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Information technolog
Local and metropolitan area networks——

Part 3:

Carrier sense multiple access with
collision detection (CS] Cch)
access method and
physical layer specifications

Sponsor

Terhnical Committee on Computer Communications
of the
IEEE Computer Sovieby

with Dallision Detestinn (USMA/CT amwss method, 1t also spevifies the media, Medivm Attachment Unit
(MALU) and physical layer repeater wnit for 10 Mb/s baseband and broadband systems, and i provides a
1 Mb/s baseband implementation. Specifications for MAU types 10BASES, 10BABEZ, FOIRL (fiber aptic in-
ter-repeater link), I0BROADSS, 1BASES, and LOBASE-T are insluded. System considerations for muliizeg-
ment 10 Mb/s baseband networks are provided. Layer and sublayer interface specifications are aligned o
the IS0 Open Bystems Interconnection Basic Reference Model snd 8802 models. The 88023 internal mode}
is defined and used.

RKeywords: data provessing, information interchangs, local ares networks, mode of dats transmission, net
work interconnection, models

Adopted sy an Internntional Rtandard by the
interuntional Orygonisation for Standardization
and by the

Interantional Elecirotechnionl Conmission

st Ameeican ¥stional Staodasy

Published hy
The Institule of Elecirionl and Blectronivs Engineers, Ine,
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Internationsl Standard IBOAEC 8862-3 ¢ 1983

IS0 (the International Organization for Standardization) and IEC (the International Elee
trotechnical Commission) form the speciglized svstem for worldwide standardization.
National bodies that are members of IS0 or IEC participate in the develupment of Interna-
fional Standards through technical committees established by the respective organization to
deal with particular Belds of technical activity IS0 and TEC technical committees collaborate
in Helds of mubual interest. Other international organizations, governmental and nongovern-
mental, in Haison with IS0 and IEC, also take part in the work.

In the field of information technology, I80 and IEC have ssiablished a joint technical com-
mittes, ISOAERC JITC 1 Draft International Standards adepted by the jolnt technical commit-
fee are circulated to national bodies for veting. Publication as an International Standard
requires approval by at least 758% of the national bodiss casting & vote.

In 1985, IEEE Standard 802.3-1885 was adopted by ISC Technical Commitiee 87, Informa-
fion processing systems, as draft International Btandard ISOMIE BR02-3. Following the proce-
dures described above, the Standard was subsequently approved by ISO and published az IS0
SRO2-3 1889, incorporating IS0 8802-3/DAD 1 which had resulted from the adoptien by IS0
in 1987 of ANSIIEEE Std 802 34

A further revision was subseguently approved by ISOAEC JTC 1 in 1980, incorporating
IB/IEC 8802-3/Amendments 2 and 5,

A third edition, published in 1992, incorporated ISOAEC 8802-3/ Amendments 8 and 4.

This fourth edition cancels and replaces ISOVTEC 8802-3 © 1692 and incorporates [SOAEC
8802-3/ Amendrent 8, Maintenance Ballot; Amendwment 7, Daver management; and Amend-
ment 9, System considerations for multisegment 10 Mbls baseband networks and Twisted-
poir medivm atianfunent unié (MAUY and boseband medium, type IOBASE-T These amsend-
ments were approved in 1992,

For the purpese of assigning organizationally unique identifiers, the Institute of Electrical
and Electronics Enginesrs, Inc., UBA, hax been designated by the IBO Ceuneil as the Regis-

tration Authority. Communications on this subject should be addressed to

Registration Authority S ISOAEC 8802-3

o The Institute of Electrical and Electronics Engingers, Inc.
445 Hoss Lane

PO Box 1331

Piscataway, Nd 088551331

IBA

During the preparation of this International Standard, information was gathered sn pat-
entx upon which spplication of this standard might depend. Helevant patents were identified
as belonging to Xerox Corporation. However, IS0 and IEC cannot give authoritative or com-
prehensive information about evidence, validiby or scope of patent and like rights. The patent-
holder has stated that livenses will be granted under reasonable terms and conditions and
communications on this subject should be addressed to :

Kerox Corporation
PO Bex 1800
Stamford, CT 06804
UBA

ational Organization for Stsnderdization/Tnternational Elestretechnical Commission

Case postale B8 » CH-121 Gendve 20 » Bwitzerland
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Foreword to International Standard ISO/IEC 8802.3 < 1993

This standard is part of a family of standards for Lecal and Metropolitan Area Networks. The relation-
ship between this standard and the other members of the family is shown below. (The numbers in the fig-
ure refer to IBO standard numbers.}

8802-2 A

LAYER

SR2-3 3802-4 88025 88GR-7 LINK
LAYER

This family of standards deals with the Physical and Data Link layers as defined by the IS0 Open Sys-
tems Interconnection Basic Reference Model (ISO 7498 © 1984). The access standards define four types of
medium access technologies and associated physical media, each appropriate for particular applications or
gystem objectives, Other types are under Investigation.

The standards defining these technologies are as follows:

(1) ISOAEC 8802-3 [ANSVIEEE Std 802.3, 1893 Edition], a bus utilizing CSMA/CD as the access
method,

(2} ISOEC 8802-4 [ANSVIEEE Std 802.4-1990], a bus utilizing token passing as the access method,
(3} ISOAEC 8802-5 [ANSHIEEER Std 802.5-1992], a ring utilizing token passing as the access method,
{47 IS0 8802-7, a ring utilizing slolted ring as the access methed.

IS0 8802-2 [ANSVIEEE Std 802.2-1889], Logice! Link Conirol profocel, is used in copjunction with the
medium access standards.

ISOAEC 10038 [ANSVIEEE 5td 802.1D, 1983 Edition], Media access control (MAC) bridges, specifies an
architecture and pretocol for the interconnection of IEEE 802 LANSs below the MAC service boundary.

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

The main body of this standard serves for both the ISO/ZIEC 8802-83 and ANSIIEEE Std 802.3 stan-
dards. ISQ/IEC and TEEE each have unique foreword sections, The dnnex applies to the IEEE standard
only. The Appendixes serve as useful reference material to both standards.
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AMBUIEEE 5td 802.3, 1992 Edition

IBEE Standards documents are developed within the Technical Committees of the THER
Sovietios and the Standards Coordinating Commitiees of the [EEE Standards Boeard. Mem-
bers of the commitiees serve voluntarily and without compensation. They are not necessarily
members of the Institute. The standards developed within IEEE represent a consensus of the
broad expertise on the subject within the Institute as well as those activities sutside of JEEE
which have sxpressed an intersst in partivipating io the development of the standard.

EIse of an IEEE Standard is wholly voluntary, The sxistence of an TEEE Standard doss not
imply that there are no other ways to produce, test, measure, purchase, market, or provide
other goods and servives related {0 the scope of the IEEE Standard. Furthermors, the view-
point expressed at the time a standard is approved and izsued is subjeet o change bronght
abeub through developments in the state of the art and comments received from uwsers of the
standard. Every IEEE Standard is subjected to review at least snee svery five years for revi-
sion or reaffirmation. When a document iz more than five vears old, and has not been reaf-
fArmed, if 18 reasonable to conclude that iis contents, although still of some value, do ot
wheolly reflect the present state of the art. Users are vaulioned {o check to defermines that they
have the latest edition of any 1EEE Standard,

Comments for revision of [EEE Standards are weleome from any interesied party, regard-
less of membership affiliation with IEEE. Saggestions for changes in deenments should he in
the form of a proposed change of text, together with appropriate supporting comments.

Interpretations: Uccasionally questions may arise regarding the meandng of portions of
standards as they relate to specific apphications, When the need for interpretations is brought
to the attention of IEEE, the Institute will initiate action to prepare appropriate responses.
Since IBEE Btandards represent a consensus of all coneerned Interests, it is importand to
ansure that any inferpretation has alss received the concurrence of a balance of interests. For
this reason IEEE and the members of ils feclmical committess are not able {o provide an
instant response to interpretation requests except in those cases where the matter has previ-
susly recetved formal consideration.

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

Secretary, IBEE Standards Board
345 Hast 47th Streed

New York, NY 10017

Usa

IEEE Standards documents are adopied by the Institute of Electrical and Blectzonics
Engineers without regard to whether their adoption may invelve patenis on articles, ma-
terials, or processes. Such adopltions does not assums any Uability to any patent owner, nor
does it assmne any obligation whatsver to parties adepting the standards decuments,
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Foreword to ANSVIEEE Sid 802.3, 1993 Edition

{This Forewnrd i not n part of this International Btandard or of ANSUVIEEE 8023, 1863 Edition ]

This standard is part of a family of standards for Iocal and meteopolitan area networks. The relationghip
between the standard and other members of the famdily iz shown below. (The pumbers in the figure refer to
IEEE standard numbers. )

l GATA
LINK
LAYER

o

BOR DYERVIEW & AHCHITECTYRE”

* Formerly HUER Sid 80214,

This family of standards deals with the Physical and Data Link layers as defined by the International
{rganization for Standardization (IS0} Open Systems Intereonncction Basic Reference Maodel (IS0
T488 1 1984} The access standards define several types of medinm access technologies and azsociated phys-
ical media, each appropriate for particalar applications or system objectives, Other types are under investi-

e

gation.
The standards defining these technologies are as fullows:
« IEFE Std 8027 Overview and Architecture. This standard provides an overview

to the family of IEEFE 802 standards. This document forms part
of the 802.1 seope of work,

» TREE Std 802, 1B: LAN/AAN Management. Defines an Open Sysiem Interconnse-
tion {81 mansgement-compatible srchitecturs, and services
and protocol elements for use in a2 LAN/MAN envirenment for
performing remote management.

SISOAREC 10088 1998

[ANSVIEEE Std 802,101 MAC Bridging. Specifies an architecture and protocol for the in-
terconnection of IEEE 802 LANs below the MAC service
boundary. .

+ IBEE S¢d 802.1E: System Load Protoeol. Specilies a set of services and protocol for

those azpects of management concerned with the loading of sys-
tems on TREE 802 LAN:

s T80 8802-3 [ANSIIEEE Std 802.20: Logieal Link Contral

» IBOAEC 8802-3 [ANSVIEEE Std Bo2.3]: CSMA/SCD Access Method and Physical Laver Specifications

LR
has been done to ancommoda
conzidered s refersnces to IE

td 80214, has bean renumbered az TBEE St 542 This
uf standurds. Heferenwes 1o TREE Std 802,14 should he

RUCKUS Ex 1006-pg. 8
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» ISO/IED B802-4 [ANSUIBEE Std 802,45 Token Bus Acvess Method and Physical Layer Specificatinns
o [SOIREC 880%2-5 [ANSIIRER Sid BO2.5)E Token Ring Arncess Method and Physical Layer Specifications

s IEEE Std 802.4: Metropolitan Arvea Netweork Access Metheod and Physical Layer
Specifications

» IEEE Std 8083 Interoperable Local Area Network Security, Currently Containg
Secure Data Exchange (5DE)

In addition to the family of standards the follewing is a recommended practice for a common technelogy

« IRER Sid 802.7: IEEE Recommended Practiee for Broadband Loecal Arvea
Metworks

The reader of this decument is urged to become familiar with the complete family of standards,

Conformance Test Methodology

Another standards series, identified by the number 1802, has been established to identify the conform-
ance test methedalogy dosuments for the 802 family of standards. This makes the carrespondence betwenn
the various 802 standards and their applicable conformeancs test requiremsnis readily apparent, Thus the
conformanes test docaments for 802.3 are numbered 1802.%, the conformance test dovuments for 8025 will
be 1802.5, and so on Similarly, IS0 will use 18802 to number conformance test standards for 8808
standards,

ISOAEC 8802-3 © 1993 (ANSHIEEE Std B02.3, 1883 Edilion}

This edition of the standard defines 1} Mb/s baseband and broadband implementations and a 1 Mbfs
baseband implementation of the Physical Layer using the CSMA/CD sceess method, It is anticipated that
future editions of the standard may provide additional implementations of the physical layer to support
different needs (for example, media, and data rates).

This standard contains gtate-of-the-art material. The area coversd by this standard i undergoing evalu-
tion. Revisions are anticipated to this standard within the next few years to clarily existing material, to
correct possible errors, and o incorporate new related material

HReaders wishing {o know the state of revisions should contact

Spcretary

TEEE Standards Board

Institute of Electrical and Bleetronices Engineers, Inc
PO Box 1331, 445 Hoes Lane

Piscataway, NJ 0BBAS-1331

USA

The IEEE 802.8 Working Group acknowledges and appreciates that many concepts embodied in this
standard are based largely upon the C8MA/UD access method earlier described in The Ethernet specifica-
tion as written jointly by individuals from Kerox Corperation, Digital Equipment Corporation, and Intel
Ceorporation. Appreciation is also expressed to Robert M. Mstealfe and David B, Boggs for their ploneering
work in establishing the eriginal convepts.
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Participants

When the IEEE 802.3 Working Group approved the original standard (ANSVIEEE Std 802.3-1985) in

1982, it had the following membership:

Phil L. Avst
Hobert ¥, Bridge
{harles Brll

G. J. Claney
John Davidson
Ralph DeMant
Hank (H. NJ Dorris
Judith Estrin
Richard Fabbri
Ingrid Fromm
Milien ©. Harper
Bryan Hoover
Gaorge 3. Jelatis
Harold W, Katz

Donald C. Loughry, Chair

Donald E. Botas
William B Lidinsky
Laurie Lindsey
William [, Livingston
Andy Lugue

Daniel Malthie
derry Melisweil

2, Kenneth Miller
Robert L. Morrell
Wendell Makamine
W. P Nebleit
James Nelson
Thomag L. Phanney
David Potter

Robert 8 Printis
Gary 8. Robinson
Roebert Rosenthal
Gary Stephens
Daniel P. Stokssberry
Ken. F. Sumnper
Daniel Sze

Victor J, Tarassoy
P. B, Wainwright
Lyls Weiman
Huogh B. White
Choa-Ping Wa
Nick Zoades

Mo R. Zonoun

Additional individuals who contributed actively in the development of the original standard (ANSVIEEE
Std 802.3-1985) throughout its elaboration were

Juan Bulnes
Ron Crane
Daane Elliot
Alan Flatman
Maris Graube
Guy Harkins

Dean Lindsay
Then. T. Liu
Robert Moles
Tony Lauck
Joseph St. Amand
Richard Seifert
Nathan Tobol

Mark Townsend
Roger Van Brunt
Bo Vicklund
Chris Wargo
Richard Williarms
Ron Yara

The BCMA TC24 Committee on Communieation Protocols alse provided helpful input in the development

of this standard.

When the IEEE 802.3 Working Group approved ANSIUIEEE Std 802.32-1888 (Section 10) in November

19284, it had the following membership:

Donald €. Loughry, Chawr
Alan Flutman, Chair, Type 10BASEZ Tusk Force

Menachem Abrabam
R. V. Balakrishnan
William Belknap
Charles Brill

Juan Bulnes
Stephen Cooper
Ronald Crane
John Davidson
Marlk Devon

Phil Edhilm
Gregory Bonis
Judy Bstrin
Hichard Fransen
{ogrid Fromm
Robert Gahno

Rich Graham

Guy Harking

Greg Hopkins

Joe Kennedy

i Kobayashi
Tony Lauck
William Livingston
Hugh Logan
Leland Long

Andy Lugue

Daniel Maltbie
Bteven Moustakas
Wenlell Nakamine
Liovd Qliver
Aldan Paul

David Potter
Fugene Reilly

Joseph Rigkert
Gary Robinsen
Rohert Resenthal
Joseph St Amand
Walter Schrever
Stephin Soto
Ciary Spencer
Rohert Summers
Pat Thaler

Geoff Thompaon
Wendell Turner
David White
Lawrence White
Fich Williams
Ronald Yara

Mo Zonoun
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The following pergons were on the balloting commit
misgion to the IEEE Standards Board:

W, Adams
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- Dedarding
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K. Loughner
3 Loughey
T. Lanhenki
B Manchester
M Marco
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When the [EEER 802.3 Working Group approved ANSHIEEE Bid 802.3¢-1985 (3. 1-9.8) in July 1885, it had

the following membership:

Menachem Abraham
Keith Albright

B, V. Balakrighpan
William Belkoap
Richard Bernett
Charles Brill

Juan Bulnes
Siuphen Cooper
Paui Bastman

Phil Edbolm
Gragary Ennis
Alan Flatman
Richord Fransen
Trgnid Fromum
Hebert Galin
Sharad Gandhi
Rich Grahsm
Righard Sumpertz

Danald C. Loughry, Chair

Hacsws Hariti
Guy Harking

Fred Huang
Stephen Janshago
Donaid dohnann
Howi-Yuong Jung
Paul Kellam

Jog Kennerdy
Hirzshi Kobayashi
Lex LaBarre

Tony Lauck

Jobin Liaynor
Willinm Livingston
Terry Lockyer
Jasee Lucas
Andy Lugue
Dranie! Maltbis
Steven Moustakas
Tiuyd Olver

Geoffrey . Thompson, Chair, Repeoter Task Foree

Addan Pal
David Patter
Erie Rawson
duseph Rickert
Gary Hobinson
Timothy Hocl
David Roos
Robert Rosenthsl
Joseph St Amand
Walter Belrensr
Semir Sirazi
David Smith
Stephen Sota
Robert Summers
Pat Thaler
Wendall Turner
Mare Warshaw
Ronald Yara

The following persons were on the balloting committes that approved ANSVIEEE Std 802 30-1885 (8.1~
8.8} for submission to the [BEEE Standards Board:

Marshall Abrams
John Adams
Willlam B. Adans
5 R Ahujs

P13 Amer

it Athud

William
Yong
Wesley A. Ballenger, Jr.
Edwarde W. Bergamini
H. ¥, Boley

Faul W. Campbed], Jr.
Gewrge 8. Carson

Po Chen

L. ¥, Cheung

Kiloam Ohon

T. Ricky Chow

W, F {huew

David Cohen

Allen ¥ Conrad

Rabget 8. Crowder
Michel Diaz

Phillp . Baoslow, Jr.
Judith Estrin

Jobin W, Fendrich
Harvey A, Frasman

R. J. Gaglianc

Patrigk Gonia

Hroabay Goyal

Michael 13 Grashoer
Maris Granbe
Nuboshivs Hamada
Jogeph L. Haromond

& M. Harris

. Hoott Haugrdahl
O, Hobhs

Jim P Hong

Faul Lo Hotton

Richard IR
(eorge [, Jelatds
B Jensen

Gay Juansle

Hart H. Kellermayr
Mladen Kogunovis
Hamuel Khe

Tiavid Kollm

Sastri L. Kuts
Hirayr M. Kuadyan
Takahiks Kudd

Lee LaBarre
Wai-Sum La
Lanse M. Leach
Stephen K. Levin
F.C Lo

William Livingston
Ben O Loughyy
Joseph F, P, Luhukay
Meli Maroo

Mares Marsan
Joseph Masst
Darrell B, Melndoe
FPatrick & Melntosh
David 3, Millman
Aditys M. Mishra
David B, Morgan
Mike Morganti
Kisggi Mori

B, J Morrls

H. T Meufbah

Trale A Murray
Ruth Nelsun

. Duane Nortlaett
Charles Destereicher
Young Uh

George Pavowski
Thranas L. Phinney
Dravid Potter

John Potveek
Sxary 5. Hobinson
Marya Repks
Fuobert Rosenthal
Hen Paolo Rossi
David J. Rypka

L Ba 52
Norman rhneldewind

Osar Sepalveda
Ornri Serlin

13 Bheppard

R M Simmonz

1. Bintonen

David W, Soyer
Htephen Soto

Fred Strauss

Bart W, Stuck
Tatsuya Sada
Eifstathios 1. Svkas
Daniel T, W. Sze
Anmed M. Tantagi
Maris Tokore
HC Torng
Dionald ¥. Towsley
Wei-Tek Taal

M. Tauchiya
Rishard Tuag
Beanke Turk

L. Bavid Umbaagh
James Vorkies
Pearl 8. . Wang
Ton Weir

Alan d, Welesberger
William J. Wenker
Farl J. Whitaker
Michael Willett
Tsong-Ho Wu
(ren Yosn

RUCKUS Ex 1006-pg. 13



3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc


When the IEER Standards Beaed approved ANSVIEEE Std 808 301985 (8. 1-9.8) on Decomber 12, 1884,
it had the following memberghip:

ol B, 8ay, Chair ok B Hipanatl, Viee Ohuir

Save b Sherr, Seorednry

Jwrm §§ m a%e Fay Farater Lrnvwmmoi ¥, Mol
; Ereaial Lo oldbavy Bonuid T, Michagl®
Kevnesh B Hegdeix Frank L.
Trvin N Hpwpl Clifoed O “wmm

¥

¥ Jaok Bine &, Hichard W

"’mz% {; i"smmmss dumeph Lo Hoeplngery® WOR. Wiiens

Sl €0, Fhavhenoteln Bpving Rododay i d, Wells
B P Lawpeans

*hismbar ameritag

ANSHIEEER 8td 800.80-198% was approved by the Americen National Standards Instibuie on June 4,
148
When the THEE 8023 Working Oroup spproved ANSUIERE Bed 882341987 1981, 18 had the bllowing

membarshin:

Donald €, Laughyy, Cheir
Bteven Movstalag, Chalr, Thasd Formw

Brnmchan Sbrakan
Kaigh Alnuight
Faieh Aonordoem
dusse-Piarrd Asbhrg

wapiail
BB
byt Cfwonstn
Foter Thawse
Peter Dessniniarm
Barpmomd Duley

Richard Frann
Yunprid Fronum
Hedsars, Ciadin
Bari Gorhotd
Akt Giolbert
Bigh Girabee
Bieh Guumpind

54
tal

Fnoens He

The IEC TOS3 Conumiitien on Information Technology Byuipment alse provided very belpfid Input to the
development of the FOIRL Btandnnd (8.9

duwd Hasley
Hewming Haang
Ohmries Hallnar
Blahael Hughes
Pronald dohnsoi
B e Fokumeen,
Bel-Yong
Muet Halten
Faul Belldn

Bemt Kader
Fhroshy Fobayasehl
Fhidedaine Hurake
Les LaFlarre

B Lnew

Warwe Lindgaist
Terry Lodorer
B Loy

damen Luvas

Aody Logus
duyd Ltvar
Abden Paul
Boy Plowee
Erie Baweun
Joueph Hickert
Lary Bobinssn

Fag é.‘u.?‘..}‘ Roek
Prarodet Boos
m"k“uxr ‘ym‘mw

Erawidd Bpid EM
MMWL Frnrmers

Wandsl Tavoer
Snwmeph Wieneks
Broce Willisms
CHEERVERS

Bllore Cherks
m?m E}amrzwr

Fivn Haahis
Bichasl Lan
Eascdane Muarhitts
Jhey Maatrose
Feter Tarront
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The following persons were on the balloting corpmities that approved ANSVIEERE Std 802.34-1887 (9%
for submission to the IEBE Standards Board:

L Adums
2 RO Ahuia
it Abhal
Willd

h ¥ P Lubukay
We-Shun Luk
o Maraan

Eifstatht
Daeiel
Ahnud N Tantawd

willman

L W. tiobbs
Paul Haotten

apd

Pavowsi
L. Phinney
ft}: oot

When the IEEE Standards Bourd approved ANSUIEEE Std 802.34-1987 (3.9 on December 1%, 18
had the following membership

Dronald O Fleckenstein, Chair Mareo Migltaro,Vice Chair
Axndrew {5, Balegs, Seerefary

sy

N. Howell
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Information techunology—Local and metropolitan
area networ

Part 3: Carrier sense multiple access with collision
detection (CSMA/CD) access method and physical
layer specifications

L. fodrodackion
LI Cvarview

LI Basle Goneepts, The Carried Sease Moltiple Acvcess with Colbislon Deloshion (CEMAAT medis
avieas method dg the means by which twe o move Slations share g common eravmissien mefom, T
braasnsit, = station wails (defers) for o guiet period on the medivn fthat fs, no other station fs teansmite
tinng) and then zends the ndended memsage in bbseria! form, I after Dubiating & tronsmission, the mes-
sage colliden with fhat of snether station, thes sach bowsmitling slation intontionally sende g fow
addibioral bytes o enpure propagation of the colliden theoughoud e svsiom. The stotion remeing sient
for o random amosnd of Soe acke) before altempting to ransnit apain, Each aunect of this nocess
methed provess i spocified n detall tnsubsequent sectons of this standand.

