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| EEE Standar ds documents are devel oped within the Technical Committees of the IEEE Societies
and the Standards Coordinating Committees of the IEEE Standards Board. Members of the com-
mittees serve voluntarily and without compensation. They are not necessarily members of the Insti-
tute. The standards developed within IEEE represent a consensus of the broad expertise on the
subject within the Institute as well as those activities outside of IEEE that have expressed an inter-
est in participating in the development of the standard.

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 astandard is approved and issued is subject to change brought about through developmentsin
the state of the art and comments received from users of the standard. Every |EEE Standard is sub-
jected to review at least every five years for revision or reaffirmation. When a document is more
than five years old and has not been reaffirmed, it is reasonable to conclude that its contents,
athough 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 |EEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of
membership affiliation with IEEE. Suggestions for changes in documents should bein the form of a
proposed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as
they relate to specific applications. When the need for interpretations is brought to the attention of
|EEE, the Institute will initiate action to prepare appropriate responses. Since |EEE Standards rep-
resent a consensus of all concerned interests, it is important to ensure that any interpretation has
also received the concurrence of a balance of interests. For this reason |EEE and the members of its
technical committees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, |IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: 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 with respect to the existence or validity of any patent rights in
connection therewith. The |EEE shall not be responsible for identifying all patentsfor
which alicense may be required by an |EEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or persona use is
granted by the Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate
feeis paid to Copyright Clearance Center. To arrange for payment of licensing fee, please contact
Copyright Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA;
(508) 750-8400. Permission to photocopy portions of any individual standard for educational class-
room use can al so be obtained through the Copyright Clearance Center.
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Corrected Edition, June 1996

The following corrections have been made to this edition:

Page 23: The designation of reference [A5] has been corrected to ANSI/EIA/TIA 526-14-1990. [ Note that
further updates to annex A can be found in | SO/IEC 8802-3: 1996.]

Page 32: Inthe last line of text on the page, the word “fourth” has been corrected to “sixth.”

Page 174: In figure 24-11, the “BAD SSD” box text has been corrected. “RXD<3.0> 0 1110" now reads
“RXD<3:0> 0 1110".

Page 234: The page, containing subclauses 27.7.4.11 and 27.7.4.12, was inadvertently omitted from the first
printing. It is now included.

Page 286: Under list item @), notes 2 and 3 were misnumbered and have been corrected. Also, referencesin
notes 2 and 3 to table 29-2 have been corrected to table 29-3.

Page 301: In table 30-1d, “aAutoNegAdvertisedTechnologyAbilit” has been corrected to
“aAutoNegAdvertisedTechnologyAbility”.

Page 312: In subclause 30.4.1.1.2, the reference to 20.2.2.3 for “other” has been corrected to 30.2.5.
Page 323: In subclause 30.5.1.1.2, the reference to 20.2.2.3 for “other” has been corrected to 30.2.5.

Note that additional corrections are under consideration, and that some reference documents have been
updated. These will be included in future maintenance documents.
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Introduction

(Thisintroduction is not part of IEEE Std 802.3u-1995.)

This standard is part of a family of standards for local and metropolitan area networks. The relationship
between the standard and other members of the family is shown below. (The numbers in the figure refer to

|EEE standard numbers.)
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802 OVERVIEW & ARCHITECTURE*

* Formerly IEEE Std 802.1A.

Thisfamily of standards deals with the Physical and Data Link layers as defined by the International Organi-
zation for Standardization (1SO) Open Systems Interconnection Basic Reference Model (1SO 7498 : 1984).
The access standards define several types of medium access technologies and associated physical media,
each appropriate for particular applications or system objectives. Other types are under investigation.

The standards defining the technol ogies noted above are as follows:

« |IEEE Std 802%: Overview and Architecture. This standard provides an over-
view to the family of IEEE 802 Standards. This document
forms part of the 802.1 scope of work.

* ANSI/IEEE Std 802.1B LAN/MAN Management. Defines an Open Systems
[ISO/IEC 15802-2]: Interconnection (OSl) management-compatible architecture,
and services and protocol elements for usein aLAN/MAN
environment for performing remote management.

» ANSI/IEEE Std 802.1D MAC Bridging. Specifies an architecture and protocol for the
[ISO/IEC 10038]: interconnection of |EEE 802 LANSs below the MAC service
boundary.
* ANSI/IEEE Std 802.1E System Load Protocol. Specifies a set of services and protocol
[ISO/IEC 15802-4]: for those aspects of management concerned with the loading of

systems on |EEE 802 LANSs.

1The 802 Architecture and Overview standard, originally known as |EEE Std 802.1A, has been renumbered as IEEE Std 802. This has
been done to accommodate recognition of the base standard in afamily of standards. References to IEEE Std 802.1A should be consid-
ered as references to | EEE Std 802.
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* ANSI/IEEE Std 802.2 [ISO/IEC 8802-2]: Logical Link Control

* ANSI/IEEE Std 802.3 [ISO/IEC 8802-3]: CSMA/CD Access Method and Physical Layer Specifications
* ANSI/IEEE Std 802.4 [ISO/IEC 8802-4]: Token BusAccess Method and Physical Layer Specifications

* ANSI/IEEE Std 802.5 [ISO/IEC 8802-5]: Token Ring Access Method and Physical Layer Specifications

* ANSI/IEEE Std 802.6 [ISO/IEC 8802-6]: Distributed Queue Dual BusAccess Method and Physical

Layer Specifications

* |EEE Std 802.9: Integrated Services (IS) LAN Interface at the Medium Access
Control (MAC) and Physical (PHY) Layers

* |[EEE Std 802.10: Interoperable LAN/MAN Security, Currently approved:
Secure Data Exchange (SDE)

 |EEE 802.12: Demand Priority Access Method/Physical Layer Specifications

In addition to the family of standards, the following is a recommended practice for a common Physical

Layer technology:

* |[EEE Std 802.7: |EEE Recommended Practice for Broadband Local Area

Networks
The following additional working groups have authorized standards projects under development:

 |EEE 802.11. Wireless LAN Medium Access Control (MAC) Sublayer and
Physical Layer Specifications

 |EEE 802.14: Standard Protocol for Cable-TV Based Broadband
Communication Network

The reader of this standard is urged to become familiar with the complete family of standards.

Conformance test methodology

An additional standards series, identified by the number 1802, has been established to identify the
conformance test methodology documents for the 802 family of standards. Thus the conformance test
documents for 802.3 are numbered 1802.3, the conformance test documents for 802.5 will be 1802.5, and so
on. Similarly, 1SO will use 18802 to number conformance test standards for 8802 standards.
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IEEE Std 802.3u-1995

At the time this standard (IEEE Std 802.3u-1995) was published, the IEEE 802.3 standard consisted of the
following published documents:

— ISO/IEC 8802-3: 1993 [ANSI/IEEE Std 802.3, 1993 Edition]

— |EEE Std 802.3j-1993, Fiber Optic Active and Passive Star-Based Segments, Type 10BASE-F
(Clauses 15-18)

— |EEE Std 802.3k-1992, Layer Management for 10 Mb/s Baseband Repeaters (Clause 19)

— |EEE Std 802.31-1992, Type 10BASE-T Protocol Implementation Conformance Statement (PICS)
Proforma (Subclause 14.10)

— |EEE Std 802.3p-1993 and |IEEE Std 802.39-1993, Guidelines for the Development of Managed
Objects (GDMO) (ISO/IEC 10165-4) Format for Layer-Managed Objects (Clause 5) and Layer
Management for 10 Mb/s Baseband Medium Attachment Units (MAUSs) (Clause 20)

— |EEE Std 1802.3d-1993, Type 10BASE-T Medium Attachment Unit (MAU) (Conformance Test
Methodology (Clause 6)

At the time this standard was published, there was revision and supplementary material that had been
approved and scheduled for publication. Also, a new edition of 1SO/IEC 8802-3 was in preparation to con-
solidate a significant amount of the above material. Information on the current state of this and other IEEE
802 standards may be obtained from

Secretary, |IEEE Standards Board
445 Hoes Lane

PO. Box 1331

Piscataway, NJ 08855-1331
USA

| EEE 802 committee working documents are available from

IEEE Document Distribution Service
AlphaGraphics #35 Attn: P. Thrush
10201 N. 35th Avenue

Phoenix, AZ 85051

USA

Patent information

The |IEEE Standards Board calls attention to the fact that it is claimed that portions of |EEE Std 802.3u-1995
are the subject of patents owned by a number of companies. The IEEE takes no position with respect to
patent validity. Each of these companies has assured | EEE that it iswilling to grant alicense on these patents
on reasonable and nondiscriminatory terms to anyone wishing to obtain such alicense. The undertakings of
these companiesin this respect are on file with the IEEE Standards Department, and the license details may
be obtained by contacting the Standards Department.
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IEEE Standards for Local and Metropolitan Area Networks:

Supplement to Carrier Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and Physical Layer

Specifications

Revisions to ISO/IEC 8802-3 : 1993 [ANSI/IEEE Std 802.3,

1993 Edition]

EDITORIAL NOTES

1—The following changes to 1SO/IEC 8802-3 : 1993 [ANSI/IEEE Std 802.3, 1993 Edition] (and supplements 802.3}-
1993, 802.3k-1992, 802.31-1992, and 802.3p& g-1993) affect clauses 1, 2, 4, 5, 14, 19, 20, Annex A, and Annex D. These
changes must also be applied to the 1995 edition of 1SO/IEC 8802-3, which will incorporate all the supplements.

2—Thetext as shown includes editorial changes that accommodate recent changesto the |IEEE style.

3—Editing instructions are shown in bold italic type. Where modifications are made to paragraphs of existing text, dele-
tions are shown in strikethreugh-type and additions are underscored. Editorial notes will not be carried over into future

editions.

Replace figure 1-1 with the following:

oSl
REFERENCE
MODEL
LAYERS

APPLICATION

LAN
CSMA/CD
LAYERS

HIGHER LAYERS

PRESENTATION

SESSION

TRANSPORT PLS

NETWORK

*AUI—p

MAU{
MDI —>
MEDIUM

DATA LINK

PMA
PHYSICAL

1 Mb/s, 10 Mb/s

AUl = ATTACHMENT UNIT INTERFACE
MDI = MEDIUM DEPENDENT INTERFACE
MIl = MEDIA INDEPENDENT INTERFACE
MAU = MEDIUM ATTACHMENT UNIT

LLC—LOGICAL LINK CONTROL
MAC—MEDIA ACCESS CONTROL

RECONCILIATION RECONCILIATION

“MIl—p Ml —p
PLS PCS
AUl —p PMA PHY
PMA **pMD
MDI —» MDI —»
MEDIUM MEDIUM
10 Mb/s 100 Mb/s

PLS = PHYSICAL LAYER SIGNALING
PCS = PHYSICAL CODING SUBLAYER
PMA = PHYSICAL MEDIUM ATTACHMENT
PHY = PHYSICAL LAYER DEVICE

PMD = PHYSICAL MEDIUM DEPENDENT

NOTE—The three types of layers below the MAC sublayer are mutually independent.
* AUl is optional for 10 Mb/s systems and is not specified for 1 Mb/s and 100 Mb/s systems.
** Ml is optional for 10 Mb/s DTEs and for 100 Mb/s systems and is not specified for 1 Mb/s systems.
*** PMD is specified for 100BASE-X only; 100BASE-T4 does not use this layer.
For an exposed AUI residing below an Mll, see 22.5.

Figure 1-1—L AN standard relationship to the ISO Opens Systems Interconnection
(OSI) reference model
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Change 1.1.1 to read asfollows:

The Carrier Sense Multiple Access with Collision Detection (CSMA/CD) media access method is the means
by which two or more stations share a common transmission medium. To transmit, a station waits (defers)
for aquiet period on the medium (that is, no other station is transmitting) and then sends the intended mes-
sage in bit-serial form. If, after initiating a transmission, the message collides with that of another station,

then each transmitting station intentionally sends-a-few-additional-bytes transmits for an additional pre-
defined period to ensure propagation of the collision throughout the system. The station remains silent for a
random amount of time (backoff) before attempting to transmit again. Each aspect of this access method
processis specified in detail in subsequent sections of this standard.

