 Data €NCOAING .....euieiiiiiiiee ettt ettt ettt ettt ee et eee e
7.3.1.2  Control encoding
T.3.2  SIZNALING TALE c.vevveiieeieiieie ettt ettt ettt e e et e e esbesteesaeeseesseeneesseensesseensessaeseensesseensenseas
7.3.3  SIgNAlING LOVELS ..ottt e
7.4  Electrical characteristics ......

7.4.1  Driver characteristics
74.1.1 Differential output voltage, loaded ...
7.4.1.2 Requirements after 1dle.......c..ooveoiioiiiiiiinii e

30
Copyright © 2018 IEEE. All rights reserved.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

7.4.1.3 AC common-mode Output VOITAZE .....c.eervirieriieieieeiieie ettt 205
7.4.1.4  Differential output voltage, open circuit.... . 205
7.4.1.5 DC common-mode output voltage............. ... 205
TA1.6  Fault tOlEranCe.....coveuieiieiiiiieiiceieee ettt 206
7.4.2  ReceiVer CharacCteriStiCs ........cociriririiriiiiieieieieiiei ettt sttt 206
7.4.2.1 Receiver threshold LeVElS .........oouioiiiiiiiieicieeee e 206
7.422  AC differential input imMpPedance...........cooeruerieiririiieiieeeeee e 207
7.4.2.3 AC common-mode range................. e 207
7.4.2.4 Total common-mode range.... ... 207
7.4.2.5 Idle input behavior ................. ... 208
74.2.6  Fault tOlETANCE. ... ceeieiieiieiieie ettt ettt ee et eae e 208
7.4.3  AUI cable CharaCteriStiCs . ....eoueueieuieiietiitieterieiei ettt sttt 208
7.4.3.1 CONAUCLOT SIZE ...ttt ettt ettt b e 209
7.43.2 Pair-to-pair balanced crosstalk............coceviririiiniiiininineccce e 209
7.4.3.3  Differential characteristic impedance .... ... 209
7.43.4  Transfer impedance...... ... 209
7.4.3.5 Attenuation............... ... 209
7.4.3.6 TIMING JIEECT 1ttt ettt ettt ettt s et eentesaeestesreenbeeneesseens 209
TA3T  DRIAY ettt ettt eee e 209
7.5 Functional description of interchange CIrCUItS...........cooeieieiririiiieseeee e 210
T.5.1 GRNCIAL..eiiiiiiiieie e ettt 210
7.5.2  Definition of interchange circuits .... 210
7.5.2.1 Circuit DO-Data Out....... v 211
7522 Circuit DI-Data In .......ccccoeevveinennnne e 211
7.5.2.3 Circuit CO—Control Out (OPHONAL) ......covievieriieiierieiieie ettt seeens 211
7.5.2.4 Circuit CI—Control IN.....oo.iiiiiieieieeeee et 211
7.5.2.5 Circuit VP—Voltage PIUS.......ccooiiiiieieee e 212
7.52.6  Circuit VC—Voltage COMMON ......ecueruiiiemieieieiieiieienie sttt 212
7.52.7 Circuit PG—Protective Ground..... e 212
7528 Circuit shield terminations..... e 212
7.6  Mechanical characteristics............cccceeeneene. e 212
7.6.1  Definition of mechanical INterface ............cccevirieriiiiriiiiee e 212
7.6.2  Line interface COMMNECTOT .......cvuiriiriiriintiieieieieteiceieet ettt sttt ettt ebe s 212
7.6.3  CONtaCt ASSIZNIMEINLS .....evemriuiiiieiieiietieteteetetet ettt ettt sttt sae e sttt et eae et ebeebeeaeebesae e e 213
8. Medium Attachment Unit and baseband medium specifications, type 10BASES ...........ccccooinennne. 216
8.1 SCOPC. ettt ettt ettt e ae 216
Bl OVEIVIBW .ttt ettt ettt ettt ea e eh e ebeee e et e b e b et e e e s emseneenseneaseeaeeaeebeeaeean 216
8.1.1.1 Medium Attachment Ut ........coueoveieiiiieieneece e 216
8.1.1.2 REPEALET UNTE...eeuiieiiiiieiiiciieiecie ettt ettt ettt et e e entesaeebesseeaeeneessaens 217
8 1.2 DETINILIONS ..eouviiieiiieiieie ettt ettt ettt ettt ettt s et e s it et et e bt entesaeebeeseenbeeneenreens 217
8.1.3  Application perspective: MAU and MEDIUM 0DbJECHVES .....c.eoveeirieieieieieiieeeieeie e 217

8.1.3.1 ODJEOT ettt ettt h bbbttt ettt b e ne e e

8.1.3.2 Compatibility considerations..................
8.1.3.3 Relationship to PLS and AU interface...

8.1.3.4  Modes Of OPETALION .....ecuiiuieiiiiiiiieieieiet ettt ettt ene b e e

8.2 MAU functional SPECIfICAtIONS .....c..eveeeuiriiiiiitiiiieieei ettt

8.2.1  MAU Physical Layer fUnCHONS ........ceoerieriieierieeieriieie sttt eeie e eaeseeesaeeaesseens

8.2.1.1 Transmit function reqUITEMENTS ...........ccoveririirieiririneneneteee ettt e

8.2.1.2  Receive function reqUIrSMENtS ...........c.eeuirueruerierieieieieeeieeeeeie et see e ee e eeeeneenes
8.2.1.3 Collision Presence function requirements .... 220
8.2.1.4  Monitor function requirements (optional) ... . 220
8.2.1.5 Jabber function reqUITEMENES. ..........eouieieriieiirieeiieieeie ettt ene 221

31
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

8.2.2  MAU INLETTACE MNESSAZES ...vveuvrerrerrienrieiiesiieteetierteeteeteestesseesesstesseenseseessesseesesseenseansesseens 221
8.2.2.1 DTE Physical Layer to MAU Physical Layer messages e 221
8.2.2.2  MAU Physical Layer to DTE Physical Layer ...................... e 222

82221 TOPUL MESSAZE .. cnvennrenietietieteete ettt et et sttt et e st e te st eseeseeseeneeseebesbensennens 222
8.2.2.22 INPUL_1d1E MESSAZE .. veveevieiieieeiieie ettt ettt 222
8.2.2.2.3 mau_available MESSAZE.......ccvoivviriiiiieieiieieie e 222
82224 signal_quality error MESSAZE ....ccveoveeemieieiieuieiieie e eeeeeeeeee e eeeeene e 222
8.2.3  MAU state diag@rams ...........ccecevererereenrennnne
8.3 MAU-medium electrical characteristics ....

8.3.1  MAU-to-coaxial cable interface .........
8.3.1.1 INPUL IMPEAANCE ...ttt
83.1.2 BiAS CUITENE ...ttt ettt b e
8.3.1.3 Coaxial cable signaling [eVels..........cocveviirieiiiniiieiceee e
8.3.1.4  Transmit output 1evels SYMMELY ........ccoovirierierieiriiiecieieeeeeee e 230
8.3.1.5 Collision detect thresholds

8.3.2  MAU electrical characteristics.....
8.3.2.1 Electrical isolation .............

83.2.2 POWET CONSUMPLION. ...c..cuiiiiiiiiiiiiiieteeiertet ettt ettt
8.3.2.3  REHADIIILY . c.eiiiiieiee et

8.3.3  MAU-DTE electrical characteriStiCs ..........cerueruerierierieiieiieiirieeieteeeeie e e 231

8.3.4  MAU-DTE mechanical CONNECLION. .......c.eciririiriiieieiiiiieienienteteeeiee e 231

8.4  Characteristics of the coaxial cable ............ .. 231

8.4.1  Coaxial cable electrical parameters ....

8.4.1.1 Characteristic impedance..........
84 1.2 ATENUATION. c..e.tiiiiiieiieii ettt ettt ettt
8.4.1.3 VeloCity Of PrOPaZAtION .....ccueveieriieieiieieti ettt ettt st eaee e ene
8.4.1.4  Edge jitter, untapped cable........cooiiiiiiiiiiieiiee e
8.4.1.5 Transfer IMPEanCe.........cc.oouiieieiiieieee e
8.4.1.6 Cable dc loop resistance ....

8.4.2  Coaxial cable properties...............
8.4.2.1 Mechanical requirements.......

8.4.2.1.1 General construction

84212 Center CONAUCTOT ....c..itiiiiiieiei ettt

8.4.2.1.3 Dielectric material.........ccoeciviiiiiriniiiiiin e

84214 Shielding SYSLEIM ..ottt

8.4.2.1.5 OVETAll JACKEL ...t
8.4.2.2 JaCKEt MATKING ....eviiieeiiiciieieceeee ettt ettt st es e nbeenneeeeens

8.4.3  Total segment dc loop resistance

8.5 Coaxial trunk cable CONMMECTOTS ... ..c..euiuiiiieiiitieieiteieieei ettt sttt eseene e e

8.5.1 Inline coaxial eXtenSion COMMECTOT ........ccueruirieriereiieiietieeeeteeteetet ettt een 234

8.5.2  Coaxial cable termINatOr ... ..cc.eoviriiieiieiiitirieete ettt ettt 235
8.5.2.1 TOTTINALION. ...t vttt sttt ettt et et e bt et eseeenbeenreneeens 235
8.5.2.2  BArthING...ooeiiiieiie et 235

8.5.3  MAU-to-coaxial cable CONNECLION .......c.eoiriiriiriiiiietieiceie et 235
8.5.3.1 Electrical requirements
8.5.3.2  Mechanical reqUIrEMENts ...........coeruiriiieiiiiieierietce ettt 236

8.53.2.1 CONNECLOT NOUSING ....veiiiieiieieeie ettt 236
8.5.3.2.2 Contact TEHADILILY ....oueeuieeiiiieieieeee e 236
8.5.3.2.3 Shield probe CharacteriStiCSs ......c.ovvrierierieeirieieeieie et see e 237
8.6 SYSLEM CONSTIACTATIONS . ..c..vetieniieiieieeiie ettt ettt ettt ettt et et et e esbesaeenbesste bt eneeseeenseeneenseens 237

8.6.1  Transmission SYStem MOAEL........cceiieuiriiiiiiiiiiiiieieei et 237

8.6.2  Transmission system requirements..... ... 238
8.6.2.1 Cable sectioning............ecveevne ... 238
8.6.2.2 MAU PLACEIMENL ...ttt ettt sttt 238