This {s & comprehsusive stondend S Local Aves Networks coploping CSMAKTD a3 the pocoss mothad.
Thiz standard tnintended to eroompuss stveral media brpss and tedhrdgues for shgual rates of foom L MBS
o 20 M. This edilion of the stomdand provides the peoossnry soadifontiond for 10 Mbds Baschand and
broadband systems, o 1 8 baseband pesterm, and & Repegtor Tnie

L2 Architestursl Porspeotives. There are bwo nporlant ways loview looal ares network design oo
responding o

() Arciiseciore. Brophasiziug the Isgival divistons of the system and how they 86 togethey.
(2 Implementasion. Emphasizing Sotesl componunts, their packaging and intevconnection.

Flug standard is organdzed sl arehitectural Hpes, emphagizing the largu-sealy separation of the svsee
tew dedo bwo paris the Medis Avcess Control G480 sublavey of the Date Link Laver, and the Phosical
Laaver, These layers sre intended bn corespond dosely fo the lowest lnpers of the 180 Mode! for Open Sye-
toman Tnterconmection (see Fig 110 See TH0 Ya08:1584 11011 The Logicn! Link Contral (LLO) sublaver and
BEALT sublayer bogether arcomrpass the funebiens intended $er ihe Dalg Lind Laver 40 defined b othe GBI
il

LB Aroarclutechural orgamizativy of the stendsed Tos two main sdvantages:

(1) Claricy A clpas overall Shvislan of the dedipn along srebitectnal e wakes the standard clearer
{2y Flowbiliey, Begregaiion of medivendependent agpetts in the Physleal Lever allows the T30 and
MAC subdavers b apely o o fumily of ransmission medis.

Partitioniog the Dot Lok Laper allows varioos medin aceess metheds within the famfly of Local dren
Metvork standards,

Tl mummebsers i braekets ncrvspond to thoe uf the velorenee Based I 1.3 when praeesied By &, they varsssptind to thoss Hated fn
shi Ananx.

4%
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3 Swr} 3

THAMSPORT

METWORK

DaTA LINK

PHYSIOAL

A

Fig 1-1
LAN Standasrd Relationship 1o the 180 Open Systems Interconneciion
(51 Reference Model

The architecturs] model is baged an a sel of interfaces that may be different from thoze emphaszized in
pmplementalions. One critical aspect of the design, however, shall be addressed largely in terms of the
puplemeniation interfaces: compatibiity.

1122 Twe bmportant compatibility inteclaces are defined within what is architecturally the Physical
Layer.

{13 Medium-Depen

adlbiere rigidly to the exact specifioadl

in this standard, and to the prosedurss that s;i&

perolent aspecis of the LLOC sublayer and the ¥

this point; communication by way of the I8

plete compatibility at the Physieal Medivm interface | L}ML is, the roasial cable | inte

(81 AZtachwmeni Unit Interface IA U6 it 1s anticipated that most DTEs will be located some distance

from their connection to the coaxial cable. A small amount of clrcuitry will exist in the Mediom

Attachment Unit (MALL dirs ﬂv adjavent to the coaxial cable, while the majority of the hardware

and all of the seftware will be z«(i mz?;m the i}”}"’? Ti‘w A?Ti is dav“ el as g second compatibility
interface. While conformance gary to ensure communicatio

it i highly recommendaed 3 and FTEa The

AUl marvbeo ..rmé or not specified ?m‘ BOTRE IR §¢ SRR s of this giandard that are expes

be connecied 1 tly o the medism and 8o do not use a separ AL oy i interconnecting

vable, The PL-& %ﬂﬂ PMA are then part of 8 single unit, and no exphiclt AU specification is required,

2.3 1E unl Arv I*w FOrTk r»aq;m 2% mm»

1.1.3 Layer Interfaces. In the architeciural moded used here, the layers interact by way of well defined
interfaces, providing services as specified in Bections @ and €. In goneral, the interface reguirements are ax
follows,
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CHEMANE AMEEEE

{3y The interfuce bebwesn the MAL seblaver an
and recslving fames, and providos poraparatis
resnvery macedures,

(2} The interface belween the MAC sublayer and the Physieal Layer don siguals b framing donr
rigr sedine, transmil fnitistion) end contenibion vesslution ollisn detect), fhoilitdes S possing a
it of sorial B strosens feranamit, receival belbwean the two lavers, and aowald fonctlon o tming

5 1 sublayer includes Tacililien for bransmitiing
status Information for use by higberdayer srnw

inberinces are desoribud more previsely In 48 Additionad Dnteplaces gre neosssary o allsw Bigher
=1 metwork management Seililiss o Inferash with € slayery i perforn opsvstion, waintenance, sud
pﬁimmmy fSamctinng, Nebwoerk management fonciions will be discossed in Beotlan 8.

144 Applostion Aress. The appliications enviromment for the Lecal Area Nebwork v infended tobe
commercial and Bebt ndosteial, Use of CEMA/CD LaNs In bome o hawey indusivial sovirommenss, whils
wot precluded, s not rensidorsd within the seope of this standand,

1.8 Motation

151 Btate Blagrars Conventions. The ation of & protoond can be desertbed by subdividing the prow
torod tnto o number of inlervelated fonctions, The sperstion of the functions can be deseribed by siate diw
grame Bach dageaon ropresenty the domain of o fusetion and congiste of' s grovy of conmectad, maby ¢

;

sxcinsive stedes, Only one state of s function fv wotbve 88 any given Hime {ase

TERMS TR
T

(ADTENG YAKEN

g 12
State PHagram Notation Exsmple

bach stale thet the function can agsume Is veprosented by » rectangle, ﬁa&ffx? are divided inte o paris
by herigontal Hoe. In the upper part the sl ited by oo naree in capitad efbers The Jower part
cosbodng the nere of any ON zigned that & ponensted by the function Ac'ufirs% are desoribed by ahort
phwssee and emedosed 1o bracketa,

Alb peredssible transitiens bebween the states of n function ars represented graphicelly by srrows
between them. & fransiion that b glebal in nadure oy sxample, an s condition from all glates fo the
HDLE o RESET indlented by sy opan srvow Lebals on fransitions sregualifiers thal must be fod-
Blled before the transition will be taken, The labed UUT desdgnates an wnconditions] transition. Qualifiers
duseribed by short phireses are enclosed in gs-&vf-mﬁ;‘h#ws.

Blate transibions and sending and vote :
:m& ‘*h&f s:s‘s-;xﬁ‘i%{m te EF{&%{* "E"z-ié‘ »&%1" % x&s}é g;xam%ﬁmi m y Aﬁﬁis Eﬁ-«:i i:m z,mw eRpecuies zxﬁiiﬁ:"a&;w& sunding

RUCKUS Ex 1006-pg. 36


3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc


ANGUTERE S SO, e 2

LAHIAL AN ME

SEGLITRN ARRA NETWORRER

Bome devicos dosertbed In this stundard (e, repeatens? ave allowed to have s or mors povis. Btabe
dlagrams capable of doseribing the eperation of dovices with an wuapsoified nomnber of pords, reusired quals
Wer petaiion thet allvws testing & cenditions et mullipie port - pabadion used v o ternn that inindes
& desoriphion i pavesthosss of which ports must mest the terg for the gualifier to be salinfied (g, ANY
and ALLY 1 s alee nedessary to provide o berm-gssipnment slatemonts that exsign o neme bos port that
gatiefies o goalifen The following convention s voed to deseribe o tevtaanignment sbatomeont that is s
cisbed with a brangition

(1) The character 7 {colon ) is & delisstier veed do denade that & term sesignment stetement follvwrs.

(8 The chavaeler "o (el arrow denstos assdgnment of the value Ilfowing the arvow to the tarm proe

coding the arvow.

The sbate disgrams condain the suthioriialive statement of the functions they depiely whn apparent ton
ety bebween deseriptive fent aod slute disgrame avle, the state dlag o b take procedense. This
daes nob overyide, howevey, sny expliclt desoriptitn in the Sot that bas oo paenlisl i e slate dinprases.

The models presented by slade Sagrans e intanded as the primary specifiontions of Yo Fonetions to be
pravided. 15 is Smportant to distinguish, bowever, betweon s model and @ resd Iplementation, The madsly
sre optimized for simpHelty snd darily of preseniation, wh Hen may plaos

tional behavior of anyup
Ehe model sre useful only b the entent thet they specily the extern

Boduvior cherdy and prevbiely

.89 Service Bpocification Method snd Nototion. The seivie of 3 Iayer or dublaver $s the st of
cnpabilition thal ¥ ofers 4o 8 oser in the next higher (ubilsyer. Abslract servicss sre specifisd bers by
dencribing the servioe prhmitives and pazamatars that characterize eash service. T Ao of nervise
iz independant of sy particelay nplementadion (see Fig b3

LAVER M

SERVICE PROVIDER

g 18
Hapvios Primithve Nolation

Speutfic inplementalions way alee uclude provistens oy interface nberactions thet have ne divest end-
toond offects, Bynmples of sach Josnd ntersctions incude Intorfucs Sow contesl, satus yeguents and ndd

eabiona, ervor nolifications, and laver mansgesment. Specific implomentatiog detalis o
servies speciflontion both becsuse they will diffey from baplomentation to inplomen
fhey do not et the pespdo-poor pestossts,

s arnitied Brom this
shton and beesuss

LESL Classifioption of Service Primitives. Primitives uee of two povesie typss
11} BEGUEST The roguest priniiive to pessed from daper W to Jover B91 b vequest thet o seevice be

indiated,

&4
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SCVIRG B
CRBAAD ANZUTRER S 429, 1838

oo,
o]

POINDICATION The Indlestioy primitive o possed Brom laver M1 b lvee N to indioate an tutersal
fmver M-l event that is signiSeant @ ovar N This erent seay be fogioally related o o rommate sarvite
reguest, or may hecansed By an ovent internel i Jayer B4

The sovvice primifives sre an abstraction of the Ronctivael rpecificabion and the gesrduyer lnberaclion,
The abstraet dofinition does ot vonduin Ioval dotall of the veorfprevider nderaction. For bnsunes, 13 does
oot indicste the loval mechaniom that allawe o user o lndioafe thet It s awalting an foonning el Bach
primitive hay o sel of sovo or more parametens, reoresenting dets clemends that aball be passed o gualily
the fenctione trvoked by the primitive, Paremebors Todients informstion avefiable in a wserdrovider futer.
action; I any parbicsdsr nberfeoe, some pursmetory way be wiplieithy stened evan though sk explicilly
defined b the peimitive) oy bmphicitly associated with the strvive sveess polnt, Similardy, o sny verticulay
wrotoeol specification, Tunctiovs eppvespending o g servive primitive may be explioithy dofined or Buplicitly
availahis,

183 Physiosd Layer sod Media Notation TUsers of this starsdand need to vofervnne which pastioulay
smplementabion s bedrg vesd or identifed. Thersfors, wmsms of sdenlsf

shifving sach img}"am@ dation iz givin
By o ppls theesfeld, bepe netation thabdy oxplionthy sbated s the boptnaing of cach relovant sestion. In
ghneral, the Pliesical Laver type i speaifiad by thess Haldw:

edate rate In MG cxetdivns brper <methnm semoent luath 50100 wmds

For smmnyple, ihe standerd conteing p 00 M busehend speciBontion idaniified ae “IYPR 10BASES "
I

mesaing 4 18 Mi/e baseband medivm whoese mastomn seguandt Ew;afi’.ra i AU e Bach avcosssive Fhyaival
Layer spectfication will state e vwn uniogus TYPY idontifior odong similar bnes

184 FPhysioal Leyer Messaygs Netalion, Messages geperatod within the Physical Laver, sither
within oF Dobweon PLE and the MATU Ghad ba, PHA dreniteyd, srve domignated by ap iiedis type o denlpnals
either form of plipsical or logionl message wied 1o exsente the physiond layer tignaling process tor exarmple;
ipaf polle ov e aunilaBieg

1.3 Beforonges

1 CINPE Pobiosblon 22 C1G8E) Limits an £ Methais of Messursinent of Hedie Interfovence Uharaohmds
ties of Information Techoolopy Boul pens.

28 IR Publication 881, Radiadfreguency cables, Part L Generel veguivements sod mensuring methoda?

B LEC Pobboation 9614, 1 Supploment to Radio-freguency cables, Part 1o Appendis Sectlen 5.4, Tee
meingbed trimcial tost method for transBee Impedanoe up to 100 Mz

[ IEC Publication 1888 and 18, Radio-drequendy convectars, Part & Badisfreguency conxial eonnes
tors with invier dlameter of duter comdueter 8.5 mom (D256 ‘%‘iﬁt Bayenel nvle—Characteriafie imped-
anee 5O ohees (Fepe BNUY Parl 18 Badic-Freguency sonial connectors wilth dnner dameter of suger
sonductar Vo (02878 1) with sorew cogling - Characterislic impedanee 30 obons {78 obeas)iTepes N,

B IED Poblication 3880, Sefety of elecbeivaily envrgized offios iuadhines.

B IO Pablication 438, Bafety of data procsssing sguipmend.

[

e frenn e Dnbdimationad Blectostachaicnl Qumas
vm g gy smx i tshw* "m iz v to S
; H

'sei;s e 3 e de Vaainbd, Cume Pastele 11, OH

ey Ehopaediies f Arnmesion

 Foing %%&r iéi‘éﬁ‘smv i§9: Varembe, TEVESEE, Uladve 30, Beitane.
fren the Bk Uvperrtmant, Avverioen Nedans! Standasds Joati

B : e
mm EA ‘\K«’”’;‘é‘:‘- i °‘x‘£’ i, ‘i\ia ?‘zu@ _*\cmy “mm_ *ws“ ‘iﬂ&éﬁ, X
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ISOAEL 8302-3 ; 1988
ANSUVIEEE Sid 802.3, 1093 Eddition LOCAL ANTY METROPOT ITAN ARFA NETWORKS:

7] IEC Publication 807-2, Rectangular connectors for frequencies below
% MHz, Part 2: Detail specification for a range of connectors with round contacts—Fised solder contact
types,

(8] IEC Publication 850, Bafety of Information Technology Equipment, Including Eleelrical Business
Eoguipment,

1G] 180 23829 : 1884, Data processing— Vocabulary—Part 09: Data communication ?

(101 IS0 7498 . 1984, Information processing systems-open systems intercennection-Basic reference
model.

111} IEC Publication 60, High-voliage test techniques.

[12] 1EC Publication 68, Envirsnmental testing.

13} IEC Publication 783-1, Optical fibres, Part L; Generiv specification.

{14f TEC Publication 742.2, Optical fibres, Part 2: Product 5p@cﬁ.ﬁcations,5

(18] {BC Publication 794-1, Optical fibre cables, Part 1 Generic specificating.
16} LEC Publication 794-2, Optical fibves cables, Part € Product specifications.

(17} [BC Publication 825, Badiation safety of laser products, equipment classification, requirements, and
user's guids,

{18} IEC Publication §74-1, Connectors for eptical fibres and cables, Part 1: Generic specification,

119 IEC Publication 874-2, Connectoers for optical fibres and cables, Part 2: Sectianal specification for fibre
aptic vonnactor type F-8MA,

201 ISOARC 7498-4 : 1989, Information processing systems—Open Bystems Interconnection—Basic Ref-
srence Model-Part 4: Management Framework.

{211 IS 8877 © 1987, Information processing systems—Interface connector anid contact assignments for
ISDN basic access intsrfucs located al reference puints S and T,

Local and national standards such as those supported by ANSI, B1A, IEEE, MIL, NFPA, and UL are not
a formal part of the ISG/AEC 8802-3 standard. Referenve to sueh loval or national standards may be useful
regource material and are identified by a bracketed numbser beginning with the letter A and lovated in
Annex A

1.4 Definiticns. The definitions used in this standard are consistent with 180 238291984 [9]. A more
specific Part 25, pertaining to LAN systems, is in development,

480 pudlications are available fram the IS0 Central Seeretariat, Case Posiale 56, 1 rue da Varembé, CH- 1211, Genéve 20, Switzar-
fand/Suiese, 180 publications are alse available in the Thlted States from the Sales Department, &American National Standards Insti-

furte, 11 Wast 4204 Street, 18th Floor, New York, NY 10038, USA

114

¢ Bubseetiun 9.9 i 1o be resd with the understanding thal the fllowing changes i 18C Pohlication 7932 {14] have been requestad;
131 Uloreection of the sumerical aperture tolersnce in Table I ta £ 3.618,

{2 Addition of another handwidth category, of 2 150 Mz reforred i 1 Koy, for the type A 1b fber in Table 111

Qe
3
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CEMANCT AR Sy

2. MAD Service Bpecification

1a Adeids

24 Boeope and Field of Appiicetion. This seelion spmaifies the serviess provided by the Med

Crantrol $BAC) sublaver o the Lopleal Link Conteol LEC v anblaver fhrthe 180 HEER] Loeal Avss Nebwork
shandard {ped Fig 210 The seovioss are desoribed bnosn sbetracd wor nnd do nod Inply any partioadar

implementation, ar sny grpoged tnterfacs. Thore fs ot necessarily & ang-toone correspondancs botween
the primifives and the formal procedures and nlerfaces desoribed in 4.2 and 4.5

v LAN
MEPERENGE MODEL CBRALD
LAYERS LAYEAS
AFPRHATEIN HIGHERLAYERS ¢
PRESENTATION £ 1 Lopiosl LMK eonrror,
;o
SR ¥ ’
BESHON . BAETHA A8 Y AT
& .
TRANMS IR £y st B
TR Fi ? FHYSICAL BRENALING
2
Lo, ¥
NETWORE ;
ff "ﬁ‘w—*h P
¢ :
DATA LinK ¢ : e :
PR Edld
FHYBICAL
oy S ?s;i. i

AL

I

i

& ES

Fig 2
Sarviee Bpectfivation Belation fo the LAN Model

EZ Orvarview of the SBepvien

223 General Deserviption of Berviees Providod by the Layer. The wervices provided by the MAC
sublaver allow the Toesd LLO sublayer enlity to oxchinige LLC date unbte with prer LLO sublaver suiified,
Crptional support ey be provided forvesetting the MAU sublayer ontiby to p knovwn #iate,

£2.2 Model Used for the Service Spoeifiontion The medal nsad inthis sorvice apooification is identi.
vl to that aeed in 1.2

223 Overview of Intersetions

MA DATA reguost
HMA DATA mdioation

Zokoh Beste Bervices mad Opilons The MA DATA raguest and Ma DaThdndication servics primi
thvos dereried v this soction are condideved mandabory

axmy

i
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ISOARC BRO2-3 » 15U3

ANSIVIEEE S1d 802.2, 1003 Bd

ition TONALANTD METEOPOLITAN ARE A NETWORKS:

2.3 Detailed SBervice Specification
231 MA_DATA request

2.3.1.1 Function. This primitive defines the transfer of data from a local LLC sublayer entity to & sin-
zle peer LLC entity or multiple peer LLC entities in the case of group addresses,

2.3.1.2 Semantics of the Bervice Primitive. The semantics of the primitive are as follows;

Ma_DATA request {
destination_address,
m_sdu,
service_class
}

The destination_address parameter may specify either an individual or a group MAC entity address. [t
must contain sufficient information to create the DA field that 18 appended fo the frame by the lscal MAC
sublayer entity and any physical information. The m_gdu parameter specifies the MAC service data unit to
be transmitted by the MAC sublayer entity There s sufficient information associated with m_sdu for the
MaC sublaver entity to determine the length of the data unit. The service class parameter indicates a
quality of service requested by LLO or higher layer (see 2.3.1.5),

2.3.1.3 When Generated. This primitive is generated by the LLC sublayer entity whenever data shall
be transferred to a peer LLO entity or entities. This can be in response to a request from higher profocol
layers or from data gencrated internally to the LLC sublayer, such as required by Type 2 service.

2.3.1.4 Effect of Receipt. The receipt of this primitive will cause the MAU entity to append all MAC
specific fields, including DA, 8A, and any fields that are unigus te the partivular media access method, and
pass the properly formed frame to the lower protoecol layers for transter to the peer MAC sublaver entity or
entities.

2.3.1.8 Additional Comments. The CEMA/CD MAC pratocol provides a single guality of service
regardless of the service_class requested,

2.3.2 MA_DATA Indication

2.8.2.1 Function. This primitive defines the transfer of data from the MAC sublayer entity to the LLO
sublayer entity or entities in the case of group addresscs.

2.3.2.2 Semantics of the Bervive Primitive. The semantics of the primitive are as fullows:

MA_DATA Indication (
destination_address,
source_address,
w_sdu,
reception_status
i

The destination_address parameter may be either an individual or a group address as specified by the
DA field of the incoming frame. The scurce_address parameter is an individual address as specified by the
84 field of the incoming frame. The m_sdu parameter specifies the MAC service data unit ag received by
the Jocal MAC entity. The reception_status parameter is used to pass status information to the peer LLC
sublayer entity.

2.3.2.3 When Generated. The MA DATA indication is pasged from the MAC sublayer entity to the
LL4 sublayer entity or entities to indicate the arrival of a frame to the local MAC sublayer entity, Such

38
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FRRAANS ANEY

avbively enpnoctod thot moedbumg it shall be usod o hrosdeasd to all the active stations on that medium,
Albstations shell e able t oongnize e Brogdessy addrasn, 1 i nut necssey et nalntini be tapabla of
generating the Brosdenst sddvesn,

The addvosy spate shall alvo be puciifiened inte ety sdwmimstored pnd plobadly sdministored
ptidrens e nature ol o bodv a ii‘ﬁ she praceduves by whinh 8 sdudnisters these plobal (U addresseyis
bevond the scope of thes e rdard

#24 Dostinniinn Addvens i“&e%&i, The Desbination A{Esiw an Held apeciBen the stetionds) for which the
frampe do dytendedh. Hmay boe an ndividunt srmuibonsd Geclsding roadeaetl addregs,

288 Sonrve Address Fleld, The Bouwres Address Bedd spociion the station sending the Fame. The

Sewrce Sddresy Beld s nob interpretod by tho CBMACD Mal w

i g 8

.28 Length Fleld. The length Hlald i 8 Tootet Held whose velue? Indicates the pumber of LLO dale
gubats b thu date Beld Wik v&‘im) - fose thon theominimum required for proper operation of the profes),
u P4 Held {2 seguence of ooteta ) will e added 2t the ond of the date feld but prior (o the POB Said, spea.
fied belaw, The procedurs that determiney the size of the pad feld lnepocified s 4098 The ot Budd &
rapemitted and revdived with the kigh ordey octet Srst

BEL Date and PAD Felde, The dain fokd onniiing sewon 2 neteds. Fol dada iz’ﬁiiﬁg\aw
provided i the posse that any sebilrary sepnenes of petetealues may sppearin the datx feldup e a
sriann pambor apeoificd by the *m;ﬁh oniat (ii% of this stbmadird that b uiad. A mintoein Bavo siee s
?i*r}i.ii*iﬁs’f For sorreot CEMAYCE protous operation sod iz spedfod by the pertivalar Implamentation of e

stendanl. o recossary, the date Bald b extended by appondiiny oxtre Dibs GRAY is, @ vad) I units of sedety
after the LI dade Seld but privr lnoslonisting aad ,\g}gﬁmi‘h{( FOHE Theslzo ofthe pad, Wany, Is dolee
mined by {ho size of the date Sold suppled by LLD snd the ninimun B alee and adddeess wize G
tere of the parBloulsr Dmpplementation. The mupdmum stue of The dady Sold 1e determined by the madmum
e stz and address size parametors of the pertionlov lpyplementatinn,

The lengih of PAD feld regoived oy LI dotn that ta n aoiels long s oman 8, minPFransSize - Hon o 2
sogddranatiineg o 480 bl The nioinres nosaible sy of Ow L0 dngs Soid W mnePranaSive - {2 )opddrosss

Size + 4B8¥8 oclots, Seed.d for s datussion of Pvpletobninlivn phbametors sou 4 B85 S pdisongniatof ths
minFramefia

HEE Frome Theok Begoence Fleld & s wsedd by the ‘%:*':f.m"mi antd
recctve alperithms to ponerate g UED value $w the PO segpenes (FOR Seld cune
taing o dwootet (3253 cyclie redundency cheek (URED v ', b an g fsetien of the
conbents of tho source addrese, destination addvess, ogih WL :m{i ;mé { i,?h, Eaw, ull Solds vweent the

premmble, BFD, and POSL The anceding i3 dofined ?3, tha fullowing seneisting polpnomiad,

o g e g0 4 ¥ 58 @8 g e ae e oode e B ax ek

Mathomatically, the CRC voloe svresponding (o o given Frame e defined by the fllowiag prasedurs:

s first 38 Uit of the frame wre compleinented,

Tha n dite of the Tame ave ther comsidorsd o be the coolBrients of  pelynomial Mt of degres
e st it of inaiion Addreny feld sorvesponds o the w8 tarem pad fhe st B of the
dabn fekd ey to the x¥ perm
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IOARC san e )
ANRIIRE R LN Fdithon

CRIALLANT BRETROPOLITAN AREA NE

GRRE:

The 33 bits of the UBC volue am placed in the frame check sognence Sold so that {he »% torm s the et

mcat bt of the Sesd gobet, and the ¥ berm by the right most bt of the 1ast sctet, {The Bt of the ORO wee
thus transmitied in the arder x% 230 L L 2d 20 See referencs 14181

B2 Order of Bt Tomnsmdesion. Foach ootet of the, MAD fiame, with the syeeplion of the BOS,
transmitted low-ordor bt Brat

Sd Pooeaibd MAC Frame An bvelid MAD frame shall be delined as one that meehs st least one of the
following conditons:

€1} The frame length s ineonaigtent with the longth feld.