This is a comprehensive standard for Local Area Networks employing CSMA/CD as the access method.
This standard isintended to encompass several media types and techniques for signal rates of from 1 Mb/sto
20-Mbf/s 100 Mb/s. This edition of the standard prowdes the necessary specifications for 10-Mb/s-baseband

s , sebal - three families of systems: a1 Mbl/s
baseband svstem 10M b/s baseband and broadband svstems and a100 Mb/s baseband system.

Change 1.1.2.2 to read asfollows:
Fwo Three important compatibility interfaces are defined within what is architecturally the Physical Layer.

a) Medium Dependent Interfaces (MDI). To communicate in a compatible manner, all stations shall
adhere rigidly to the exact specification of physical media signals defined in Section clause 8 (and
beyond) in this standard, and to the procedures that define correct behavior of a station. The
medium-independent aspects of the LLC sublayer and the MAC sublayer should not be taken as
detracting from this point; communication by way of the ISO/IEC 8802-3 [ANSI/IEEE Std 802.3]
Local Area Network requires complete compatibility at the Physical Medium interface (that is, the
coaxial physical cable interface).

b)  Attachment Unit Interface (AUI). It is anticipated that most DTEswill be located some distance from
their connection to the esaxial physical cable. A small amount of circuitry will exist in the Medium
Attachment Unit (MAU) directly adjacent to the eeaxial physical cable, while the mgjority of the
hardware and all of the software will be placed within the DTE. The AUI is defined as a second com-
patibility interface. While conformance with thisinterface is not strictly necessary to ensure commu-
nication, it is highly recommended, since it allows maximum flexibility in intermixing MAUs and
DTEs. The AUI may be optional or not specified for some implementations of this standard that are
expected to be connected directly to the medium and so do not use a separate MAU or its intercon-
necting AUI cable. The PLS and PMA are then part of a single unit, and no explicit AUl implemen-
tation is required.

c) Media Independent Interface (MII). It is anticipated that some DTES will be connected to a remote
PHY, and/or to different medium dependent PHY s. The Ml is defined as a third compatibility inter-
face. While conformance with implementation of this interface is not strictly necessary to ensure
communication, it is highly recommended, since it allows maximum flexibility in intermixing PHY's
and DTEs. The MII is optional.

1.3 References
Replace 1.3 with the following:

The following standards contain provisions which, through references in this text, constitute provisions of
this International Standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this International Standard are encouraged to investi-
gate the possibility of applying the most recent editions of the standards listed below. Members of IEC and
SO maintain registers of currently valid International Standards.
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EDITORIAL NOTE—In the following references, changes are not indicated by strikethroughs and underscores.

ANSI X3.237-1995, Rev 2.1 (1 January 1995), FDDI Low-Cost Fibre Physical Layer—Medium Dependent
(LCF-PMD) (ISO/IEC CD 9314-9).

ANSI X3.263: 1995, Revision 2.2 (1 March 1995), FDDI Twisted Pair—Physical Medium Dependent (TP-
PMD) (ISO/IEC CD 9314-10).

CISPR 22: 1993, Limits and Methods of Measurement of Radio Interference Characteristics of Information
Technology Equipment.t

IEC 60, High-voltage test techniques.?
|EC 68, Basic environmental testing procedures.

IEC 96-1: 1986, Radio-frequency cables, Part 1: General requirements and measurement methods, and
Amendment 2: 1993.

IEC 169-8: 1978 and -16: 1982, Radio-frequency connectors, Part 8: Radio-frequency coaxial connectors
with inner diameter of outer conductor 6.5 mm (0.256 in) with bayonet lock—Characteristic impedence
50 ohms (Type BNC) and Part 16: Radio-frequency coaxial connectors with inner diameter of outer conduc-
tor 7 mm (0.276 in) with screw coupling—Characteristic impedence 50 ohms (75 ohms) (Type N).

IEC 380: 1985, Safety of electrically energized office machi nes.3
|EC 435: 1983, Safety of data processing equipment.

IEC 603-7: 1990, Connectors for frequencies below 3 MHz for use with printed boards, Part 7: Detail speci-
fication for connectors, 8-way, including fixed and free connectors with common mating features.

IEC 793-1: 1992, Optical fibres, Part 1: Generic specification.

IEC 793-2: 1989, Optical fibres, Part 2: Product specifications.”
IEC 794-1: 1993, Optical fibre cables, Part 1: Generic specification.
|EC 794-2: 1989, Optical fibre cables, Part 2: Product specifications.

IEC 807-2: 1992, Rectangular connectors for frequencies below 3 MHz, Part 2: Detail specification for a
range of connectors with assessed quality, with trapezoidal shaped metal shells and round contacts—Fixed
solder contact types.

IEC 825-1: 1993, Safety of laser products, Part 1: Equipment classification, requirements and user’s guide.

1CISPR documents are available from the International Electrotechnical Commission, 3 rue de Varembé, Case Postale 131, CH 1211,
Genéve 20, Switzerland/Suisse. CISPR documents are also available in the United States from the Sales Department, American
National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.

2IEC publications are available from International Electrotechnical Commission. IEC publications are also available in the United
States from the American National Standards Institute.

3IEC 380: 1985 was withdrawn in 1991. It has been replaced by IEC 950: 1991.
4IEC 435: 1983 was withdrawn in 1991. It has been replaced by IEC 950: 1991.

5subclause 9.9 isto be read with the understanding that the following changes to | EC 793-2: 1989 have been requested: a) Correction of
the numerical aperture tolerancein table 111 to £0.015; and b) Addition of another bandwidth category of 150 MHz referred to 1 km, for
thetype Albfibreintablelll.
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IEC 874-1: 1993, Connectors for optical fibres and cables, Part 1: Generic specification.

IEC 874-2: 1993, Connectors for optical fibres and cables, Part 2: Sectional specification for fibre optic con-
nector—Type F-SMA.

IEC 950: 1991, Safety of information technology equipment, including electrical business equi pment.6

IEC 1076-3-101: 1995 [48B Secretariat 276], Detail specification for a range of shielded connectors with
trapezoidal shaped shells and nonremovable rectangular contacts on a 1.27 x 2.54 millimeter centerline.’

IEEE Std 802-1990, |EEE Standards for Local and Metropolitan Area Networks: Overview and Architecture
(ANS) 8

IEEE Std 802.1F-1993, IEEE Standards for Local and Metropolitan Area Networks: Common Definitions
and Procedures for IEEE 802 Management Information (ANSI).

SO 2382-9: 1984, Data processing—\Vocabulary—Part 9: Data communications.?
SO 7498: 1984, Information processing systems—Open Systems I nterconnection—Basic Reference Mode.

ISO/IEC 8824: 1990, Information technology—Open Systems Interconnection—Specification of Abstract
Syntax Notation One (ASN.1).

ISO/IEC 8825: 1990, Information technology—Open Systems Interconnection—Specification of Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1).

SO 9314-1: 1989, Information processing systems—Fibre Distributed Data Interface (FDDI)—Part 1.
Token Ring Physical Layer Protocol (PHY).

SO 9314-2: 1989, Information processing systems—Fibre Distributed Data Interface (FDDI)—Part 2:
Token Ring MediaAccess Control (MAC).

SO 9314-3: 1990, Information processing systems—Fibre Distributed Data Interface (FDDI)—Part 3:
Physical Layer Medium Dependent (PMD).

ISO/IEC 10040: 1992, Information technology—Open Systems |nterconnection—Systems management
overview.

ISO/IEC 10164-1: 1993, Information technology—Open Systems Interconnection—Systems manage-
ment—Object Management Function.

ISO/IEC 10165-1: 1993, Information technology—Open Systems | nterconnection—Management informa-
tion services—Structure of management information—M anagement Information Model.

ISO/IEC 10165-2: 1992, Information technology—Open Systems | nterconnection—Management informa-
tion services—Structure of management information—Definition of management information.

61EC 950: 1991 replaces |EC 380: 1985 and 435: 1983.
“Presently this is a committee draft.

8IEEE publications are available from the Ingtitute of Electrical and Electronics Engineers, Service Center, 445 Hoes Lane, PO. Box
1331, Piscataway, NJ 08855-1331, USA.

91S0 and ISO/IEC publications are available from the International Organization for Standardization, Case Postale 56, 1 rue de
Varembé, CH-1211, Genéve 20, Switzerland/Suisse. They are also available in the United States from the American National Standards
Institute.
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ISO/IEC 10165-4: 1992, Information technology—Open Systems | nterconnection—Management informa-
tion services—Structure of management information—Part 4. Guidelines for the definition of managed
objects.

| SO/IEC 7498-4: 1989, Information processing systems—Open Systems | nterconnection—Basic Reference
Model—Part 4: Management framework.

ISO/IEC 8877: 1992, Information technology—Telecommunications and information exchange between
systems—I nterface connector and contact assignments for ISDN Basic Access Interface located at reference
pointsSand T.

ISO/IEC 9646-1: 1994, Information technology—Open Systems Interconnection—Conformance testing
methodology and framework—~Part 1: General concepts.

ISO/IEC 9646-2; 1994, Information technology—Open Systems Interconnection—Conformance testing
methodology and framework—Part 2: Abstract Test Suite specification.

ISO/IEC 10165-4: 1992, Information technology—Open Systems Interconnection—Structure of manage-
ment information—~Part 4: Guidelines for the definition of managed objects.

ISO/IEC 11801: 1995, Information technology—Generic cabling for customer premises.

NOTE—Local and national standards such as those supported by ANSI, EIA, IEEE, MIL, NPFA, and UL are not afor-
mal part of the ISO/IEC 8802-3 standard except where no international standard equivalent exists. Reference to such
local or national standards may be useful resource material and are located in annex A.

1.4 Definitions

EDITORIAL NOTE—The definitions subclauses within several clauses of ISO/IEC 8802-3 are consolidated in this
revised clause. In the following definitions, changes are not indicated by strikethroughs and underscores. See the end of
this subclause for further editing instructions.

Replace 1.4 with the following text:

1.4.1 100BASE-FX: |IEEE 802.3 Physical Layer specification for a 100 Mb/s CSMA/CD LAN over two
optical fibers. (See |EEE 802.3 clauses 24 and 26.)

1.4.2 100BASE-T: IEEE 802.3 Physical Layer specification for a 100 Mb/s CSMA/CD LAN. (See IEEE
802.3 clauses 22 and 28.)

1.4.3 100BASE-T4: IEEE 802.3 Physical Layer specification for a 100 Mb/s CSMA/CD LAN over four
pairs of Category 3, 4, and 5 unshielded twisted-pair (UTP) wire. (See |EEE 802.3 clause 23.)

1.4.4 100BASE-T X: |EEE 802.3 Physical Layer specification for a 100 Mb/s CSMA/CD LAN over two
pairs of Category 5 UTP or shielded twisted-pair (STP) wire. (See IEEE 802.3 clauses 24 and 25.)

1.4.5 100BASE-X: |IEEE 802.3 Physical Layer specification for a 100 Mb/s CSMA/CD LAN that uses the
PMD sublayer and MDI of the SO 9314 group of standards developed by ASC X3T12 (FDDI). (See IEEE
802.3 clause 24.)

1.4.6 10BASE2: |IEEE 802.3 Physical Layer specification for a 10 Mb/s CSMA/CD LAN over RG 58 coax-
ia cable. (See |IEEE 802.3 clause 10.)