32
Copyright © 2018 IEEE. All rights reserved.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

8.6.2.3 Trunk cable system grounding...........cceeueeveriirierienieienienie et sae e seeens 238
8.6.3  Labeling......ccceeuereerennene
8.7  Environmental specifications
8.7.1  General safety reqUITCIMENLS ..........couerieieierieiietitetee ettt sttt enes 239
8.7.2  Network Safety reqUITCIMENLS .......ovuieieriieiiriieie ettt et steere et e steete st eae st eseereenseeeesseens 239
8.7.2.1 INSEATTATIONS ....vetitietietee ettt sttt ettt es e b ene e 239
8.7.2.2
8.7.2.3
8.7.2.4
8.7.2.5
8.7.2.6
8.7.3  Electromagnetic NVIIONMENT ..........eruirtirtiriirieieieiietieteete ettt seeseeie e eee e eees 241
8.7.3.1 Susceptibility levels
8.7.3.2 EMiSSION LEVELS ...oviiiiiiiiiieiieecee e
8.7.4  Temperature and humidity
8.7.5  Regulatory reqUITSIMENES . .....couiiieieieiietieteete ettt ettt ettt ettt eae e saeeees
8.8 Protocol implementation conformance statement (PICS) proforma for Clause 8, Medium
Attachment Unit and baseband medium specifications, type I0BASES..........ccoeoencincinnene. 242
881 DVEIVIBW .ttt ettt ettt ettt s et a et e e kb et e b et e e e st e neeneene e bt eaeebeeneean 242
8.8.2  Abbreviations and special SYMDOLS.........ccociriririiiiiiiiiceeeee e 242
8.8.2.1 Status SYMDOIS ...evieiieiieiiieie ettt ene 242
8.8.2.2  Abbreviations..........ccocoeeeenierieieieieeee e . 242
8.8.3  Instructions for completing the PICS proforma...... . 242
8.8.3.1 General structure of the PICS proforma .... v 242
8.8.3.2  Additional infOrmation ...........eceeiririiiieiiiice e 243
8.8.3.3 Exception INfOrmation ..........ccccoueoieiiiiiiincnieieeec et 243
8.8.3.4  ConditioNal TEEIMS ......c.eeuiiuieiiitiitieietetee ettt ettt eee e 243
8.8.:4  IAentIfICAtION ..c.eeuieiieiieii ettt 244
8.8.4.1 Implementation identification...... ... 244
8.8.4.2 Protocol summary.................. . 244
8.8.5  Global statement of conformance..... ... 244
8.8.6  PICS proforma tables for MAU ........ccocciiiiiiiiiiieieetee et 245
8.8.6.1 MAU COMPALIDIIILY ...veevreeieiieeiieieeiieie ettt saeeaeseaeaeeneeereens 245
8.8.6.2 Transmit fUNCHION  ..oo.eiiiiiiiiiiiiiccee e 245
8.8.6.3 Receive fUNCHION oo 246
8.8.6.4  ColliS1ON fUNCHON  .eouiiiiiiieiieiiitieteet ettt ettt 247
8.8.6.5 MONILOT fUNCHION ..ottt ettt 247
8.8.6.6  Jabber function
8.8.6.7  MAU to coaxial cable interface ..........c.ccocevieiiiriiiiiiiieeeeeeee e 249
8.8.6.8 MAU electrical CharacteriStiCs .........ccoieererierieieieiieieeie et 250
8.8.6.9 MAU-DTE T@QUITEMENLS  ....cueeuiiiiiiiiisieieieieieeteeie ettt 250
8.8.6.10 MAU to coaxial cable CONNECION ........ccueeeieiiriiriinieniiieiecetee e 251
8.8.6.11  Safety rEqUITEIMENLS ......ccieieiiiieiiititeieiet ettt ettt ese b e e 251
8.8.7  PICS proforma tables for MAU AUI characteriStics ..........coovverererenierieieieeee e 252
8.8.7.1 Signal characteristics ..........coceveveeereeenereienne
8.8.7.2 DI and CI driver characteristics ...
8.8.7.3 DO receiver characteristics  ........
8.8.7.4  CO receiver CharaCteriStiCs ... ...erueieieieeieiieiietieteete ettt ettt eee b e e
8.8.7.5 Circuit terMINALION .. .c..eteeiteeeenieii ettt ettt ettt be e
8.8.7.6  Mechanical charaCteriStics .........coceririeriiiieiniiricriese ettt
8.8.8  PICS proforma tables for I0BASES coaxial cable..........cocoeriiernerniinieiccinccen 256
8.8.8.1 10BASES coaxial cable characteristics ..........ceoceveerereriineeneieieeeeee e 256
9. Repeater unit for 10 Mb/s baseband NEtWOTKS..........cceouieieieriiriiiieieeeie e 258

33
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

9.1 OVEIVIEW ...ttt ettt e et e ett et e et e et e e e aseeabeeetbeeeaeeeabeeeaseeesseesseeassesaseesseensseeasseanseeaseeenseesaseenns
9.2 References
9.3 Definitions

9.4 Compatibility INEITACE ....c.erviiiieiieiieiieeee et 259
9.4.1  AUI COMPALIDILIEY c.veovviiieiieciieiieiieie ettt ettt et te et s e e st ebe e e e saeensenseas 259
9.4.2  Mixing segment COMPAtIDILILY ........ccoeiriiiiriiiiiieiei et 259

9.4.2.1 Direct coaxial cable attachment compatibility..........cccocovireniiieiciieieieieecee 259
9422  “N” connector compatibility.........ccccoverevueieennene e 259
9.4.23 BNC compatibility ........ccceeevereenienieirnnnens e 259
9424  BFOC/2.5 (10BASE-FP) compatibility..... e 259
9.4.3  Link segment cOMPatiDIlIty .......c.ocueiriiiiiiiiiieee e 260
9.4.3.1 Vendor-dependent TRL .......cccoooiiiiiiiiiee e 260
9432 Fiber optic FOIRL compatibility ........cccceviieieniieiiiniieieeieie e 260
9433 Twisted-pair jack compatibility .........ccoceeeriiriiiiiniiiec 260
9.4.3.4  Fiber optic I0BASE-FB and 10BASE-FL compatibility ..... wee 260

9.5 Basic functions..........cccceeeveveneneenns . 260
9.5.1  Repeater set network properties... e 260
9.5.2  Signal amplifiCatiOn ......c.eieueuiriiiiiiiiniee ettt 260
0.5.3  SINAL SYMIMELIY ...ttt ettt ettt ettt et et et et eseeseeeeebeeeeeee e 260
0.5.4  SINAL TEUMING.....eotiitiiiieieieet ettt ettt et ettt eee et e e e 261
9.5.5  Data Randling .......cccooieiiieieieeieee et sttt nnean 261

9.5.5.1 Start-of-packet propagation delays .. ... 261
9.5.5.2 Start-of-packet variability ...... ... 261
9.5.6  Collision handling.........c..ccccccenuenee e 262
9.5.6.1 COIlISION PIESEIICE ...cuvevrenvieireieeteetieieeseetenteesteeseenseesteseensesseensesssesseessesseensesssensenns 262
9.5.6.2 JAM GENETATION ...ttt ettt 262
9.5.6.3 Collision-jam propagation delays ............ccccerererieirinenenieieieeee et 262
0.5.6.4  TranSmit FECOVETY TN ...c.ueureuieiiruirtitiieieiesceteet ettt e e et et se b eteeneseeneenes 263
9.5.6.5 Carrier recovery time......... .. 263
9.5.7  Electrical isolation ...........ccccceeeveerenincnnene ... 263

9.6  Detailed repeater functions and state diagrams . ... 264
9.6.1  State diagram NOTATION ........ccuerueieieieiietieteeteree ettt sttt eee b e e e e 264
9.6.2  Data and collision handling ............ccccerieiiiiiiiieniieieeee e 267
9.6.3  Preamble reZeNEIatioN .........c.eoueieieieiietietieteeieeetiett ettt ete e esestesbesbesteee e eneeseeseeseeseeseesenns 267
9.6.4  Fragment ©XtENSION .......ccueiuiieuieiietietieteete ettt et eetett st et eteeaeebesbesbeate e e e eneeneeseeneeseebeeseeeenne 267
9.6.5 MAU Jabber Lockup ProteCtion ..........cccovieiririeieiiiiiieieesee e 268
9.6.6  Auto-Partitioning/Reconnection (Optional) ...........ccceeeeeriieienieeiienierieneenie e 268

9.6.6.1 Overview
9.6.6.2  Detailed auto-partition/reconnection algorithm state diagram ............ccccoeeeeieene 268

9.7 E1eCtrical 1SOLAtION ....covetiiiieieieiieteet et sttt ettt b e 271
9.7.1  Environment A TeQUITEIMENLS ........ccuerveerierierieeietietesteeteeseesseeeesseesesseessessaesseessesseensensees 271
9.7.2  Environment B réqUIr€MENts ..........cccceriruiriiriiniiiiiniiieerc ettt ettt 271

0.8 REIHADIIILY ..ttt etttk b ettt ettt 271

9.9  Medium attachment unit and baseband medium specification for a vendor-

independent FOIRL ........ccoooiiiiiiiiiicieeee ettt ettt sttt esbe e sreenseeneensaens 272
0.0.1  SCOPE ...ttt ettt ettt ettt 272
9.9.1.1 OVETVIEW ..ttt etttk stttk b etttk b et eb e ebeneas 272
9.9.1.2  Application perspective: FOMAU and medium objectives.........ccceoueeeereenereennenn. 274
9.9.1.3 Compatibility CONSIAETALIONS ....c.veevveiierieeiieieeieeiete et seeae et e e eeesae e e sreeaeensenseens 274
9.9.14 Relationship t0 AUL.....c..couioiiiiiiiie et 274
9.9.1.5 MOdE Of OPETALION.....c.eieeiiiieieiieiieieteet ettt b e 274
9.9.2 FOMAU functional specifications......... 274
9.9.2.1 Transmit function requirements... . 275
9.9.22 Receive function TeqUITEIMENTS ........eevveruieriieiieniieieeiesie e eteeeeeee et ereeseeenees 276
34
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

9.9.2.3 Collision Presence function reqUIrEMENts ............cecvevveeuerueeruereenieeneenseenueneensennens 276
9.9.2.4 Jabber function requirements............ccceceveereerieennennne e 277
9.9.2.5  Low Light Level Detection function requirements........ e 277
9.9.2.6  Repeater Unit to FOMAU Physical Layer messages.........cccceereeeeeerenenenenennenn 278
9.9.2.7 FOMAU Physical Layer to repeater Unit MeSSAZES ......eeverveeverreervereerieeeesreereennnes 278
9.9.2.7.1 TOPUL TIIESSAZE . .vvevveeeienteetienteeuteeteentesteesteeteestesseebestsebeeneesseenseeneenbeensesseenseenee 278
9.9.2.72 INPUL 1A1E MESSAZE .. eueevieiieiieiieiietieit ettt 278
99273 fomau_available message ......... . 278
9.9.2.7.4 signal quality error message ... . 278
9.9.2.8  FOMAU state diagrams............c........ e 279
9.9.3  FOMAU electrical CharacteriStiCs ..........cooueirirerieieieeieieeit ettt 280
9.9.3.1 Electrical 1SOLAtiON ........c.eiuiriiiiiiieieieee e 280
9.9.3.2 POWET CONSUMPLION....c.veitieeieiieieetieie ettt e ettt e see e aeeaeeseeneesseessessaenseensenseens 280
0.9.3.3  RElIADIIIEY .euvovinieiiieieise ettt ettt 281
9.9.34  FOMAU/Repeater unit electrical characteristics.... . 281