12y Mieneb an iadegred noeber of oetets i longth.

{3y The bits of the incaming Prame lexciunive of the FOE Sebd Hsalf do not gosevate o URD vnlue idanti
cal b the one recsived,

The dontents of rvalid MAC Bamen shall oot be poseed S0 LLO The weourrence of fnvalid MAD frames
may he eomponionted to notwork wmanagausnt

&4
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CERBACD

4. Medis Avcess Control

4.1 Funotionsl Model of the Media docess Contral Methad

411 Overview. The architectural model deseribed In Section 1 s ased In'this seetion to provide s funs
E’g("k‘ﬁ?}; émw whien of Ares Nebwork USMACEH MACD sublayer
gublaver dolines gedinns mzjepmﬁ%m gﬁmaﬁig}’? i;*i&ibﬁ' o Hhe pediunndependant ;;h% wi *mui

ity pm‘vm&& iw the Physioal L
layer §t s iippazmi‘hﬁ €2 @ ghi et'ﬁ{ i.liwﬁ izﬁmsﬁ aveE bﬁ'msﬁm :
dinciniioe knowd gs Coerlor Sevse Maltiple Assrs with Qiioﬂ}woa f}i’i fon (CEMALCTH

The TLE o_«‘ezimgy{»\r and the MALD sublayer fogether are mtunded to have the seme funetion as that
deweribed in the OB medel S the Dede Liak Layer alvns. be s brosdeasst nebwork, the notivn of o deds Hek
Eww.e&g‘;hf\ fwo network entities does not corvespond dreclly fo o distinet physiond connection. Neverthaloss,
partittmung of functions prosented in this stadard vegudees bwo maln Tunetions generally associnted
with 2 data Hnk contrel proceduse o b performed n the MAC sublsyer. They ate an fullows:

{3} Daita enm;ﬁmh%&% o (Sransmi and recelvel

{1} ; Sfemmne boundary dullmitstion, frame svnchyonization)

bl Am‘i?m&w&g? {handling of souvee and dostiveton addvasses)

g} Ereor detechion {delection of physieal medimm branenission verors)
{2y Medin Avcess Manapement

fud Bledivem sllodedion (enllision aveldanes

b Contention reselution tooliision handing?

The remainder of this ssetion provides g fenciiona] model of the CEMAKCD MAD method.

4.1.2 CEMACD Operation, This section provides sn overview of frame transmission and recoplion in
sovens of the funetionad meded of the svehdtectre. This overviow i desoviptive, rather Cuan definitionsd; the
formed speaificabions of the operafions desoribed here pre ghvendn 48 and 4.3 Bpecilie bnplemendntions for
CHEMACTY mochamiems thet mest this standard sre glven in 4.4 Figure 41 provides the srehiteebursl
mgdel deseribed functionally In the suctions that Bllew,

The Phesics!l Layer Stgualing (PLEY component of the Fhosicnl Laver ;lmvagi&)e: an méi faes 1o ﬁ“ &
sublayer for the serisl fransmission of bits ante the physical media, Por comp
desrrintion that fllaws s of these Runotiond are Included as deaoriptive mate

thon ol thess funetions 16 gﬁm—m in 4.2 for the MaC funations and In Bection T e PLE.

Transmit fame oporations independent from the recelve Bome oporativns. & bransmitied Bame
seddeossed to the orlpinating Waamn will b revelved and paseed to the LLO sublaver ab that sintiv This
sharacteristic of the MAC subdayver may be buplemented by finclionality within tee MAC sublaver o Bl
dupley charseloristivs of porflons of the lower layvers.

MaALD

4583 Novmal Oporation

£3.201 Tronemissdon Without Contention, When al e regnests the tra
freamme, the Transmit Deta Breapiuintion soonponant of the OBMALCDH %im subinye
fromy the LLCwupphied date. 1 appends 2 proamble and o starl of Bame dedimiter to the be 3 o
fmﬁm Uning Informetion paassed by the LLO suBlayver, the (SMAAID MAT sublayed ales upends a PAD st
gend of the MAC infumatien fold of suBolent longih fo ehsure That the ronsmitied Save longil salis-
amdndmurn fravee shee reguiremment leee 423,80 | alse sppends destinalivn and seuree addvesses, »
lenghoount fdd, snd g Bame check saguence 1o geovide fy srvor detestion. The frame Is than handed %
the Transmit Medin Access Mansgament component in the MAL sublayer Py tranemission,
Tranmnit Media Aceess Management then stiempts tewrud contention with other traffio on the medium
by monitoring the caovior sonse signel provided by the Fhysieal Layer Signaling (PLEY somponent and
duforring to passing braflic, When the modiun fo dlonry, Bame ransmission 8 inigiated fafbor o heled nger

sminsionofa

45
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ISOATC 28023 - 1958
ANRTAFERY &Sed 807 2 1902 Krittion TOOAL AN MIETROTNOT FPAN LIIA NIVPWORKR
o LAN.
REFERENCE MODEL CEMACD
LAYEES LAYERS
APPLICATION HIGHER LAYERS
T RTI Lo
PRESENTATION 71 LOGICAL LiNK CONTROL
’
SESGION 4 i
” p DIE > prE
, (AL ot
x iy g X PLE expossd}
TRANSPORT ;4] PHYSICAL BIGNALING '
s
A — ,
NETWORK ; : :
/ B A
/ : :
DATA LINK P : —
PMA MAL
PHYSICAL ]
e o ] ; ]

§ MEDIUM §

AU = ATTACHMENT URIT iINTERFAQE
MAU = MEDIUM ATTACHMENT U
BALH = MEDIUM DEPENDENT INTERFACE
PMA = PHYSICAL MEDIUM ATTACHMENT

Fig 4-1
MAC Bublayer Partitioning, Belationship to the IS0 Open Systems Interconnection
{81 Heferenes Model

frame delay to provide recovery time for other CSMA/CD MAU sublayers and for the physical medinm)
The MAC sublayer then provides a serial stream of bits to the PLE interface for transmission.

The PLS performs the task of actually generating the electrical signals on the medium that re
bits of the frame. Simultanecusly, it monitors the medium and generates the collision detect signal, which,
inthe cententionfree case under discussion, remains off for the duration of the frame. A functional descrip-
tran of the Physical Layer 1s givérn in Sections 7 and beyond.

When transmission has completed without contention, the CSMA/L MAC sublayer so informs the LLO
sublayer using the LLOC to MAC interface dnd awaits the next request for frame transmission.

4.1.2.1L.2 Becepiion Without Contention. At sach receiving station, the arrival of & frame s first
detected by the PLS, which responds by synchronizing with the incoming preamble, and by turning on the
carrier sense signal. As the encoded bits arvive from the medium, they are decoded and transtated back
into binary data. The PLS passes subsequent bits up ta the MAC sublayer, where the leading bits are dis-
cardad, up to and including the end of the proamble and Start Frame Delimiter,

Meanwhile, the Receive Media Access Management component of the MAC sublayer, having observed
carrier sense, has been waiting for the incoming bits to be delivered. Receive Media Access Management
collects bits from the PLS as long as the carrier sense signal remaing on. When the carrier sense signal s
regnoved, the frame s truncafed to an ectet boundary, if necessary, and passed to Receive Data Decapsula-
tion for processing.

Beecetve Data Decapsulation checks the frame’s Destination Address field to decide whether the frame
should be receivad by this station. If so, it passes the Destination Address (DA), the Source Address (84),
and the LLC data unit (LLCDU) o the LLC sublayer along with an appropriate status code indicating
reception_somplete or reception too_long. It also checks for invalid MAC frames by inspecting the frame
check sequence to detect any damage to the frame enroute, and by checking for proper octet-boundary

alignment of the end of the frame. Frames with a valid FC3 may slso be checked for proper actet houndary
alignment.

4.1.2.2 Access Interference and Recovery. If multiple stations attempt to transmit at the same
time, it is possible for thent to inlerfere with each other’s fransmissions, in spite of their sttempis to aveid

46
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#hin by deferring When fransnsesions From two slations wverlap, the resuiting conbontion o called o ealfi
slon. A given slobitn enn oxnediancs o dollision dorbyyr the hitial prd of B tranamisdon fhe eollislon win
dow bofbrs i trassmitied aignal has had Gms o ;35(3.»}?3;’1{“\\ dov il slations on fhe OEMANTY medinm,
Oinee the sollidon window has preged, o fennsmitiing seadtien i9said & Bave aouuived e mediuny subse-
guent eollistons sre avelded sinve gll other {propedly factioning) sinllons can be gasuwed o E}:W(* potioed
the signal by way of carvler sensebaad to be <k >i<}r:’m; a8 3% "f‘?x? Hene o avguive the medinm e thu h%eu
an the rosmd-irip propagstion Lioe of the phiveicad layor whose elaments include the PLE, PMA, e;;;% uhys
sul modivm,

in *E:se ovent of & welliston, the reasmiiling station’s ?hyﬁmi 5 ayer mitially notd
the m moand then turns oo the solliston detect signsl”
Aocowe Managemant eompunent of the MAD sublayer, and ool '{m hmndiing beging, Flret, Tromomit Modis
Avcosn Managernent enforees the eoilislon by tranmnitting & b sequenve called . In dodan beply
son that sees Whis sufereomant procedore s provided. Thix enstrds et the durstien of the coliininn
Selont o be nobiced by the othey trapsmitbing stafient) Ievolved Tn thie colliviey. Afer the bivn b send,
Transmit Modia Accoss Mugagymont terminates the teacsmission and schedulps another bapsmission
sttemnpt afis aadomly selocied Hme nterval, Retranemision & attempbed again in the Suweof vapuaied
coliigons, Sinoe repeated sollisbons ladicate s bosy medinm, howovor, Transmdd Medin Access Marapement
attens o adiust fo the medivm bad by backing o8 fevluatapily delaving v oown rebranamingons o
s sovampished by erpanding P ndereal fomn wihich the random
ihor e transmission
b o Beonms pyes

e tnlerferente on

ponotioed Do otarn by the Traasndt Madin

*esﬁme iy lead on the medivn) This
rebremsmission Hee saed
sueseda, oy vhe oi
innded,

AY the vaved

o

soted v eadh sueessaive transmit stlempt Eventuadly, of
opnpnt i abandened an bhe sesumptien wt e wediun hes fall

ng end, the bis resuibing from s colilsion are recodved and docoded by the PLE Just s are
$hae Bitw of & ovadis s sprnenbaey fnmes recsived during wll ptons arpdistinguished from valid trans

wriggions by the MAC xu%%ﬂ* 'y Hoostve Media Avvess Managentant comiponant,

4508 Relationships o LD Bublaver and Physienl Layer The CERAAE MAC suldayer provides
services o the LAY sublayer veonived oy the branendsaion snd reception of frares. dccoss fo those survices
i é‘s‘pé*(*}"ﬁi’(‘ fred t The UNBARD MAD sublaver makes o best offort fo 2oguiee the mediom aud beansler
serial sirosm of bite bo the PLE Altheugh cortedn ovvaes soe veporied § %2}5} ELL, ervur vesovery s nod pve

£
wigdded by MAC, Ervor rongvery oouy beprovided by the BLO v highar

L;i.,«i {"é}'& ‘Eﬁ*'ﬁ A{’i’{‘**‘;g\ M&hﬁm@i Fima*&immi {Iﬁg‘sé&hii‘iﬁ%ma The Slewing stmanary of the funetiensi

'Zi*,s... i §s a.gv ,a%--‘},.

1% For Peame Transodssion
{2} Accepis dads from the LI sublayer and consirovis @ frame
By Presents o bibeerial dals stream o the ghyeley! lnver b irasamisaion oo the modiinn

HEFTE: famu

i pemsad B AT wubarer s g

323 '>r Frame Roveptian
Reeatves o bibsarial data sfrosm frov fhe physisal lnyey
Frosante fo the LLG sublayer Brames hat sre aither "{sm:-z{ifaszs%@; frames vy divectly addrossed 4
e Tocal whation
fed  Disenpds or possen b Nebwork Mansgement all Sames sl addressed to e vewtving siation
""" {8 Dl transimdssion of & bit-serial dironns whenever the phemes! medium s busy
{43 éa;;p(ﬂmﬁ» propar B8 value fo subpeing Sames and verifes & i boundary sigmment

Chocks incoming Frames for bronsudssion arere by way of PUN sad verifles oclet bovadare aligne
srienk

Diolaes transmissdon of Trame Bib streom fov specifiad interfrome gap petind

Halts transmisston whovw el Baten s dotegiod

Sehodules vebrangmt

(8 Esdon pfeer s collivion vnddl 8 spocified rebey Hmibie soached

(9 Enfarces colliron bo onsuse propogation tirvugbout riebwerk by sending jnr sossigs

(107 DHscards recolved toanamissions that nro loms than o mbsinion Jongth

{18y Appends presmble, Slart Frame Delimiter, DA 84, longth eount and FORB o ol frames, and inasris
pad Held for fromos whose LU dafa length b foss than sminimum valug

4
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ISOARC 88024 1 1993
ANSUVIEEE Std 802.3, 1853 Editien, LOCAL AND METROPOLITAN AREA NETWIIRKS:

{12y Removes preamble, Start Frame Delimiter, DA, B4, length count, FUS and pad field (f necessary)
from received frames

LLC SUBLAYER

e I ACCESS O LiC SUBLAYER e
RN T UAECENE
DATA ENCAPSULATEON DAT# DECAPSULATION
3 b
T By
Y 1
FRAHSHT MEDS FECENE MEDIA,
AICESH MANAGEMENT ACCESS MANAGEMENT
03487845 a8

%

HICESS 3 PHYIICAL INTERPAGE

TRANEMIT RECENE
DATA ENCODING Dats DECOLMG

OMYSIOAL LAYET SIGNALING
NOTE: Numbers refer to funelions listed in 404,

Fig 4-2
CEMACD Media Access Control Functions

4.2 CEMA/CD Media Aceess Control Method (MAC: Precise Specification

4.2.1 Intreduction. A precise algorithmic definition is given in this section, providing procedural model
for the CSMA/CD MAC process with a program in the computer language Paseal Bee references [AZ] and
14171 for resource material. Note whenever thers ig any apparent ambiguity concerning the definition of
seme aspect of the CSMA/CT MAC method, it is the Pascal procedural specification in 4.2.7 through 4.2.10
which should be consulted for the definitive statement. Sections 4.2.2 through 4.2.8 provide, in pross, a
description of the access mechanism with the formal terminology to be used in the remaining subsections.

4.2.2 Overview of the Provedural Model. The funetions of the CEMA/CD MAC method are presented
helow, modeled as a program written in the computer language Paseal. This procedural moded is intended
as the primary specification of the functions fo be provided in any CSMA/CD MACT sublayer implementa-
tion. [t is important to distinguish, however, betwesn the mode! and a real implementation, The moedel is
optimized for simplicity and clarity of pregeptation, while apy realistic implementation shall place heavige
emphasis on such constraints as efficency and suitability to a particular implsmentation technology or
somputer architecturs. In this context, several important propertiss of the provedural model shall be con-
sidered,

4.2.2.1 Ground Rules for the Precedural BModel

{1} First, it shall be emphasized that the deseripiton of the MAC sublayer in o computer lanpuage isin
no way intended fo imply that provedures shall be implemenited as o program executed by w computer
The implementation may consist of any apprapriate technology including hardware, firmwars, soft-
ware, or any combination.

{2y Bimilarly, it shall be emphasized that it s the behavior of any MAD sublayer implementations that
shall mateh the standard, not their internal structure. The internal details of the procedural mode]
are uzeful only to the sxtent that they help specify that behavior clearly and precisely.

(83 The handling of incoming and ocutgoing frames is rather stylized in the procedural model, in the
sense that frames are handled ag single entities by most of the MAC sublayer and are only serial-

48
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e

tnud for preseniat im iy the Phveios! b AL & T reslity, many boplementations will fnstead hondle

fromes serially on a WL oobet ar word basis. This approach wof Bwen reflected in fhe procedupsd
model; sinee s only complivates the desoviption of the functiows without chonging them I any

siontel congiets of xzhg‘r**emm desipned o bs exeouted by 8 number of soncurvent proteiste
slporithms eolleotively boploment the UBMAND procedure. The shming depoendencies lntro-
dueed by the pead Tor coprurrent aetivity aie ressived in Twe wars

; ey Yersuy Baternod Boende 18w sssumed that the slpeeithons s ensvuied Seary fost”
s, ‘*1 '%é“w senuethal & provets sever falles bebind i ks work and Tuls te
(-’3 manner. For exempde, whan s Traome is to be vegeived,
s HuceiveFrame i sbeays onllad well befive the

fempme dn szum‘&mﬁ B ﬂ% rweci e ayive,
dad Processes Vorens Frovesses Arpong procusess, po assunptions ave made abuat relative speeds of
siron. Thisv mesng thateach inferaction botwsen i’,‘%‘if’{i ;}nm@%fy shail be strgctored to work
“ﬁ%*%‘i\cbi‘f indepandent of thalr reapeniive Fes bt thdng of tnteraetions
srpong vrovesses fv often, o parh, an lndivest m‘*%é:&é:z?;?} :)?” the *m‘i s of exbernal evends, I
which cose npproptisie Sming ssmpiiong may st b made,

wp

v intrinele fo the task of bupl
sl ﬁm fraplementations

oot the parall
wal parsile! slruedy

sooperating coneurrent processes. Thy

the interfooe operations provided by the AL subleyer T

{

g

i

§rEY
2

%

cusaee hove boon coumvended to shmpiify Bie specificatian

£ cﬁ i:im program tvaviables and procedures, for sxanplel wre pregented o logh
gronpings, in p-dows orden Certaln Paseal ovdering restrivtions hove Uius Boen olscuny
vepted rove yeudability

) The process and ovele covstroots of Conourrent Foased, 8 Poasord dorivative, have hoon ntre
&aﬁsm&i to inditate the sitor of sutonemons tuncurrent sotivity, As used heve, o prdcess s simply
3 parameborless procsdure thet bepine exeoution s the beginaning of tne™ rather i hulng
invoked by 5 procedues call A opele stelement represonts the main body of 8 process and i
sxavuted rege *{E’h@ % i}”‘{;"%’-&i"

The olom

o
e}

i *';§*§> y are #&%waya{ af 8 8 ;':ig g ﬁxmi s i,'%‘f:} el 8 never & é‘emig"g ng@f'ﬁﬁé} Té\@ sies ol a Frame
g Poeado-constent” PrameSize should
i fas f%:ac’ 39321;;«2}35:'&5’;, TR i%ug,h it ie feed for any ghven o,

uge el s wz‘mx:&: vesord toropresent & Fasne fas Helds and as bite) Dollws the spivll butnst
B tebber of the Posea! Bepord; sioes 1 allows the ondoriving representotiss o be viewed g

fwo differant data dypes,

The medel mekes no uee of any explivit Iterprocess ayntinonization primitives. Instesd, all inter
procops interaction w doue by way of coredully wtylized mandpulation of thared variables. For oxam.
gﬁe e vwﬁ v gk %s‘s; gy i g‘;mmw amzﬁ im;asm'iazﬁ b%; arnther -;msmr S smh & msm?iir

id} Tiw:

‘E"émézm%kié‘* &E&e ma%hs;zﬁ\z ag};}mggsﬁi&tg 1 t}m ﬁ,:}(zsst.. Eéi‘g&iy §.mpiém mia«iﬁ;%;;m ‘é:{ssﬁm&a;gws {mzam,mé&‘ ﬂaz—&n

wars stetemachines, slel

4 here i Baesed on fve
The romaining two pro-
O sublayert and wiille

iyt 'mwﬂ in me BEAD wb;%
Mal fm&simaf twhich may nddode the |
e five provesses are s

are provided hy the ciente of

Frame Transmitter Proves
Feame Reopiver Provess
Bt Transmilior Procoss
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LOCAL AND BRTROPOLITAN AR NETWORRS:

Bt Hocolver Provess
Diedironve Prooely

Thie srgandeation of the reothed fn Hlastrated dn Flg 4.8 and retlects the fach that the communiontion of
sutire feornes o initigted by the slient of the BMAC sublayer while the Haing of colliston backoll and of
ingireidual I8t Gomafers e based sn inbernctions bebweon the MAC seblyver and the Physivel-Layer
dependont bit {hme,

' : ; NARAGBNERY

F
g

Pigr 4ot
Relationdip Smong CEMAICD Frocedures

Figore &3 dendols the statlo strocture of the precedurslmodel, showing bow the vavions procuasss snd

mwdel durlug bransmission and vecoption, foousing o the steps thal shall Be performed, rather than the
mrpeadural shrocturs that parforms theis, The vespe of the shared state variables I not do winted in the 8g
ares, but iz desoribed oy the corments and prosedn fhe llowing sections,

4284 Layer Monagement Extensions to Proeodorsl Model. In order 1o tnotrpornte nebwork
manngemend funciions, tds Procedural Model has beon expanded beyond thad dn ISOVTES 8800.8 7 1990
Network management fanctions have beon incorporeted b two ways, Flret, 42704230, £.8.2, snd Py 44
vy bees modifiod and srpanded o provide manageend serviess, Hecond, Layer Mansgoment procetures
havs been added a3 524 Note thak Poaseal variabiss are shored betwasn Soctions 4 and 5. Wathie the Pas-
cal doscriptions provided in ond & 5 in the lef margin dndicetes o line that hes been added to sup-
port hansgensnd seevices. These lnos are only regulred i Layer Mepagement i being inplemsnted.
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“yfi"imu BHEAE ¢ FORH

CEINEANRY ANBET

1Y Thigan apowr bound on the segudeitton time of the madiun,
L2y I ie so wpper bound on the Jength of g Brne Tragment gendivated v oallision,
5y I iw the aoheduline guanbom for retransmission,

T lfl ol threw functions, the slol M¥me shall B loger than the som of the Physies! Laver round-rip
propagation tme sad the Medin Accese Layer maximum jam tme The slof Uime b delennined by the
parmmeters of the buploseniation, sse 4.4,