1.4.7 10BASES: |EEE 802.3 Physical Layer specification for a10 Mb/s CSMA/CD LAN over coaxia cable
(i.e, thicknet). (See IEEE 802.3 clause 8.)
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1.4.8 10BASE-F: IEEE 802.3 Physical Layer specification for a 10 Mb/s CSMA/CD LAN over fiber optic
cable. (See |IEEE 802.3 clause 15.)

1.4.9 10BASE-FB port: A port on a repeater that contains an internal 10BASE-FB Medium Attachment
Unit (MAU) that can connect to a similar port on another repeater. (See | EEE 802.3 clause 9, figure 15-1(b)
and 17.3))

1.4.10 10BASE-FB segment: A fiber optic link segment providing a point-to-point connection between two
10BASE-FB ports on repeaters. (See link segment |EEE 802.3 figure 15-1(b) and figure 15-2.)

1.4.11 10BASE-FL segment: A fiber optic link segment providing point-to-point connection between two
10BASE-FL MAUS. (See link segment IEEE 802.3 figure 15.1 (c) and figure 15-2.)

1.4.12 10BASE-FP segment: A fiber optic mixing segment, including one 10BASE-FP Star and all of the
attached fiber pairs. (See IEEE 802.3 figure 15-1(a), figure 15-2, and mixing segment.)

1.4.13 10BASE-FP Star: A passive device that is used to couple fiber pairs together to form a 10BASE-FP
segment. Optical signals received at any input port of the 10BASE-FP Star are distributed to all of its output
ports (including the output port of the optical interface from which it was received). A 10BASE-FP Star is
typically comprised of a passive-star coupler, fiber optic connectors, and a suitable mechanical housing. (See
|EEE 802.3, 16.5.)

1.4.14 10BASE-T: |EEE 802.3 Physical Layer specification for a 10 Mb/s CSMA/CD LAN over two pairs
of twisted-pair telephone wire. (See IEEE 802.3 clause 14.)

1.4.15 10BROAD36: IEEE 802.3 Physical Layer specification for 10 Mb/s CSMA/CD LAN over single
broadband cable. (See |IEEE 802.3 clause 11.)

1.4.16 1BASES5: IEEE 802.3 Physical Layer specification for 1 Mb/s CSMA/CD LAN over two pairs of
twisted-pair telephone wire. (See |IEEE 802.3 clause 12.)

1.4.17 ability: A mode that a device can advertise using Auto-Negotiation. For modes that represent a type
of dataservice, adevice shall be ableto operate that data service before it may advertise this ability. A device
may support multiple abilities. (See IEEE 802.3, 28.2.1.2.2.)

1.4.18 Acknowledge Bit: A hit used by |EEE 802.3 Auto-Negotiation to indicate that a station has success-
fully received multiple identical copies of the Link Code Word. This hit is only set after an identical Link
Code Word has been received three times in succession. (See |IEEE 802.3, 28.2.1.2.4.)

1.4.19 advertised ability: An operational mode that is advertised using Auto-Negotiation. (See |EEE 802.3,
28.2.1.2.2)

1.4.20 agent code: A term used to refer to network management entity software residing in a node that can
be used to remotely configure the host system based on commands received from the network control host,
collect information documenting the operation of the host, and communicate with the network control host.
(See |EEE 802.3 clause 30.)

1.4.21 agent: A term used to refer to the managed nodes in a network. Managed nodes are those nodes that
contain a network management entity (NME), which can be used to configure the node and/or collect data
describing operation of that node. The agent is controlled by a network control host or manager that contains
both an NME and network management application (NMA) software to control the operations of agents.
Agentsinclude systems that support user applications as well as nodes that provide communications services
such as front-end processors, bridges, and routers. (See | EEE 802.3 clause 30.)
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1.4.22 agile device: A device that supports automatic switching between multiple Physical Layer technolo-
gies. (See |EEE 802.3 clause 28.)

1.4.23 Attachment Unit Interface (AUI): In 10 Mb/s CSMA/CD, the interface between the MAU and the
data terminal equipment (DTE) within adata station. Note that the AUI carries encoded signals and provides
for duplex data transmission. (See IEEE 802.3 clauses 7 and 8.)

1.4.24 Auto-Negotiation: The algorithm that allows two devices at either end of alink segment to negotiate
common data service functions. (See |EEE 802.3 clause 28.)

1.4.25 balanced cable: A cable consisting of one or more metallic symmetrical cable elements (twisted
pairs or quads). (From ISO/IEC 11801: 1995.)

1.4.26 Base Link Code Word: The first 16-bit message exchanged during |IEEE 802.3 Auto-Negotiation.
(See |IEEE 802.3, 28.2.1.2))

1.4.27 Base Page: See: Base Link Code Word.

1.4.28 baseband coaxial system: A system whereby information is directly encoded and impressed upon
the transmission medium. At any point on the medium only one information signal at a time can be present
without disruption.

1.4.29 baud: A unit of signaling speed, expressed as the number of times per second the signal can change
the electrical state of the transmission line or other medium. Note—Depending on the encoding strategies, a
signal event may represent a single bit, more, or less that one bit. Contrast with: bit rate; bits per second.
(From | EEE Std 610.7-1995 [A16].19)

1.4.30 Binary Phase Shift Keying (Binary PSK or BPSK): A form of modulation in which binary data are
transmitted by changing the carrier phase by 180 degrees. (See |[EEE 802.3 clause 11.)

1.4.31 bit cell: Thetimeinterval used for the transmission of asingle data (CDO or CD1) or control (CVH or
CVL) symbal.

1.4.32 bit rate (BR): The total number of bits per second transferred to or from the Medium Access Control
(MAC). For example, 100BASE-T has a bit rate of one hundred million bits per second (108 bys).

1.4.33 bit time (BT): The duration of one bit as transferred to and from the MAC. The bit time is the recip-
rocal of the bit rate. For example, for 100BASE-T the bit rateis 108 sor 10 ns.

1.4.34 BR/2: One half of the BR in Hertz.
1.4.35 branch cable: In 10BROAD36, the AUI cable interconnecting the DTE and MAU system components.

1.4.36 bridge: A layer 2 interconnection device that does not form part of a CSMA/CD collision domain but
rather, appears asa MAC to the collision domain. (See aso |EEE Std 610.7-1995 [A16].)

1.4.37 Broadband LAN: A local area network in which information is transmitted on modulated carriers,
alowing coexistence of multiple simultaneous services on a single physical medium by frequency division
multiplexing. (See IEEE 802.3 clause 11.)

10Numbers in brackets correspond to those of the additional reference material in annex A.
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1.4.38 bundle: A group of signals that have acommon set of characteristics and differ only in their informa-
tion content.

1.4.39 carrier sense: In alocal area network, an ongoing activity of a data station to detect whether another
station is transmitting. Note—The carrier sense signal indicates that one or more DTES are currently trans-
mitting.

1.4.40 Category 3 balanced cabling: Balanced 100 Q and 120 Q cabling (cable and associated connecting
hardware) whose transmission characteristics are specified up to 16 MHz (i.e., performance meets the
requirements of a Class C link in accordance with 1SO/IEC 11801: 1995). Commonly used by |EEE 802.3
10BASE-T ingtalations. In addition to the requirements outlined in 1SO/IEC 11801: 1995, IEEE 802.3
clause 23 specifies additional requirements for these cables when used with 100BA SE-T4.

1.4.41 Category 4 balanced cabling: Balanced 100 Q and 120 Q cabling (cable and associated connecting
hardware) whose transmission characteristics are specified up to 20 MHz in accordance with 1SO/
IEC 11801: 1995. In addition to the requirements outlined in ISO/IEC 11801: 1995, |EEE 802.3 clause 23
specifies additional requirements for these cables when used with 100BA SE-T4.

1.4.42 Category 5 balanced cabling: Balanced 100 Q and 120 Q cabling (cable and associated connecting
hardware) whose transmission characteristics are specified up to 100 MHz (i.e., performance meets the
requirements of a Class D link as per ISO/IEC 11801: 1995). In addition to the requirements outlined in
ISO/IEC 11801: 1995, |EEE 802.3 clauses 23 and 25 specify additional requirements for these cables when
used with 100BASE-T.

1.4.43 CATV-Type broadband medium: A broadband system comprising coaxial cables, taps, splitters,
amplifiers, and connectors the same as those used in Community Antenna Television (CATV) or cable televi-
sion installations. (See IEEE 802.3 clause 11.)

1.4.44 center wavelength: The average of two optical wavelengths at which the spectral radiant intensity is
50% of the maximum value. (See IEEE 802.3 clause 11.)

1.4.45 channel: A band of frequencies dedicated to a certain service transmitted on the broadband medium.
(See |EEE 802.3 clause 11.)

1.4.46 circuit: The physical medium on which signals are carried across the AUl for 10BASE-T or MII (for
100BASE-T). For 10BASE-T, the data and control circuits consist of an A circuit and a B circuit forming a
balanced transmission system so that the signal carrier on the B circuit isthe inverse of the signal carried on
the A circuit.

1.4.47 Class | repeater: A type of 100BASE-T repeater set with internal delay such that only one repeater
set may exist between any two DTEs within a single collision domain when two maximum length copper
cable segments are used. (See |EEE 802.3 clause 27.)

1.448 Class || repeater: A type of |EEE 802.3 100BASE-T repeater set with internal delay such that only
two or fewer such repeater sets may exist between any two DTEs within a single collision domain when two
maximum length copper cable segments are used. (See IEEE 802.3 clause 27.)

1.4.49 Clocked Data One (CD1): A Manchester-encoded data1. A CD1 isencoded asaL O for the first half
of the bit-cell and a HI for the second half of the bit-cell. (See IEEE 802.3 clause 12.)

1.4.50 Clocked Data Zero (CDO0): A Manchester-encoded data 0. A CDO is encoded as a HI for the first
half of the bit-cell and aLO for the second half of the bit-cell. (See IEEE 802.3 clause 12.)
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1.4.51 Clocked Violation HI (CVH): A symbol that deliberately violates Manchester-encoding rules, used
as a part of the Collision Presence signal. A CVH is encoded as atransition from LO to HI at the beginning
of the bit cell, HI for the entire bit cell, and a transition from HI to LO at the end of the bit cell. (See IEEE
802.3 clause 12.)

1.4.52 Clocked Violation LO (CVL): A symbol that deliberately violates Manchester-encoding rules, used
as apart of the Collision Presence signal. A CVL is encoded as atransition from HI to LO at the beginning
of the bit cell, LO for the entire bit cell, and a transition from LO to HI at the end of the bit cell. (See IEEE
802.3 clause 12.)

1.4.53 coaxial cableinterface: The electrical and mechanical interface to the shared coaxial cable medium
either contained within or connected to the MAU. Also known as the Medium Dependent Interface (MDI).

1.4.54 coaxial cable section: A single length of coaxial cable, terminated at each end with amale BNC con-
nector. Cable sections are joined to other cable sections via BNC plug/receptacle barrel or Type T adapters.

1.4.55 coaxial cable segment: A length of coaxia cable made up from one or more coaxia cable sections
and coaxial connectors, and terminated at each end in its characteristic impedance.

1.4.56 coaxial cable: A two-conductor (center conductor, shield system), concentric, constant impedance
transmission line used as the trunk medium in the baseband system.

1.4.57 Code Rule Violation (CRV): An analog waveform that is not the result of the valid Manchester-
encoded output of a single optical transmitter. The collision of two or more 10BASE-FB optical transmis-
sions will cause multiple CRVs. The preamble encoding of a single 10BASE-FP optical transmission con-
tainsasingle CRV. (See |IEEE 802.3, 16.3.1.1.)

1.4.58 code-bit: In 100BASE-X, the unit of data passed across the PMA service interface, and the smallest
signaling element used for transmission on the medium. A group of five code-bits constitutes a code-group
in the 100BASE-X PCS. (See |EEE 802.3 clause 24.)