9.9.3.5 FOMAU/Repeater unit mechanical connection......

9.9.4 FOMAU/Optical medium interface...........ccooevevveevenrennenns
9.9.4.1 Transmit optical PArAMELEIS. .......coveviiiiiieieriiieieeec ettt
9.94.1.1 WAVEIENZEN ...t
9.9.4.1.2 Spectral WIdth .......oouiiiiee e
9.9.4.1.3 Optical MOAUIALION ....ocvveiiriiiiieieieeeeceee e
9.9.4.14 Optical idle signal......................
9.94.1.5 Transmit optical logic polarity
9.9.4.1.6 Optical rise and fall times................
9.9.4.1.7 Transmit optical pulse edge JItter.........coerveiiriniririniceee e
9.9.4.1.8 Peak coupled optical POWET ......ccveevieieriieieeiieiecitee ettt
9.9.42  Receive optical PATAMELETS ........coueieuieieeieiieiieeieiieteeie ettt ere e eee e
9.9.4.2.1 Receive peak optical POWET TANZE .......c.eeeeuiriiriieiierieieieeeee e
9.9.4.2.2 Receive optical pulse edge jitter
9.9.4.23 Receive optical logic polarity ........ccccceveevieeieeennenne.
9.9.5  Characteristics of the optical fiber cable link segment
9.9.5.1 Optical fIber MEdIUM ... .....oouiiiiiiiie e
9.9.5.2  Optical medium connector plug and SOCKEt.........cceoveiririniiiniiieeeeeee
9.9.6  SYSLEIM TEQUITCIMEIIES ... .eevvieeeetieutetiestesteenteettesteseeenteestesseeseesseensesseenseessenseensesseensesneensesssens
9.9.6.1 Optical transmission system CONSIAErations ............coceceeerieererienenenenieeereneeene
9.9.6.2  Timing CONSIACTAIONS. ....c.eeuiiuiitiiiieieieiei ettt et
9.9.7  Environmental SPeCIfICAtIONS. .......ccuervirrierierieiieiieieseeieettenieeeeete e seesteseaesseeeeseeenseenees
9.9.7.1 Safety requirements
9.9.7.1.1 Electrical SAfety......cocoiiiieieiei et
9.9.7.1.2 Optical SOUICE SATELY ....cveuieiieiieiiiiieierieeee e
9.9.7.2 Electromagnetic @NVITONMENL ..........ccveueerierieriieieneietesieeseeeessessesseesesseensesssessenns
9.9.7.2.1 Susceptibility LOVELS ....c..cveiiiiiiiiiiec e
9.9.7.2.2 EMISSION 18VELS ..ottt
9.9.7.3 Temperature and HUMIITY .......coveoveieiiiieiee e

10. Medium attachment unit and baseband medium specifications, type IOBASE2 ........ccccccvvevveienennne. 289

LO.T  SCOPE ettt ettt et b ettt et et b et e h et b e bbb e 289

LOL.T  OVEIVIBW ..ttt 289
10.1.1.1  Medium attachment unit (normally contained within the data terminal

equIpmMEnt [DTE]) ..o 290

10.1.1.2  Repeater unit............ e 290

10.1.2  Definitions ...............

10.1.3  Application perspective: MAU and medium objectives.........cccoevveveinviineniinencnennenn 290

35
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

LO.1.30T  ODJEOT ettt et ettt ettt b e e
10.1.3.2  Compatibility considerations
10.1.3.3  Relationship to PLS and AUI
10.1.3.4  MoOd@ Of OPETALION ... .cueiuieiieiieiieiiitiet ettt
T0.2 RETEICICES ...cuiiiiiit ettt sttt ettt et be e sae e
10.3  MAU functional SPEeCIfiCatIONS ......c..euerirueirieiirieiiriieteiette ettt
10.3.1 MAU Physical Layer functional requiréments .............ccceeererenenierenieneeieeee e 292
10.3.1.1  Transmit function requirements................. e 292
10.3.1.2  Receive function requirements .................. e 293
10.3.1.3  Collision Presence function requirements . e 293
10.3.1.4  Jabber functional reqUiremMents ...........ccueieiiireieieieeett ettt 294
10.3.2  MAU Interface MESSAZES ......evevetemieienieiieiieiieiieiteteetest ettt sttt ettt eee b b e e 294
10.3.2.1 DTE to0 MAU MESSAZES ....eevvervienrierieieriientieeenieeseenseestesseesesssesessaesseessesseessesssessenns 294
10.3.2.2  MAU t0 DTE MESSAZES ....cveviiiiiiiieiiteieiee ettt ettt e 294
10.3.2.2.1  input message........... e 296
10.3.2.2.2  input_idle message............. e 296
10.3.2.2.3  mau_available message............ccoeun... e 296
10.3.2.2.4  signal quality _error (SQE) MeESSAZE .......cceeeruiruinirinienieicieiceeeeeeeeee e 296
10.3.3  MAU State dia@ramS ........ccoeueeuieuietieeietiiteitet ettt ettt eteete st te st e e et e e et eseeneeseeseeseeeene 296
10.4 MAU-medium electrical CharacteriStiCs ...........eoverueiririeiriieieee et 297
10.4.1 MAU-to-coaxial cable INErface ..........oceviviririciiriiiiireeeeecee e 297
10.4.1.1 Input impedance..................... e 297
10.4.1.2  Biascurrent........cooceeeeeierenennenne. e 297
10.4.1.3  Coaxial cable signaling levels.......... e 297
10.4.1.4  Transmit output 1eVelS SYMIMEIIY .....ccevvieieriirierieniieieriieieeieie e nae e seeens 299
10.4.1.5  Collision detect threSholdS..........ccceieiriiiiriiiiieieiee e 299
10.4.2  MAU electrical CharacteriStiCs. ... ueueureuiruirtiriirieiietieieiteete ettt ere e 299
10.4.2.1  Electrical 1SOLatiON .......couerueieieieiieiieiesieee ettt 299
10.4.2.2  Power consumption.. e 299
10.4.2.3  Reliability.....cccocecevecencininiiiienne ... 300
10.4.3 MAU-DTE electrical characteristics..... 300
10.5  Characteristics of coaxial cable SYSTeM ..........ccciviriiririiiriiee e 300
10.5.1 Coaxial cable electrical Parameters ...........ccceecierierierierieeiere ettt 300
10.5.1.1  Characteristic iMPEdanCe ...........curveuerieueririiirieieieieste ettt st 300
10.5.1.2  AtENUALION. ...eetiitietietietite ettt ettt et ettt st ebeebeebeebe st e ebe e eneeneeneeneans 300
10.5.1.3  Velocity of Propagation ..........ccoeceeeeeririenieirinieiesie ettt 300
10.5.1.4  Edge jitter; entire segment without DTEs attached ...........ccccovvevinieniiienieiee, 300
10.5.1.5 Transfer impedance
10.5.1.6  Cable dC 100D TESISTANCE ....c..eueeuieeieiieiiitieeeieieeeieecet ettt 301
10.5.2 Coaxial cable physical Parameters. ...........coeiiirierieiririeiire ettt 301
10.5.2.1 Mechanical TEQUITEIMENLS .......ceervieierrerrertieteteeeesteeteeseeseeseessessaesseessesseesseasessenns 301
10.5.2.1.1  General CONSIIUCHION .....c.eeuviuiriiriiriinienieiciieeec ettt 302
10.5.2.1.2  Center CONAUCTOT ......cuieuietiieiteiteiteieie ettt ettt sttt eseeeeeee e e 302
10.5.2.1.3  Dielectric material..........ccceoveiriiiiiieseieeee e 302
10.5.2.1.4  Shielding system
10.5.2.1.5  Overall jacket...............
10.5.2.2  Jacket marking...........ccccoc......
10.5.3 Total segment dcC 100D T@SISTANCE .....ccuevieiieiieiieiieiieiiei ettt erene 302
10.6  Coaxial trunk cable CONMECTOTS .....c..eouiriiiiieiieiiiiieiceiteit ettt 303
10.6.1 In-line coaxial eXteNnSION CONMECTOT ....eeuuiruieiieieiieiieetieieeitente e eteete st esteeieesbee e sbeeneeneeas 303
10.6.2  Coaxial cable termINAtOT ........ccueieuieieiietiitietieiee ettt eee et ae e 304
10.6.3 MAU-to-coaxial cable connection...... ... 304
10.7  System considerations.............cceccevverueeneens ... 304
10.7.1 Transmission system MOdel............ccooiririiiiiniiiiiinieeeeceee e 304
36
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

10.7.2  Transmission SYStEM TEQUITCINICILS ......eveeuuerueerrerreereenteeeesteesesseesseeseesseansesseesesseensesssensees 306
10.7.2.1  Cable sectioning.... ... 306
10.7.2.2 MAU placement............ccc....... ... 306
10.7.2.3  Trunk cable system arthing ............coccoevererieininiieneserieeee e 306
10.7.2.4  Static diSCharge Path ..........ccovieriieiiiiiiieecee e 306

10.7.2.4.1  Installation enVIrONMENt ...........ccoveerieirieiiirieinieeniee ettt 306
10.8  Environmental SPeCIfiICatiONS. ........coveuiruirtiiiirteitiietietietet ettt 307

10.8.1 Safety requirements ........
10.8.1.1 Installations....
10.8.1.2  Earthing......cccccevveevueniennene

10.8.2  Electromagnetic €NVITONMENT .........cueuirtirtirtirteietietieteetieteetestesieeesseeeseese et eseeneeseesesseeeeee 307
10.8.2.1  SuSceptibility 1OVELS ....ccveiieieieiiiiiieee e 307
10.8.2.2  EmiSSION IEVELS c..ouviuiiiiiiiiiieiiciiicecec e e 307

10.8.3  Regulatory reqUITCINENTS ........cveuieeieuietietititeietceit ettt eteste et e et e e eseeseeseeseeseeseesenes 307

11. Broadband medium attachment unit and broadband medium specifications, type I0BROAD36 ..... 308
T1oT S0P ittt ettt ettt a e e 308

LLLT  OVEIVIBW ettt ettt ettt ettt ettt enean 308

T1.1.2 DIETINTHONS ..ottt ettt et ettt b e sae e 310

11.1.3  MAU and meditum ODJECLIVES ....c.ueruieieriieriieiesiierie et eie st ete et et e steentesneesaeennesseeaeenas 310

11.1.4 Compeatibility considerations 311

11.1.5 Relationship to PLS and AUI .. 311

11.1.6  Mode of operation............c.cccocu... ... 311

11.2 MAU functional SPECITICAtIONS .......eervievieiieieeiieiteieeeeeie ettt ettt ee et et eaeseeeseeneesaeens 311

11.2.1 MAU functional reqUIrEMENLS ..........coeeueruirierieieintinientietente ettt ee et 311
11.2.1.1  Transmit function reQUITEMENTS ..........eoueeeieeeiieeieteiee ettt see e e 311
11.2.1.2  Receive function rEqUITEIMENTS ........cc.eruirterieruerieieieieereete st ste et eseeeeeneenene 312
11.2.1.3  Collision Detection function requirements....................... .. 312