42824 Uollision Detevtion and Enforcement, Collislons are delected by moniioriag thy eolli
wionbebael signel peovided by fhe Plhveled! Layor When s oolliston i detectad doving o Pante tragasis-
siory, the fransmdselon v oo sominated lnunediately Tostead, the reanamivsion condinoes waiil nddbtiennl
hita wpevilied by jaanSize have been bransmitted feonnting T the Hime sollistonDetest vwant oid. This ool
Dslon enfbreoment o jam guaraniees thet the durabion of the vollision s sulfident to surure e detection
by wdl fransmitbing stacions on the network. The content of the fow s enepeciBled) it wav be any Sxed ar
variable petiorn cnvenient to e Media Acoom huplemeniation, Boweyes the iaplamentation shall not by
intentionally deestgned {o be the 52-bit UBC value corvesponding fe the gg;a*‘i‘m 1 Frume tronsmitied prive to
the jawm,

i

42AES Colliston Boaokeft sxnd Betranmuission, When & trapamdsaion aftemp’ has terminated
dare fo o enllinion, i veiried by the bansmitiing OSMAKCTE soblayer untll cither 1 is suesessfd nva mus
foorn pumbdy of nitempts eg;%zstbzvagti,ﬁxa%} heve been made Em{‘ sil have terssinated due fo collinions, Nute
that all attemple fo transmil o given Bame are completed before any subseyuant sutgeing Danes are
transuitied, The scheduling of the rolransuissions s delormired by poooabrelled recdondsntion provuss
caliod "frunested biuasy sxpetontial backafTT A the sod sfenfircing & sollimion (amming), the USRACD
sublower delays Defore atlempting to velrdnamit Be Fame The Seley b an integer wadiple of st Thne
The sumber of slot timen to delay befere the mth refransmission athempt i choven as o unifoemly daspih.
uled rondom Indeger »in the rangs:

wihers
oo s dn, 10

all aiwmpaiﬂma? attempts fafl, this ovont ln roported as g arror Aig:wm thins veed togenarshe the inte
wor v should be deslgned to minbuize the oovralation betwesn the nusshers gesomied by any two stetiony
wh m*? grven fme,
that she values given ahove deflne the m eovesuive bohavier thet & stobion ey exhibi in
m&t mv;é‘m;* bo retransuit after & collision. bn the course of i implomenting e retfassnission scheduling
pm( eilure, o shabion way intboduee sxten deliys that will degrade s er tluroughipul, but in no cgse may n

sistions retransindesion pcheduling raslt bn s dower averags delay between sefranaminglon attempts than
the prucedure delined shove,

4838 Mintwmaw Frome Stee. The CERACE Media Svcoss mochunism rempiires thad g mindmum
frare lonpth of ninFrameBize biss be rensmitted, IF Sowelive fe leoz than mmFPrameBize, then fhe
ERAMCTE MAC sublayer shall sppend extrs bite {n unity of coteds, affer the end of the LLU datn feld but
prior te caleuiating, and sppending. the FUE. The number of entra bits shall be mi‘{ﬁe“m fosnsare that the
frome, from the DA Beld thpugl the FUS Geld elusive, s ot least sinPFrameize ite) The sontent of ibe
pad iy wnspeciBed,

124 Frame Hecoption Model. OSMAKCY MAC soblaver Brme rocoption Indudes both dals deesasne
Fation nndd Modie Avcoss managément sspatiy;

37 Heegive Dads Decapsulstion Eximp?‘i#i‘-‘s addreng r*s*m;fim;w\ Trame chedk seguence validation, snd
Travme disassembly o pass the Sekie of the reveived fraee Iothe LI sublayen

2 BReceive Madin Access Mavagemont comprises vesegnitive of collision frapments B fosoming
fraones and runcetion of hames to sclet besndaries,

Bis
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243 Becpive Dutn Decopsidation

48401 Address Hecophition, The CSMAKRCD MALU sublayer xcopable of recopnizing budividial
sod growp addresses,

.
e
g

Individual Addresses, The CSMAKD MAL sublayor récopnizes and nocephs any frame whase D&
flekd soniaing the individua! addvess of the statkon.

{23 Growp Addresyes, The CSMALD MALD sublayer recognizes and secepty any frame whose DA fiald
conbaing the Broadesst address,

The CEMACD MAC sublayer Iv copable of activating seme sumber of grouy sddresses an specified by
highoerlpyvers, The UBMAATD MAC gublayer recopnizes and ancepts sany frame whaese Desbinalion Address
field contadng an poeive geonp sddress, An setlve group sddress way be deackivated,

4.24.1.2 Frame Check Beqguencs Valldation. FOS validation & esontially identical to PO gon-
srativn. 1 the bt of the noming Tenme (exdusier of the FON fold Heelfy do not genvrate & ORY valne
identival tothe vnereveived, sn cover haw cocurred snd the fameds identiied ne invshd.

#5408 Frame DHesssensbly. Unon recopnition of the Slaet Fruwe Dolimiter o8 the end of the pree
ambie segusnee, the CEMACT MAC sublayer secopls the Fame, I ihwre arone wrvots, the frame s disas-
semabded and the Selds see passed 6 the LLO seblaper by way of the ontpel perameters of the

ReoulvePrgme cnvration.
4242 Heveive Modis Acvess Managom et

42421 Frembog, The CSMALCD sullayor recogrizes the boundaries of an wmeoming fape by
rogniboring the carvderBorese signgl provided by the PLE, There are bwo possible longdh errove that can
seeur, that indloats Thfamed data: the Prame way betoo long, or s longth may vob be ancindepey number
of aeteis.

€13 Bloxdome Frame Sies The veceiving UBMAKCD sublaver v nt veguired to entbree e frame alze
Hnde, but it s aliowed to trancaie frames longer e meaxFramelize ovtets and repart Gy event g
an [midemendativn-dependontt orror,

3 Indeger Nembor of Outels in Frame, Sipce the Brmad of @ vl frame apecifios s integsy pumber of
aobede, only & collision eran ervar san produce o frame with o length that is not an inteper multiple
s§ 8 bits. Complele frames (hat s, nol refected as collision Bragments; see 4242 3 hat do not cons
sobn an integet numboy of wclels ave troncoted fo the neavest uotes boundory I Same check
sequence validation detects ao erverin such a frame, the states oode alipunmentBrvor Lo popurted.

42488 Collision Filleving. The smallost valid fawe shall be ab least one gletTime In longth,
Fhis detormines the minFremeSize, Any frame conbalning Toss than minFrametize bits s prosoned o be

5 Fragieent resalling Fom & oollision. Bince cocesitnal collislons sve o vormal pard of the Medis Access
managernent procedurs, the discarding of wovh s Sapvent is nob reporiad oy an areer e the TLO subiaver

4248 Progobls Generetion. In s DAN moplomenisten, meet of the Physikal Layer componands dre
aftowesd {0 provide volid output seme somber of B Gmer ofley belog prosented volld Inputeignals. Thus i
s necensary for & preamble to e sent hefore the start of dats, to ailvw the PLE drondey wvench it slond v
sinbe. Upan reguest by TransmitlinkMamt fo transusit the foet bt of 2 new frame, PhvsioalBignailnesp
shal! fest tranamit the preamide, 8 bit seunence vaed for phystes] medivm stabillzation sod synebroaing:
tien, followed by the Breet Frame Dol lier 31, whils bussniting Hhe presiable, the PLE sesorts the wilh
ghon detect signal, sy remainiag precnble Bt shall bosent, The preanmible palter i

IDI01030 IIOI0I0 10101010 IDI0IGI0 10101010 16101010 30101010
The bile oo tesnsuitted inoordes, frovs Tolt to vighid The noabure of the patoery fesucdduthat, e Madches.

tor enceding, I aupesrs a2 & periedic wavelorm oo the wedinm that enaldes Wt svnehronization, I sdenld
b ngted that the preamble sndp witly 2 507
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sid B Valueh
headerBits o
BaaderUon

ipad of B

35
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4203 Pransmit State Vortablos, The bllowing fters ave gpecifie to frome transmisston. (See alse
EX B

const

interFramaSpacing = .,  iminimoory tme bebwonn frames)

interFrameSpecngParile | iduratien of fest povtion of buterFrame tming. Invengs & up o 8
interFroneSpacing!

interFrameSpecingPart® L ideatioy of  wemainder sl InteePrame thuisg, Bogeal o
interFramefoncing ~ nteeFramefpacingPartd]

attemptlimit= o Mex nwesber of tines to stercpl transmission}

backOIFLimdd =, § (Limit an pomder of thoes by badk off

JamBiee = .. Brobdis the valuw depends wpen medinm snd colliddon detest buplamentabiond

g

oubpeing®rame Prame: Ths fome to be ransmitted)

gulgeingFleader: Header,

correntiransmain, atTranemit Bt 1 Sramellive;

{Pogitlong of cvorrpns and laet sutpoing bt In outpsingFramas!

lssttieaderBit L. beaderBixe;

dufrring: Roolean; Tmplies any pending transmisiing musd walt for the medivm o denrl
framsWalting Boclear; {Indicabss thal ontgeingFrame bp deforringt

sitsmpts Dosttempt Lol (Nvaber of tranemission attempts oo oulpoingPramel
newOallision: Boslesn: Ondioates that v oodiiston hay oocorred bub has neb yel Boen farmmmedd
trassmitBuscerding: Bodlenn: Bunning indicstor of whether transminsion s svecesding

I

4208 Becelve Binte Varinbles. The fllowing items are spocific to frams recopbian. (Mes alsa 4.4

e
ineeminyFrame: Frame; {The bome belng recsived) ,
eprreniReceiveBie 1 framelive; [Positlon of current it i ncondngFrame)
rocedving: Baclean; Undicates that o frame reception 1adn prograsst
excessBis 8.7 ount of axvess feailing bils beyond ovfel bovaderyl
revaiveduseding: Bodlens (Bunning indicatsr of whether recoption 8 succeeding!
walidLeneth: Booleay ndisatur of whether recetved Srame has o length srvet
sxeoods MaxLength Boolsan; {ndientor of whether réceived foame hag o length longer than the
mpkinnn permitied lengihl

&89 4 Bumnmary of Interlayer Interfaces
{13 The interfees to the LEC sublayer, defined in 4.2.2, is summavized below:

fpee
& TrapswitSiatus = {frarendtDizabled, tranem R, exvessiveCollinion Brrer);
Besull of Transmiifrome operation} .
% RessiveBtates = GecotveDipabled, revavelUE, fromdlbolong, frameChosk Ervor, longthEirer,
abigrmentErvon) (Regult of HocslveFrame speration}

Funetion TeannmnitFrame {

destinationParam: AddressValue,

seureePavam: AddvesaValue;

lengihPavanm: LenpthValoe,

dotaPeram: DataWalue) TransmnBtates, Transmils ong fame]
Fumetion RevetveFrams{
vur destinntionParen: AddreossValue;
sk govireePararn AddressValug;
var lengthBaram: LongihValug

e

Kkﬁ
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CERBAICT

war dataPoran BadaValoslh BesetveBtatun (Boveivoy one framel

summarized below

(25 Thsinterfsce 1o the Physics! Layer, defined ln 488

B
carrierfonse; Boolvan, Hndicntes ooming bkl
trapsmitiing: Baolean, ndieates outpoing bits}

warTransmiiting Booleay; Indipates bransmisston in progrens o Jush eomploted)
eollirionDeteeh: Boolenn Undicabes madivm contention]
provedare TransmitBie (et Param: Bity Trasemits one bt
Funetion Boopbolhit Bity (Rocwives one it
provedore Walt 5itThmes: integerk (Walts B indicated nurber of bilsbimen}

4578 Btate Yarinhie Intdelization. The procedure Initialize most be run whey he MAD sublaver
beging operation, befere any of the prooteses begin expcution, Initialive setn covtuln oruds! shared stale
yuriables to thely nliial vadues. (AT other olobal varinbles sve apmropriately veinkbislized bofors sach vee )
Initinkize then waits for the medivem do be idle, snd starbs operation of the various prosesses.

If Lawer Management is bompd shed, the Inifialise procedure shall only be ealled as the resull of the
fetiaeMALD sotion (588310

procedure Inltialize;

bwgrin
rarneWalting o fulegg
deferting = false
pewlallinion o falne
ransenibbing = false
recetving = fulse
white corriorBenss do nothiug;
{Start exeention of all prosessest

end; nltialiva}

o indérfae te Physiond Dayey) see bddowd

428 Frome Tronmeission. The algorithems o s section define MAL sebloyer fawe tansuussion.
The funciion TrassmitFrome implements the frame tronsmdssion gperation provided b the LA subleyan

Frwolion TransmitPrame {
destimationParam: AddressVal b
soureeParam: AddressValus;
fenpthParann DengthValue;
dataParans DetaValue s TransmitStatus

procedure TransmitDataFueap; . {nested provedurs: ses body below]

Hegrin
i transmitBrabled thes
ogin

TrapsmitDataBnosy;
TranpmitFoagme = DransmitlinkMpmt
ek
alss TransmitFrame = dronsmiiDisabled
end; ranamitPramet

I fransmiasing ie enabled, TranemitPrame ealls the intoroat procedure Tronsmitlatanoap (o construet
thiv frame. Next TransmitDinkMemt s salled to porform the sotual transmission. The TrapsmitStatus
yodurned indieates ?:E'xf: sucvess or Tibore of the drgnamission abtempt,

TranemitDataBeeap builds the rame and places the 321t URC in the frae cherk seguercs feld:

provpdire TranemiilDataTooay,
fopin
with sutguingFeeme o
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Baeh thoe o frame tropsmission atfempt rintated, Stan
priceds that B# tronimtissior should begdor

Fonsmddis called to slerl $he B Transmitny

fezge
hogin
currentiransmitiig
InstPransmitBs o BameBise
transmitSuomeding [« teus;
Sransmitbing e tees]
fartHeaderBit e hondorBine
gty [ BtartTransmitd

Frore Blaw Transmil

i

Craes frame tronsmirion has boen
repesiedly calling WalthForlallision:

iated, Tronsi i Danhbemt mondtors the medium B conbontioa by

roosdire WalehForCollision
begin
i trraaitBuccooding ond colliganiiviot then
§;@<{.— s,
iFeurreniTransmitBit » {mz&“i* rarasiing - howdorbizel then
telsiHalnn Beray
pawlDoilisian te brasg
trensnitBuccseding - Gilve
eyt
endd; P¥atehForlollision}

WatchPorOolliman, npne deteciing a2 eelhgion, vodates rewlollinlon s ensure proper jnmming by fhe
HBilraparsibier nrocess, The corrent transmit B nonber fs cheeked bo see 1 this i 8 Iate collinion, [the
eollisfon oovars later §§MM srealbgon windew z;z BED b e gm} the phoket, B sonaiderad e bvidungs of
# lote eollislon. The poipt o which the epll raoeived | cominnd by the nebwork medin propags-
thon Lime sod thedelay S Sheough @ *5%‘.,%-;;{353 wnd, weoanch, s implementabiandopondent Gee ¢ 1830 A
maplemnentaiion way 3;}‘&&“}&&" slost to end refransudssion stlempls after 2 Inte colllslon i3 whod,
After brapemissien o the jawm e been cempleted, I TonsmitlindMend deisrmines that anathey

abborept should be made, Back Ui s called to schedule the pext sitomyl o relransmdt the Boone.

sor mpr ok 20084 Workting varin
wrocchury Bagk D
Bogrin

of Badk Qi

o ) then mayBeoki = §
else Fadiempts ¢ beeh O it
shew e BackOF e manBackOE 7 21
WaitlslotTime » Rendom . masBackiilh
ks A sk

anetion Bandom Jow, high oiege
?:'@;m

Bandwmn o hnniformby Sitribeted random fntopsr v sueh that low e highd
erd; iBandom)

indegper;

BackOfF performy the frunented Blrary expooentind backad® compuliation and then waity fod the welacted
msdtinle of tha glat Hime,
The Delevence provoss runs aavaclrencualy @ sontintously computes the propar value fur the voreble

dofarring.

orocess Didurence;
begin
eyeletmain lonph

3
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procedire Blariile
Begin

whily surventTranamitiit « lastHondoritls do
Baatn
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TransedtBitlontpoingHeaderiourrentTranam KL rananl! header one bit b s time}
curraniTrananl O v dorrantTrananmitBil « 4
wazed
i ne Clallisdon shen Blartdam slse
curreniTransmitiis o 3
grd; PhyalvalBignalBueap!

provedurs Mewiiiy
begin
eurrerdTransm B o correntranemitBit ¢ 4
framsnditng e fovnrrent Transd (L 5 net TronunitBg
andd; PNewi B

procedhsre Startiam

samid L o fnmBine;
atbinton oo fulee
and; (Staridam}

BitTrensmdfier, upon delocting & vew collidon, immedintely enfbrees i by calling startdam to initiste
Hhye tropemizssien of the jaom. The g sheuld condain o safBcent nonber of bits of arbitvary deta se that 3
fn ssetred Giad both commundonting stations deteet the coliision. (Martdarm tses the Gt setof bits ol the
fragme up to jumBise, merely to simplily this program)

458 Fromme Beoeption The algorithms i this seotion define USMAAD Madis Avcess sublayer fams
recention,
The provedurs BecslveFramns bnplements the Frame veraption speration provided to the LLOC sublayey:

Funedion BeveiveFrame {
peer destinatonParam AddressValue;
v gruresParao AddrosaValug
vor denghParam: LangthValog:
vor dataParam: DataValuel BeosiveBiatuy
Funotion ReovtveDninlesay RecobvaBiatug; . Invated funetion; see body below)

Begin
iFroceiveBnabded fhen
regend

Recstealink Myt
RevetvaFrome = RecelvellataDecay;
il receiveBuccending
ela
RecetveFrame = recsivellsnbled
: iRecsivelrame!

¥ enabled, Revelvelrame calls HocetvelinkMaret fo resive the nest volid Bare, and then ealls the
internal procedure HecelveDistalemap o return the Fame’ fddds o e LLEO sublayer i the frames
andress indientos that it should do oo, The returssd RocelveSitatus indiontes the presence o shasnee of
detected transmission errove i the ffame.

Faretin HocotveDatallocap: BocobvaSistug

& s stato RocshveStatug; holde recodve status sformation)
Segin

i wizh moomingFrame de

% Bregsins

4 whow = Bolda

reseivelinergeding = Reoognizsiddross GrvmmingFrame, destinatioaFiald);

Ead
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VIR B

CRALAST ANSHTEE

{fruncate to ootet boundary}
3 {reject collision {ragments)

frameb

minFramed

b

until receiveSunceeding
wndd; {ReceivelinkMgmi)

procedure StartBecsive;

begin
ks y teeBil o 1
reppiving = b

ereed; {BtartReceivel

The BitRecsiver provss runs asynwhrunvusly, receiving bils from the medium st the rate determined by
the Physical Layer’s HecelveBit operation:

process BitReceiver;
var o Bitg

evele fouter Inopl
elving do
bagin {innmr loup)
if currentReceiveBit = 1 then
PhysicalSignallecap, (Strip off the preamble and start frame delimiter]
= RecelveBit; [Get next bit from physical Media Access)
if carrierSense then
beginiappend bit to frame}
incomingFramelourrentReceiveBit] = by
currentBecelveBit i= currentReceiveBit + 1
end; {apperd bit to frame}
receiving = carrierBonss
end {inner loop}
{rameSize = currentReceiveBit - 1
end {outer lovp!
end) {BitReceiver}

pracedurs PhyzicalSignalDecap;

iBeogive one Wi ab a b from physics) medbon wntdl a valid 28 is dedected, discard bits, and

rotur}
erul; {PhysicalSignailecap!

4.2.18 Common Procedures. The function CRC3E is used by both the transmit and receive algorithms
tu generate o 32 bt CRC value: ’

Function CRC3Z (F) Frame) CROValue;
begin

CHE32 = {The 32-bit URC |
end; {CRO32]

]

5

Furely to enhance readability, the following procedure iz also defined:
procedure nothing,; begin end;

The wlle state of a provess (that is, while waiting for seme event) is cast as repeated calls on this

provedurs,

<
s
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43 Interfaces todfrom Adlncent Layers

488 Ceerview The purpose of s seelion is to provide predion definiBons of the bnterfioes bedween the
architestural lnyers defived in Ssction § in compliance with the Medin &ccess Bervice Bpecification given in
Rection 2. In addition the services veguived from the physicsl medivm are defined,

Thenolstion gsed here s the Pasoad Innguegs, i Reeping with the prooedaral nature of She provise MAD
subdayer specification {see 4.2% Each nderfe goribed 5y o set of procudures or shared vaviables, G
both, that collsctively provide the only valid fnteractions hebwean layers, The scoompsnying teyd deseribos
the meaning ol soels prosadure or vaviably aud poloks out any lmpbidlt inferastions among thes,

Nobe that the deseription of the interfoces in Pascal i s notabionad technique, and bnono wey lmplies that
they car or should be hoplemented in software. This poind is distussed more fully in 4.2, thet provides com-
plote Pascal declarations for the dads types wsed o the ramodeder of this section. MNate also that the “sme
chronous” fone frame aba Hmel nature of the eme tronsmission and reception operations {s » property of
$he architectural lnterfucs between the LLO and MAC sullayers, nnd need not be veflected in the phke
mentation nterfoce botwesn gatatios and is sublnyen

£.3.% Borvites Previded by the MAD Bublager. The services provided to the LI sublsyer by the
MAC sublayer are wrangmisgon and receptioh of LEQ frasses. The nterfoce threngh whish the LI sube
fnver uses the foollitien of the MAL sublayer therelbre conslets of n pair of funetions.

Funetions:
TranemitFrams
HecebveFrame

Each of these Rinctions hes e componenis of ' L0 Bame sy s perameters {nput or owdpet), and
reburms & stabos code as s resudt, Note thet the servies dass defined 0 280 Is dgnored by CGEMALD
MaL

The LLC sublayer trgnsmits o frame by foveking TraosmitFrame

Funosion TronsmitFrans
destinationParam: AddressValug
sesres Parany AddresaValue
fenpthiParany LengthValue;
dateParam: DataValue) ThanamitBtatus,

The TramendiFrame oporation W synduonous, Tt duration s e ontire attempt b transsnt the Rame
when the sperstion completes, tranmndesion has olither susdeeded or failed, s indicated by the rewlting
ababun code

grpe TrapsmitSiams » (rsnsnd 0N, excossiveColliionBreory:
£ fwpe TranmmitBlatos » (ranemitisabled, travsmitOE; cacessiveCdlisionBrrerj;

The trensmitiisabled vistos code indicates that the ransroitter s not ennbled. Sueeessful transmission
g indicated by the siatos code tranamittOR; the code sxsessivet il BrlonBrror edivaten st the tranwsis.
shon attewmpt was shorbed due fo the encesgive vollisions, becsuse of heovy traffle or v notwerk faflure,

The LLGC sublayer sccepts loomming fames by Invoking Beeslvelranme

fenegion HecelvePuse |
var destinationParans AddressValue;
veer sourceParan: AddressValue;
e dength Porvaon LengthValue
o dataParam: DoataValuelh RoodbvaSlutbus;

il o Frams Bisn been
covs with g slatos code:

The RecelveFrame oporstion Is syuchronous, The speration does not somplete o
reeetved. The Selds of the Bame are delivored vis the sutput parame

sype Recslvefitatus = trocelveOR, longthBreror, frameCheckErrer, oligrnmentBrroen

s
el
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o ISOARC 4502-3 . 1958
CUAAACD ANSUIEEE 5td 802.3. 1998 Editinn

4.4.2 Allowable Implementations

4.4.2.1 Parameterized Values. The following table identifiss the parameter values that shall be
used in the 10 Mb/s implemeéntation of a CEMA/CD MAC procedure. The primary assumplions are that the
physical mediom ig a basehand coaxial cable with properties given in the Physical Layer section(s) of thiz
standard,

Paramelers Values

slotTime 512 bit times
interFrameGap DG us
attemptiLimit 16

backoffLimit 10

jamSize 32 bits
maxFrameSize 1518 getets
minFrameSize 512 bits (64 octets)
addressSize 48 bits

WARNING: Any deviation from the above plans specified for a 10 Mb/s system may affect proper
operation of the LAN.

See alse DTE Deference Delay in 12.8.2.