1.4.59 code-group: For IEEE 802.3, a set of encoded symbols representing encoded data or control infor-
mation. For 100BASE-T4, a set of six ternary symbols that, when representing data, conveys an octet. (See
|EEE 802.3 clause 23.) For 100BASE-TX and 100BASE-FX, a set of five code-bits that, when representing
data, conveys anibble. (See |IEEE 802.3 clause 24.)

1.4.60 collision domain: A single CSMA/CD network. If two or more MAC sublayers are within the same
collision domain and both transmit at the same time, a collision will occur. MAC sublayers separated by a
repeater are in the same collision domain. MAC sublayers separated by a bridge are within different colli-
sion domains.

1.4.61 collision presence: A signal generated within the Physical Layer by an end station or hub to indicate
that multiple stations are contending for access to the transmission medium. (See |EEE 802.3 clauses 8 and 12.)

1.4.62 collision: A condition that results from concurrent transmissions from multiple DTE sources within a
single collision domain.

1.4.63 common-mode voltage: The instantaneous algebraic average of two signals applied to a balanced
circuit, with both signals referenced to a common reference. Also called longitudinal voltage in the tele-
phone industry.

1.4.64 compatibility interfaces: The MDI cable, the AUI branch cable, and the MII; the three points at
which hardware compatibility is defined to allow connection of independently designed and manufactured
components to a baseband transmission medium. (See |EEE 802.3 clause 8.)
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1.4.65 continuous wave (CW): A carrier that is not modulated or switched.

1.4.66 Control Signal One (CS1): An encoded control signal used on the Control In and Control Out cir-
cuits. A CS1 isencoded asasignal at half the bit rate (BR/2). (See |IEEE 802.3 clause 12.)

1.4.67 Control Signal Zero (CS0): An encoded control signal used on the Control In and Control Out cir-
cuits. A CS0 isencoded as asignal at the bit rate (BR). (See IEEE 802.3 clause 12.)

1.4.68 cross connect: A group of connection points, often wall- or rack-mounted in awiring closet, used to
mechanically terminate and interconnect twisted-pair building wiring.

1.4.69 data frame: Consists of the Destination Address, Source Address, Length Field, logical link control
(LLC) Data, PAD, and Frame Check Sequence.

1.4.70 Data Terminal Equipment (DTE): Any source or destination of data connected to the LAN.

1.4.71 dBmV: Decibels referenced to 1.0 mV measured at the same impedence. Used to define signal levels
in CATV-type broadband systems. (See |EEE 802.3 clause 11.)

1.4.72 dedicated service: A CSMA/CD network in which the collision domain consists of two and only two
DTEs so that the total network bandwidth is dedicated to supporting the flow of information between them.

1.4.73 differential-mode voltage: The instantaneous algebraic difference between the potential of two sig-
nals applied to the two sides of a balanced circuit. Also called metallic voltage in the telephone industry.

1.4.74 drop cable: In 10BROADS36, the small diameter flexible coaxial cable of the broadband medium that
connectsto aMAU. (See: trunk cable.)

1.4.75 eight-pin modular: An eight-wire connector. (From ISO/IEC 8877: 1992.)

1.4.76 End-of-Stream Delimiter (ESD): A code-group pattern used to terminate a normal data transmis-
sion. For 100BASE-T4, the ESD is indicated by the transmission of five predefined ternary code-groups
named eopl-5. (See |EEE 802.3 clause 23.) For 100BASE-X, the ESD is indicated by the transmission of
the code-group /T/R. (See |EEE 802.3 clause 24.)

1.4.77 Extinction Ratio: Theratio of the low optical power level to the high optical power level on an opti-
cal segment. (See |EEE 802.3 clause 15.)

1.4.78 Fast Link Pulse (FLP) Burst: A group of no more than 33 and not less than 17 10BASE-T compati-
ble link integrity test pulses. Each FLP Burst encodes 16 bits of data using an aternating clock and data
pulse sequence. (See figure 14-12, |IEEE 802.3 clause 14 and figure 28-4, IEEE 802.3 clause 28.)

1.4.79 Fibre Distributed Data Interface (FDDI): A 100 Mb/s, fiber optic-based, token-ring LAN standard
(ANSI X3T12, formerly X3.237-199X.

1.4.80 fiber optic cable: A cable containing one or more optical fibers as specified in |IEEE 802.3, 15.3.1.

1.4.81 Fiber Optic Inter-Repeater Link (FOIRL): A Fiber Optic Inter-Repeater Link segment and its two
attached MAUSs. (See |EEE 802.3 clause 15.)

1.4.82 Fiber Optic Inter-Repeater Link Segment (FOIRL Segment): A fiber optic link segment provid-
ing a point-to-point connection between two FOIRL MAUS or between one FOIRL MAU and one 10BA SE-
FL MAU. See! link segment.
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1.4.83 Fiber Optic Medium Attachment Unit (FOMAU): A MAU for fiber applications. (See IEEE 802.3
clause 9.)

1.4.84 Fiber Optic Medium-Dependent I nterface (FOMDI): For 10BASE-F, the mechanical and optical
interface between the optical fiber cable link segment and the FOMAU. (See IEEE 802.3 clause 9.)

1.4.85 Fiber Optic Physical Medium Attachment (FOPMA): For 10BASE-F, the portion of the FOMAU
that contains the functional circuitry. (See IEEE 802.3 clause 9.)

1.4.86 fiber pair: Optical fibers interconnected to provide two continuous light paths terminated at each end
in an optical connector. Any intermediate optical connections must have insertion and return loss character-
istics that meet or exceed |EEE 802.3, 15.3.2.1 and 15.3.2.2, respectively. (See |[EEE 802.3, 15.3.1.)

1.4.87 FOIRL BER: For 10BASE-F, the mean hit error rate of the FOIRL. (See |EEE 802.3 clause 9.)

1.4.88 FLP Burst Sequence: The sequence of FLP Bursts transmitted by the Local Station. This term is
intended to differentiate the spacing between FLP Bursts from the individual pulse spacings within an FLP
Burst. (See |IEEE 802.3 clause 28.)

1.4.89 FOIRL callision: For 10BA SE-F, the simultaneous transmission and reception of datain a FOMAU.
(See |EEE 802.3 clause 9.)

1.4.90 FOIRL Compatibility Interface: For 10BASE-F, the FOMDI and AUI (optional); the two points at
which hardware compatibility is defined to allow connection of independently designed and manufactured
components to the baseband optical fiber cable link segment. (See |EEE 802.3 clause 9.)

1.4.91 FOMAU'’s Receive Optical Fiber: For 10BASE-F, the optical fiber from which the local FOMAU
receives signals. (See |[EEE 802.3 clause 9.)

1.4.92 FOMAU’s Transmit Optical Fiber: For 10BASE-F, the optical fiber into which the loca FOMAU
transmits signals. (See |EEE 802.3 clause 9.)

1.4.93 full duplex: A type of networking that supports duplex transmission as defined in |EEE Std 610.7-
1995 [A16]. Although some types of full-duplex networking are popularly referred to as Ethernet because
they use the |EEE 802.3 defined frame, full duplex does not employ CSMA/CD and is not covered by this
standard.

1.4.94 group: A repeater port or a collection of repeater ports that can be related to the logical arrangement
of ports within arepeater.

1.4.95 group delay: In 10BROAD36, the rate of change of total phase shift, with respect to frequency,
through a component or system. Group delay variation is the maximum difference in delay as a function of
frequency over aband of frequencies. (See IEEE 802.3 clause 11.)

1.4.96 headend: In 10BROADS36, the location in a broadband system that serves as the root for the branch-
ing tree comprising the physical medium; the point to which all inbound signals converge and the point from
which all outbound signals emanate. (See IEEE 802.3 clause 11.)

1.4.97 header hub (HH): The highest-level hub in ahierarchy of hubs. The HH broadcasts signals transmit-
ted to it by lower level hubs or DTEs such that they can be received by all DTES that may be connected to it
either directly or through intermediate hubs. (See IEEE 802.3, 12.2.1 for details.)
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1.4.98 hub: A device used to provide connectivity between DTEs. Hubs perform the basic functions of
restoring signal amplitude and timing, collision detection, and notification and signal broadcast to lower
level hubs and DTES. (See IEEE 802.3 clause 12.)

1.4.99 idle (IDL): A signal condition where no transition occurs on the transmission line, that is used to
define the end of aframe and ceases to exist after the next LO or HI transition on the AUI or MII circuits. An
IDL always begins with aHI signal level. A driver is required to send the IDL signal for at least 2 hit times
and areceiver is required to detect IDL within 1.6 bit times. (See IEEE 802.3, 7.3 and 12.3.2.4.4 for addi-
tional details.)

1.4.100 in-band signaling: The transmission of a signal using a frequency that is within the bandwidth of
theinformation channel. Contrast with: out-of-band signaling. Syn: in-channel signaling. (From |EEE Std
610.7-1995[A16].)

1.4.101 Inter-Repeater Link (IRL): A mechanism for connecting two and only two repeater sets.

1.4.102 Inter-Packet Gap (IPG): A delay or time gap between CSMA/CD packets intended to provide
interframe recovery time for other CSMA/CD sublayers and for the Physical Medium. (See |IEEE 802.3,
4.2.3.2.1 and 4.2.3.2.2.) For example, for 10BASE-T, the IPG is 9.6 us (96 bit times); for 100BASE-T, the
IPG is0.96 ps (96 hit times.)

1.4.103 intermediate hub (IH): A hub that occupies any level below the header hub in a hierarchy of hubs.
(See |EEE 802.3, 12.2.1 for details.)

1.4.104 Jabber function: A mechanism for controlling abnormally long transmissions (i.e., jabber.)

1.4.105 jabber: A condition wherein a station transmits for a period of time longer than the maximum per-
missible packet length, usually due to afault condition.

1.4.106 link: The transmission path between any two interfaces of generic cabling. (From SO/
IEC 11801: 1995.)

1.4.107 Link Code Word: The 16 bits of data encoded into a Fast Link Pulse Burst. (See IEEE 802.3 clause
28.)

1.4.108 link partner: The device at the opposite end of alink segment from the local station. The link part-
ner device may be either aDTE or arepeater. (See |[EEE 802.3 clause 28.)

1.4.109 link pulse: Communication mechanism used in 10BASE-T and 100BASE-T networks to indicate
link status and (in Auto-Negotiation-equipped devices) to communicate information about abilities and
negotiate communication methods. 10BASE-T uses Normal Link Pulses (NLPs), which indicate link status
only. 10BASE-T and 100BASE-T nodes equipped with Auto-Negotiation exchange information using a Fast
Link Pulse (FLP) mechanism that is compatible with NLP. (See |EEE 802.3 clauses 14 and 28.)

1.4.110 link segment: The point-to-point full-duplex medium connection between two and only two MDIs.

1.4.111 Link Segment Delay Value (L SDV): A number associated with a given segment that represents the
delay on that segment used to assess path delays for 100 Mb/s CSMA/CD networks. LSDV is similar to
SDV; however, LSDV values do not include the delays associated with attached end stations and/or repeat-
ers. (See |IEEE 802.3, 29.3)

1.4.112 |ocal ability: See: ability.
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1.4.113 local device: The loca device that may attempt to Auto-Negotiate with a link partner. The local
device may be either aDTE or repeater. (See IEEE 802.3 clause 28.)

1.4.114 Media Access Control (MAC): The data link sublayer that is responsible for transferring data to
and from the Physical Layer.

1.4.115 Media I ndependent Interface (MI1): A transparent signal interface at the bottom of the Reconcili-
ation sublayer. (See |[EEE 802.3 clause 22.)

1.4.116 Medium Attachment Unit (MAU): A device containing an AUI, PMA, and MDI that is used to
connect arepeater or DTE to a transmission medium.