11.2.1.3.1  Collision enforcement transmitter requirements 313
11.2.1.3.2  Collision enforcement detection requirements ....... ... 313
11.2.1.4  Jabber function reqUIrEMENtS...........ceeruiruirierieieiieteiie ettt 313

11.2.2 DTE PLS to MAU and MAU to DTE PLS mMESSAZES .....cevveevrerierrieieniieieeieniieiesieevennnes 314
11.2.2.1 DTE Physical Layer to MAU Physical Layer messages ..........c.ccceeveercererenennenn 314
11.2.2.2 MAU Physical Layer to DTE Physical Layer messages ...........ccccevvereeieeerenuennenn 314

11.2.2.2.1  INPUL MIESSAZE ... evereintenienienieiieieete ettt ettt et see sttt e et eneeeeebeeee e e
11.2.2.2.2  input_1idle MESSAZE....veevervieriierieieiieieetteteesteete et eteeteeteeraessee e sseenseeseeaeenes

11.2.2.23  mau_available message
11.2.2.3  signal quality_error message

11.2.3  MAU State diagrams ........coveeeuierieiieiieiiitiiteetereeiesei ettt st st ste e s e seeeeeeneeseeneeneane
11.2.3.1 MAU state diagram messages

11.2.3.2 MAU state diagram signal NAmMES ...........ccceerveviererieiienieieeeeieeee st eeeseeens 315
11.3 MAU CRArACLEIISTICS ...veuviueiieienieiietieti ettt ettt ettt ettt ettt bt e bt e et et e e e e eneeseeneeseebeeaeeee e 318
11.3.1 MAU-to-coaxial cable INErface ..........ccceririiriirieriiieiiieeee e 318

11.3.1.1 Receive interface
11.3.1.1.1  Receive input iIMPEdancCe ..........c..ecuerueieieieirinienienesieeeer et 318
11.3.1.1.2  Receiver squelch requiremMents ............cceeeeeirenenenenenieieceeee e 318
11.3.1.1.3  Receive level requIremMents .........ecueveieieieiiieiesie et 319
11.3.1.1.4  Receiver selectivity and linearity requirements..............eceveerveeeerveseennenne 319
11.3.1.1.5  Receive input mechanical reqUIremMents ............cceccveruerrerrerenieenceeeneneneenne 319
11.3.1.2 TranSmit iNEETACE ......viiveieieieiieiiet ettt ettt ettt beeae e 319
11.3.1.2.1  Transmit output impedance ......... 319
11.3.1.2.2  Transmitted RF packet format..... ... 319
11.3.1.2.3  Transmit spectrum and group delay characteristics...........coceevververuereennnne. 320

37
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

11.3.1.2.4  Transmit out-0f-band SPECLIUM .......cceeviiriirriereriieieeiee e 322
11.3.1.2.5  Transmit level requirements ..............cocceueeenee e 322
11.3.1.2.6  Nontransmitting signal leakage requirement.... 322
11.3.1.2.7  Transmit spurious output reqUIrEIMENt ........c.eceruerreruerienierieeeeeeeneseeeresee e 322
11.3.1.2.8  Collision enforcement signal leakage requirement..............cceeeveeeeiereennnnne. 323
11.3.1.2.9  Transmit output mechanical reqUIreMents...........cceveeruieieriereeneeierienene 323
11.3.2  MAU frequency allOCatiONS..........ceiiuirtiriirieieieiiet ettt eee b e e
11.3.2.1 Single-cable systems frequency allocations .....
11.3.2.2  Dual-cable systems frequency allocations....
11.3.3 AUI electrical characteristics..........coovvevruererenennn
11.3.3.1  Electrical iS0lation reqUirEmMents .............ccerueieierereeerienieeeseeeeeeeeneeneeeeeee e eeenee
11.3.3.2 CUrrent CONSUMPLION. .....eueeuieuietiitirtieterteteieseete ettt sttt eseeneeeeebeseeseenee
11.3.3.3  Driver and receiver reqUITCIMENLS ........ceerveeeerrerrierriererseerteeeessesaesseessesseensesssessenns
11.3.3.4  AUI mechanical CONNECTION. .......ceiiriririiieieiriieterie sttt ettt
11.3.4 MAU transfer characteristics .........cccoeerveerreernrennes
11.3.4.1 AUI to coaxial cable framing characteristics
11.3.4.1.1  Scrambler and differential encoding requirements.....
11.3.4.2 Coaxial cable to AUI framing characteristiCs...........ecvveerierienierienieie e 327
11.3.4.3  Circuit DO to circuit DI framing characteristics ............cooveeuererieriereereeieeeeee e 328
11.3.44  AUI to coaxial cable delay characteristiCs.........c.ceouereeriiireneriesiese e 328
11.3.4.4.1  Circuit DO to RF data signal delay..........ccccceeoivenirinineniniiiieieceencene 328
11.3.4.4.2  Circuit DO to CE RF output delay..........ccc........ ... 328
11.3.4.43  Transmit postamble to SQE test signal delay ... 328
11.3.4.44  SQE test signal length..........cccoceveiiiiiinineiene ... 328
11.3.4.5 Coaxial cable to AUI delay characteriStics..........ccovererererienenieieieeeeeeeesec e 328
11.3.4.5.1  Received RF to circuit DI delay ........cccceevieviienieniiienieieieieeeee e 329
11.3.4.52  Received RF to CE RF output and circuit CI delay..........cccccoeveeiriernnnene. 329
11.3.4.5.3  Collision enforcement to circuit CI delay...........cccoooevineneiennieiiiee 329
11.3.4.54  Receive data to SQE test delay .......c.ccceoveeriiiiinininineceeece e 329
11.3.4.6  Delay from circuit DO to circuit DI
11.3.4.7 Interpacket gap requirement ............
11.3.4.8 Bt @ITOT TALIO wveveteiiieiirieiiictii ettt ettt ettt ettt ettt eenea
11.3.5  REHADIIIEY . ceetiitiiieeee ettt
11.4  SyStem CONSIACTALIONS. ...c..eeuiietieieiiieteeiere e ete ettt eee st eteste et e ete e bt estesaeesbessee bt eneeseeensesneenseens
11.4.1 Delay budget and network diameter ............coueieiririiiiiiiee e
11.4.2 MAU operation with packets shorter than 512 Dits .........ccocevererereieneieeeeee 332
11.5  Characteristics of the coaxial cable SYStEIM ........c.ccvieriieieriiiieiieieeeeie e 333
11.5.1 Electrical requirements
11.5.2  Mechanical TeQUITEMENLS .......c..euieuieiieiietiititeeetiettet ettt eteete sttt et et et eseeseeseebeeaeeee e 333
11.5.3  Delay reqUIrMENTS .......couerieuieiieeieiietieieet ettt ettt ettt ettt ettt et eee b ebe e e 333
11.6  Frequency translator requirements for the single-cable version...........c.coceeeeeeieiniincncncnnenn. 334
11.6.1 Electrical TEQUITEMEILS ......ccuteiiriieiertieieetiestesitetesieesteetesteentesite st entesseeseseeenseeneesseensesaeas 334
11.6.2  Mechanical TeQUITEIMENLS .......c.ueuietieuietietiitieteieecettetce ettt ete et te et e e e e e et eseeseeeeebeeseeeeee 334
11.7  Environmental SPeCIfICAtIONS. .....c.ceveuiriirtiriiietiieicet ettt s 334
11.7.1 Safety requirements
11.7.2  Electromagnetic enVITONMENT .........ccoeteiruiriirierieuintinterteetentesteteeeteteneee et eieeieseeeresae e e 335
11.7.2.1  Susceptibility IEVELS .....ooueiiiiieiieiiee e 335
11.7.2.2 EmiSSION I@VEIS ...cviuiiiiiiiiciciieiceniccceeee ettt 335
11.7.3  Temperature and hUumidity..........ccoocieieririienieieieceere ettt sae e eeeas 335

12. Physical signaling, medium attachment, and baseband medium

specifications, type IBASES ..o s 336
12,1 INEEOAUCTION .ttt ettt et b e esb e bt et e eate bt eneesbe et e ente bt enbesneenbeenee 336
38
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

12.1.1
12.1.2
12.1.3
12.1.4
12.1.5 Compatibility
12.1.6  Objectives of type 1BASES Specification ...........ccevvieirieinieinieinieeiceieeeeec e 337
12.2 ATCRItECIUTE ...t
12.2.1 Major concepts
12.2.2  Application perspective

12.2.3 PaCKEL STIUCTUTIEC ...ccutitieitiiieie ettt ettt sttt sttt et be et st e bt esbeenaenaean
12.2.301  SHIBNCE ...ttt ettt ettt ettt en et eae e
12.2.3.2  Preamble ......cccceveeveiernnne.
12.2.3.3  Start-of-frame delimiter ......

12234 Data...ccocooeeceieeieeeceeeee
12.2.3.5 End-of-transmission delimiter
12.3  DTE physical signaling (PLS) Specification............coceoviriririreneneneieeee e 341

12.3.1 Overview
12.3.1.1  Summary 0f MajOr CONCEPLS ....eevierreiiriiertieirertiriierteetesteeteseentesree bt esesseensesneeseeens 341
12.3.1.2  Application PEISPECTIVE ..c..eueeuieuieeieiietiitieteieteeteeetete ettt ettt et eee b e e e 341

12.3.2  Functional specification................
12.3.2.1 PLS-PMA interface.............

12.3.2.1.1  output message

12.3.2.1.2  output_1d1e MESSAZE. .. cueeueeuieeieiiitieieeie ettt
12.3.2.1.3  INPUL MIESSAZE ....veuviuvintenieiieiietieteeteete ettt be sttt et e ene st e e ebesee e e
12.3.2.1.4  input_idle message....