4.4.2.2 Parameterized Values. The following parameter values shall be used for 1BASES implemen-
tations:

Values

slotTime 512 bit times
interFrame(Gap 96 s
attemptLimit 16

backeftLimit 10

jamSBize 32 bits
maxFrameSize 1518 octets
minFrameSize 512 bits (64 octets)
addressdize 48 bits

Sew alss D'TE Deference Delay in 12.8.2,

WARNING: Any deviation from the above specified values may affect proper operation of the network.
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IROVIRC 8802.3 © 1983
ANSVIEER 544 802.3. 1883 Bdition

5. Layer Management

&1 Imreduction. This section provides the Layer Management specification for networks based on the
CEMA/CD aceess method, It defines facilities comprised of a set of statistics and actions needed Lo provide
Laver Management services, The information in thiz chapter sheuld be used in conjuncting with the
Procedural Model defined in 4.27-4.2.18. The Procedural Model provides a formal description of the
relationship between the OSMA/CD Layer Entities and the Layer Management facilities,

This Layer Management specifieation has been developed in ascordance with the O3] management
architecture as spocified in the 180 Management Pramewark document, ISOAEC 7498-4:1989 [20], It is
independent of any particolar management application or management protosol.

The management facilities defined in this standard may be accessed both loeally and remotely. Thus, the
Layer Management specification provides facilities that can be amsssed from within a station or can be
aceessed remotely by means of a prer management protocol sperating betwsen application entities.

In CSMA/CTY no prer management facilities are necessary for initiating or terminating normal protopal
wperations or for handling abnormal protoeo! conditions. The monitering of these activities is done by the
carrigr sense and coliision detection mechanisms. Bince these activities are necessary for normal speration
of the protecel, they are not congidered te be o function of Layer Mansgement and are thevefore not dis-
susged in this section.

At this time, this standard does not include management facilities that address the unique features of
repaatars or of 10BROADES broadband MAUs.

8.1.1 Bystems Management Overview. Within the IS0 Open Systems Interconnection {O81) architee-
ture, the need to handle the special problems of inttializing, terminating, and monitoring on-going activi-
ties and assisting in their harmoninus operations, as well as handhing abnormal conditions, is recognized.
These nesds are collectively addregssd by the systems management eomponent of the O51 architecture.

The systems management componsnt may conceptually be subdivided inte a System Managemaent Appli-
cation Entity (SMAE) and Layer Managsment Entities {LMEs), In addition, a Managsment Protocal is
required for the exchange of information between systerns on a network. This Layer Management standard
ig independent of any particular Mapagement Protocol.

The SMAE s concernsd with the mansgement of resources and thetr status scross all layers of the U8l
architecture, The System Management Application facilities have been grouped ints five entities: Configu-
ration, Fault, Performance, Seourity, and Acconnting,

Configuration and Name Management 18 eoncsrned with the initialization, normal operation, and dose-
Jown of communication facilities. It is also concerned with the naming of these resouress and their interre-
lationship as part of & eommaunication system, Fanlt Management is concerned with detection, isclation,
and correction of abnormal eperations. Performmance Management ig concerned with evalusting the behav-
ior and the effectiveness of the communication activities, Security Management is concerned with monitor-
ing the integrity and controlling access to the communication facilities. Accounting Management iz
goneerned with enabling charges to be sstablished and cost to be assigned and providing information on
tariffs for the use of communication resources,

This Laver Managsment standard, in conjunction with the Layer Management standards of other layers,
provides the means for the BMAE to perform its various funetions, Laver Management collects information
needed by the SMAE from the MAC and Physieal Lavers, It alse provides a means for the SMAE to exer-
eise control over those layvers. This Layver Management standard is independent of any specific SMAE.

The SMAFE has a conceptual interface to an LME concerned with the actual monitoring and control of &
gpecific layer The LME interfaces divectly only with the SMAE, to whom it provides Layer Management
facilitiss.

Strictly, only those management activities that unply actual exchaoges of information between peer enti-
ties are pertinent to O8I architecturs. Therefore, only the protocols needed to conduct sueh exchanges are
candidates for standardization. As a practical matter, however, the specification of the Layer Management
{acilities provided acress the conceptunl Layer Management Interface (LMD} between the LME and SMAE
i required. Btandardization of these fapilities will make practicsl the uss of higher layer profocels for the
control and maintenance of LAN.
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CEMAAR

5.2 Management Faeilitieos

5.2.1 Introduction, This sec ;
802 .3 CEMA/CD MAC and Physical Layers, The intent of this standard is to furnish a mans
cation that can be used by the wide varety of different devices that may be stiached to a network specified
by IBOALES 8802-2, Thus, g comprehensive list of management facilitics i provided.

The impraper use of seme of the facilities deseribed in this section may cause serious disruption of the
network. It should be noted that access o these facilities can only be obtained by means of the SMAE, T
avold duplication by each LME, and in acwordance with 180 management architecture, any necessary sgol-

ity provigions should be provided by the SMAE. This can be in the form of specific SMAE sceurity features
or in the form of security features provided by the peer-to-peer communication facilities used by the SMAE

The statistics and aciions are categorized into the three classifications defined as follows:

Mandatory—Shall be implemenied.
Hecommended-—Should be wimplemented if possible,
Optional—bay be implemented,

All connters defined in this apecification are wraparound cownters. Wraparound cougnters are those that
automatically go from thelr maxmum v {or final value) fo zere and condinue 10 operate. The
ungigned connters do not provide for any explicit means to refurn ther to their mintmam (zeres, Le., reset.
Because of thelr nature, wraparound counters should be read frequently enough to aveid loss of informa-
fion.

&

5.2.2 MAC Sublayer Management Facilities, This section of the standard defines the Laver Manage-
ment faeilities specific to the MAC sublaver.
5.2.2.1 MAC Statistics, The stutistics dofined in this section are implementad by means of counters,

In the following definitions, the term “Bead only” specifies that the obiect cannot be written to by the cli-
snt of the LME,

Prame fragments are not included in any of the statistios in thix section unless vtherwise stated.

The Layer Management Model in 524 and the Pascal Procedural Model in 4 27-42 10 defines the
semantics of these statistics in terms of the behavior of the MAC subdayer

5.2.2.1.1 MAC Transmit Statistics Deseriptions

1y MNumber of framasTrapsmitted OR: Mandatery, Read enly, 52 bit sounter,
This contains @ count of frames that are suceessfully t ansmitted. This counter is invremented when
the TransmitStatus is reported as transmitK. The update ocours in the LaverMegmitTransmit-
Counters procedure (5.2.4.20

{2} Number of singleCollisionFrames: Mandatory, Bead only, 32 bit counter.
This contains a connt of frames that are involved in a single collision and are subsequently trans-
mitied successfully, This counter is incrementsd when the result of & trapsmissicn is reported as
trapamitQE and the attempt value g 2. The update occurs in the LayerMemtTransmiiCounters
procedure (5.2.4,2).

{3} Number of multipleCollisionFrames: Mandatory, Read only, 32 bit counter,
This contains a connt of frames that are involved in more than one collision and are subseguently
fransmitted sticossefully. This counter is incremented when the TransmitStatus is reported as
transmitOK and the value of the atiempts variable 18 greater than 2 and less than or egual o
attemptLimit. The update vccurs in the LaverMgmtTransmutCounters procedure (5,2.4.2),

{4y Mumber of collisionFrames: Recommended, Read only, Avesy [L.attemptLimit ~ 1} of 82 hit
COUNLers,
This areay provides a histogram of collision activity. The indives of this array
{1 to attempt Lmui — 1} denote the number of collisions experienced in transmitting a frame. Each
element of this an aing & counter that denotes the number of frames that have experienced a
gpeatfic namber of collisions. When the TransmitStat us 18 reported ag trassmitOR and the value of
the attempts variahle equals n, then collisionFramesin-1! counter is incremented. The elements of
this array are inerementsd in the LaverMyniTransmitCounters procedurs )
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A3 wam RO, 1900 Tt

LI

o petete Tranemithed R Bodommended, Read oniy, 32 bl eounter,
w of Prames that are sueesssfilly fronumitie :
frorarsented when the TronsminBiates i reporied as fransmitOR The updaty sccurs i
the LayerMentTranemitCovnturs provedure (52,423
1 Rumber of Fromes with deforred Transmissions: Restvumended, Head only 32 it cowrder,
This conteing a count of Frames whows fransmission wag de '{&yﬁsﬁ. an ity & attempd bosause the
wmedionm was busy. This sounter i incremended when the Poolean varieble deforved has baen
sssuried by the "?“fé:wm‘aiéffiﬁk’-&?giniz function (4EAL Frames Invelved in sny csilisions are net
wrunbed The vpdsteooours dn the DayerlpmtTramsm Blounters ;zm:;z*dur@ {(BE4.
{7y Mamber of multicastPramesTronemittedUE: Optiony, Read anly, 38 B counter
This costaing a connt of frames thet sre suscesstully transmitbed, ss indicated by the stnbuz value
trsnaitOR, 16 4 group destination addvens other then broasdeast. The update seeurs I the Layse.
MemiTramoniiConnton procedure (5842
8y Number of brosdoastPromesTransmitedOH: Oplional, Rosd only, 32 B coander
This {:ﬂ*km‘»xz & s:sham? cff the *‘mm% tk;&' wite mm&wzmﬂv %;’&ﬁmmmﬁ‘?i'ﬁ{f an fndisated hy the Trans
; i to multiesst addrosses ae
it %rﬁﬁficmi Frames émﬁ e ax{ti&(ied, }:'ne u;;@i}im sseevmrs fo the Lwy{u Mgt PrammitCounters pro-
enddure (58481

8y Mumber
This eordaing a count of date ad padding sob

counter is

i

BA218 MAD Transsil Beror Statislios Desoriptions. This section definey the MAC sublaver
tranmmission related errorstadistion.

Humber of lateCollisfon: Becsmidiended Read anly 8813 bit sounter,

This containg 2 count of the tioes that a collision bes been delocted Toter than 812 bt times into the

transnitiod packet. A lote sollislon ie soanted twics, Lo, both o n collistion and w9 8 deteCnllis

Thiw counter b orspented when the lbeUsliisonCount v::xzir"*a:’z) iy novzere. The wpxdate is inovee

mrented i the LoverMentToanemitCanders proveduss (52425

£2y Number of frames aborted dus to oxcesstveCallsion: ﬁm&mmemie}tis Resd ondy, 32 e counder.

Fhis condalns o connt of the frames that due to axcessive collisions sre pol transmitied sureessiully,
Thix cotnder s inerermented when thevalue of the sitemple varalde sousle atlemptldmis during o
fransmission. The update osvurs o the DaveripntTransnitCounters procedure (8.3.4 23,

3 Mumber of frnmes lost due to lntomal MAC TreansrnitBrror: Recommended, Head only, 82 bt coustler,
Thiz contains 5 oount of fagies thet woeuld otherwine be transenitted h}y the station, but ooudd not be
gant due to an Indernad BAC soblaver trangiodd et 3 this counder 38 tnoremented, the vone &
the sther counters in ks seclion are bieremented. The exact mesning sud mechaning fiv soe.
menting this counter i buplometatics-dependant.

{4y Mumberof ssrcierSesseBrrars Becovunended, Read ondy. 52 hiE cognter,

that the corrierBense veriable was not asserbed or was deasseried
during the transuission of o trame without eollision fses ©.2.4.8) This connler s ineremented when
the carrierBenseFativre fag i true ab the ond of irmswm sinn. The updade stours in the DaveriMee
mtPransmiiCountors provedure (88421

3y Number of fromes with exeossiveDaferrall Optional, Read ooy 82 bit counter,

This containg o count of frmnes thet wors deforsed for op excessive perdod of the. Thib coung
anly e inorementsd onee vor LG branamission. This covnter i issromented when the sgoessDeter
flag is seb, The update oovurs In the LaverMpntTeanpm it suntors procadure (5,240

P
o
o

Thiz contains g oount of &

T

22218 MAC Becelve Blatistics Deseriptions

{1} Number of anocBecuivedOi: Mundatory, Hoad snly, 32 Wt wuaber
This containg s count of frames that sre sueessslully received frecoiveORL This doos net indinde
frames rossived with Bametor-long FOS, lonpth sralignment arvers, or ooy losd due te internal
MAC sublayer svror. This counder fo Incrementsd when the Ri»ﬁmv«a%t@zms in reported as reoubuliEL
The npdabe sorurs in the LaverMpmtBacsiveCounters procedure (8 543

(2} HNumber of erteteBesskeadOI Recommended, Boad anly, 32 b connter.
This contalny & count of date ind padding vetels i fomes thatl ove suscessfolly recndved, Phis doos
pob inelude ontets in Dok recpived with frametosdong, FUEB, length or slpnent evrars, or
Frames lost dhe b internad MAD soblayer error. Thiv counter b inerementod whan the resl of o
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reception is repurted as a receiveQX status, The update aceurs in the LayerMgmtReceiveCounters
procedurs (52,431

{3} Number of multicastPramesReceived OK: Optional, Head only, 32 bit counter.
This containg a count of frames that are successfully received and are directed fo an aclive non-
broadeast group address. This does not include frames recelved with frame-too-dong, FUS, length or
alignment errors, or frames lost due to internal MAC sublaver ervor. This counter is ineremented as
indicated by the receiveQOR stoatus, and the valoe in the destivationField. The update securs in the
LaverMgmiRecotveCounters procedurs (3.2.4.8)

{4y WNumber of broadcastFramesRecaived QK. Optional, Read only, 38 bit counter.
This contains a count of frames that are zuccessfully received and are directed tu the broesdeast
group address. This dees not include frames received with frame-ton-long, FCS, length or alignment
grrors, or frames lost due to internal MAU sublayer error. This counter is incremented ag indizated
by the receiveQX status, and the value in the destinationField. The update seeurs in the LayverMg-
mtBeceiveCounters procadure (5.2.4.35

§.2.2.1.4 MAD Beveive Error Stotisties Deseriptinns. This section defines the MAC sublayer
reception related ervor statistics. Note that a hisrarchical order has besn sstablished such that when mul
tiple error statuses can be associated with one frame, only one stabus is returned to the LLC. Thiz hierar-
chy in descending order ix as follows:

frameToolong
alignmentError
framei’heckError
lengthBrror

The following rounters are primarily incremented based on the status reburped to the LLC, and there-
{ore the hierarchical order of the counters is determinad by the erder of the status,

(1) Number of frames received with frameCheckSequenceBrrors: Mandatory, Bead only, 32 bif counter,
This contains a count of frames that are an integral number of octets in length and do not pass the
FCH sheck. This counter is incremented when the ReceiveBStaius is reported as frameheckBrror.
The update cvcurs in the LayverMpmitReneiveCounters procedure {5.2.4.3),

{2y Number of frames received with alignmentBrrors: Mandatory, Read mnly, 32 bif countsr,

This containg a count of frames that are not an intsgral number of vetets in length and do not pass
the FOS sheck. This counter iy inremented when the RecelveStatus is reported as alignmentError.

j The update oceurs in the LaverMgmiReceiveConnters procedure {8.2.4.31,

{3} Number of frames lost due to internalMAUReceiveError: Recommended, Read only, 82 bif countern.
This containg a vount of frames thet would otherwise be received by the station, but eould not be
accepted due to an internal MAC sublayer receive ervor. I this counter is incromentad, then none of
the other counfers in this section are incremented. The exact meaning and mechardsm for inere-
menting this counter is implementation-dependent.

{43 Number of frames ressived with inRangeLengthErrars: Optional, Read only, 32 bit counter.

Thiz containsg g count of frames with o length field value between the minimum unpadded LLC data
size and the maximum allowsd LLC data size, inclusive, that does not matech the number of LLG
data setets received. The counter also contains frames with g length Beld value less than the mini-
mum unpadded LIL dats size. The update ecours in the LayerMgmiReceiveCounters procedure
{3.2.4.8})

(53 Mumber of frames received with cutOfRangelength¥Field: Optionsal, Head only, 22 bit counter,
This contains a count of frames with a length field value greater than the maximum allowed LLO
data sze. The update oveurs in the LayerMemiReceiveCuouniers provedure (5.2.4.31.

By Number of frames received with frameTooLongFrrors: Optional, Read enly, 32 bit counter.

This contains a count of frames that are received and exceed the maximum permitted frame size.
This counter in incremented when the status of a frame reception is frameTooLlony. The update
seenrs in the LayerMgmiRecsiveCounters procedure (5.2 4.8

5.2.2.2 MAC Actions. Thiz subssction defines the actions offered by the MAC sublayer to the LME
client,

3
ot
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o
; r8ia g

116} readMulticastBocsiveStatus t%m;mmi
tetuen true if mulbicast receive ix enabled, and {alse otherwise
(17) modifvMATC Address: Optional
Change the MAC station address to the one sopplicd (HesognizeAddy
supplied station address shall not have the group bit set and shall not be
{18 readMAC Address: Optional
Head the current MAC station address.
(1) executeSelftest: Optional

function), Note that the
null address

Exocute a self test and report the resulis (sucesss or {ailured. The mechanism emploved to carry out
the self test i3 not defined in this standard.

5.2.7 Physical Layer Management Facilities, This section of the standard dafines the Laver Manago-
ment faciiities for the Physical Layer.

Bu

5241 Phyasical Statistics. The st
counters.
I the following definition, the term “Head only” specifies that the obiect cannot be written by the client
wf the LME,
Note that the ca cnsofatled
maintained in the MAC sublayer for ease of nnpkrmm,aiwn

isties defined in this section are lmplemented by means of

ing Lo the physical layer, but is listed and

5.2.2.1.1 Physical Statistics Descriptions

{1y Number of SQETesi F:‘mrS/ Hecommended, B«
This contains a vount of times that the SQE ’i“.
% set in accordance with the rales for veril
riey Senge Function (see 7.2.4.€65

5.24 Layer Managemeni Model, The
ment facilities,

sifowing model provides the descriptions for Laver Manage-
8241 Common Lonstants and Types, The following ave the common constants and types required
for the Layer Management procedures:

CrnEd

maxFramaeliz

. ,impdenentation-depearulent,
maxPeferlime 12 = (maxFrameSize » b,& in bits, error ’t;m(s hmw for mazDeferTimel
maxlarge = *2‘44%}7( ¥ Dmadimum value (257 - 1) of weaparound 32 bit counter)
%84 = wryxgxxsyy, maximuom value (o8t D of wrapareund 84 bt counter)
creBitTime = 1) {the period it takes fo tranamit ane bitl
ype
CounterLarge = O.naxLarge--Bes footnote,;

5.2.4.2 Transmit Variables and Procedures. The following Hems are specifiz fo frame transmis-
shoT

uar

san; {set in ‘13' ction 4 fmu‘ 100 memmld,mk"\v’irfmf

Lan“ezr‘%ezm ?(thDunv Boolean;

olution
jent for IS
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provess DeforTlost;
var deferBitTimern: G omaxDeferTime;
begin
eyele
bagin
deferCount = 0
while frameWalting gead nof o
begin
WaitioneBitTime); {see 433
i defrBitTimer = maxDeferTime then
excesslefer = frue
efse
deferBitTimer = defprBitTimer + 1;
snd; (while}
while transmitting do nothing;
enet; loyele}
endd; {DeferTast!

esDefor oo

seFatfure flag if carrer sense disappesrs whils trans.
S107.

The CarrierSenseTest process sels the carrierSpen
mitiing or f it never appears during an entire fransm

process DarrierSens
vy
sarrierSeen: Boulean; (Running indicatsr of whether or pot carrierSense has been true at any
time during the current transmission?
cotlisionSeen: Poclean: {Running indicator of whether or not the eollisionDetect asserted any
time during the entive transmission}
begin
syide {main lvopl
wihile nos transmitting do noething; fwalt for stort of transmission?
carrierSenseFature = false;
earricrSeen = falae;
cotlistonSesn = falsey
carrierSenseTestDone = falge:
wihile transmitting o
begin {inner loop!
if carrisrSense then
carrierSeen = true;
aleg
if earvierSeen then jearrierBense disappeared before end of ransmission)
carrierBenzeFatiure = true;
if votlisionDetant then
collisionBess = frue;
end; lnner loop}
if ot carrierSeon thest
carrierSenseFailure 1= (rup fearrier sense never appearad)
eize
if eollisionBeen fhen
carriorBenszeFailure o= false;
carrierSenseTeatDone = true;
#rad; tain loopd
gnddy {CarrierSenseTest}

5.2.4.3 Becelve Variables and Procedures, The fhllowing items are specifie to frame reception:

Do
reveiveEnabled: Boolean) {set by MAC action)

5
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ORMAAD

end; {LaverMgmiReesiveCounters)

Funetion LaverMgmiRecognizeAddress checks if reception of certain addressing tvpes has been epabled.
Note that in Pascal, assignment to a function causes the fanction to return immediately.

function LayverMgmiRecognizeAddress(address: AddregsValuey Boolean;
if ipromiscuons receive enabled! then
LaverbgmitBecngnizadddress = trug;
if nddress = ... IMAL station address! then
LayerMgmiBecognizedddress = trus;
if address = .. {broadeast address] then
LayerMgmtHecognizeAddress = true;
if address = . {one of the addresses on the multicast list and multicast reception is enabled) then
LayerMgmtRecognizeAddress = true;
LayerMygmitRecopnizeAddress = false;
eni; {LaverMgmiRecognizeAddress}

5.2.4.4 Common Procedures. Procedure LayerMgmitinitialize initializes all the variables and con-
stants required to implement Layer Management,

provedure LayerMymitinitialize,

begin
{inttialize flags for enabling/disabling transmission and reception}
receiveEnabled = trus;
transmitEnabled = frue;

-

anftialize transmit fags for DeferTest and C
deferred = falss;
latuCollisionError = falge;

wrrierSenseTest)

{Initialize all MAC sublayer management counters to zero}

end,; {LaverMgmtinitialize}
Procedure InclargeCounter increments a 32 hit wraparound counter.
procedure InsLargeUnunter (var counter: CounterLarga);
bagin
inerement the 32 bit counter!
end; {IncLargeCountert

Procedure Bumbarge adds a value to a 82 bit wraparound eonnter.
procedure Sumlarge (
var counter: CounterLarge;
var oftset: Integery;
hegin
{add offset to the 32 bit counter)
znd; {SumLarge}

81
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6. PLE Service Specifications

8.1 Scope snd Field of Application. This section specifies the services provided by the Physical
Signaling (PLS) sublayer to the MAC sublayer for the CSMA/D section of the Local Area Nebwork
Standard, Fig &1 The services are described in an abstract way and do not imply any particular
implementation.

o LAN
HEFERENCE MODEL CSMACD
LAYERS LAYERS
APPLICATION © HIGHERLAYERS & :
PRESENTATION UG s
S8 £ 1 LOBICAL LINK CONTROL
’
MIAC
SESHION ;i MEDIA ACCESS CONTROL BTE % pre
2 (AU mz
5 P axposad)
TRANSFORT s 7] PHYSIOM SIGNALING
£
A Y (
NETWORK y : :
4 : " SR ——{y !
/ : :
DATA LMK p : I -
PHA S AL
PHYSICAL g B
. T or= eeotii B yr.
§ WAECHLIM §

ALl = ATTACHMENT UNIT INTERFACE
MALU = MEDIUM ATTACHMENT UNIT

2D = MEDILE DEPENDENT INTERFACE
PRA = PHYBICAL MEDIUM ATTACHRMENT

Fig 6-1
Service Specification Relationship to the IREE 8025 CEMA/CD LAN Model

8.2 Overview of the Rervice

6.2.1 Genoral Desceription of Services Provided by the Laver. The ssrvices provided by the PLS
sublayer allow the local MAC sublayer entity to exchange data bits (PLE dats_units) with peer MAC sub-
layer entities.