1.4.117 Medium Dependent Interface (MDI): The mechanical and electrical interface between the trans-
mission medium and the MAU (10BASE-T) or PHY (100BASE-T).

1.4.118 M essage Code (M C): The predefined 12-bit code contained in an Auto-Negotiation Message Page.
(See IEEE 802.3 clause 28.)

1.4.119 Message Page (MP): An Auto-Negotiation Next Page encoding that contains a predefined 12-bit
message code. (See |EEE 802.3 clause 28.)

1.4.120 Management I nformation Base (MIB): A repository of information to describe the operation of a
specific network device.

1.4.121 mixing segment: A medium that may be connected to more than two MDls.

1.4.122 network control host: A network management central control center that is used to configure
agents, communicate with agents, and display information collected from agents.

1.4.123 Next Page Algorithm (NPA): The algorithm that governs Next Page communication. (See |[EEE
802.3 clause 28.)

1.4.124 Next Page Bit: A bit in the Auto-Negotiation base Link Code Word or Next Page encoding(s) that
indicates that further Link Code Word transfer is required. (See |EEE 802.3 clause 28.)

1.4.125 Next Page: General class of pages optionally transmitted by Auto-Negotiation-able devices follow-
ing the base Link Code Word negotiation. (See | EEE 802.3 clause 28.)

1.4.126 nibble: A group of four data bits. The unit of data exchange on the MII. (See IEEE 802.3 clause 22.)

1.4.127 NLP Receive Link Integrity Test Function: Auto-Negotiation's Link Integrity Test function that
allows backward compatibility with the 10BASE-T Link Integrity Test function of |EEE 802.3 figure 14-6.
(See |EEE 802.3 clause 28.)

1.4.128 NL P sequence: A Normal Link Pulse sequence, defined in IEEE 802.3, 14.2.1.1asTP_IDL.

1.4.129 Normal Link Pulse (NLP): An out-of-band communications mechanism used in 10BASE-T to
indicate link status. (See IEEE 802.3 figure 14-12.)

1.4.130 NRZI-bit: A code-bit transferred in NRZI format. The unit of data passed across the PMD service
interface in 100BASE-X.
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1.4.131 NRZI: Non-Return-to-Zero, Invert on Ones. An encoding technique used in FDDI (1SO 9314-1:
1989, 1SO 9314-2: 1989, 1SO 9314-3: 1989) where a polarity transition represents a logical ONE. The
absence of a polarity transition denotes alogical ZERO.

1.4.132 octet: A byte composed of eight bits. (From IEEE Std 610.7-1995 [A16].)
1.4.133 Optical Fiber CableInterface: See: FOMDI.

1.4.134 Optical Fiber Cable Link Segment: A length of optical fiber cable that contains two optical fibers
and is comprised of one or more optical fiber cable sections and their means of interconnection, with each
optical fiber terminated at each end in the optical connector plug. (See |IEEE 802.3, 9.9.5.1 and 9.9.5.2.)

1.4.135 optical fiber: A filament-shaped optical waveguide made of dielectric materials.

1.4.136 Optical Idle Signal: The signal transmitted by the FOMAU into its transmit optical fiber during the
idle state of the DO circuit. (See IEEE 802.3 clause 9.)

1.4.137 Optical Interface: The optical input and output connection interface to a 10BASE-FP Star. (See
|EEE 802.3 clause 15.)

1.4.138 out-of-band signaling: The transmission of a signal using a frequency that is within the pass band
of the transmission facility but outside a frequency range normally used for data transmission. Contrast
with: in-band signaling. (From |EEE Std. 610.7-1995 [A16].)

1.4.139 packet: Consists of a data frame as defined previously, preceded by the Preamble and the Start
Frame Delimiter, encoded, as appropriate, for the PHY type.

1.4.140 page: In Auto-Negotiation, the encoding for a Link Code Word. Auto-Negotiation can support an
arbitrary number of Link Code Word encodings. The base page has a constant encoding as defined in
28.2.1.2. Additional pages may have a predefined encoding (see: M essage Page) or may be custom encoded
(see: Unformatted Page).

1.4.141 parallel detection: In Auto-Negotiation, the ability to detect 100BASE-TX and 100BASE-T4 tech-
nology specific link signaling while also detecting the NLP sequence or FLP Burst sequence. (See |IEEE
802.3 clause 28.)

1.4.142 Passive-Star Coupler: A component of a 10BA SE-FP fiber optic mixing segment that divides opti-
cal power received at any of N input ports among all N output ports. The division of optical power is approx-
imately uniform. (See |IEEE 802.3 clause 15.)

1.4.143 patch cord: Flexible cable unit or element with connectors(s) used to establish connections on a
patch panel. (From ISO/IEC 11801: 1995.)

1.4.144 patch panel: A cross-connect designed to accommaodate the use of patch cords. It facilitates admin-
istration for moves and changes. (From ISO/IEC 11801: 1995.)

1.4.145 Path Delay Value (PDV): The sum of all Segment Delay Valuesfor all segments along a given path.
(See IEEE 802.3 clauses 13 and 29.)

1.4.146 Path Variability Value (PVV): The sum of all Segment Variability Valuesfor all the segments along
agiven path. (See |[EEE 802.3 clause 13.)

1.4.147 path: The sequence of segments and repesters providing the connectivity between two DTEs in a
single collision domain. In CSMA/CD networks there is one and only one path between any two DTEs.
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1.4.148 Physical Coding Sublayer (PCS): A sublayer used in 100BASE-T to couple the M1l and the PMA.
The PCS contains the functions to encode data bits into code-groups that can be transmitted over the physi-
cal medium. Two PCS structures are defined for 100BASE-T—one for 100BASE-X and one for 100BA SE-
T4. (See |EEE 802.3 clauses 23 and 24.)

1.4.149 Physical Layer entity (PHY): The portion of the Physical Layer between the MDI and MII consist-
ing of the PCS, PMA, and, if present, PMD sublayers. The PHY contains the functions that transmit, receive,
and manage the encoded signals that are impressed on and recovered from the physical medium. (See |IEEE
802.3 clauses 23-26.)

1.4.150 Physical Medium Attachment (PMA) sublayer: That portion of the Physical Layer that contains
the functions for transmission, collision detection, reception, and (in the case of 100BASE-T4) clock recov-
ery and skew alignment. (See IEEE 802.3 clauses 23 and 24.)

1.4.151 Physical Medium Dependent (PM D) sublayer: In 100BASE-X, that portion of the Physical Layer
responsible for interfacing to the transmission medium. The PMD islocated just above the MDI. (See |IEEE
802.3 clause 24.)

1.4.152 Physical Signaling Sublayer (PLS): In 10BASE-T, that portion of the Physical Layer contained
within the DTE that provides the logical and functional coupling between the MAU and the Data Link Layer.

1.4.153 port: A segment or IRL interface of arepeater unit.

1.4.154 postamble: In 10BROAD36, the bit pattern appended after the last bit of the Frame Check
Sequence by the MAU. The Broadband End-of-Frame Delimiter (BEOFD). (See |[EEE 802.3 clause 11.)

1.4.155 Priority Resolution Table: The look-up table used by Auto-Negotiation to select the network con-
nection type where more than one common network ability exists (100BASE-TX, 100BASE-T4, 10BASE-
T, etc.) The priority resolution table defines the relative hierarchy of connection types from the highest com-
mon denominator to the lowest common denominator. (See |EEE 802.3 clause 28.)

1.4.156 quad: See: star quad.

1.4.157 Reconciliation Sublayer (RS): A 100BASE-T mapping function that reconciles the signals at the
MII to the MAC-PL S service definitions. (See IEEE 802.3 clause 22.)

1.4.158 remotefault: The generic ability of alink partner to signal its status even in the event that it may not
have an operational receive link. (See |IEEE 802.3 clause 28.)

1.4.159 renegotiation: Restart of the Auto-Negotiation algorithm caused by management or user interac-
tion. (See IEEE 802.3 clause 28.)

1.4.160 repeater port: See: port.

1.4.161 repeater set: A repeater unit plus its associated Physical Layer interfaces (MAUs or PHY s) and, if
present, AU or Ml Interfaces (i.e., AUIs, MlIs).

1.4.162 repeater unit: The portion of arepeater that isinboard of its PMA/PLS or PMA/PCS interfaces.

1.4.163 repeater: A device used to extend the length, topology or interconnectivity of the physical medium
beyond that imposed by a single segment, up to the maximum allowable end-to-end trunk transmission line
length. Repeaters perform the basic actions of restoring signal amplitude, waveform, and timing applied to
the normal data and collision signals. For wired star topologies, repeaters provide a data distribution func-
tion. In 100BASE-T, a device that allows the interconnection of 100BASE-T Physical Layer network
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segments using similar or dissimilar PHY implementations (e.g., 100BASE-X to 100BASE-X, 100BASE-X
to 100BASE-T4, etc.). (See |IEEE 802.3 clauses 9 and 27.)

1.4.164 Return Loss: In 10BROAD36, the ratio in decibels of the power reflected from a port to the power
incident to the port. An indicator of impedance matching in a broadband system. (See |EEE 802.3 clause 11.)

1.4.165 router: A layer 3 interconnection device that appears asa MAC to a CSMA/CD collision domain.
(See |IEEE Std 610.7-1995 [A16].)

1.4.166 Seed: In 10BROAD36, the 23 hits residing in the scrambler shift register prior to the transmission of
apacket. (See IEEE 802.3 clause 11.)

1.4.167 Segment Delay Value (SDV): A number associated with a given segment that represents the delay
on that segment including repeaters and end stations, if present, used to assess path delays for 10 Mb/s
CSMA/CD networks. (See |IEEE 802.3, 13.4.)

1.4.168 Segment Variability Value (SVV): A number associated with a given segment that represents the
delay variability on that segment (including arepeater) for 10 Mb/s CSMA/CD networks. The SVVsfor dif-
ferent segment types are specified in IEEE 802.3 table 13-3. (See IEEE 802.3, 13.4.)

1.4.169 segment: The medium connection, including connectors, between MDIsin a CSMA/CD LAN.

1.4.170 Selector field: A five-bit field in the Base Link Code Word encoding that is used to encode up to 32
types of messages that define basic abilities. For example, selector field 00001 indicates that the base tech-
nology is |EEE 802.3. (See |EEE 802.3 clause 28.)

1.4.171 shared service: A CSMA/CD network in which the collision domain consists of more than two
DTEs so that the total network bandwidth is shared among them.

1.4.172 shielded twisted-pair (STP) cable: An electrically conducting cable, comprising one or more ele-
ments, each of which is individually shielded. There may be an overal shield, in which case the cable is
referred to as shielded twisted pair cable with an overall shield. (From ISO/IEC 11801: 1995.) Specifically
for IEEE 802.3 100BASE-TX, 150 Q balanced inside cable with performance characteristics specified to
100 MHz (i.e., performance to Class D link standards as per 1SO/IEC 11801: 1995). In addition to the
requirements specified in 1ISO/IEC 11801: 1995, |EEE 802.3 clauses 23 and 25 provide additional perfor-
mance requirements for 100BASE-T operation over STP.

1.4.173 Simplex Fiber Optic Link Segment: A single fiber path between two MAUs or PHY's, including
the terminating connectors, consisting of one or more fibers joined serially with appropriate connection
devices, for example, patch cables and wall plates. (See IEEE 802.3 clause 15.)

1.4.174 simplex link segment: A path between two MDIs, including the terminating connectors, consisting
of one or more segments of twisted pair cable joined serially with appropriate connection devices, for exam-
ple, patch cords and wall plates. (See |EEE 802.3 figure 14-2.)

1.4.175 skew between pairs. The difference in arrival times of two initially coincident signals propagated
over two different pairs, as measured at the receiving end of the cable. Total skew includes contributions
from transmitter circuits as well asthe cable.