12.3.2.2  PLS-MAC interface............
12.3.2.2.1 OUTPUT UNIT ..........
12.3.2.2.2  OUTPUT STATUS ..ottt
12.3.2.2.3  INPUT UNIT .ttt ettt
12.3.2.2.4 CARRIER STATUS
12.3.2.2.5  SIGNAL STATUS ..ottt
12.3.2.3  PLS fUNCHOMNS ...ttt ettt et ene e
12.3.2.3.1  State diagram variables....
12.3.2.3.2  Output function.....
12.3.2.3.3  Input function...............
12.3.2.3.4  Error Sense fUnCion ........cc.oouererieieieieieeeeeese et
12.3.2.3.5  Carrier Sense function
12.3.2.4 Signal encoding...........ccceevenenne.
12.3.2.4.1  Data transmission rate
12.3.2.42  Data symbol encoding
12.3.2.4.3  Collision presence enCOdiNg ...........cccereruerieiruirienenenienierieeeeeeeie e 346
12.3.2.4.4  1dle liNe €NCOAING....c.ievveriiriiriieieiieeie ettt et 347
12.4  Hub specification
12.4.1  OVEIVIEW ..ttt ettt ettt ettt bbbt b et e e et et et e n e e st e st e bt eee et e saenne e
12.4.1.1  Summary 0f Major CONCEPLS ...vvevierrerrerienrieiertierientieeesseeseeseesessaesseessesseensesnsessenns 349
12.4.1.2  Application PEISPECTIVE .....c.eeuieuiriiiiiniiriireeieieeie ettt sttt ettt 349
12.4.2 HUD SHUCKUIE. ..ottt ettt ettt ettt ettt ettt e st et eseeneeseebeeaeeee e

12.4.2.1 Upward side
12.4.2.2 Downward side

12.4.3  Hub PLS functional SpecifiCation ...........cccueruieiiiririieniieieeiieie ettt 350
12.4.3.1  Hub PLS t0 PMA Interface........cccoivieiiiiiieieieieieese e 350
12.4.3.2  Hub PLS fUNCHONS ....outiiieiieiieiiiiietee et 350
12.4.3.2.1  State diagram variables ...........cccoivirerinieniinceee e 350
12.4.3.2.2  Upward Signal Transfer function ............cccccevevenininenenininniiceeneene 351
39
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

12.4.3.2.3  Jabber fUnCion......c..coueiiiiiiiiinecte et 351
12.43.2.4  Downward Signal Transfer function... . 352
12.43.2.5 Retiming (jitter removal) .................... ... 354
12.4.3.2.6  Header hub wrap-around ..........c.cccceouereiriiinineneeeeee e 354
12.4.3.2.7  ColliSioNn PreSEnCe SLATTUD .....eevreverreerreeriereteeeeneeensesseeaeeseesseeseesseensesseensesnes 354
12.4.3.3  REHADILILY . .coveuiieiiieiiricic ettt 355
12.5  Physical medium attachment (PMA) specification ............ccceeoeeirirenenieneneeeeeeeeceeee e 355
12.5.1  OVEIVIEW ..ottt
12.5.2 PLS-PMA interface.....
12.5.3 Signal characteristics
12.5.3.1  TranSmitter CharacteriStiCS .......eueurruiriitirieieieetiet ettt ettt 356
12.5.3.1.1  Differential output VOItaZE . ......eovruiruiriiieieiieeereeee e 356
12.53.1.2  OUtPUL tIMING JIEET wouveevveeeeieeteeieeieeteetieteeteeeee e eeesreeeeeseeseesaesseensesseenseenes 359
12.5.3.1.3  Transmitter impedance balance ............ccocevuererieiienieniieieeeeeee e 359
12.53.1.4  Common-mode output voltage .... 360
12.5.3.1.5 Common-mode tolerance....... .. 360
12.5.3.1.6  Transmitter fault tolerance..... ... 361
12.5.3.2  ReCEIVET CharaCIETISTICS ...evveuvieuietieiieriietietteteeitente et e et ente et etesete b eneeseeebesneenseens 361
12.5.3.2.1  Differential input VOItAZE.......ccevuerieieiieieiieiiie e 361
12.5.3.2.2  INPUE tHMINE JIEEET ..euvitinienieiieeieeieeieet ettt 361
12.5.3.2.3  Idle INPut DEMAVIOT ....cc.vieuieieieieiieieeieee ettt 361

12.5.3.2.4  Differential input impedance .
12.5.3.2.5 Common-mode rejection ...

12.5.3.2.6  Noise immunity.................. ... 363
12.5.3.2.7  Receiver fault tolerance ............coeoveririiirininineseseee e 363
12.6 Medium Dependent Interface (MDI) specification ............cccceceeirenenienienienieieieieeeeeenceenne 363

12.6.1  Line interface COMMECTOT .......eiuiiuiiiieieieiieiei ettt ettt ettt eee b e e 363

12.6.2  Connector contact aSSIZNMENTS ... .....eouirtertirteeeieiieteeterteeteste sttt eee et seeseeeeeresee e e 364

12.6.3 Labeling .....cccocevvvevievieeieienieine

12.7  Cable medium characteristics....

12.7.1  OVerview.......ccceveveeeeenee.

12.7.2  TranSmiSSION PATAMELETS .......c.eeueeteruirtirtetetenieseatteteatesseetesseseteaenseneeseeneeseeseeseeeeasesseneenne
12.7.2.1  AHENUALION. ...eouiitietiiitiet ettt sttt st eieeae
12.7.2.2  Differential characteristic Impedance ............coeevererenienierierieieieeeeneeeeese e 365
12.7.2.3 Medium timing jitter
12.7.2.4  DISPEISION .ottt ettt ettt ettt b et be bt et e et e st e aeeeeebeebe e e

12.7.3  COUPIING PATAMELETS ....vvevrenvieerereeniestieniesieetesteestesseesteeseesseessesseessesssesseensesseesseeseessesnsensees
12.7.3.1  Pair-to-pair crosstalk
12.7.3.2  Multiple-disturber croSstalk ............cooiiiriereiiieieiieee e e 366
12.7.3.3  BAlANCE....oeiiiieieieeeee et 367

12.7.4  NOISE CNVIFOMIMENE ......uiuiiiiiititirtietentet ettt ettt sttt ettt e st et et eseeseeseebeeueeteabesaessensens 367
12.7.4.1  IMPUISE NOISE ..ottt ettt 367
12.7.4.2  CroSSALK ..eoeiieeciceeee ettt b e e 368

12.8  Special link SPeCIfICAtION .....cveieiieiieeieiiitieietei ettt 368

12.8.1 Overview

12.8.2  Transmission CharaCteriStICS ......evueruertirieriieieeieieeie sttt ettt ettt et st e e eaeeseeenees 368

12.8.3  Permitted CONTIGUIAtIONS ... .c..oiiuieiieiiitietitite ettt ebe e 368

129 THMUNE ettt a bbbttt b bbbt e et et et et e st st ne et ene e e e 368

12.9.1  OVEIVIEW ..ottt ettt ettt ettt ettt sae b e ee 368

12.9.2 DTE HIMIINE 1ttt ettt ettt ettt b ettt ettt ettt eseeaenen 369

12.9.3  MEAIUM tIMINE +.viutiieiieiienieti ettt ettt ettt ettt sb bt eebe b e b e et et e e eneeseeneeneeseeaeeeenes 369

12.9.4 Special link timing.... . 369

12.9.5 Hub timing............... .ee 369

12.10° SALELY covvvovooeeeeeeee e eeeeeeeeeseeseseseeeseseseesseseseseseeeeseeesseeseessessssessseseeeeeeeeee s se s 370

40
Copyright © 2018 IEEE. All rights reserved.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

12.10.1 TSOIALION .ouiitiiiiieiicee ettt ettt
12.10.2 Telephony voltages

13. System considerations for multisegment 10 Mb/s baseband networks ...........c.ccocevereriereiniveincnnne 372

1301 OVEIVIEW .niniiieiieitct ettt ettt ettt et b e ettt et ettt et ebe e e e
I3.1.1  REPEALET USAZE ..ottt sttt et ettt et sbe ettt e b esaebeas
13.2  Definitions .....ccccoceveveveeeeennnne
13.3  Transmission System Model 1...
13.4  Transmission System Model 2.......
13.4.1 Round-trip COlliSION LAY .....c.eoviitiiiiiiitiieieeee et
13.4.1.1 Worst-case path delay value (PDV) selection ...........cccoeererienenienieeiiincec 380
13.4.1.2  Worst-case PDV calculation.............coccvirieriiiiinininenenicneceeeeeeeee e 380
13.4.2  Interpacket gap (IPG) ShIinKage ......ccoceviriiiriiiiiiiiiiiiceeeec s 381
13.4.2.1 Worst-case path variability value (PVV) selection........
13.4.2.2  Worst-case path variability value (PVV) calculation ...
13.5  Full duplex topology HMItatioNS .......ceevieierierieeiieieeieeteetestieieettesieeteeseesesseesteeseseeenseeneesseens 382

14. Twisted-pair medium attachment unit (MAU) and baseband medium, type 10BASE-T including
EYPE LOBASE-TE ...ttt ettt sttt 383

TAT  SCOPC ittt ettt ettt ettt ettt
T4.1.1  OVEIVIEW..ooveuiiciiiciinieieieicreceeeeeecesieneas
14.1.1.1  Medium Attachment Unit (MAU) ...
T4.1.1.2  REPEALET UNT...eetieiiiiieieeiieiieeiteteettete et e ete et e eseesteeaeesseenbeessenseesaesseensesseenseensesseens
14.1.1.3  Twisted-pair MEAIa ....c.ooveiiieieiieiieiieieeiee ettt ere e
T4.1.2 DETINILIONS w.vinieviieiiieiiietiiict ettt ettt ettt et sttt eaeaen
14.1.3  ApPPlICAtion PEISPECLIVE ...c..eueeuieiieiieiietiet ettt ettt ettt ebe e e ee
14.1.3.1  ODbJeCtiVes ..evvvevreeieieeierereniens
14.1.3.2  Compatibility considerations....
14.1.3.3  Modes of operation....................
14.1.4 Relationship to PLS and AUT ........occooiiiiiiieeeeee e
14.2  MAU functional SPECTTICAtIONS ....ccuvevievieiieieriieiieie ettt ettt be e sbeeaeseeeseeseenseens
14.2.1  MAU fUNCHIONS ...ttt sttt ettt
14.2.1.1  Transmit function rEQUITEMENTS ........c.eoueeeieeeiieeieteite ettt ebe e e
14.2.1.2  Receive function rEqUITEIMENTS .........ceiuerierterterieieiieiieieete et eteste et seeeeseeieeneenene
14.2.1.3  Loopback function requirements (half duplex mode only) .........cccccvevvvrienieiennnnn.
14.2.1.4  Collision Presence function requirements (half duplex mode only)..
14.2.1.5 signal quality error Message (SQE) Test function requirements..........................
14.2.1.6  Jabber function reqUIrGMENtS............ccerueruerierieuireieierieeieste e
14.2.1.7  Link Integrity Test function reqUIremMents ...........ccecvevveervereeriereeseeeeneerieseeneeenens
14.2.1.8  AUtO-NEZOIATION ..euviuiiiiiiiiiiiieiieiert ettt ettt
14.2.2  PMA INtEIface MESSAZES....ieveivirvetetiteieeeteietiett ettt et et etestesteste b et et eneeneeseeneeseeseeseeeene
14.2.2.1  PLS t0 PMA MESSAZES ...cuveeutiiieiiatieieiiienteeit ettt ettt ettt b e st sae e
14.2.2.1.1  PMA to PLS messages........ccceeverveevenenns
14.2.2.2 PMA to twisted-pair link segment messages....
14.2.2.3  Twisted-pair link segment to PMA messages......
14.2.2.4 Interface message time references ........ooveieeiiririiiieie e
14.2.3  MAU State diagrams ........cooeueeuiruieririiniintetet ettt ettt sttt ettt eee b sae e e
14.2.3.1  State diagram variableS ..........oceevvieieriiiiinieieieee e e
14.2.3.2  State diagram tIMETS ..........ccuerieieiriieieeieeterieeet ettt ettt et se e eseeseene e e
14.3 MAU electrical specifications ............cccceceeuennene
14.3.1 MAU-to-MDI interface characteristics
14.3.1.1  ISOlation FEQUITEIMEIE ...c..cuveuiiuieiieiiiiteteeect ettt ettt