6.2.2 Model Used for the Service Bpecification. The model used in this serviee specification is identi-
cal to that used in 1.2.2.1, :

6.2.3 Overview of Intevactions. The primitives associated with the MAC sublayer to PLS sublayer
interface fall into fwo basic categories:

(1) Bervice primitives that support MAC peer-to-pesr interactions
{2) Bervice primitives that have local significance and support sublayer-to-sublayer interactions

The following primitives are grouped into these two categories:
{1} Peertu-Poer

FLE_DATA request
PLE_DATA indication
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% desoribed bothis sedtion are congideved

.24 Basie Servives and Oplions, Al of the sarvice primidd
mandatory

8.8 Dotailed Sevvice Specification

B85 Peepgo-Peer Hevvics Prhmitives

HEBELE Funotion Thisprinitive defines the framefer of dota foom the BMAC sulisver to the loesd

LA e

$8.1.52 Semantios of the Bervice Primilive. The primilive shell previde the Gllowing
parsmeters
PLE

BATA regpest (DUTPUT NN

*mi"{-:s: ONE, ZERG, o TIATA
stanifion that the Medis Accass

CORRLETE
Cosirol sl

The OUTPLIT URNIT perameior can take on one of s:%'i“““- d
sed ropresent o single dale B The DATA COMPLETE
o b ne more dals to sutpat,

H

A5.0.03 When Conerated. This prinitive b poners *{iévi >
i ol g ingle dete bit ob the shysical madivm or'io step

e MAD sublager o reguest the franse
nissian

#8514 Effect of Hecolpt. The rossipl of this primdtive will cause the PLE enbity {o ensode and

transmit either a single datn bit or by cease frunsmission.

/812 PLE BATAndients

£8.0.23 Punction, T dve definos the transfer of data from the PLE sullayer fo the MAG

aubluver

#.3.1.2.2 Homantics of the Bervice Primitive, The somantics of the privitive gre ag follows:

PLE AT Indioate (NPT UNIS

The INPUT UNIT parossetor can Suke one of bwe values ench reprosenting a single Wi ONE ar

H5.1.238 When Generated, The PLE_DATA lndivede 15 gonsrated to ol MAC subliper anth
the setwork afber o PLE_DATA roquent te lssued.

NAFPES Ags bobloate b ale povsented it Renad ths rapuesth,

£3.124 Ffferd of Becelpt. The effect of revelyt of thiy peimitive by the MAC sublaver &
ungpecified,
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CHEMACD
6.2.2 Sublayerto-Sublayer Service Primitives
$.4.2.1 PL8_CARRIER.ndicate

$.3.2.1.1 Funetion. This primitive transfors the status of the activity on the physical medium from
the PLE sublayer {o the MAC sublayer.

$.3.2.1.2 Semaniics of the Bervice Primitive. The semantios of the prinitive are ax follows:
PLE_CARRIER Indicate (CARRIER_STATUS)

The CARRIER_STATUS parameter can take one of two values: CARRIER ON or CARRIER_OFF The
CARRIER_ON value indicates that the DTE Physiesl Layver had veceived an inpud message or a
signal_guality_error message from the MALU, The CARBIER OFF value indicates that the DTE Physical
Layer had received an inpaf_tdle message and is not veceiving an SQE signal_guality_error message from

the MAU.

£.3.2.1.3 When Gensrated. The PLS_CARRIER.Indicate service primitive is generated whenever
CARRIER_STATUS makes o transition from CABRIER ON to CARRIEER_GFF or vice versa.

8.3.2.14 Effeet of Receiptl. The effect of receipt of this primitive by the MAC sublayer iz
uriapesified,

8.3.2.2 PLS_SIGHAL.indicats

£.3.2.2.1 Funsction, This primitive transfors the status of the Physical Layer signal quality from the
PLE sublayer to the MAC sablayer.

8.2.2.4.2 Semanties of the Service Primitive. The semantios of the service primitive are as
follows:

PLS_SIGNALindicate (BIGNAL_STATUS)

The SIGNAL_STATUS parameter can take one of two values: SIGNAL _ERROR or WO_SIGNAL_ER-
ROR. The SIGNAL_ERROR value indicates to the MAC sublayer that the PLS has received a signal_gual-
ity_error message from the MAU The NO_SIGNAL_ERROR value indicates that the PLS has ceased o
receive signal_guality_srror messages from the MALL

£.3.2.2.3 When Generated. The PLE _BIGHNAL indicate service primilive is generated whenever
SIGMAL STATLUS makes a transition from BIGNAL _EREOR to NO_SIGNAL _ERROR or vice vorsa.

8.3.2.2.4 Effect of Receipt, The effect of receipt of this primitive by the MAC sublayer is
unspecified.
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ANSVIEEE Std

(80

7. Physical Signaling (PL8) and Attachment Unit Interface (AU Specifications

7.1 Beope. This section defines the logieal, slestrival, and mechanical characteristics for the PLS and AUT
between Data Terminal Equipment and Medium Aftachment Units used in CSMA/D local area networks.
The relationship of this specification to the entire IS0 [IEEE! Local Area Network standards is shown in
Pig 7-1. The purpose of this interface is to provide an interconnection that is simple and inexpensive and
that permits the development of simple and insgpensive MAUs.

051 LAN
REFERENCE MODEL CEMAICD
LAYERS LAYERS
APPLICATHON MIGHER LAYERS
eEnTAT , LG
PRESENTATION 4 1 LOGICAL LINK CONTROL
£
g s MAC
BESHON , T Ems ACCESS CONTROL
. - fa
TRANSFORT S
£
£,
NETWORK r
rs
DATA LINK ’
PIA
PHYSICAL
. { i
§ MEDHUM §
AU = ATTACHMENT UNIT INTERFACE
MAU = MEDIUM ATTACHMENT UNIT
MDI = MEDIUM DEPENDENT INTERFACE
[SHE Y = PHYSICAL MEDIM ATTACHMENT

Fig 7-1

& DTE
ELE ot
expoaed)

RAAL

o

Physical Layer Partitioning, Belationship to the 180 Oper Systems Interconnection

(O8] Beference Model

This interface has the following characteristics:

{1} Capable of supporting one or more of the specified data rates

{2y Capable of driving up o 50 m (164 ft) of cable

{3 Pormits the DTE to test the AUL AU cable, MAU, and the medivum itgelf-

{4} Supports MAUs for basshand coax, broadband csax, and baseband fiber

.14 Definlions

Astachment Unit Interface (AL Interface) {AULL In a local area network, the interface helween the
medium attachment unit and the dats terminal equipment within a data station,

MNOYTE: The AUl carvies ¢
for duplex data transmiss

BR. The rate of data throughput (bit rate) on the medivm in bits per second.

bit time. The duration of one bit symbol {I/BR),

et oontrod ansd data signals betwesn the DTEs PLS sublayer and the MAUs PAMA sublayer and provides
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SOAL SND

CRPOLIEN ABRS NETWORER:

ehrawmit. The phps
aonlat of an A cleouit
the B cirosit i the inverse of'the

i3
and o B eiroulh frming o balanved Sranenission gy
fonal cnrricd on the & circuit

Closked Dinda One 00 & Manchest

y mm*&{ ek éi*ﬁ?si #1.7 5% R s enoeded ge g B0 for the Brst halfof
e bibeoal! and @ HE for the sevend hadf e :

b T A O i ononded s on B for che St half of

Clocked Dode Tere (0L & Manchogter atonded
the bi-coll asd o DO v the gecond hall of $he biteell

Londrol Biguel Uhme UBLL An encoded contes! signab weed vn the Cantrel I and Contral Ol sirendis &
CBY s enceded se g signal of half the it rate (BB

e

Control Hignal Beeo (ORG Ax onccdied conirol sigasd veed on the Uhadrol Inand Condeel Out clronity.
CE8 s enveded 85 0 slgns he B rate (BH)

fddle CNONLY, Asipaal condition whese no transition ooogrs o ihe Srnnemiseion Hoe d vsed i define the wd
af o frame and consoes to sxieb affer the next LY o B transition on the AUT airouite. An 10L sbways beging
with a Hi M;amﬁ fovel. & deiver s raagzg‘sn vl toowomd the IO signad B et loast S biew and 8 receiver in

> e

roguired io detact 1L within L8 b thnes, See 1.8 Sr alditions] detalls.

fae

TLE Bammary of Majow Conoepts

€1} Hach diveeiion of dats Spansfer s servived with beo {making u Yotsl of fowd balunsed sirovtte: "Daty?
and “onirel”
2% The Datn and f icmmxé i imating the weed for s
arate timisg drend i pen .&{izn.g@ af azﬁ E gz.,mg The Corteebelronit sigaaling
£ risoos ,i'v vx@aﬁ’ é;,e Pegusd bo the Dats clvcult signaling rate.
iy iua e;év for datn transfor. No conteel sy sond weidh the ihterface

. b Condeal ofvendts sre us b e oocdeal messape trase.
for. Mo duds slgnals .&za!\(}?i;&{@‘{f with the tnberface ave presed s these sirouits.

%&&g}g&?iemzm This sbandard spplionte the interface used o intorconpest Data '§“‘*§”i‘mi"’}ﬂ§ Houbpmant
kg s BMLATT thed ds not intograted a8 s physion] pert of the DITE, This lterfioe is aued s

(i Provide the DTE witl medis independuonce for baseband eony, osdband coss, and boseband Sher
medin g that idention! PLE, MAC and 140 muny beoused with aay of these medis
2 Provide for the separation by cable ofup to 50 o (184 {0 Ghe TR and the MAT

.14 Modes of Operation. The AUT can opevate in two different modes. Al inderfnoss shall support the
mrmab mods, The mendfor moede is optionslh

When the ierfiee s belng sperated in the sormal mode, e AU logloally conneeted 1o the MU e
IFTE s requared to follew the media docess slporifoms, which provide & single socess procedure sampatible
with all lovs! sreg nebwork modia, B sond data ever the AUL The MAL always sonds badk w the DTE
whatever xfa w the MAU receivss on e ML
i £t erfies in i the spfienal seoniine wode, the MAUs bronemaither & Ioglcally binlaied from the
G “éfﬁ;ﬁ {a this mode, fonciions an an sheskver on %E:s} medivm Both the dnput funclion and the
gaal gualily error fonction sre operational {see the MAL state diagroms for spectfic defailn)

748 Allecation of Punetion, The allecation of functime 3o the AT s such thet the madority of the
functivaality reguived by the interface ran be provided by the DTE, Jeaving the MAY se sbuply oy poesible,
Thin division of fonctions iz based s the recognition of the fuet that stnos) by muny ceses, the MAD may
be located In an dnaocessible lovation adineont S the physies! medium, sevvive of the MAY wmay often ba 4
Heolt and oxpensive. '

a-diferances aong the varions media s

T8 Functions! Specifiontion. ”i’ §’w f&iis i <?<asz~wma§ *A's ek
: 3 ol signads snd the Bootions] procsdures

traneparend s possiide o the T
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SHOAL AND METROPOUITAN ARES NETWORKE

FELLE swslpid felle ‘W@%&xg& The PLE woblayer sinds au oufpud idfe message te the PMA subs
fnyer at afl Hwes when the MAC sablayer s not iy the process of Mm%i{*rmah stgdpud ai&? A aorass the MAC
o Pl intorfnoe, The eripad ol message I8 vo lonpersent{and the Seet QUTPUE UNIT s sont woing the
putped messapel as soon after the arrivel of %:;i, Sret OUTPUT INIT a8 the MAU can E'}s} made available
for data ouipud. The cufpud idle message iy agnin sent &0 the MAL when the DATA COMPLETE &
m:{*é\i‘i,‘{*d ”;-r srey bl Py;’x : ‘»8{1,‘%};}3 y{kg’. ‘?é e ol .i-axes\.é ea&mge. & thae outpwt fole moszage §s shown in Pl T8

@E-ﬂ&si?

FELLE novesd Mosssie, The FLE sublaver sende v mormed wembage fo The FMA subloper altor s
raeeives the PLE sfert messnge from the PLS Bosol wnd Mootily Fanction. The norenal mesdags iy alse send
afiey reeeiyt of RERET MONPPOR MODE from the wmanapensent entity. The nermal mes z apnd o
treausly by the PLE sublaper te the MALL unless the PLE Outpet Fosstion roguires thnt themes reguest
measae he gent 4o povindt data oubpal, Wonaw reouest s sent doving dady ouipud, the sinding f)i spesbringd
will b vewumed when the PLS Output Pongtion sofurns oo the TDLE stte. The sormal gl b st by
the SET MONFTOR MODE (this reist Tonction is desoribed more Bdly by Fig %4

FALLA fnelofe Messape (Opiidnall The PLE sublaver sonds an isofafe mossage to e FMA Ga
the MATH whonevet the PLE sublayer recaives BET MONTTORE MODE Dom the piansgement ontly In
responge to the dodode message, e MAaU sunses z%w wteany sipioyed {6 Dupedes dudg on the physiml
mathivm to be pesibively proveniod Fem affecting themediom, Bince s ] g o daelall o techiniguen et
for from medbuny fo medivrm, the hanser in whic nemitive malnlion of the runsmitisg means i
avepmntished 1o specifiod in the approprizte MAL secbion, However, the intent of this ;mx y daedation of
the bransmitber ds o ensure that the MAL will not interfive with the physlond weedbum o suchog way ax to
affect branenissione of ofber stadions eveninethe event that the means nermally smploped b provent the
tepnsmitber Bom afecting the wediiog Rave fefled e do so. The sposificative of positive bslation roslie
be tonsirued to praciude wse ol sither selive @ passive devioos W asgomplish this function.

e

The phyelonl vosleation of e dofede mospogs o US0 signa]l sont by e IR to 858 BAL svor the Cox
{ved Ot olvenln

TRHLLE o reguest Messnge Oobonad. The FLE sublarer sense the may_reguesd messa
the P4 soblaver i the PMA sublayer i sending the man e sneliehle wessnge snd the MAC sublager
Tas sont the fGest OUPTPUT UNIT of 5 new tranamizsion, The PLY sublover continues to send the slon_re
guest mesgage bo the MAL wntil the MAL sublayer sonds e DATA_COMPLETE voquest o the PLIS suh
Layer scross the MAC s PLES huterface, Hoe Fige 70, T8, and 7.8 for details.

In addiibom, the ey regues? mestiage v used by the Resed avd Tdeniily Fundiion b the THENTIFY 2
state to doterondine whebher the BIAL hee the Ieolate Penvtion

The physioal ronlizution of mau, reores 19 2 U8 sent by the DFTE o the MAU on the Conizel Uud aivenit,

The phiysleal realization of e pormel mossage s the YO signsd sent by the DTE fo the MAY an the
Controtb Ot olroudt, Too e shevnce of the OO lrepl, MAUs Wplamenting the Teolate Faretion shall ot ax
if the mermed messnpe is prosent. The Ul virvenb componerds may be absend from the DTE, ALY, or MALL

T2 PHA to PLE Dnterfoce, The follewing mossayges oan be sent by the Physlon] Madium Abtache
rovents siblayer eniitios dis the MALY to the PLE sublayer sntitios bn the DTE:

Mossage Meaning

frgpusd Input infurmation

fapad, fdle Mo input infamation
sigmed guedily srear Error detechod by MALF
i _nradfebly MAT s wonilable forautput

it

s nok wdaiable MAY sunol avedlable broulpud

G

RUCKUS Ex 1006-pg. 90


3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc


~Poweariin + RESET _REQUEST

y
si,’

IDENTIFY 2
o NMAUZE L O7E has CO e identlfy . DEEC 2
& plo..resst T B jmolets
OTE has OO « ldeniWy et avaliable
W
IDENTIFY
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, mﬁub‘mhagwgvﬂﬂﬁbia IR r?{k{ va{ biﬁ
B aorrml
gL avaiicbis mmmmm WAL
SQLATE
s N P I R e
& pig..atort
NUONDITIONED or Maly {Sse Fig P~}
Lo SR el o fOparation Conditloned)
® pla_stort ilncamm tibiel
{Sen Fig 8-3}
{Sne Fig B~2)
Rparation Brmpied
Vs
EDENTIW
Groer.dons * mou.avaloblel y ol rac ot mﬂummtwwaﬂxzb’m
: fstart Ymer) Vg )
SIMPLE MsU UNCORDITIONED Jall
...................... e 5‘:”’”&{ ;‘KLATE’
& pis_start PRI SRR
{San Fig B3} ® gt& aturt .
Gparation Simplel {Ses Fig 80}
Cpearation lanlatad
- & mxs 5{&:“"

antify

MOTES: {13 A staies may Do ondtieg sxoepl iINITIALIZE and OPERATE

{2} TEntly meana DTE sanvenognize uniguely aif O messages and the entirg funetion haes been
R Rrisd

{31 Threnify’ wally bar means DTS fals o seogrite mse not_availatde of Bag § partigl anpler
meriation of the functinn

Fig %3
PLS Beset and Identify Funoction

7.2.3.2.1 dnput Message, The PMA sublaver sends an inpuf message to the PLE sublaver when the
MAU bag received a bit from the medinm and is prepared to transfer this bit to the ITE. The actual ma
ping of the signals on the medium 1o the type of fnpud message o be zent to the DTE is contained in the
specifications for each spovific MAU type. In general, when the signal_guality grror message is being sent
by the MAU, the symmetry spectfications for cireuit DI are not guarantesd to be met.

The physical realization of the inpuf message consists of CDO or CDN wav
iy error message 18 being

ring, 1 the signed gual-
ot from the MAU, the input wavelorm s onpredictable,

POPPED This sigaal s not v

by retimad by the MALU Consult the appropriate MAL specification for timing and Htter.

o
got
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fota {‘5{5‘3‘? &

MOARHES NETWORL

¥
W27

§~, TREE B LATAL AND METEOM

HEREY i e raasd

Wrnorrgd

iy sdord

i i T EAR

# v

TET. MONTOR. B0

RESET  RDNTOR MOLE

BCNITR

& fanfnts

ROTE: St S wooptiunsd.

Fig Tod
PLS Mode Ponstion

FALEE fupetd s Message. The PMA sublayer sends sndnped fdds messngs to the PLE seblayer
sehien the MAY dees pob heve date e sond tp e OTE
Tn phipaieal voslixation of the Inpud jole moessage s on DL sent by the MAU 6o tho DTE oo the Dala dn
iyt

F2.LB8 signol geolity_grrer Message. The PMA sublayer sendw s signal, apeaitiy srver mesHage

{o the PLE sublayer bn sespoase de any of Ywes possible condittons: These conditions are improper signals

on the medivg, collision on 'the mediog, and réoepiion of the et fdle megsage. They ave deseribod in

the- fllowing numbered peragraphs. The physical roglization of the signad guolify errov maosssge s OB
send by the MAL e the DTE oncihe Oondrel In oivouit,

WOFTH: The AT a0

verd $o anmgerd phe @ éj;)’sz’}s {’5“5‘:{? SR IARERGS A% ths =§;¥“‘§}‘0§"’ aie fimes whenewer (e MAY K Thle T

st faad wivent the U s rogoestieg Suis midpal. Bes Fa 05, 820 aod 54 ler detalls.

(13 bmproper Bignsis onthe Medingn The MADU may sond the s ?gs:&f aaiidy orroy B Sage #t any Hme
due by bopropgsr sigeals onotho medive The axet sature of these mproper slpnsle gre medlum
devendent. Tynieally this condilion _Mzsg‘;:\i he pansed by n omalfonctioning MAL v cxamyls,

pepsater or hesd-and) conneeted to the medivm oy by e breakoor shet i e medinw . Soe the appre-
printe MAL specifention fr specio condiBions et may copse lmproper gignals o 2 glven
medinm.

8 Osllision Colilsion seoios when mare s one MAU I branemiiling on the seudlure, The leeal MAU

shall sond thoe sigwal g;,g(,g,;h; CYYIF ROBRARS m every Instencs when 1 e possible S B to auesrsain
Prad more than one Mall fs transsuteiig edbnn, The MAIUD dhull make the berb determins.
tinn possibie. The MALU shall sol send the as{grm prdidy, grror mesange whet iy unable o detan
ming conclusively thad mors than one Matl f ansmitiing.

() sugnod ghodity_ervor Mesaage Test. The MALU sends the signed guefity_error message ol the ovme
odetion of the Uutpat Funetion. Sooe Plp 8 and Section 8 forn more chmplele desaripbion of this
test.

£

TR A E A o crntfeble Messoge. The PMA soblayer sendy the o cogdloBle wmessage to the
FLE sublaver whan the MAL {o svatiable Tevontpon The mey_soisble wessage ls shvaps sent i}y A BAU
that s always prepaved fo oulput dete excepl when Ho3 mxggzaz\esai toosignal the sigmel guolity srroy

4
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Brligion SOPGLTTAN AREA NETWORRS:

wising the leolate Funslion and dow ot
to Funedisn during the PLE Reget Funp.

The man pod eoodeble messuge 1 alve uged by o AU &
peed to be condibioned Fa sutpt tn signs! the preseece ef the Tegl
o {sve Fig 78 and 8-33

The physieal realization of the man
Clontead In ciregit

Fobde mossage o o UBL sent by the MAT tothe BTE an the

sublaver interfacen deseribed hors
i PLE wprde

F28 PLE Inderfaee fo MAC and Manspenent Bntities. The ¥
are for referencs only This dectien specifies the services send bolwesen the MAD wubis

laper,
TEEL PLE-BMAC Interfass, The blowing mosages can be sent bebwesn PLE sublinyver sutition snd
MAL sublayer entitfers
Meaning
SUTFUT RN Pata sent to the MAL
CLFrPUT slaTos Hospunse b
1“@?‘{ TOLINTY i
ARNIER STaTUR ivdinnti )
f“sf GNAL ATATUR Indisation of srrovfos ervay eondi
"f 70 §{”§{§’“§“§“f*§ “2“ 'im : ?éw mﬁf&iﬁmiii&yw sendy the PLE sm%ﬁ& yar gm{}%“’ﬁ’if? LINTY pvary time

3 nonsaye fom
: e PLE subloyer fosond o
dogived, o n §“«*A"i LIRS } ’ﬁ?! SEE e 1D e dasired.

the PLE s‘a&i}ia}'{ér. ’f% i}é“’i‘?ﬁ‘i’ § %\i’i
A3 Ao the PMA sublsyer, o BERO Wa ¢

GUFPLIT 8 ’A’.EEW\ BT aé, ieom
,N?i" fm«xzx sha MAC sublavee,
TPUT URIT. fThe
w“}; ‘s‘im gt rabe of ©

purpasy of (3%
pliysical meding }
TRZAS INPUT LRI The PLE Sublaver sends the MAD & : T

FLE rocsives my fpud o -%ag:l A guilayver, The INFUT { ‘\a§"§ 1 OE o the B '..‘ »,is'i)'i,&"“’
raosives a OFF fronsthe § RO e PLE sullaver roveivos o U0 fron the PMA sublayer,

FEATUS

e 131@3’,‘13

The PLE sublaper sends the MAC seblayer CARREER

whenever the PLE ambéézﬁ% 53 f»wfie\ 5 z:h;kn ge i esrrier status. The PLE sublayer sends CARRIER ON when
B opepsives sy :'v;“p*sé‘ 54 “'\iégim:zf_ rop geweage Frem the PMA an s pravipus CARRIER SITATUR

that the FLE : & MAC subduyer was UARRIER OFF, The PLE sublaver sends
: He frosn the PMA siﬁ‘i&*s'é”\» o sigrael anoliby greor (either
STATUS thatthe PLE sublayey

sonedd Bl previous CARRIER

TEELE ﬁﬁﬁﬁ&i&ﬁ“ﬁ‘ﬁm& The
whonsvey the PLE su‘@%s‘--ww é*
suidaver sends §16G
sm{% the previous &) the %*f S :Miﬁ? ayver sand s"»’a*&- ?\s
sends NOUOBIGNAL B 5%&{}}{ W?m:; Boveceives ne sgned gud &
moy_sob avaifebisl messagy Sram the FMA sublaver and the proviens CARRIER STATUS thet the
sent o the MAC sublaver was BIGNAL ERBOY,

‘%’w_' % f%’ "i‘?w PLE
oy the PMA sublayer

e ‘&;«'?‘iw s e

o590
Py
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¥.2.2.2 PL&-Management Entity Interface. The following messages may be sent between the PLS
sublayer entitics and intralayer or higher layer management entities:

Message Meaning

RESET REQUEST Beset FLS to inttial *Power On” state
RESET RESPONEE Provides operaticnal information
MODE_CONTROL Control operation

SigE TEST Signal Quality Evror test results

7.2.2.2.1 RESET BEQUEST. The management entity sends the PLE sublaver RESET REQUEST
when the PLS sublayer needs to be reset to a known state. Upeon receipt of RESET _BEQUEST, the PLS
sublaver rescis all internal logic and restarts all functions. See Fig 7-3 for details.