1.4.176 special link (SL): A transmission system that replaces the normal medium. (See |EEE 802.3, 12.8.)

1.4.177 Spectral Width, Full-Width Half Maximum (FWHM): The absolute difference between the
wavelengths at which the spectral radiant intensity is 50% of the maximum. (See |EEE 802.3 clause 15.)
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1.4.178 spectrum mask: A graphic representation of the required power distribution as a function of fre-
guency for amodulated transmission.

1.4.179 star quad: A cable element that comprises four insulated connectors twisted together. Two diamet-
rically facing conductors form a transmission pair. Note—Cables containing star quads can be used inter-
changeably with cables consisting of pairs, provided the electrica characteristics meet the same
specifications. (From 1SO/IEC 11801: 1995.)

1.4.180 Start-of-Stream Delimiter (SSD): A pattern of defined code words used to delineate the boundary
of a data transmission sequence on the Physical Layer stream. The SSD is unique in that it may be recog-
nized independent of previously defined code-group boundaries and it defines subsequent code-group
boundaries for the stream it delimits. For 100BASE-T4, SSD is a pattern of three predefined sosb code-
groups (one per wire pair) indicating the positions of the first data code-group on each wire pair. For
100BASE-X, SSD consists of the code-group sequence /JK/.

1.4.181 stream: The Physical Layer encapsulation of a MAC frame. Depending on the particular PHY, the
MAC frame may be modified or have information appended or prepended to it to facilitate transfer through
the PMA. Any conversion from a MAC frame to a PHY stream and back to a MAC frame is transparent to
the MAC. (See |EEE 802.3 clauses 23 and 24.)

1.4.182 symbol: The smallest unit of data transmission on the medium. Symbols are unique to the coding
system employed. 100BASE-T4 uses ternary symbols; 10BASE-T and 100BASE-X use binary symbols or
code hits.

1.4.183 symboal rate (SR): Thetotal number of symbols per second transferred to or from the Media Depen-
dent Interface (MDI) on a single wire pair. For 100BASE-T4, the symbol rate is 25 megabaud; for
100BASE-X, the symbol rate is 125 megabaud.

1.4.184 symbol time (ST): The duration of one symbol as transferred to and from the MDI viaasingle wire
pair. The symbol timeisthe reciprocal of the symbol rate.

1.4.185 Technology Ability Field: An eight-bit field in the Auto-Negotiation base page that is used to indi-
cate the abilities of alocal station, such as support for 10BASE-T, 100BASE-TX, 100BASE-T4, aswell as
full-duplex capabilities.

1.4.186 ternary symbol: In 100BASE-T4, a ternary data element. A ternary symbol can have one of three
values: -1, 0, or +1. (See |IEEE 802.3 clause 23.)

1.4.187 trandation: In asingle-cable 10BROAD36 system, the process by which incoming transmissions at
one frequency are converted into another frequency for outgoing transmission. The trandlation takes place at
the headend. (See |EEE 802.3 clause 11.)

1.4.188 truncation loss: In a modulated data waveform, the power difference before and after implementa-
tion filtering necessary to constrain its spectrum to a specified frequency band.

1.4.189 trunk cable: The main (often large diameter) cable of a coaxial cable system. (See: drop cable.)

1.4.190 twisted-pair cable binder group: A group of twisted pairs within a cable that are bound together.
Large telephone cables have multiple binder groups with high interbinder group near-end crosstalk loss.

1.4.191 twisted-pair cable: A bundle of multiple twisted pairs within a single protective sheath. (From SO/
IEC 11801: 1995.)

1.4.192 twisted-pair link: A twisted-pair cable plus connecting hardware. (From 1SO/IEC 11801: 1995.)
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1.4.193 twisted-pair link segment: In 100BASE-T, atwisted-pair link for connecting two PHY's.

1.4.194 twisted pair: A cable element that consists of two insulated conductors twisted together in aregular
fashion to form a balanced transmission line. (From 1SO/IEC 11801: 1995.)

1.4.195 Unformatted Page (UP): A Next Page encoding that contains an unformatted 12-bit message field.
Use of this field is defined through Message Codes and information contained in the UP. (See IEEE 802.3,
28.2.1.2)

1.4.196 unshielded twisted-pair cable (UTP): An electricaly conducting cable, comprising one or more
pairs, none of which is shielded. There may be an overall shield, in which case the cable is referred to as
unshielded twisted pair with overall shield. (From ISO/IEC 11801: 1995.)

1.4.197 weight of 6T code group: The algebraic sum of the logica ternary symbol values listed in the
100BASE-T4 8B6T code table. (See |IEEE 802.3 clause 23.)

Remove the definitions from 7.1.1, 8.1.2, 9.2, 10.1.2, 11.1.2, 12.1.3, 13.2, 14.1.2, 15.1.2, and 19.1.3 and
insert the following text under each of these subclauses:

Seel4.
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2. MAC service specification

Replace figure 2-1 with the following:

osl
REFERENCE LAN
MODEL CSMA/CD
LAYERS LAYERS
HIGHER LAYERS
APPLICATION
PRESENTATION LLC—LOGICAL LINK CONTROL
SESSION MAC—MEDIA ACCESS CONTROL
TRANSPORT PLS | | RECONCILIATION | | RECONCILIATION
Ml —p
NETWORK
PCS
DATA LINK *AUl —> PMA PHY
Mau{[  Ppva | | PMA | “*PMD
PHYSICAL vpl —» | mDI —»| | mMDI —»[ |
MEDIUM § § MEDIUM § MEDIUM §
1 Mb/s, 10 Mb/s 10 Mb/s 100 Mb/s
AUI = ATTACHMENT UNIT INTERFACE PLS = PHYSICAL LAYER SIGNALING
MDI = MEDIUM DEPENDENT INTERFACE PCS = PHYSICAL CODING SUBLAYER
MIl = MEDIA INDEPENDENT INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT
MAU = MEDIUM ATTACHMENT UNIT PHY = PHYSICAL LAYER DEVICE

PMD = PHYSICAL MEDIUM DEPENDENT
NOTE—The three types of layers below the MAC sublayer are mutually independent.

* AUI is optional for 10 Mb/s systems and is not specified for 1 Mb/s and 100 Mb/s systems.
** MIl is optional for 10 Mb/s DTEs and for 100 Mb/s systems and is not specified for 1 Mb/s systems.
** PMD is specified for 100BASE-X only; 100BASE-T4 does not use this layer.
For an exposed AUI residing below an Mll, see 22.5.

Figure 2-1—Service specification relation to the LAN model
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4. Media Access Control
Replace figure 4-1 with the following:

oSl
LAN
REFERENCE CSMA/CD
MODEL LAYERS
LAYERS
APPLICATION HIGHER LAYERS ‘
PRESENTATION LLC—LOGICAL LINK CONTROL
SESSION MAC—MEDIA ACCESS CONTROL
TRANSPORT RECONCILIATION RECONCILIATION
Ml —>::|I
NETWORK
PCS
DATA LINK PMA PHY
***PMD
PHYSICAL MDI —>] |
MEDIUM
1 Mb/s, 10 Mb/s 10 Mb/s 100 Mb/s

AUl = ATTACHMENT UNIT INTERFACE
MDI = MEDIUM DEPENDENT INTERFACE
MIl = MEDIA INDEPENDENT INTERFACE
MAU = MEDIUM ATTACHMENT UNIT

PLS = PHYSICAL LAYER SIGNALING
PCS = PHYSICAL CODING SUBLAYER
PMA = PHYSICAL MEDIUM ATTACHMENT
PHY = PHYSICAL LAYER DEVICE

PMD = PHYSICAL MEDIUM DEPENDENT

NOTE—The three types of layers below the MAC sublayer are mutually independent.

* AUl is optional for 10 Mb/s systems and is not specified for 1 Mb/s and 100 Mb/s systems.
** Ml is optional for 10 Mb/s DTEs and for 100 Mb/s systems and is not specified for 1 Mb/s systems.
*** PMD is specified for 100BASE-X only; 100BASE-T4 does not use this layer.
For an exposed AUI residing below an Mil, see 22.5.

Figure 4-1—MAC sublayer partitioning, relationship to the ISO Open Systems
Interconnection (OSI) reference model

Add to 4.4.2 the following subclause:
4.4.2.3 Parameterized values

The following parameter values shall be used for 100 Mb/s implementations:

Parameters Values
dotTime 512 bit times
interFrameGap 0.96 ps
attemptLimit 16
backoffLimit 10
jamSize 32 bits
maxFrameSize 1518 octets
minFrameSize 512 hits (64 octets)
addressSize 48 bits

WARNING—Any deviation from the above specified values may affect proper operation of the network.
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5. Layer manag ement
Insert before 5.1:

Clause 5 is deprecated by clause 30.

14. Twisted-pair Medium Attachment Unit (MAU) and baseband medium,
Type 10BASE-T

EDITORIAL NOTE—The following changes add references to Auto-Negotiation and specifications for Auto-Negotia-
tion to the appropriate placesin clause 14 of 1SO/IEC 8802-3: 1993 [ANSI/IEEE Std 802.3-1993 Edition] and IEEE Std
802.31-1992. (These changes will aso identically affect the 1995 edition of 1SO/IEC 8802-3.) The changes do not alter
the specifications for existing systems.

In 14.2, renumber the list items (1) through (7) as a) through g) and add the following paragraph as the
eighth functional capability:

h)  Auto-Negotiation. Optionally provides the capability for a device a one end of a link segment to
advertise its abilities to the device at the other end (its link partner), to detect information defining
the abilities of the link partner, and to determine if the two devices are compatable.

Add to 14.2.1 the following sentence to the end of the paragraph:

The MAU may optionally provide the Auto-Negotiation algorithm. When provided, the Auto-Negotiation
algorithm shall be implemented in accordance with clause 28.

Add to 14.2.1.1 the following paragraph after the fourth paragraph:

For aMAU that implements the Auto-Negotiation algorithm defined in clause 28, clause 28 shall define the
allowabl e transmitted link pulse sequence.

Add to 14.2.1.7 the following sentence at the end of the fourth paragraph:

For a MAU that implements the Auto-Negotiation algorithm defined in clause 28, the MAU shall enter the
LINK TEST FAIL RESET state at power-on as specified in clause 28. For a MAU that does not implement
the Auto-Negotiation algorithm defined in clause 28, it is highly recommended that it also power-on in the
LINK TEST FAIL RESET state, athough implementations may power-on in the LINK TEST PASS state.
For aMAU that implements the Auto-Negotiation function defined in clause 28, the Auto-Negotiation Tech-
nology Dependent Interface shall be supported. Supporting the Technology Dependent Interface requires
that in the Link Integrity Test function state diagram 'link_status=OK’ is added to the LINK TEST PASS
state and 'link_status=FAIL’ is added to the LINK TEST FAIL RESET state. Note these | SO message vari-
ables follow the conventions of clause 21.

Add to 14.3.1.2.1 the following paragraph after the sixth paragraph:

For a MAU that implements the Auto-Negotiation algorithm defined in clause 28, the FLP Burst Sequence
will consist of multiplelink test pulses. All link test pulsesin the FLP Burst sequence shall meet the template
requirements of figure 14-12 when measured across each of the test loads defined in figure 14-11; both with
the load connected directly to the TD circuit and with the load connected through the twisted-pair model as
defined in figures 14-7 and 14-8.
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Add to 14.10.4.5.1 the following entry as the eighth parameter:

Par ameter Section Req Imp Value/Comment

8 Auto-Negotiation C Function provided by MAUs
implementing the Auto-Nego-
tiation algorithm, as defined in
clause 28

Add this new subclause after 14.10.4.7:

14.10.4.8 PICS proforma tables for Auto-Negotiation-able MAUs

The following are conditional on whether the Auto-Negotiation algorithm is provided (clause 28).