41
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

14.3.1.2  TransSmitter SPECITICATIONS .....eeuiertieeiertieieetieteteeee sttt et ete et eteseaesbeeeeseeenseeneenseens 399
14.3.1.2.1  Differential output voltage..........ccceeverenenne. .... 400
14.3.1.2.2  Transmitter differential output impedance ... ... 403
14.3.1.2.3  OUtput tIMING JIEEET .euvevenienienieiieiieeeete ettt 404
14.3.1.2.4  Transmitter impedance balance ...........cccovveiererieiienieniieieeee e 404
14.3.1.2.5 Common-mode output VOILAZE ......ceevrveuerreuirierireiieiriecerceesee e 404
14.3.1.2.6  Transmitter common-mode reJeCtION. ......ccuevruiruiririirierierieieeeeee e 405
14.3.1.2.7  Transmitter fault tolerance.................. ... 405

14.3.1.3  Receiver specifications ...........cccceeverveennene ... 406
14.3.1.3.1  Receiver differential input signals........... .... 406
14.3.1.3.2  Receiver differential noise immunity .........cccoceeveeirinenenieieeececee e 406
14.3.1.3.3  Idle input BERAVIOT ......c.eeuiiiiiiiiiiiee e 407
14.3.1.3.4  Receiver differential input impedance..........ccveveveerieriieieneeieeieie e 407
14.3.1.3.5  Common-mode IeJECLION .....c..ceruiruirreriiieieieieniententestente ettt 407
14.3.1.3.6  Receiver fault tolerance ..... ... 407

14.3.2 MAU-to-AUI specification...........ccocerueeeneene ... 407

14.3.2.1 MAU-AUI electrical characteristics ... ... 407

14.3.2.2  MAU-AUI mechanical CONNECLION ....c..ccueeuemieuieieiiiniinienieiceeeece et 408

14.3.2.3  POWET CONSUMPLION. ....eiuiiuieiietietietieteteeteeeieteete ettt eteetesbeste b eneeseeneeneeseeneeseeseeaeesenes 408

14.4  Characteristics of the simplex link SEZMent ...........ccoooiviriririiiiineeeeeeee e 409
T4.4.T  OVEIVIEW ..ottt ettt sttt ettt ettt ettt sae b e e e 409
14.4.2 Transmission parameters ... ... 409

14.4.2.1  Insertion 10SS ......cccceveveeieiieieceiiieeene ... 409

14.4.2.2  Differential characteristic impedance..... ... 409

14.42.3  Medium tIMING JIEET .....ccuierieeiereieeieieetest et ete ettt et ete et eteeeaesseesesseenseeneesseens 409

T4.4.2.:4  DRIAY c.eetiiieiiecte ettt ettt 410

14.4.3  CoUpPling PATAMELETS ... .c.eeuieuieuieeietietietetetee ettt ettt sttt eeete b e te s et e e eneeseeseeseeseaseeaeeeenee 410

14.4.3.1 Differential near-end crosstalk (NEXT) 10SS ......ccoveviirieviieieniisienieie e 410

14.4.3.1.1  Twenty-five-pair cable and twenty-five-pair binder groups. 410

14.43.1.2  Four-pair cable......

14.43.1.3  Other cables .......ccooeviereieineeiieene ... 410
14.4.3.2  Multiple-disturber NEXT (MDNEXT) 10SS ...ccveeeiiriiniinienieieieieieeeeeeeeee e 410
14.4.4  NOISE CNVITONITICII ...euiviiiieiieiietieteetestest ettt ettt st b ettt et st et eaeebeebe e e 411
14.4.4.1  TMPUISE NOISE .eeuviviinieiiieiietieeie ettt ettt ettt ettt ettt et e e et enbesste bt enbesseebeensesseans 411
14.4.4.2  CroSStalk MOTSE .. .eoveeeuieiietieiietieteet ettt sttt ettt ese et eseebe b e e 411
14.5  MDI SPECITICALION ...ueuiiiieiieiieiieicete ettt ettt ettt be e e e
14.5.1  MDI CONMECTOTS ...veuiiiiieiieiiiti ettt ettt sttt ettt ettt ettt st ebe e ee
14.5.2 Crossover function...
14.6  SysStem CONSIACTAIONS. ... cueieuieiietietiitt ettt ettt ettt ettt et et et e st eseeseeaeeseebeseeeee e
14.7  Environmental SPeCIfICAtIONS. .....c.ueveuiriirtiriiieiii ettt 414
T4.7. 1 GENETAL SATELY ..euvieiieeieiiieiieie ettt sttt e e beenteereebeeneesbeenaensean 414
14.7.2 NEWOTK SAFELY . .cuveviieiiieiiieieete ettt bttt 414
14.7.2.1  INSEATTATION ..viitiitiitietitiie ettt ettt ettt eneeneae 414
14.7.2.2  GIOUNAING ...ttt ettt ettt beeae e ee 414
14.7.2.3 Installation and maintenance guidelines....
14.7.2.4  Telephony VOIAZES ......cc.eoveuiiiriiriiriieicniet ettt e 414
14.7.3  ENVITONMIMENL. ....euiiiiiiieiieiieiiett ettt ettt ettt ettt ettt sttt et e b se et e st e st eseeseeneeseebeeaeeeenes 415
14.7.3.1  Electromagnetic @MISSION .....c..ceruertirtirtiteieirtietietesteste ettt eee b see e nee 415
14.7.3.2 Temperature and hUmMIdity ........ccoeeverieiierieiiinieiee et sre e 415
148 MAU LADEING ....eoviiieiiee ettt ettt ettt ettt st e bt eteseeebeeneeseeens 415
14.9  TIMING SUMIMATY ....outiieiieiieiieit ettt ettt sttt es st eteeseeseetesseeseabe et ens e sesseneeseeneeneeseeneeseeseeaeesenne 416

14.10 Protocol implementation conformance statement (PICS) proforma for Clause 14, Twisted-
pair medium attachment unit (MAU) and baseband medium,
type 10BASE-T and type T0BASE-TE ......ccoccurimiriiiieeiine ettt 417

42
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

14.10.1 INErOAUCHION......cuiiiiiiiiiiitiitccc e s 417
14.10.1.1 Scope....... ... 417
14.10.1.2 Reference.... e 417
14.10.1.3  DEfINIIONS ....ovveiieiiieiiiciiictieetteee ettt ettt 417
14.10.1.4  CONTOIMANCE....c..ciimieiiiiieiieti ettt sttt ettt ettt b e 417

14.10.2 Identification of implementation ..............ccceverieieieiiieiiee e 418
14.10.2.1  Supplier iINfOrmMation ..........cc.coueiriiiriiieieeee ettt 418
14.10.2.2 Implementation information .. 418

14.10.3 Identification of the protocol .......
14.10.4 PICS proforma for I0BASE-T ....
14.10.4.1  ADDIEVIATIONS .....eiieieiieiietiett ettt ettt ettt be et et e et st eaeeseebeeneeee e 419
14.10.4.2 PICS Completion instructions and implementation statement ............c..ccceceeueeenn. 419
14.10.4.3  Additional infOrmation ...........ceceveririniiniiiiirr et
14.10.4.4  RETEIEICES ... .cviiiuienieiieiieieett ettt sttt ettt ettt b e
14.10.4.5 PICS proforma tables for MAU....
14.10.4.5.1 MAU functions ........
14.10.4.5.2 Transmit function.....
14.10.4.5.3  Receive fUNCHION .......ccoeuiiiiiiiiiiiiiiiicicec e
14.10.4.5.4  Loopback fUNCHON .....c.eeuiiuiiiiiiiiiiieieee e e
14.10.4.5.5 Collision Detect fUNCtION ........ccveueririiiiiieeieieeese e
14.10.4.5.6 signal quality error Message Test function..........c.cceceverveieriiencncnenenenn
14.10.4.5.7 Jabber function.........c..ccceevevueuiieincieiencnencnnns
14.10.4.5.8 Link Integrity Test function.........
14.10.4.5.9 MAU state diagram requirements
14.10.4.5.10 AUI TEQUITEIMENLS .....veovieeiereieieerieieeeestieteestesseesseesesseesseessesseessesseessesseessennes
14.10.4.5.11 IS0lation TEQUITEIMENLS. ......eeueeruieuiereeietietieteeetenteeresteeeeeseebeeneesseensesseenaeens
14.10.4.5.12 Transmitter SPECIfiCAtION .....c..eviuiriiriiiiiieiieiee et
14.10.4.5.13 Receiver SPeCIfiICation ... .....eoueruerieieieiieiieiceieeee ettt
14.10.4.5.14 MDI requirements..................
14.10.4.5.15 Safety requirements
14.10.4.6 PICS proforma tables for MAU AUI characteristics

14.10.4.6.1  Signal CharacteriStiCs .......eoueieeruiriaterieeieieeteeie ettt ee
14.10.4.6.2 DI and CI driver CharacterisStiCs .........ccurevurerreierieeeeceeeeeee et eeieeeree e e
14.10.4.6.3 DO receiver CharaCteriStiCS .......cuuiiuiiiuieeirieeieeeteeeereeeereeereeeereesreesreeeereeeneens
14.10.4.6.4 POWET CONSUMPLION. ...euveeutiriiitieiieteeteeteeteteeste it entesseesteesaeseeneesseensesseeseenes
14.10.4.6.5  Circuit termMINAtiON ..........ocvviiieieeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeereeeeteeeaeeereeeeaeeeaeens
14.10.4.6.6 Mechanical CharacCteriStiCS........couvivriieireiieieieeeiee et et eee e e

14.10.4.7 PICS proforma tables for I0BASE-T link segment....
14.10.4.7.1 10BASE-T link segment characteristics
14.10.4.8 PICS proforma tables for Auto-Negotiation able MAUS ........c.cccvveireeneinnenennn 433

15. Fiber optic medium and common elements of medium attachment units and star, type

TOBASE-F ...ttt ettt 434
D BT o T TSROSOt 434
IS 11 OVEIVIBW .ttt ettt ettt b e bbbttt b ettt eb e eeenen 434
15.1.1.1  Fiber optic medium attachment units (MAUS) .......cccoooeiirireneneeeeeeeeee e 434
15.1.1.2  Fiber OPtiC PASSIVE STAT ..euviuiiuieiieiiitieieiiieceieet ettt 434
I5.1.1.3  REPEALET UNIE...eetieiiiiieieeiieieeitete ettt e et et esee st et e sseenseeseenseessesseensessnenseansesseens 435
15.1.2 DEEINILIONS ..eetieniiiiietieiieeitete ettt ettt sttt ettt ettt et et e bt eabe s st eabesaeenbeeneesbeensensean 436
15.1.3  Applications perspective: MAUS, stars, and fiber optic medium ...........cccceveevrieennnnenn. 436
15.1.3.1  ODJECHIVES w.evieiiiieieiieiieieeieeteeie ettt
15.1.3.2  Compatibility considerations.....
15.1.3.3  Relationship to PLS and AUI .........cccoiiniiiniiiineneceeeeeeee e

43
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

15.1.3.4  Guidelines for implementation Of SYStEMS ........cceeveviirieriieienieeierieie e 438
15.1.3.5 Modes of operation
15.2  MDI optical characteristics...............