T22.2.2 RESET BESPONMSE., The PLS sublaver sends the masagoment entity
RESET R SPONSE upon completion of the Reset and Identify Function (see Fig 7-3 and 7.2.4.1) whether
invoked due to power on or due to a RESET REQUEST Which RESET _RESPUONSE was sent is deter
mined by the Resget and Identify Function. A RESET_RESPONSE of OPERATION SIMPLE, OPEEATION
ISOLATE, or OFERATION CONDITIONED is sent if the MAU is compatible with (he DTE and the MAU
iz simple (no isvlate) or if the DTE does not support [solate even if Isolate is supported by the MAU, sup-
ports Isolate but doss not require conditioning, or supports Iselate and does require conditioning te output.
ARESET _RESPONSE of INCOMPATIBLE is sent if the MAU is not compatible with the D'TE (that is, the
MAU requires conditioning but the DTE does not support conditioning),

7.22.2.3 MODE_CONTROL. The management catity sends MODE_CONTROL to the PLS sub-
laver to control PLS functions. MODE_CONTROL capabilitics are as follows;

Message Meaning

ACTIVATE PHYSICAL Supply power on areuit VP
DEACTIVATE PHYSICAL Bemnove power from ciromt VP
SET_MONITOR_MODE Send Isolate to MAU

RESET_MONITOR_MODE Send Normal to MAU

7.2.2.2.4 SQE_TEZT. The PLS sublayer sunds SGE_TEST to the management entity at the conchu-
sion of each signal_gualily error test {see Uuiput Function, 7.2.4.3) The PLS sublayer sends
SQE TEST _ERROR if the signal_guclity_crror test fails or SQE_TEST _OK if the signal_guality_error test
passes.

T.2.3 Frame Structure, Frames transmifted on the AT shall have the following structure:

<silenoe><preambler<sfd><data><etd><silence>

The frame elements shall have the following characteristics:

Element

<silence» = 110 transitions

<preamble» = alternating (CD1} and (CDO} | 56 bit times (ending in CDO)
<sfd> = (CDLICHNCDINCDBOHCDLHCDOXCD LD

<idatax =Rw N

wetds = 1L

g5
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$.22.3.1 Bilence. The «silences delinuter prov xdes an phservation windoew for an tiilt*}‘%‘(iht’d period of
time during which no transitions oceur on the AL The minimum length of this period is specified by the
secess procedurs.

7.2.3.2 Preambls, The &p}tdlﬁblﬁtﬁ delimiter beging a frame transmission and provides s signal for
receiver synehronization, The sl shall be an alternating pattern of (D1} and (0DO). This pattern shal
be transmitted on the Data Out civeuit by the DTE to the MAU for a minimum of 56 bit times at the begin-
ning of vach frame. The last bit of the preamble (that 4s, the final Bt of preamble before the start of {frame
delimiter) shall he 5 CD4OL

The IFTE is required to supply at least B8 bils of preamble in order fo satisfy system reguirements. Sys

tem companents consume preamble bits in srder to perform their functions. The number of preamble bits
sourced snaures an adequate number of bits are provided to each system component to corvectly imploment
its function.

T.2.5.8 Start of Prame Delimiter @FE) The <sfd> indicates the start of a frame, and Hllows the
preamble, The <sfdyr element of 5 frame shall be

COIMCDOCDINCDORCDIYCDOYCD X O

& 4 Dats. The «data> in 5 transmission shall be ia multiples of eight (8 encoded data bils (UD0s
and i.. 1¥is

7235 End of Transmission Delimiter The <etds delimiter indicates the end of a transmission and
serves to turn off the transmitter. The signal shall be an 1D

7.24 PLE Functiouns, The PLE sublaye
simultanenus and asynchroenous functio
Carrter Sense. All of the five
fdentify Function. These functions are depicted (n the
notation described in 1.2.1

funections consist of g Reset and Dentify Punetion and five
T}z(*fze F;m( tins are Output, Inpuot, Mode, Brror *wme :md
i towing the completion of the B

state diagrams showsn i Figs 7-8 threugh 7-8, using

jocm

1341 Resed and Identify Ponction, T he Reset and Identify Pundtion is exseuted any time efther of
two conditions occur. These two conditions are “power on” and the receipt of RESET _REQUEST from the
marngement entity. The Reset and {dentify Function initializes all PLS fanctions, and {optionally) deter-
mines the capability of the MAU attached o the AL Fig ; tate diagram of the Reset and
Identify Punction. The Idestify portion of the function is optienal.

7.2.4.2 Mode Function. The MAU funchions in twe modes: normal and monitor. The moniter mods ix
optional. The state diagram of Fig 7-4 deplcts the operation of the Mode Fuanction, When the MAU s opere
ating in the nermal mode, i functions as a divect connection betwesn the DTE and the medium, Dats sent
from the DTE are impressed onto the wedbom by the MAU and all dats sppearing on the medium are seng
to the DTE by the MAL, When the MAU is operating in the monitor mode, data appearing on the medinm
i sent to the DTE by the MAYU as during the normal mode, signol_gundity, also asserted on the AUL
as during npm‘at"hm in the normal mode, However, in the monitor mode, the means employed to impr
dam on the physical medium s positively prevented from affecting the mediuwm. Bince signaling and {sola-

tion technigues differ from medinm to medium, the manner in which this positive iselation of the transmit-
ting means is accomplished is spectfiad in the appropriate MAU docwument. However, the intent of this
sitive izolation of the transmitier is to ens
choa way as to affect lransmission of other 81
ter disabling control paths within the trs
The menitor mode s intended to permit a
ahserved on the modinm,

o
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UCT

hkkuw

® ?”"\b’\%

NOTE: UCT = uncondiions! ransition

Fig 7.7
PLE Error Sense Funotion

7244 Input Fonction. The PLS sublayer Input Punction fransparently performs the task of d
transfer from the MAU o the MAL sublaver. The state disgram of Fig 7-6 depicts the Input Function
apsration,

7245 Error Sense Function, The PLE sublayer Error Sense Function performs the task of sending
SIGNAL _STATUR to the MAC sublayer whenever there 18 & change in the signal gquality information
recetved from the MAY. The state diagram of Fig 7-7 depiets the Errer Sense Function operation.

7246 Carrier Seonse Funstion. The PLE sublaysr Carrier Sense Function performes the task of
semling CARRIER _STATUS to the MAC sublaver svery fime thera is a change in CAERIER _STATUS, The
state diagram of Fig 7-8 depicts the Carrier Sense Function operation,

‘erification of the sigral gualily error detection mechanism occurs in the following manner (n the
absence of a fanlt on the medium)

(1} At the conclusion of the cutpui function, the DTE opens a time window during which it expects fo
see the *‘mzai guality_error signal asserted on the Contrel In cirenit. The time window beging when
CARRIER_STATUS becomes CARRIER_OFF If exemution of the Ouiput Function does not cause
(EAF{REER iT-\I to aecur, no SQE test occurs in the DUTE. The duration of the window shaii be at least
A pis but no mors than 8.0 s, During the time window {depicted as carrier_inhibit_timer, Fig 7-8)

f.,h{z Carvier Sense Function is inhibited,

{27 The MAL, upon walting Tw {wait time) after the conclugion of eutpul, activates as much of the sig-
nal quality error detecting mechanism as s possible without placing siguals on the medium, thus
sending the signel_guelity error message across the AUT for 10 & 5 bit times (WW/BR £ 5/BR
seconds},

(3} The TTE interprate the reception of the signal_gualily_sgrror message from the MAU as indication
that the signal_guedity errov detecting mechanism is operational and the signal_guality_error mes-
zage may be hoth sent b} the MAU and received by the DTE,

NOTE
GPED,
and 5

7.3 Signal Characteristics

7.3.1 Sigoeal Encoding. Two different signal encoding mechanisms may be used by the AUT, One of the
mechanisms is used to encode data, the other to encode cantrol.

a8
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pis.resel i
< RESET
iz start
# CARRIER DFF
‘if uer .\i;
oLE SGE ¢ {nput idle » outpui_in_process)
Ire;:-utmid“l; » SRE *‘i‘out;uim_ln....pmv:eezs ;
NS KD COLLISION REDEIVE/QULLIRION
# CARRIER..ON ® DARRIER_ON
LY »\L, sutput..In.. prosess UCY
_CARRIER ON TRANS L. cne
Wy
inpuioade & ! -
Sulpat_n_process W . JRANS COLUSION CARRIER OF
ERE & SGE o nputlidie s
fetort curriay dabit, timedd A
uct TRANS CARRIER OFF
® CARRIER_OFF
¥ {start conier.inbib. timery
WAIT 1 S0E et
sarrier_inhibis. |
tmer.dons RV N 4 U
FALURE MO FaL
B SOELTERT ERROR B SOE_TEST.LOK
_uer
o ot}

WAIT 2 ¢

carrier_innint.. l

timer,, dons N

3

NOTE: UST = unconditional transition
SE = signal_nuality soor

Fig 7-8
PLS Carvier Sense Funciion

7.3.1.1 Data Encoding. Manchester encoding is used for the transmission of data across the AUL
Manchester encoding s a binary signaling mechanism that combines data and clock into “bit-symbols.”
Kach bit-symbol iz split inte wo halves with the second half containing the binayy inverse of the first half;
a transition slways occurs in the widdle of sach bit-symabel, During the first half of the bitwvmbal, the
encoded signal is the logical complement of the kit value being encoded. During the second half of the bit-
syibol, the encoded signal s the uncomplemented valug of the bl baing encoded. Thus, & CDO is encoded
ag a bit-symbaol in which the first half is HI and the sesond half is LO. ACD1Y iz encoded as a bit-symbal in
which the first hall is LO and the second half i HL Examples of Manchester waveforms are shown in
Fig 7-10.

The lne condition IDL ix alse used as an encoded signal. An IDL always starts with a HI signal level.
Singe 1D always starts with a HI signal, an additional transition will be added to the data stream if the
iast bit sent was a zeve. This transition cannot be confused with decked data (CD or CD1) since the tran-
sition will occur at the start of a bit cell. Thers will be no transition in the middle of the bit eell. The DL

a9
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Fig 7-1D
Examples of Mancbhester Wavelorms

F40%%, The U

sigoal on the OF elreeit aball have a froquency tolerance of BE +858%,

be ne worse thaw 6 i
158 with the pulsze widths ns leas than 35 s and peo greater than 7008 ot the zere crassiop prdnds,

The masning of e aipasis on the Control Out olronit DTE to AT sy

Higmal Blessuge
[F¥ morml Instrucds the NMAL to ender {rsonadn dng o mnde

wms_regnsesd {0 ta Hhat the MALN ahould be mads avallable

RGO dsodate 105 Troteneds dhe BLALT S0 ondey fromnain ind ooy wode

The mepning of the slgnals sn the Control In elreail IBIAL o DTEY,

Fregeriptian

sl mwdindde Indicatos that the MAL S ready foondpet dats

msere, ol susilably Indionis wh the MAU s not resdy s ontpot data

sigmol_guality_sree Indicstes hat the MAT has detected 2n erver sutput dats

3L Blgnaibng Bade, Blgnol o 80 Mivewrn e sppmsed by
thon of the ptandard specilice g slenaling rate ol 10 willon bits per sovond 2 0.0,

standesd, Thiv adis

it s intonded thet & given MIY operate at's single dats vebe. It iz not preciuded that sprseifis DPE and
epigns be manually ewilehed or epb to allpraate rudes Sogtean Joonl nebwork shall operate 8t 5 alngle
naling rate To faellitnte the configurtion of speralional syxtems, DTE snd MAY devicss shall be
Labeled with e motis ] slpoaling ride dses] with thab devw

R Bignabing Levels Broot voltage and corrent specificstions sre Habed in 7.4
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g as used in this
an the bit rate of the highest signaling rate supported by any one
implementation of this interface, BR/2Z is used fo mean half the bil rate of the lowest signsling rate

e meniin

T4 Eleetrical Characterdstd Terms BR and BB/2 have very spe

subsection. The term BR s used to me

supported by any one implemontation of this interface (see 7.2.21 An interfac

signaling rates,

€ MAY SUPPOrt 0N Or more

XHOTHE

with the addition of an &

[ ihe driver sod re

poupiing s Lnpdementation
741 Driver Characteristios. The driver 15 a diffsrential driver eapable of driving the spocified 78 (2
interface cable. Ondy the parameters necesgary ¢ ensure oo tilility with the spe ified recoiver and 1o
assure personnel safety 4t the interface conpector sre specified in the following sectiong.
74,11 Differential Gutput Voltage, Loaded, Drivers shall meet all reguirements of ¢ o

under fire basic sets of test conditions (thatl is, each of two resistive values). For drivers located within a
DTE, a combined inductive load of 27 pH £ 1% and either a 78 o1 83 82 £ 1% resistive load shall be used. For
a driver located within a MAU, 5 combined inductive lead of 80 uH + 1% and either T3 or 83 0% resisg-
tive load shall be used.

The differential output voltage, » 18 alternately ;
zero valtage, The value of Vi, Infe cither of the two t ais tdentified dbaw d} =73 €2 oy ‘«‘ 36
the interface connector of the driving unit shall satisfly the conditions defined by values Vy, ¥y, aud Vg.;
shown in Fig 7-11 for signals in between BE and BR/Z mesting the frequensy and duty ovele tolerance
specified for the signal being driven. The procedure for messuring and applying the test vondition is as
follows:

(1) Measure the cutput voltage Vyg, for the driver being fested at the wav
before droop, under fest load conditions of 7.4.3.1, This voltage is ¥y

{72 ‘aiuﬂatﬂ Vi and Vg

(%) ¥Vyshallbe « 1318 mV, Vy shall be » 450 mV

(41 The wavelforn shall remain within shaded ares Hinits,

g peint after overshont,

The differantial m;tg@m voltage magnitude, Vi, into exther of the two test loads identified above, st the
interface connector of the driving unit during the idle state ghall be within 40 eV of O ¥ The current into
sither of the two test loads shiadl be Hinited to 4 yad,

When a driver, connccted to the appropriate twa test loads identified above, enters the idle state, i shall
maintain o minimum differential eutput voltage of gt least 07 x VoV for at feast 2 bit times after the last
low to high transition. The driver differen outpul voltage shall then approach within 40 mV of OV
within 80 bit times. In addition, the current indo the ,«1;;prrmr'“at,c saf Inad shall be Hmited in magnituds to
4 maA within 8¢ bt fimes. Lnder oot, i any, upon reaching 0V shall be Hmited tn ~100 mV. Se Hg 712

For drivers on either the OO oy O sirouits, the first transifion or the last positive going transiton may
oecur asynchronously with respect to the timing of the following transitions or the preceding transition{s},
respectively.

e

4.1.2 Beguirements After Idle. When the deiver becomes nonidle after a period of idle on the inter-
face ciroult, the differential suiput voliage at the interface connestor shall mest the reguirements of 74,11
beginning with the fivst hit trapsmitted. The first transition may ocour asynchronousty with respect to the
fiming of the following transitions.

7443 AC Common-Mode Ouiput Vollage. The magnitude of the ac component of the common-
made vutpub voltage of the driver, measured bebween the mudpoint of a test load consisting of a pair of
matchsd 39 00k 1%

resistors and cironit VI, as shown in Fig 7-13, shall not excesd 40 mV peak.

434 Differential Quiput Voltage, Open Civenit. The differential calpud voltage into an open cir-
enit, measured at the interface connector of the driving unit, shall ot excsed 13V peal.

7.4.3.8 DO Common-Mode Output Voltage, The magnitude of the de compoenent of the common-
mode output v@ltaga:* <':'F 'i;h& driver, m red hebween the midpoint of a test lbad consisting of a pair of
matched 38 80+ 1% ors and circult VO, ax shown in Fig 7-13, shall not exceed 85V,

13
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5 Y oy g 3 sisewharg,

Fig 711
Bifferential Oulpuwd Voliage, Loaded

74,18 Fauhl Tolerance. Any single drive sow, when wle or driving any permissible sig-
nal, shall televate the spplivation of each of the faulix specified by the switch ssttings in Fig 714 indefi-
witely; and after the faulf condition is removed, i) tione of the drbver, aocording to the spevifivations of
7.4 1.1 through 74,15, shall nat be impaived.

In addition, the magnitude of the putput curvent from either output of the driver ander any of the fault
conditions specified shall not excesd 150 ma

7.4.2 Becelver Characteristios. The receiver specified terminates the interface sable in its charact
istic impedance. The receiver shall functisn normally over the spevified de and ac commmon-mode ranges.

IR0
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Fig 7-15
Common-Mode Input Test

The receiver shall be so designed that the magnitude of the current from the sammeon-mode volfage
souree used in the test shall not excesd 1 mA.

7.4.2.5 Idie Ioput Behavior, When the receiver becomes nonidle after a peried of idle on the interface
cireuit, the characteristics of the signal at the output of the receiver shall stabilize within the startup delay
allowed for the device incorporating the recetver so that it i3 not prevented from mesting the jitter specifi-
cations established for that device.
The receiving unit shall take precautions to ensure that a HI to idle transition is not falsely interpreted
as an idle to nonidle transition, even in the presence of signal dropp due to ae coupling in the interface
driver or receiver clreuifs.

7.4.2.8 Fault Tolerance, Any single receiver in the interface shall tolerate the applicativn of cach of

the faults specified by the switch seitings in Fig 718 indefinitely, and after the fault condition is removed,

the operation of the receiver according to the specificatioms of 7.4.2.1 through 7.4.2.6 shall not be tmpaired.

In addition, the magnitude of the current into gither input of the receiver under any of the fault condi-
tions specified shall not excend 3 mA.

M
2 \h
3 ®
478 N
od ™ = o N
T, FAULT SWITCH SETTINGS
T T CONDITION LEAD & A0 B
B8 i i 1
m 4 - 2 4 3
T 5 3 .
E w‘\\’m 4 4 4
E < Y 5 2 5
& 3 2
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5 8 3 z
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N L
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Fig 7-16
Reeeiver Fauld Conditions
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S SR, 10U Bdites LARIAL AN MUTROPGLITAN AREA SRTWORN:
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TAZ AUL Cable Uhavsoloristion The interfaes cable conslria of fndividually sldelded twisted pairs of
seived with an overall shield sovering those lndividual shicided wirg peirs. Those shislds musd prpvide suf
fotent shilelding 4o meet the reguirsmenty of proteclien spalost of interference and the Bllowing sable
paranators. Individust shields for coch alems! pair ave electrivally lsolated trom the outer shield but wot
sreassaarily Sor each other )

Tho svarsll shield sha¥l beraturned o the MAU nod IPE Unils vig the AU connsetor sheil as defined in
TR wnd TR Hoa sovsnon deain wive is vsed for gl the signal pair aldelds, then i dhalt be connogted
pin 4, Individeal demin wire reboess B doeh signal paiv oy be used leee 7831 s revommended that
individaal dealn wites be tsed on sl wonerel and data ceopdt sluislds o weot sabisfactory cronallt Jevela 37
individus! dyads wives sve used, they shall be intercennected within the ALY tuble 8t sach end snd shall be
erineniad ab lenst to pin 4 sbosch ond of the oable,

The presencs of the Control D signad pale s opbional, I deiver or roseiver virouib compenanty for 00
ek pravided, sonstderation shou'd be ghven to properly tenminsting the OO sigeal pade withdn the DTE
aned AL {o preclude sryonsous operation.

1433 Conductor Bive The de power pale in the inteveinecting cable, vollage common and voltue
H B 5 i

iz, whall be compossd of o bwisted palr of sufBclens poauge shrandpd wives fo répiit i 8 somingd do
regintande nol te exoeed IR D per tonduciey

Cleomductor sive fw the signal patre shall be delermined acoording to the g related parametors in 74.8.9-
T4 GE

TARY PalradoPaie Balaneed Urosetalk, The balanced orosstalk from one pair of wives to any other
pairin the same oalds cheath Dohen eoeh pale fedebvan poe 7.4 10740 8) shall have g minisuen valoe of
43 4B of aftenunlon messured over the range of BER {0 BR.

1488 Dilferentiad Charactoristic Inpedanve, The differential charseteristic iropedance for all
signal padrs chall be sgasl within 8 Gand shall ba T8 £ 50 messnred ol » froquengy oF BR,

T B4 Transfor Bnpedanes

€13 The common-mode bransfer impedance shall mot oxesed the valpes shown s Fig 717 over the indle
cated froguanoy rangs.

€ The difforential mode Lransfbe impedancs o ol padeg shall bo ot Teast 20 418 below the common-
meds bransier bopedance.

FoA B8 Strenation Tetal cable stetramtion Jevels bobweon deiver and recalver (ol separety stations)
for sash sigeol pair shell vob svered 9 68 vver the Bedquenoy ronge of BRA to BR (921§ finewvnve men-
SUTBIBERER,

FALE Theing Jitter Uablo macling {his spenifieation shall oxhibit wdge Jitery of no more than L5 s
al the recolving end when the Tengest Topn! lenpth of the cable me spesified B T4.8.1 theough 7.4.8.7 4s o
minated In s T8 (00 19 vealobor ad the recaiving end and indriven with peeudorandom Manchester snroded
binary dets from o daie genersior which oxhibite ne move than 0.8 us of sdge Hiter gn hal? bit valls of
exactly 8 BT and whose sufput meete the spedifications of 7411 Srough 7405, This test shadl be s
ducted i B nolsedves snviromment The abive speofisd scomporent I8 net 8 introdvee mare than 1 ons of
sdpe e dnte thewyatam, v

NOTE: Bpacial attention el bave to b mpptied fo the cable chgranianiation food Ml & 50 M

Fd 07 Dieday: Tolal signal deluy betwrwon driver nnd veceiver (ot senarate stations) for eash slgnel pair
shall nod exoeed 857 ns

T8 Functiona! Desevigtion of Interchangs Clronits

Y4 General The AUT consiste of sither three or fome diffsvontial signal dhesuits, power and pround,
Twe of the crouits ey envoded dote and tew oy sucnded contesl fnfemation Ciroudls D0 Olate G

and OO {Contrel Ouil wre kouroed by the I, and oirewdis B Mate Invand UF Contrel Tntaee wiuread by
108
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Fig 717
Common-Mode Transfer {lmpedance
the MAU. The interface alss provides for power transfer from the DTE fo the MALL The CO arcuit is

optional.

7.5.2 Definition of Interchange Circuits, The following cirenits are defined by this specification:

Signal Direction

Cirpuit Name to MALT ;2;37 Hemarks

20O Data OGut X Encoded Data
i Data In X Eocoded Data
o0 Cantrol Out X Fneoded Control
Cf Contral In p:4 Encoded Contral
VP Voltage Plus X 12 Volts

Vi Yoltage Common X Return for VP
PG Protective Ground X Shisld

7521 Circuit DO-Dats Out. The Data Gut (DO) circult s sourced by the DTE It i3 a differential
pair eonsisting of DO-A (Data Out sircuit A) and TO-B (Data Out cireuit B).