Par ameter Section Req Imp Value/Comment
1 TP_IDL 14211 C Defined in clause 28.2.1
2 Link Integrity Test Function 14.2.1.7 C Power-on in Link Test Fail
State Diagram power-on Reset state
default
3 Link Test Fail state exit condi- | 14.2.1.7 C autoneg_wait_timer expired
tions and either RD = active or con-
secutive link test pulses =
3 min., 10 max
4 Technology Dependent Inter- 14.2.1.7 C Inthe Link Integrity Test state
face support diagram function
'link_status=OK’ is added to
the LINK TEST PASS state
and’link_status=FAIL’ is
added tothe LINK TEST FAIL
RESET state
5 Link test pulse waveform for 143121 C Within figure 14-10 template
FL P Burst with and without for, al pulsesin FLP Burst,
twisted-pair model overshoot < +50mV after
excursion below 50 mV

19. Layer management for 10 Mb/s baseband repeaters
EDITORIAL NOTE—This clause can be found in |EEE Std 802.3k-1992.

Insert the following phrasein front of 19.1:

Clause 19 is deprecated by clause 30.
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20. Layer management for 10 Mb/s baseband Medium Attachment Units
(MAUSs)

EDITORIAL NOTE—This clause can be found in |EEE Stds 802.3p& 0-1993.
Insert the following phrasein front of 20.1:

Clause 20 is deprecated by clause 30.

Annex A

(informative)t

Additional reference material

EDITORIAL NOTES
1—This clause was changed from Annex to Annex A by |IEEE Std 802.3j-1993.
2—1In the following references, changes are not indicated by strikethroughs and underscores.

3—Thereference numbersin this annex do not correspond to those of 1SO/IEC 8802-3: 1993 or the 1995 edition of 1SO/
IEC 8802-3.

Replace annex A with the following:

[A1] ANSI/EIA 364A: 1987, Standard Test Procedures for L ow-Frequency (Below 3 MHz) Electrical Con-
nector Test Procedure.

[A2] ANSI/EIA 455-34: 1985, Fiber Optics—Interconnection Device Insertion Loss Test.

[A3] ANSI/EIA/TIA 455-59-1989, Measurement of Fiber Point Defects Using an Optical Time Domain
Reflectometer (ODTR).

[A4] ANSI/EIA/TIA 455-180-1990, FOTP-180, Measurement of the Optical Transfer Coefficients of a Pas-
sive Branching Device (Coupler).

[A5] ANSI/EIA/TIA 526-14-1990, Optical Power Loss Measurements of Installed Multimode Fiber Cable
Plant.

[A6] ANSI/EIA/TIA 568-1991, Commercial Building Telecommunications Wiring Standard.

[A7] ANSI/IEEE Std 770X 3.97-1983, |EEE Standard Pascal Computer Programming Language.12

[A8] ANSI/NFPA 70-1993, National Electrical Code.

[A9] ANSI/UL 94-1990, Tests for Flammability of Plastic Materials for Partsin Devices and Appliances.

[A10] ANSI/UL 114-1982, Safety Standard for Office Appliances and Business Equipment. 3

1This annex isinformative for the International Standard but normative for |EEE Std 802.3.

L2ANSI/IEEE Std 770X3.97-1983 has been withdrawn; however, copies can be obtained from Global Engineering, 15 Inverness Way
East, Englewood, CO 80112-5704, USA, tel. (303) 792-2181.

1BANSI/UL 114-1982 was withdrawn and replaced by ANSI/UL 1950-1994.
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[A11] ANSI/UL 478-1979, Safety Standard for Electronic Data-Processing Units and Systems.1

[A12] ANSI/UL 1950-1994, Safety Standard for Information Technology Equipment Including Electrical
Business Equipment.

[A13] ECMA-97 (1985), Local Area Networks Safety Reguirements.

[A14] EIA CB8-1981, Components Bulletin (Cat 4) List of Approved Agencies, US and Other Countries,
Impacting Electronic Components and Equipment.

[A15] FCC Docket 20780-1980 (Part 15), Technical Standards for Computing Equipment. Amendment of
Part 15 to redefine and clarify the rules governing restricted radiation devices and low-power communication
devices. Reconsidered First Report and Order, April 1980.

[A16] IEEE Std 610.7-1995, |EEE Standard Glossary of Computer Networking Terminology.

[A17] IEEE Std 802.9a-1995, |EEE Standards for Local and Metropolitan Area Networks: Integrated Ser-
vices (IS) LAN: |EEE 802.9 Isochronous Services with Carrier Sense Multiple Access with Collision Detec-
tion (CSMA/CD) MediaAccess Control (MAC) Service.1®

[A18] IEEE P1394/D8.0v3, Draft Standard for a High-Performance Serial Bus (July 7, 1995).
[A19] MIL-C-17F-1983, Genera Specification for Cables, Radio Frequency, Flexible and Semirigid.

[A20] MIL-C-24308B-1983, General Specifications for Connector, Electric, Rectangular, Miniature Polar-
ized Shell, Rack and Panel.

[A21] AMP, Inc., Departmental Publication 5525, Design Guide to Coaxia Taps. Harrisburg, PA 17105,
USA.

[A22] AMP, Inc., Instruction Sheet 6814, Active Tap Installation. Harrisburg, PA 17105, USA.

[A23] Brinch Hansen, P. The Architecture of Concurrent Programs. Englewood Cliffs, NJ: Prentice Hall,
1977.

[A24] Digital Equipment Corporation, Intel, Xerox, The Ethernet, Version 2.0, November 1982.

[A25] Hammond, J. L., Brown, J. E., and Liu, S. S. Development of a Transmission Error Model and Error
Control Model. Technical Report RADC-TR-75-138. Rome: Air Development Center (1975).

[A26] Shoch, J. F, Daal, Y. K., Redell, D. D., and Crane, R. C., “The Evolution of Ethernet,” Computer
Magazine, August 1982.

[A27] UL Subject No 758: UL VW-1, Description of Appliance Wiring Material.

MANSI/UL 478-1979 was withdrawn and replaced by ANSI/UL 1950-1994.

15As this standard goes to press, IEEE Std 802.9a-1995 is approved but not yet published. The approved draft standard is, however,
available from the |EEE. Anticipated publication date is early 1996. Contact the IEEE Standards Department at 1 (908) 562-3800 for
status information.
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Annex D
(normative)

GDMO specifications for CSMA/CD managed objects
EDITORIAL NOTE—This annex can be found in |EEE Stds 802.3p& g-1993.
Insert the following note at three places immediately following the headings D1, D2, and D3:

NOTE—The arcs (that is, object identifier values) defined in annex 30A deprecate the arcs previously defined in D1
(Layer Management), D2 (Repeater Management), and D3 (MAU Management). See |EEE Std 802.1F-1993, annex C4.
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IEEE Standards for Local and Metropolitan Area Networks:

Supplement to Carrier Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and Physical Layer
Specifications

Media Access Control (MAC) Parameters, Physical
Layer, Medium Attachment Units, and Repeater for
100 Mb/s Operation, Type 100BASE-T (Clauses 21-30)

21. Introduction to 100 Mb/s baseband networks, type 100BASE-T

21.1 Overview

100BASE-T couples the ISO/IEC 8802-3 CSMA/CD MAC with a family of 100 Mb/s Physical Layers.
While the MAC can be readily scaled to higher performance levels, new Physical Layer standards are
required for 100 Mb/s operation.

The relationships between 100BASE-T, the existing 1SO/IEC 8802-3 (CSMA/CD MAC), and the ISO Open
System Interconnection (OSI) reference model is shown in figure 21-1.

100BASE-T uses the existing I1SO/IEC 8802-3 MAC layer interface, connected through a Media-Indepen-
dent Interface layer to a Physical Layer entity (PHY) sublayer such as 100BASE-T4, 100BASE-TX, or
100BASE-FX.

100BASE-T extends the ISO/IEC 8802-3 MAC to 100 Mb/s. The bit rate is faster, bit times are shorter,
packet transmission times are reduced, and cable delay budgets are smaller—all in proportion to the change
in bandwidth. This means that the ratio of packet duration to network propagation delay for 100BASE-T is
the same as for 10BASE-T.

21.1.1 Reconciliation Sublayer (RS) and Media Independent Interface (Mll)

The Media Independent Interface (clause 22) provides an interconnection between the Media Access Con-
trol (MAC) sublayer and Physical Layer entities (PHY) and between PHY Layer and Station Management
(STA) entities. This MII is capable of supporting both 10 Mb/s and 100 Mb/s data rates through four bit
wide (nibble wide) transmit and receive paths. The Reconciliation sublayer provides a mapping between the
signals provided at the M1l and the MAC/PLS service definition.

21.1.2 Physical Layer signaling systems

This standard specifies a family of Physical Layer implementations. 100BASE-T4 (clause 23) uses four
pairs of ISO/IEC 11801: 1995 Category 3, 4, or 5 balanced cable. 100BASE-TX (clauses 24 and 25) uses
two pairs of Category 5 balanced cable or 150 Q shielded balanced cable as defined by 1SO/IEC
11801: 1995. 100BASE-FX (clauses 24 and 26) uses two multi-mode fibers. FDDI (ISO 9314 and ANS|
X3T12) Physical Layers are used to provide 100BASE-TX and 100BASE-FX physical signaling channels,
which are defined in 100BASE-X (clause 24).
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osl LAN
REFERENCE CSMA/CD
MOBEL LAYERS
LAYERS
HIGHER LAYERS
APPLICATION LLC—LOGICAL LINK CONTROL
PRESENTATION MAC—MEDIA ACCESS CONTROL
SESSION [ RECONCILIATION] 100BASE-T A
TRANSPORT Baseband
Ml —p Reﬁf}i‘er 100BASE-T
NETWORK Baseband
PCS PCS PCS Repeater
DATA LINK PMA PMA PMA Set
*“* PMD PHY ** PMD PHY < pmD PHY
PHYSICAL “*AUTONEG *AUTONEG s AUTONEG J
MDI —»] | MDI —| | MDI —»
| MEDIUM | MEDIUM
100 Mb/s link segment 100 Mb/s link segment

MDI = MEDIUM DEPENDENT INTERFACE PCS = PHYSICAL CODING SUBLAYER
MiIl = MEDIA INDEPENDENT INTERFACE PMA = PHYSICAL MEDIUM ATTACHMENT
PHY = PHYSICAL LAYER DEVICE
PMD = PHYSICAL MEDIUM DEPENDENT

* Ml is optional for 10 Mb/s DTEs and for 100 Mb/s systems and is not specified for 1 Mb/s systems.
** PMD is specified for L0OOBASE-X only; 100BASE-T4 does not use this layer.
Use of MIl between PCS and Baseband Repeater Unit is optional.
** AUTONEG is optional.

Figure 21-1—Architectural positioning of 100BASE-T

21.1.3 Repeater

Repeater sets (clause 27) are an integral part of any 100BASE-T network with more than two DTEsin acol-
lison domain. They extend the physical system topology by coupling two or more segments. Multiple
repeaters are permitted within a single collision domain to provide the maximum path length.

21.1.4 Auto-Negotiation

Auto-Negotiation (clause 28) provides a linked device with the capability to detect the abilities (modes of
operation) supported by the device at the other end of the link, determine common abilities, and configure
for joint operation. Auto-Negotiation is performed out-of-band using a pul se code sequence that is compati-
ble with the 10BASE-T link integrity test sequence.