15.2.1  Transmit Optical PATAMELETS. .....c.ccueiuiriirtiriiieieiiei ettt 439
15.2.1.1  Center WavVeleN@th ......ccooeuiiiiiieiieieieceteee ettt 439
15.2.1.2  Spectral Width ...ocveiiiiieiieiiee e e 439
15.2.1.3  Optical modulation eXtinCtiON FATIO .......eveieueeuieeietiiieeieeie e 439
15.2.1.4 Optical Idle Signal amplitude.............. ... 439
15.2.1.5 Optical transmit pulse logic polarity.......... ... 439
15.2.1.6  Optical transmit pulse rise and fall times................ ... 439
15.2.1.7  Optical transmit pulse overshoot and undershoot..............cccceoererencinininenene 439
15.2.1.8  Optical transmit pulse €dge JIttEr ........ccererierieirieiieeeie e 439
15.2.1.9  Optical transmit pulse duty cycle diStOrtion ...........ccecevierieecienieriienierieeieseeee s 441
15.2.1.10 Optical transmit aVerage POWET TANZE ......cc.cveveuirreruerrerreruenterereerrenterenesseerenseneenne 441
15.2.1.11 Optical transmit signal templates............ccccevererereenne ... 441

15.2.1.11.1 10BASE-FP optical transmit signal template . 442
15.2.1.11.2 10BASE-FB optical transmit signal template ... 443
15.2.1.11.3 10BASE-FL Optical transmit signal template..........c.cccceoveeverircencinenenenenn. 445

15.2.2  Receive optical PATAIMELETS ......c.eeuiiuirieitiiiieieieieicete ettt ettt et see e eseeseeneeseene 446
15.2.2.1  Optical receive average POWET FANZE ........ccveueeueeirrerueriertereeeeneeeeeeeeseeneeeeereseeseenne 446
15.2.2.2  Optical receive pulse €d@e JItteT......eovirieriieiiriieierieie ettt saeens 446
15.2.2.3  Optical receive pulse logic polarity ........... . 446
15.2.2.4  Optical receive pulse rise and fall times .... . 447

15.3  Characteristics of the fiber optic medium.................... ... 447

15.3.1  Optical fiber and CabIe........c.cecvivieiiieieiieiere ettt et naean 447
15.3.1.1  AENUATION. ...couiititiiititct ettt ettt sttt eae e 447
15.3.1.2  Modal bandWidth ........c.ooveiviiiiiniiiiniiciercc et 447
15.3.1.3  Propagation delay .........ccoeieiriiiiiinieieee e 447

15.3.2 Optical medium connector plug and socket..
15.3.2.1 Optical connector insertion loss...

15.3.2.2  Optical connector return loss........ 448
15.3.3  Fiber optic medium iNSErtion 10SS........cc.eruirierierieiririiitieierte e 448
15.3.3.1 10BASE-FP segment inSertion LOSS ........cceevveriirieruieieniieieeieieseiesieeeeseeeneeennenseens 448
15.3.3.2 10BASE-FB and 10BASE-FL segment insertion 10ss ..........cccccceeveevecenvinencnennenns 449
15.3.4  Electrical 1SOLAtION .....c.civeuirieuirieiirieieiitcieteter ettt ettt
154 MAU FeHADIIIEY ..c.eeieieieee ettt
155 MAU=AUIL SPECITICALION. .....eeiieiieiieieetieie sttt ettt ettt ete st ebeetee e eaeeseesesseenseessesseensesneenseens
15.5.1 MAU-AUI electrical characteristics
15.5.2  MAU-AUI mechanical connections
15.5.3  POWET CONSUMPIION. ¢..cueiuiiiieiieiietieteetietet ettt ettt ettt sttt ettt e et eneeneeneene e
15.5.4  MAU=AUIL MESSAZES ...vveevvenrierieieeieriieieeitenteetesessaesseeeessaesesssessesssesssessesssessesssessesssessees
15.5.4.1  PLS t0 PMA MESSAZES....c.vevriuiriiriiriinienierteteieiteitete sttt seen ettt see v e e e
15.5.4.2  PMA t0 PLS MESSAZES ...cuveeuviiiiiiiitieiieiiteteeti ettt et st
15.5.4.2.1  signal quality eIror MESSAZE .....ccverveeeeereeririirieaierieeierieseeeeeeneene e 450
15.6  Environmental specifications
15.6.1  Safety TEQUITEIIIENES ...c..oveuieiiiiieiiitiitirtet ettt ettt s
15.6.2  Electromagnetic €NVITONMENT .........ccceuieuiiuirtirieieeietieteetieteeeeetesieseeseeeseeeeseeseeneeseaseseeeeenes 451
15.6.3  Other environmental FEQUITEMENTS ......c..ecveieieiririieiiitieiere et 451
157 MAU LADEING ..ottt ettt et et et eeseenbeesaesbeensesseenseeneenseens 452
15.7.1 1OBASE-FP star [abeling..........ccccctrimiiriniiiiiiiiiiereeeeet ettt 452

15.8  Protocol implementation conformance statement (PICS) proforma for Clause 15, Fiber
optic medium and common elements of medium attachment units and star, type
LOBASE-F ...ttt
15.8.1 Introduction

44
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

15.8.2 Abbreviations and special SYMDOIS.........cocueruieiiiriiiierieiecieiectee e 453
15.8.2.1  Status symbols ..
15.8.2.2  ADbbreviations.........ccceeereereeeeieenieeeeesene
15.8.3 Instructions for completing the PICS proforma............ccocooiviieninennneiceeccec 453
15.8.3.1  General structure of the PICS proforma ...........cceeieviivieniiecieniiieniee e 453
15.8.3.2  Additional iNfOrmMation ..........ccerieiiriiiriinieieteeie et 454
15.8.3.3  Exception infOrmation ............ccoueiiieiiinieieieieecee e 454
15.8.3.4 Conditional items............ ... 455
15.8.4 Identification........c.ccoceverevicvniencncnene. ... 455
15.8.4.1 Implementation identification...... ... 455
15.8.4.2  ProtoCOl SUMMATY .....c.ooueiiiiiiiiiiitiitieteeteeiet ettt se e ene e 455
15.8.5  Major capabilities/OPtions. .....c.eeeuiruiriirtiiiieieiiei ettt ettt 456
15.8.6  PICS Proforma for the fiber optic Meditm............cceeieviirieiienieiieieseee e 456
15.8.6.1  Characteristics of the fiber optic medium..........ccccevereririniineniiiiicrceccee 456

15.8.6.2  Optical medium connector plug and socket..

15.8.6.3  Fiber optic medium insertion loss.... 457
15.8.6.4  Electrical is01ation TEQUITCIMENLS ........cccveruieierierienrieieriieieeeesesaesseensesseenseeseesseens 457
16. Fiber optic passive star and medium attachment unit, type 10BASE-FP ..........ccocooiiiiiiiiniiie 458
TO.1  SCOPC ittt ettt ettt ettt ettt e eh et e n e bt e ab e st e b ent et e enbeeneenbeeste bt entesneeseeneeeseens 458
16.1.1  OVEIVIEW..oueuiiiiiiciiricitricienieiceeie e . 458
16.1.1.1  10BASE-FP medium attachment unit.... . 458
16.1.1.2  10BASE-FP Star........cccooceererierennnn ... 458
16.1.1.3  REPEALET UNTE...eeutieiiiiieieeiieiieeiteteetteie et et ete et e etee et et e sseenbeeseenseessesseensesseenseeneesseens 458
16.2  PMA INTETTACE TMESSAZES . ..uveuvieutieiietieuiietieteeiteste et eiee bt eitesttebeete e beestesseenbesstenbeenseseeensesnnenseens 459
16.2.1 PMA-to-MDI interface signal encodings ..........cccceoeeiriiririnineneeeeeeeee e 459
16.2.2 PMA-t0-MDI OTD MESSAZES .....eerueimeiemiiiiiiiiniieieniienitete sttt sttt ettt
16.2.2.1  OTD _OULPUL .cutieuiieeieie et etieete ettt ettt e ete et e sseeste et e sseenbeestensesssesseensesseenseansesseens
16.2.2.2 OTD GAle ..o
16.2.2.3  OTD_manch_violation....
16.2.3  MDI ORD-t0-PMA MESSAZES......eruvetieuriiiiiiiniieienitenieete sttt ettt ettt sae e
160.2.3.1  ORD GHPUL ...ttt ettt
16.2.3.2 ORD _GAIE ...
16.2.3.3  ORD_CPV ettt e
16.3 10BASE-FP MAU functional Specifications ...........ccueoveiririirienerienienieieeeeeee e 461
16.3.1 Transmit fUnCtion TEQUITEIMENLS .......eeuuertieierierteeteeiierteeeeeteeteetesseestesseeseeseenseeseesseensenseas 461
16.3.1.1 Preamble encoding
16.3.1.1.1  Synchronization Pattern ............ccceeieiiirereiei et 462
16.3.1.1.2  Packet header code rule violation ............cceceevereiirenenenieieeeeece e 462
16.3.1.1.3  UNIQUE WOTA ...eeuieiieniieiieie ettt ettt ettt ettt et ae s esseesaesseensesseenseenes
16.3.1.2  Data tranSIMIL....ccueeiiieeiertieieett et ettet et ettt et e st et et e st eenbe s st enteeseesbeensesseenseeneesseans
16.3.1.3  Collision encoding (Unique WOrd JAm) .........cccceeieiiirerienieieieieeeeee et
16.3.2  Receive function reqUITEIMENES .........coueeeieieieiietieteeieeteeieet ettt eee b e eee e
16.3.2.1 Preamble reconstruction and alignment
16.3.2.2  Data TECEIVE ....euruiiiiireirieieteteiteit ettt
16.3.2.3  Signal presence during colliSion .............coeereniririenieniesieieenene
16.3.3 Loopback function reqUir€ments ..............eoueeeieiriieiertinienienieniee et ee
16.3.4 Collision presence function reqUITCIMENTS. ......cuerveruerreeriereerieseesseeeesseesseeseesseeeessesssesses
16.3.4.1  CICircuit SIZNAINZ . ...ccoveetieiiriieieetieieeteste ettt ettt ettt s saeebesseenbeeneesaeens
16.3.4.2  ColliSION AELECHION .....viueinieiieiieiieitetete ettt et eee b e
16.3.4.3  End of cOIliSION ...c.eouiiuiiiiiiiiiiiiesieieeeee e
16.3.5 signal quality error Message (SQE) Test function requirements
16.3.6  Jabber function TEQUITEIMENLS ........ecuiriertieiieiieieieeteerte et ete et esteeete bt esesaeebeeeesaeenseseeas
45
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

16.3.7 Link fault detection and low light function requirements. ............ccccereerereenieereeneennenenn 466
16.3.8 Interface message time references ... ... 467
16.3.9 MAU state diagram............ccceeveueeneene. ... 467
16.3.9.1 MAU state diagram variables ............ccocererierierininiienenie e 467
16.3.9.2  MAU state diagram tIMETS.......cccveererreeruerrierierteeienteeeesseenseeeesessaesseessesseessesssessenns 469
16.3.9.3  MAU state diagram COUNTETS ...........eeueruirieieiriniinienie ettt ettt e 470

16.4  TIMING SUMIMATY ....eutinieiieiieiieie ettt ettt ete st ettt eseeteeae et eesesseeseabessensesesseneeneeneeneeseeneeseabeeaeeeenee 475

16.5 10BASE-FP Star functional specifications....
16.5.1 Star functions...................