21.1.5 Management

Managed objects, attributes, and actions are defined for all 100BASE-T components (clause 30). This clause
consolidates all 1EEE 802.3 management specifications so that 10 Mb/s, 100 Mb/s or 10/100 Mb/s agents
can be managed by existing 10 Mb/s-only network management stations with little or no modification to the
agent code.
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21.2 Abbreviations

This document contains the following abbreviations:

8802-3 I SO/IEC 8802-3 (IEEE Std 802.3)

8802-5 I SO/IEC 8802-5 (IEEE Std 802.5)

ASIC application-specific integrated circuit
ASN.1 abstract syntax notation one as defined in |SO/IEC 8824: 1990
AUI attachment unit interface

BPSK binary phase shift keying

BR bit rate

BT bit time

CAT3 Category 3 balanced cable

CAT4 Category 4 balanced cable

CATS Category 5 balanced cable

CDO clocked data zero

CD1 clocked data one

CMIP common management information protocol as defined in ISO/IEC 9596-1: 1991
CMIS common management information service as defined in 1SO/IEC 9595: 1991
CMOS complimentary metal oxide semiconductor
CRC cyclic redundancy check

CVH clocked violation high

CVL clocked violation low

CRV code rule violation

Cs0 control signal zero

Cs1 control signal one

cw continuous wave

DTE dataterminal equipment

ELFEXT equal-level far-end crosstalk

ESD end of stream delimiter

FCs frame check sequence

FDDI fibre distributed data interface

FEXT far-end crosstalk

FIFO firstin, first out

FLP fast link pulse

FOIRL fiber optic inter-repeater link

FOMAU fiber optic medium attachment unit
FOMDI fiber optic medium dependent interface
FOPMA fiber optic physical medium attachment
HH header hub

IH intermediate hub

IPG inter-packet gap

IRL inter-repeater link

LAN local area network

LLC logical link control

LSDV link segment delay value

MAC medium access control

MAU medium attachment unit

MC message code

MDELFEXT multiple-disturber equal-level far-end crosstalk
MDFEXT multiple-disturber far-end crosstalk

MDI medium dependent interface

MDNEXT multiple-disturber near-end crosstalk

MIB management information base
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Ml
MP
NEXT
NLP
NPA
NRZ|
PCS
PDV
PHY
PICS
PLS
PMA
PMD
PMI
PVV
RS
SSD
SDv
SFD
SR
ST
STA
STP
SvvV
UCT
upP
UTP

mediaindependent interface
message page

near-end crosstalk

normal link pulse

next page algorithm

non return to zero and invert on ones
physical coding sublayer

path delay value

Physical Layer entity sublayer
protocol implementation conformance statement
physical signaling sublayer
physical medium attachment
physical medium dependent
physical medium independent
path variability value
reconciliation sublayer
start-of -stream delimiter
segment delay value
start-of-frame delimiter
symbol rate

symbol time

station management entity
shielded twisted pair (copper)
segment variability value
unconditional transition
unformatted page

unshielded twisted pair

21.3 References

SUPPLEMENT TO 802.3:

References are shown beginning on pages 2 and 23 of this document (as updates to 1.3 and annex A).

21.4 Definitions

Definitions are shown beginning on page 5 of this document (as an update to 1.4).

21.5 State diagrams

State machine diagrams take precedence over text.

The conventions of 1.2 are adopted, with the following extensions.

21.5.1 Actions inside state blocks

The actionsinside a state block execute instantaneously. Actions inside state blocks are atomic (i.e., uninter-

ruptible).

After performing all the actions listed in a state block one time, the state block then continuously evaluates
its exit conditions until one is satisfied, at which point control passes through a transition arrow to the next
block. While the state awaits fulfillment of one of its exit conditions, the actions inside do not implicitly

repeat.
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The characters  and [bracket] are not used to denote any special meaning.
Valid state actions may include .indicate and .request messages.
No actions are taken outside of any state block.

21.5.2 State diagram variables

Once set, variables retain their values as long as succeeding blocks contain no references to them.

Setting the parameter of aformal interface message assures that, on the next transmission of that message,
the last parameter value set will be transmitted.

Testing the parameter of a formal interface messages tests the value of that message parameter that was
received on the last transmission of said message. M essage parameters may be assigned default values that
persist until the first reception of the relevant message.

21.5.3 State transitions
The following terms are valid transition qualifiers:

a) Boolean expressions

b)  Anevent such asthe expiration of atimer: timer_done

¢)  Anevent such asthe reception of a message: PMA_UNITDATA.indicate
d)  Anunconditional transition: UCT

€) A branch taken when other exit conditions are not satisfied: EL SE

Any open arrow (an arrow with no source block) represents a global transition. Global transitions are evalu-
ated continuously whenever any state is evaluating its exit conditions. When a global transition becomes
true, it supersedes all other transitions, including UCT, returning control to the block pointed to by the open
arrow.

21.5.4 Operators
The state machine operators are shown in table 21-1.

Table 21-1—State machine operators

Character Meaning

a Boolean AND

Boolean OR

Boolean XOR

Boolean NOT

Lessthan

Lessthan or equal to
Equals (atest of equality)
Not equals

Greater than or equal to
Gresater than

Indicates precedence
Assignment operator
Indicates membership
Indicates nonmembership
ELSE No other state condition is satisfied

— Ol +

OlglOZ vV ¥ nliIal A
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21.6 Protocol Implementation Conformance Statement (PICS) proforma
21.6.1 Introduction

The supplier of a protocol implementation that is claimed to conform to any part of the IEEE 802.3u
100BASE-T clauses 21 through 30 shall complete a Protocol Implementation Conformance Statement
(PICS) proforma.

A completed PICS proforma is the PICS for the implementation in question. The PICS is a statement of
which capabilities and options of the protocol have been implemented. A PICSisincluded at the end of each
clause as appropriate. The PICS can be used for a variety of purposes by various parties, including the
following:

a) Asachecklist by the protocol implementor, to reduce the risk of failure to conform to the standard
through oversight;

b) As adetailed indication of the capabilities of the implementation, stated relative to the common
basis for understanding provided by the standard PICS proforma, by the supplier and acquirer, or
potential acquirer, of the implementation;

¢) Asabasisfor initially checking the possibility of interworking with another implementation by the
user, or potential user, of the implementation (note that, while interworking can never be guaranteed,
failure to interwork can often be predicted from incompatible PICS);

d) Asthebasisfor selecting appropriate tests against which to assess the claim for conformance of the
implementation, by a protocol tester.

21.6.2 Abbreviations and special symbols

The following symbols are used in the PICS proforma:

M mandatory field/function

O optional field/function

O.<n> optiona field/function, but at |east one of the group of optionslabeled by
the same numeral <n> isrequired

O/<n> optional field/function, but one and only one of the group of options
labeled by the same numeral <n> isrequired

X prohibited field/function

<item>: simple-predicate condition, dependent on the support marked for <item>

<item1>*<item2>: AND-predicate condition, the requirement must be met if both optional

items are implemented
21.6.3 Instructions for completing the PICS proforma

The first part of the PICS proforma, Implementation Identification and Protocol Summary, is to be com-
pleted as indicated with the information necessary to identify fully both the supplier and the implementation.

The main part of the PICS proformais a fixed-format questionnaire divided into subclauses, each containing
agroup of items. Answers to the questionnaire items are to be provided in the right-most column, either by
simply marking an answer to indicate arestricted choice (usually Yes, No, or Not Applicable), or by entering
avalue or a set or range of values. (Note that there are some items where two or more choices from a set of
possible answers can apply; al relevant choices are to be marked.)

Each item isidentified by an item reference in the first column; the second column contains the question to
be answered; the third column contains the reference or references to the material that specifies the itemin
the main body of the standard; the sixth column contains values and/or comments pertaining to the question
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to be answered. The remaining columns record the status of the items—whether the support is mandatory,
optional or conditional—and provide the space for the answers.

The supplier may also provide, or be required to provide, further information, categorized as either Addi-
tional Information or Exception Information. When present, each kind of further information is to be pro-
vided in a further subclause of items labeled A<i> or X<i>, respectively, for cross-referencing purposes,
where <i> is any unambiguous identification for the item (e.g., smply a numeral); there are no other restric-
tionson its format or presentation.

A completed PICS proforma, including any Additional Information and Exception Information, is the Proto-
col Implementation Conformance Statement for the implementation in question.

Note that where an implementation is capable of being configured in more than one way, according to the
itemslisted under Major CapabilitiesOptions, asingle PICS may be able to describe all such configurations.
However, the supplier has the choice of providing more than one PICS, each covering some subset of the
implementation’s configuration capabilities, if that would make presentation of the information easier and
Clearer.

21.6.4 Additional information

Items of Additional Information allow a supplier to provide further information intended to assist the inter-
pretation of the PICS. It is not intended or expected that a large quantity will be supplied, and the PICS can
be considered complete without any such information. Examples might be an outline of the waysin which a
(single) implementation can be set up to operate in a variety of environments and configurations; or a brief
rationale, based perhaps upon specific application needs, for the exclusion of features that, although
optional, are nonetheless commonly present in implementations.

References to items of Additional Information may be entered next to any answer in the questionnaire, and
may beincluded in items of Exception Information.

21.6.5 Exceptional information

It may occasionally happen that a supplier will wish to answer an item with mandatory or prohibited status
(after any conditions have been applied) in a way that conflicts with the indicated requirement. No pre-
printed answer will be found in the Support column for this; instead, the supplier is required to writeinto the
Support column an X<i> reference to an item of Exception Information, and to provide the appropriate ratio-
nale in the Exception item itself.

An implementation for which an Exception item is required in this way does not conform to this standard.

Note that a possible reason for the situation described above is that a defect in the standard has been
reported, a correction for which is expected to change the requirement not met by the implementation.

21.6.6 Conditional items

The PICS proforma contains a number of conditional items. These are items for which both the applicability
of the item itself, and its status if it does apply—mandatory, optional, or prohibited—are dependent upon
whether or not certain other items are supported.

Individual conditional items are indicated by a conditional symbol of the form “<item>:<s>" in the Status
column, where “<item>" is an item reference that appears in the first column of the table for some other
item, and “<s>" isa status symbol, M (Mandatory), O (Optional), or X (Not Applicable).
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If the item referred to by the conditional symbol is marked as supported, then 1) the conditional item is
applicable, 2) its status is given by “<s>", and 3) the support column is to be completed in the usual way.
Otherwise, the conditional item is not relevant and the Not Applicable (N/A) answer is to be marked.

Each item whose reference is used in a conditional symbol isindicated by an asterisk in the Item column.

21.7 Relation of 100BASE-T to other standards

Suitable entries for table G1 of ISO/IEC 11801: 1995, annex G, would be as follows:

a)  Within the section Balanced Cable Link Class C (specified up to 16 MH2z):

CSMA/CD 100BASE-T4 ISO/IEC 8802-3/DAD 1995 4

b)  Within the section Optical Link:
CSMA/CD 100BASE-FX ISO/IEC 8802-3/DAD 1995 2

¢)  Within the section Balanced Cable Link Class D (Defined up to 100 MHz):
CSMA/CD 100BASE-TX ISO/IEC 8802-3/DAD 1995 2

NOTE—To support 100BASE-T4 applications, class C links shall have a NEXT value of at least 3 dB in excess of the
values specified in 6.2.4.

Suitable entries for table G2 of |SO/IEC 11801: 1995, annex G, would be as follows:

Balanced cabling Performance based cabling per clause 6
per clauses5, 7, and 8 ClassA ClassB ClassC ClassD
c|c|jcj|jc|c|c
alalalala]|a
t|t|t|jt]t|{t|21j1|1f1]212{1]2|1]1]1]1]|1
3|4|5|3|4|5|5|(0|2|5|]0|2|5]0|2|5]0|2]|5
i/12(1{12(1{12|0f0|]O0O|O]J]O|JO|O|JO|O|Of|O]|O]|O
ojojo|2(2|2lQlala|laQlalaQ|lala|alalqQ|lQlQ
ol0j0|0O0|0O]O
Qlajlao|laolalQ
8802-3: 100BASE-T4 | | | | | | | |
8802-3: 100BASE-TX | | | |
" 8802-3 imposes additional requirements on propagation delay.
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