16.5.1.1 Number of ports.............. ... 475
16.5.1.2  Optical POWET diVISION ....c..iuiiieiieiiitietiititeiei ettt 475
16.5.1.3  CONTIGUIALION ...ttt 476
16.5.1.4  RelIability.....ccooueiiiiiiiiiiiiiiiiiiccee e 476
16.5.2  Star optical ChAraCterISTICS .....eoveuirieririeiirieiiieieiereetet ettt 476
16.5.2.1  Star insertion 10SS.........ccccoveeeirenene . 476
16.5.2.2  Star single output port uniformity.... ... 476
16.5.2.3  Star AITECHIVILY..etieiiiiieieciieieeeeee ettt ettt et ettt et e ste et e e st enbessaesaeenseeseeseensesseens 476
16.6  Protocol implementation conformance statement (PICS) proforma for Clause 16, Fiber
optic passive star and medium attachment unit, type 10BASE-FP ..........coocoiiiiiiiiiii 477
16.6.1  TNEOAUCTION....c..ititiieieeet ettt ettt eaeeb e ee 477
16.6.2 Abbreviations and special SYMDOIS..........ccuerieiiiniiiierieieeiee e 477
16.6.2.1  Status Ssymbols ........ccoceceruereunnee . 477
16.6.2.2  Abbreviations.........c.coeeeeeveeeeeeeneeeseeenes .. 477
16.6.3 Instructions for completing the PICS proforma... e 477
16.6.3.1  General structure of the PICS proforma ...........cccceeieviivieniieiiiniiiieneee e 477
16.6.3.2  Additional iNfOrMatioN ..........cceeruieiiiriiiiiiniei ettt 478
16.6.3.3  EXception iNfOrmation ............ccoeiiieiiiiieieieieeiet et 478
16.6.3.4  Conditional TEEIMS ......c.eiemieiieiieiieiiitieeeee et 479
16.6.4 Identification........c.ccocevervevieinincncnene. .. 479
16.6.4.1 Implementation identification ... 479
16.6.4.2  Protocol summary ....................... ... 479
16.6.5 Major capabilities/OPtiONS. .....c.eeeueruiriiitirtiieieeiei ettt eeeere e 480
16.6.6 PICS proforma for the type 10BASE-FP MAU .....c.cccooviviiiieieieieceeeeeeieee e 480
16.6.6.1  Compatibility CONSIAETATIONS ....cvieuveriieiieiieterteeiiestt ettt see e 480
16.6.6.2  Optical transmit PArAMELEIS ........cceeveuiruirririerieiietieteite ettt ese e ereebeeee e e 481
16.6.6.3  Optical TeCeIVE PATAMELETS. .....ccuevieeieieiieiienieieeeceteete ettt et et eae e ebeseeseenee 482
16.6.6.4  Optical medium connector plug and SOCKet..........c.cccereririnininiiicee 482
16.6.6.5 MAU functions
16.6.6.6  PMA Interface MeSSAZES . ......oveeveruieeieieiieietietietiete ettt sie et ettt ese e eseebeeee e e 482
16.6.6.7 PMA t0 MDI OTD MESSAZES...ccuveeveeuririieiiaiiiiiiieniteiteniteteeit ettt eiee e ene 483
16.6.6.8  MDI ORD t0 PMA MESSAZES .....veevviuririieiieiieiiiieniteitentteieeir ettt eeee e ene 483
16.6.6.9  Transmit fUNCHIONS .......ccueiiiiiiiiiiititere ettt e 483
16.6.6.10 Collision Encoding (Unique Word Jam) function .............coccevevievienieieinieeneenenn 484
16.6.6.11 ReECEIVE fUNCHONS ... eouiitiitiitiitiieetee ettt eee e 484
16.6.6.12 Preamble reconstruction and alignment function ... ... 485
16.6.6.13 Data receive function ...........coeeveveeevenenenencnennens ... 485
16.6.6.14 Signal presence during collision .. ... 485
16.6.6.15 LoopbACK fUNCHION ....cuviiiiiiiiiiiieiieiie et 486
16.6.6.16 Collision presence fUNCHON .........c.ooerierierieririnieeie e 486
16.6.6.17 signal quality error Message (SQE) test function..........ccceeceeveevienienienieneeieneenns 487
16.6.6.18  JabbDEr fUNCHION ......eiiiiiiiiiieiiiciiete ettt eete e seeens 487
16.6.6.19 Link Fault Detect function............... ... 487
16.6.6.20 MAU state diagram requirements ... ... 488
16.6.6.21 MAU-t0-AUI signal characteriStiCS......cerierierieriereieieriieieetesieeeesteesveserenaeeneseeens 488

46
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

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

16.6.6.22 MAU-to-AUI DI and CI driver characteristics ...........cceevvieevreeeeeeireeeireeere e 488
16.6.6.23 AUI-to-MAU DO receiver characteristics....
16.6.6.24 MAU-to-AUI circuit termination..................
16.6.6.25 MAU-to-AUI mechanical CONNECHIONS ...........ccveeeviieiiiiieeeieeeieeeee e

16.6.6.26 MAU 1eliability......cooeuiiiiiiiiiiiiiiiiiiiciee e
16.6.6.27 POWET CONSUMPLION. c..cutitieutiiienteetieteeitesteeteeteeitesttentesiee bt etesseessesaeesbeessesaeensessnens
16.6.6.28 PLS—PMA IeqUITCIMENTS .......cueiuireiieieiiititeieieeceeieteete et ste e teee e eeeseeaeeseeseeee e e
16.6.6.29 signal quality error message (SQE) .
16.6.6.30 Environmental requirements.....
16.6.6.31 MAU labeling .......cccocevvveeneiniceennnnes
16.6.7 PICS proforma tables for IOBASE-FP Stars..........ccccceoiiiiiiineneereeeeeeeeeee e
16.6.7.1  Star basic fUNCLIONS .....c.eveuirieiirieiiieieieicit ettt
16.6.7.2  Star optical CharaCteriSTICS ....uevieuieieriieiieeieieteeie st et e eeeeteeeesee e saeessesreenaeenaesseens
16.6.7.3  Star environmental FeqUITSIMENTS .........ccoeereruiriiirinententerientee ettt
16.6.7.4  10BASE-FP star 1abeling.........ccccoiiiiiiiiiiiieieeie e
17. Fiber optic medium attachment unit, type 10BASE-FB.......cccccceiiiiiiieiieeeeeecee e 494
L7.1  SCOPE ettt e bttt h et h et e h bbb et b bt et b e b eae 494
I7.1.1 OVRIVIEW ..ttt bbbttt et et e st bt e bbb aenae e 494
17.1.1.1  Medium attachment UNit..........ccoceeiriririninin e 494
17.1.1.2  Relationship to repeater ............ . 494
17.1.1.3 Remote diagnostic messages .... . 494
17.1.2  Relationship to AUT.........c.ccoeenee. ... 494
17.2  PMA INTEITACE MESSAZES...uvevrerrierieriienieetteieeiesteeteetesteesesseeseessesseessesseensesseenseessesseensesseessenns 495
17.2.1 PMA-to-MDI interface signal encodings ..........cccceceeiriiriririinienieieieieeee e 495
17.2.2  PMA-tO-MDI OTD MESSAZES .....eerueemeieniiiiiiieaiieiesitesie et sie ettt ettt ettt e nae e 495
17.2.2.1  OTD_OULPUL ettt ettt st 496
17.2.2.2 OTD sync idle........ ... 496
17.22.3 OTD_remote fault............. ... 496
17.2.3 MDI ORD-to-PMA messages...... ... 496
17.2.3.1  Status dCOGINE . .cveviiiiieiieiieieieet ettt 496
17.2.3.2  ORD _INPUL..ceitieiieiieieeie sttt ettt et esaesae et e esa e seeneessaensesneeseeneens 496
17.2.3.3  ORD _SYNC 1A1€...cuiuiiiiiiiiiiiciiieietetee ettt 496
17.2.3.4  ORD _1emote fault.......ccooiiiiiiiiiiiiieee e 497
17.2.3.5  ORD _invalid data .......cceoieieiiiiiiieee e e 497
17.2.4  Transitions bEtWeen SIZNALS ........ceevuirieriieierieiieieete st eee ettt sreerte e eaeeeeesseeseesreensenneas 497
17.2.5 Signaling rate
17.3  MAU functional SPeCifiCatiONS ...........oceeuiiuiriiriiieiietiitiet ettt 497
17.3.1 Transmit function reqUITMENTS ...........eeueruirtirerieeietieieiteeieete ettt re e ee 497
17.3.1.1  Data transmit.......ooeeeeeeieieiieeieieeiert ettt 498
17.3.1.2 Synchronous 1dle..........cccoueiiiiininiininiee et 498
17.3.1.3  Fault SIGNAINE.....couiieiiiieiieeieeieeee ettt be e 498
17.3.2  Receive function rEQUITEIMENES .........ccueeeieieieiieiietieteeteeteete sttt ebe e see e 498
17.3.2.1 Data receive
17.3.2.2 Remote status message handling ...........c.ccoeveviiinininininiinicececeee
17.3.3  Collision function reqUITEIMENTS. ........c.eoveieieieietietieteetieteete ettt e et ese e eeeebeeee e e
17.3.3.1  ColliSiON detECHION ...c.vviiiirciiietiieicieecitt ettt
17.3.3.2 End Of COIISION ...ttt e
17.3.4  Loopback function reqUIrEMENTS ..........ccuecueirurrreireriiateniententene ettt et eie et ssennens
17.3.5 Fault-handling function reqUiremMents. ............cocuerueieirieieeeieeie et
17.3.6  Jabber function requirements............c.cceceeververeenene.
17.3.7 Low light level detection function requirements ....
17.3.8 Synchronous qualification function requIrements ...........ceceevuereereeriereerieneenieeeenieeeeneeas
47
Copyright © 2018 IEEE. All rights reserved. Doc u m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 08:47:15 UTC from IEEE Xplore. Restrictions apply.

Full document details: ISO/IEC/IEEE 8802-3-2021


http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021
http://www.avadocuments.com/doc/iso-iec-ieee-8802-3-2021