The signal transferred over this cireuit is Manchester encoded. An sutpuf message condaining a one bit iz

enended as CDNL An output_idle o e 15 encoded s an 1D

The following symumetry requirements shall be met when the DTE transfers preudo-random Manchester
eneoded binary data over a DO civeuit loaded by the test load specified in 7.4.1.1

Rit cells generated internal to the DTE are required to be 1 BT within the permitted folerance on data
rate specified in 7.8.2. Half bit cells in each data bit are the be exactly 12 BT (that is, the reference point
for edge jitter measurements) within the permitted tolerance on the data rate specified in 7.3.2, Bach tran-
sition on the DO} cirewit is permitted to exhubit edge jitter not to exceed 0.5 ns in vach divection. This means
that any transition may coour up tv 0.5 ng earlier or later than this transition would have occurred had nio
edge jitter cecurred on this signal.
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SRR SRGRGE sk
NSFIEER Suf %008,

FRRG Hdilbon LOCAL AN METROPOLITOV AREANEPWORES:

THEE Clroudt DE-Datn o The Dats Is (00 dreutl te seureed by the BMALL B o dilferential palr
sonsishing of LA els In sironit Arand DLE tDats Io clronit B
The slgnal franatbrred over this chrouit s Manchoster encuded, Andnpud messnge containdug » zoro bt is
enceded ag OUIMh An ispwy messagy containing o one bit is enesded as UL An fnpwe idfle messupy is
wpncident da s 1L,
A DTE mecting this

specifioation shell by abl o vevebve, on the I sirenit without & detestable FOR
arrat normal preamble dite wrvengad In Jogal lergth packety a8 sent by anvihor elation to the DTE The
tent poneraior T the deta o the D clrewdt ahiadl weed the vogubrements for drbvears de AUz specified in

FALY throngh V4 LY and ohall deive the D cirawit threvgh & sere longth AU cable, Random aspongs of
M‘?ﬁ}it‘?ﬂ‘" feadn § M 12w o pithsy wide of sach teanditon shall be adifed by the test generator o trensh
Shons b Bite b the prosmbla, and rendom smounie of ofdee Biler of o 4 i 18 ne on sither gide of aneh
tramsition shall be added to the bransitions in ol bils is the frane Preamble length from the best goperstor
shall bo 47 bits of preamble, Tollowed by e 8 b SFIL

e

YRR ws% pevsr, The difhe 'ﬁ;..\’(‘ w;,mwm iv.«» ) em:é »‘:2 ne fer represonds revul '&n a@v;, X, ’aﬁrg;scz,

BB Civenit UO-Control Out (ptionad). The Contrad Gut (00 shrowit Is sourced by the DTE. I
s a cHfereniial padr consisthey of 00-4 Contred Oublronit A and © (}ui'"’?- Cantenl Oub clrenit B
Thie sipned braveferred over s cirenit is sncoded as deseribed i 7318, A reguesd mossags I8 one
coded ax OB A nermnd diosenpe enonded TR A fendedy m%&,&m i encuded ax OB

Foitdad Cleenit Oh-Uentral D The Contes! T (01} slreuit 18 soureed by the Ba1L s s differential
pady conpinting of OLA fonteod In clrouit A and O8B (Corgret Tnviroalt Bl

The slgnal trensfereed over inlzelronit s socodid ve dusonibed In VA LR A maon poailable message 18 one
ceded as HD. Ao pof_suwifedle message Boenoeded as OBL Asigeel guolity srror messasy is soceded
ag g US0

T0aES Clveall VR %{)imgg@ Plose The Yollagy Phos (VP! deanlt s an eptional draads thad way be
sevreed o the DTE I Hos clrondh fs movvced from the UTE # shall be capable of operating sb one fxed
lovel Dotween ¢ 18V do - 8% and + 1V doe ¢ 5% with respect to cirenit VO for o curvents from ¢ ds
540 md. The souvee shall provide protertion for this slrouit aguinst an sverload sondition. The methed of
veerivad protection 8 nod specified; however, under noconditions of vperation, cither mr\mé areverinad,

dhal theswares spplya W;iw ;?9 T clvonis VE of less thes o greater thae e 1575 Vdb a5 speciicd abave.
LA designers ars cnutioned thal protection weans am _;;3{\}'(*’§ by powak seuress miay conse the volbage at

sigral ¥E o dvop befow th@ miirnam operabional volizge speciied witheu! going completaly to zero volis
whan Isads deawing b ekoess of the swrrent buppliod are applisd betweon VP and VO Adeguate provisions
aball bemade to oasure thay such seonditien desy nat vaise thie MAL todisrupd the metions

Hihe DTE docs nob support ciroslt VB L shull Bave no renedion to Phis divenis.

AR Civenit VE-Voltage Common, Olrend VT v the ground returs to the power sowroe for oirenit
VE cupeble of sluldng 2.0 A Al ol commen-meds terminatars for ALY eiracits shall be made I cironid
¥

RS Chropit PO-Protsetive Growad. Ofventt PO shall Be connected o chasels ground thres b 5
maximerode vesistanee of 80 mil a1 fhe IYTE end.

EHES Clrondt Shield Termsinstiong, Individual pn torminations shall mess the Bllowing roquite-
rankn

(1} Pies 1, 4 8, 11 16 convected to logle pround in & TR

12y Fins L 4 8,34 14 capacivively souplod 1o VU o BIATY

3 Pmpedanes to ground < 54 abthe lowest opevational BR in the MAL snd ot the hghais B3 in the
DYE
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ANEIN

8, Mediwm Attachment Unit and Baseband Medium Bpecifications,
Type 1O0BASES

B.1 Seope

£.1.1 Overview. This standard defines the functional, elecirical, and mechanieal characteristics of the
MAL and one specific medivm for use with loeal networks. The relationship of this specification to the
entire 130 HEEER] Local Network specification is shown in Fig 8-1. The purpose of the MAU is to provide a
simple, inexpensive, and Hexible means of atiaching devices to the local network medium.

o8t LAN
REFERENCE MODEL COMACD
LAYERS LAYERS
APPLICATION .
PRESENTATION e
R 7 LOGICAL LINK CONTROL
K
SESTION f" MEDA ACCESS DONTROL OTE % pyg
; N (AL ot
i A R N R expaeen)
TRANSFORT ;4 prveical BoNALING peses
5
i L Lepugond
NETWORK ; : :
4 : Afprmmermsmsionnins A1 14
rs . .
DATA LINK £ 2 i 1 1
PHYSICAL

ALt = ATTAC NIT N

Mall o« MEDIUM ATTACHMENT UNIT

RALH I UM DEPENDENT INTERFACE
PRA = PHYSICAL MEDIUM ATTACHMENT

Fig 8-1
Physieal Layer Partitioning, Belationship to the 180 Open Systems Interconnection
{081 Heforence Model

8.1.1.1 Medium Attschment Unit. The MATT hag the fllowing general characteristics;

{1} Eunables coupling the FLS by way of the AUT to the explicit baseband coaxial tranzmission aystem
defined in this section of the standard.

{2} Bupports message traffic at a data rate of 10 Mb/s (alternative data rates may be considered in
future additions to the standard),

(3 Provides for driving up t¢ 5300 m (1640 1) of coaxial frunk cable without the use of & repeater,

{4y Permits the DTE to test the MAU and the mediam itself

{8) Bupports system sonfigurations using the CEMA/CD access mechaniam defined with baseband sig-
naling.

(8% Supports a bus tepelogy interconnection means,

8.5.1.2 Bepeater Unit. The repeater unit is used to extend the physical system topolagy, has the same
general charvasteristics as defined in 8.1.1.1, and provides for coupling together two or more 500 m (1640 )

coaxial trunk cable segments. Multiple repeater units are permitted within a single system o provide a
maximus trunk cable connection path of 2.5 km (8200 i) between any two MALUs,

118
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B1.3 Definitions

baseband cosgial aysten. S system whershy i
fad tosnmdenion medbum. Ab sny potat o the me
without digruption {see coltisiony.

:§ sk o Bnpressed o the o
ferval atow °§~M G %N* ?JK‘*@(’QQ

£

BE. The rote of dade theeugbput 8t rateton the mediui o B8 per sacend,

BRI Une half of the BE in Herla,

branvh esble. The A17T culbde toreonneching the DTE sd MAL systen compe

#&&"‘?ﬁ ey somae. Ina oeal ares nebwork, o snpoing aotiviby of o data station tn det

Eiosy 19 frn

WOHTE Ao
Tnsosmdtting oy

fa Rl romte thsl

cpspnribend by the VLB
famish,

< feantey sk concendvie, constand im

Epune

caaxial eable. A teooundust
mdasion Hne used suthe srank smedia in the baseband aw

cogxial cable interfnee The clocivicsl and ¢ ;«Rﬁ?ﬁvszﬁﬁiﬁi M;?ﬁf’i‘:{iﬂ’@ tey Ehe shered coawial osbie mediom
either contabnad within or connocted fo the MALL Alse known as { P Dlepandent Int

of comyinl sable msde up Bom o ov more ool
gt each eneddn e choractoristie impodane,

ponial cnble segment Al
snaxind ronnectors, and bormin

eolfision An vewanbed condition thad resulis from convarvend bransiusions on the physieal

mmmm pﬁ*@a@-ﬁ:am& ﬁ i fmﬁ? “3’1"{}?%&‘2@%& iﬁf ?“*m PLE to the

e

G bhe dwo
ad mane

<3@m§m§§§§§§§év imwrﬁm@% i cosvial sable ing
g 5 in dofined fo allow connagt
h?’iﬂ&i&‘i‘ig z(ms;):km“zz?% to the baseband transmission sviben.

Medhm Attachment Dol GUATUL In s loosd ares pedwork, g device wesd i 5 dads sl 3 poupls the
i’i srbey dtrnd 5?:}; ?»«F""%EEEH syt B 5 L8 §§§I‘§f§§“ isgon m%iin‘ih"’z

Medinm Depondont Interface (300 The mechanienl and alenivion] indarface hetwoon the trunk sabde
madiun and the MALL

FPhovetes? BMedive Allncinpent (PMAYL The portion of the MAL that contsiny the funclional oy

Fhysiesl Slenadfiog (PLEL That portion of the Physlen! Luver, contained within the DTE that provides
the logleal and funetlonal couplng Betweon MAT and P Link Layers,

repenber. & devios used to extond the length, topdeg
thint fmpoesd by o osiggle sepent, up % the mavimed
length, Repaaters porform th i actians of resbert
ot dabe and colibkion wianale

EEOE 5.52"&‘7*
wpitiod bo

frvonk eablo. The rank comsl colifo svstom,

#.1.8 AppHeation Pempootive: MAL and MEDIUM Odectives s Broad abiiene

Sives and apsunptions vaderiying the speviications defined Yuoughsa
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B8 et

1y e

KO Thie standand
el wedhane welf wi

svida the shysicalimennsy fy sommunicaiion bebwesn Jooal vebwork deta Unk enbities,

e pktion of dhe physionl beyer te dedinnd 1o Lhe U5 Reltvaous Model sod, lo nddition, (e phys
b e evendd the poone of the O3 Relovancs Mind

(Y Drofive g physlos! intecfion that van b huplemented independently sueng dforont manufetarers
af hardware and acldeve the intended Joval of sopopatibility whon nteretnnscted fn w commion lowd
potwork.

B Pesvide s conupunicstion shaovel copeble of bigh handwidih sod oy biY sever wate porfrmeanes
The resultant mesn bt ovror zate, ol the physival laver servive tnterface shonld be less than eng
pard i 1 ton the ovder of Gee eyt B 107 af the Hak Teved),

{47 Providedor sase of instalation and service.
{Hr Pyovide for high webwork availsbifity (abiiity of o slatiento gatn sucess 10 the mindiam and ensble

the data lnk copnection bn s Hmely fashlond,
4y Eseble solngively leewont lnplomaniations,

%5138 Compatihility Congidevations Al mplomentations of this baseband wonginl svstem shall b
serngnbibie st the ML
This stendaed provides one sxpiisit trovk able meduos specification for the intorconneciion of a1l AU
dovives, The medinm Heell thy functionsl capobdlity of the MAL, sad the AU wre dofined fowovide the
highest pawaible level of sovndeibilily smong devives designed by differvat manfeciurens, Dosignom ave
fraa o hmplemend cirenily wiin the MAU i an spplivationdependont menney provided shoe M Datoe
s and ALH spesifiontiond ave sabisfiad,

Subsystems based vn fhis spevifieation may be Tnplemented in voversl different ways providod compatde
Bility sbthe medivm B maintained s possible, for awonple, o dosige an integraded siation whave the
BMAL s sontatned within u phsieal ITE srstom somponont, thevehy allmbnating the AU eabla, The dovies
dovigner fand gystem ueerd shall then conuider such Taetors e lopologies! Hoxibility, sysbun wypilability
and senfigmrabaliby

#,5.8.8 Helationsbdy bo PLE wnd AV Tnterfaon, This sovtion dofon the primary phydlosd lnper S
o Tocal ores notwark, o layor comprised of buth the physbeal madivm and the sudimentary chvuiiry dee
shanty o cotiple o stabions messnge pall divestly afreny the wedhon, The complete lasive] physiond laver
of vhe local aven nebwork may vesfde phvsioadly i dwe datined lotatioes, the MAL and the TR, Thovefory,
s clone relabonsiop exlats Bebween thin sevtion snd SecBen 7 This soebion speciBies o8 o the physiod
medium parsmetars, 51 of the PHA logios! fanetions residing i the physieal MAY, snd refereness the AU
asseciated with and dofined througheut Boctian T

2 e deslpm of s phasdusd MAT sompanead xeqobres th ses o both dhls seelion sod Sealion ke the PLE nud AUY specilien-

2184 Modes of Operption. The MaAll is onpadlo of operabing o ofther o "Normat wade 60 an
ptional Bante” viade,

3 Nornel 8ode The MAY functone ag o divsst conpection bobweon the baschand pedivm and the
IFFE, Date outpnt fom the DTE s entput to the conxial teunk madiven and sl dada oo the esaxtial
Eruankomedivn b dnpud o the DTE, This mode i the “nermal™ mode of operation for the ntonded

msagage traifie betweoen statdans,

dy Bdoss 2. The MAU Transeit Fopetion s disadiled to prevent daty frow belng suloubwithe

s

surposer of monitring medive wessage fra e Thiy mode nlio servas os g Buwited et iusde sl the
sanid e 1 iscdoben the MAL transmiltor Hom the modbon, Under mawd loval fhad is, intrasia.
o the moniiormeds ansbles sontinued sseof the network while the logal station

in baing serviced,

&2 MAL Fogsctional Specifications. The MAL companent provides the means by which sipnais on the
fouy phesieniiy AL signald gironlts toffvom the DTE and thely sssovialad Intorlavor mossages are
soupded {0 the singls conwial cabde bosebund signad e Th adhiove thin basio objestive, the MAL compe

i
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7S i ]
SR B0 FO0Y Bditien LAMAL AND METROPOLTTARN A3 NETWORKS,

nend containg the Bilewing fuactionel copabilibey o handio meosstige Bow babween the DTE and e base

Band medhom

B sbovams on the baseband medium Som
& g e pame nebwark,

1y Frossmt Puregion. The sbiliy o transenit serial date
the local DTE entiey xod W one ob mre remate DTE o

{3y Heoeive Funetion The ability (o recoive sovial dats B8 streame over the hasohand wmedivm,
(8 Colliston Fresence Fenctfon, The ability o deted the prasence of dwa or more stabiony’ consurrant

trapemissions,
W Monitor Fysotion (Ontional), The abil
b the same tne the normal recefve fonetion and cellision presence fonetion remals operational.
(B oFabber Funetion. The ability bs sulomatially interrapt Bie tranenit Tondtion and dniibit snoabnas
maily g eotpust date stream.

821 MAU Physiosl Laver Punetions

£2.3.1 Transoo ! Funttion Beguirsments AL the start of s foues trauemission on the coasial cable,
ue paare than 2 bite (2 fall bt collnrof information mey be recgived from the DG airondt and nob bronsmitted
ante the convial medium. lo addifion, 118 poraissible for the first bt sent o contain enseded phare vinla-
tong o tovald daba howevey all sucressive bite of the frame shall be reproduced with no move than the
specifod amsoant of Bther The second bl coll tranemitted onte the coaxial eable shall be sarvied Stoam the
B¢ aignal Boe and rgnemitted ondo the condal frunk cable madinm with the vorrect thming and sigssl o
ala: The steadvstate propagation delay botwon the DO oliesil racalver thput aod thecoaxint veble swiput
shall net oxesed wnedhall bl el There shall be o Joglond slenal nversions bebwebh the hrapedy cabla DO
sirenib sid the doaiad brunk cable (e exanple, & *hivh” logle Bwed fupet bo thes MAY sl veanlt in the
leaw nogative cureent Sovw value on the troe® coaxial medivm). A pesitive slonal on the Asipegl lead ol the
DI cironit shadd restlt In womore positive woltage lovel on the frund cosdeb medioes. Y085 senumed thet the
ALY shall provide adeguale profection agabat noise. I s rosemmendsd thet e desipner wovide an

5
X

The Trgnemit Funchion shall catpat 5 signal oo the traak eoaxial medior whose Tovels and wavaform
smplywith 3813

In sddition, when the DO chresit b gone ddie aftor o Brame fs andpat, the MAT whall then activate the
wodlision prevence fimotion asclose to the trank consisl cabie as possible without fnteoducing ax sxfranaens
signal on the rank coagial meddion, The MAY shell inttite the oollision presenee shate within 0.8 s to
1.6y alter the stard of the outpul e signal and ehall maintalt an aciive collision prosence stade T a
Hms egnivalent t0 10 0 5 b ells.

#2.1.2 Bevelve Function Requiremenis The donal from the comial trunk osble shall he divently
conpled o the veoedver mnd subseguently soopupled before reaching the recelve shrowit connested to the
PR The recebvs Bancdion shall sutpod 3 signal outo the D oleowdd of the AT euble that comphies with the
AU specification for detvers o MALUa,

Abthe stars of o freme voveption from the conxdal cable, no mers than & bits ofve Sl bit cells) b informs
fiore muy be received frem the coaxisl cable und petl transmitied ondo the vecetve (00 vlrenis, In addition,
b pevmissible fr the firet bib sent over the recelve corvail bo copdain euusded phase violstions or tuvalid
data; however, sl suceessive bits of the Brame dhall veproducs the invoming sipnal with we sare e e
above specilied aoount of jitter. This tmphies that the second bt ool rent ento e T ciroult prosente valid
data o the branch cable. The steadvestate srooagation delay bebwean the tossiad sabie sand the reesive (D
gieeudh ontput shall nob vxeeed one-hall bit sell. There ave no Bgieal sipnel loversions between the sopial
thrank b onble and the MAL (hraaeh} cable recelve divenit, The ciendd bandwidih of the raveiver fundien
shadl be Hmited o 50 Mz

A MAU mesting this specification shall suhibit sdge fitter Indp the DI padr when terminated inthe approe-
wriste teab lead specifiod 1o 7438, of no more than B4 ns i sither divection when i nptalled on e dis-
tant end of sl longths between 20 m snd 330 m of the csble specified fn 84011 through 84305
termingbod of both ands wilh fesminators mesting the impednnse requizements of 8521 and dviven a
ene end with pesude-random Mandhastor encoded biaary date from x dala generator Bt exhibiis nomore
than L of edge [Ber o vither direcHon on Balibit cells of woidly U8 BT and whose outnut mests the
apeetfications of B2LE excapl that the wisatime of the sipral must be B0 e + 0, « % ng, THis test shall be

115
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3o1sas

Yelibion

CEMACT

conducted in a noize-free environment, The combination of coaxial cable and MAU receiver introducs no
maore than 6 ns of edge jitter into the system,

The local trapsmit and receive functions shall eperate simudtanesusly while connected to the medium
sperating in the half duplex operating made.

£8.2.1.3 Collision Presence Function Reguivements. The signal presented to the U1 clreuit in the
absence of a collision shall be the TDL signal except when the MAU 15 required to signal the 251 signal,
The signal presented to the CI civenit during the presence of a collision shall be the CS0 signals encoded
as specified in 7.8.1.2. This signal shall be presented to the Cl cireuit no more than 9 bt times after the sig-
nal {or example, de average) on the ceaxial cable at the MAU equals or exceeds that produced by two {or
maret MAL cutputs fransmitting somcurrontly under the condition that the MAU detecting collision pres-
gnoe 18 transmitting, Under no conditions shall the collision presence fanetion generate an oulput when
only one MAU is trapsmitiing. A MAU, while not transmitting, may detect the presence of twa sther MAUSs
transmitiing and shall detect the presence of more than two other MAUs transmitting. Table 81 summa-
rizes the allowable sonditions under which collisions shall be detected,

The collision presence function may, in some implementations, be able to sense an aboormal (for exam-
ple, openy madium. The use of MAUs In repsaters requirves added conslerations; see 8.3.1.5.

Table 8.1
Generation of Collision Prosencs Bignal
MAU
< b
Transmitting o Y
Not transintiting N Y

= will geve
I = will not
Tay

abe MOE message
GE message

8.2.1.4 Monitor Funetion Reguirements (Optional), Upon receipt of the isolofe message the MALU
shall, within 20 ms {implementations: solid-state preferred, relay switched permitted), disable the trans-
it function in such 2 way as to prevent both the transmission of signals on the trunk coaxial medinm and
any abmormal loading by the disabled transmitter on the trunk coaxial medivm iteelf The monitor func-
tion is intended to prevent & malfunctioning sctive component (for example, transmit driver) from bringing
down the network. The iselofe message shall not interact with the receive or collision presence functions,
thus permmitiing the normal operational mode wherein all data appearing on the trunk coaxial medium are
carried to the DTE on the DI signal eirculd,

ires use of the trunk coaxial me

il exeoution of the fsolos message re
i y and inplies some interrapsi

requirea uyse of sya prvs the ph
g Lraffe

e vtaedf This level of guar
vt of nermal trunk esaxial

5.2.1.8 Jabber Function Reguivements. The MAIT shall conlain a selfvinterrupt capability to
inhibdt fransmit data from reaching the medinm, Hardware within the MAU (with no external message
sther than the detection of cutput data, bits, or leakage, by way of the transmit function) shall provide a
neminal window of at least 20 ms to at mest 150 ms during which tme a normal data link frame may be
transmilted. If the frame length exceeds this duration, the jabber function shall inhibit further cutput data
from reaching the mediam.

When the transmit funetion bas been positively disabled, the MAL shall then activate the collision pres-
ance function as cloze to the trunk coaxial medium a8 possible withoot intreducing an extrancous signal on
the trunk coaxial medium, A MAU without the moniter function and powersd by the DTE may reset the
jabber and collision presenced funclions nn power reset once the errer condition has besn cleared. Alterna-
tively, a self-powered MAU may vesst these functions after a period of 8.5 8 & 50% it the monitor function
has not been Implemented. If the monitor fanction has been implemented then it shall be used ta reset the
collision presence and jabber functions,
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BEEMAL Interface Mossages

i i he

HEEE DTE Physiosl Laver to MAD Physicsl Leyer Mossagen, T
gant by the DTE physieal layer anditios fo the MAU physiesl lnyer entites

Fallorwringy e

Mossnge Bl

s CRL O Outpet information

sudnul jdle 14, He data to beoutpud

nored L A w the nonbabrasive stete oo the frank connial

madiarm
fptionad Clrouit

faciate 13 CRBE Posits
fEESin

itk soasial medinm

8288 MAU Phyeicsl Laver fo DTE Phestea! Laver The Sllowing mesuapes oiin be sent by the
Malhohysical laver sntities othe TR physivsl lnyer entilien:

o Ciresit Signal Moaning

fasgred O3 OO0 Tapud ii‘ﬁiki"ﬁi&‘ S

inpret el i I Mo tobformaon o be npat
e onailnble £ AH, AU g sentlable foroulpud
sigaed guality seror #1 L8 Ereor detostad by MAY

BREST dnpud BMesgages. The BAL physioad rkﬁ\‘y{, - gends B fnpad messaan to the DTE p‘;;mimi
Tover when the MALY bas o bit of dads to sond to the e phrpsiosd i"@‘giii?éﬁéﬁ?"k af tha mg\zzi e 5
a G or GI3E send by the MAL to e DT  on'the ciﬁm fre pirenit, The MAT gonds U500 - ;
ware or IV 18 the sapad b in o one. No reliming of Sae O3 00 OD0 signals lakes place ‘M‘iksv the

é&%

8.8.2.82 fupud fdle Message. The MAY phyvionl lnyer sendy v dpud e message W the TR
physical layer when the MAU does net have date o wnd fo the DTE The physi Heation of the
frpiet selfe oovsage s vhe TR shpuad gond by the MAT 16 the DTE on the dats dn o

BELEE man moodladle Massnpe. The WAL ohysios! laver sonds the muu_suoilable nx

“;é}ﬁﬁ BEE phivsieal Inyver when the MAU b svalisble S ondpad The map sngiladle my
& BMAL thet e always wrepwred fo sutpud deta wdess the \:ﬁ;m@
iﬁhﬁiﬁﬁd Horh s MAL dovy not reguire Mo regiest 9 propw :
Hon of the man_geaileble wessame fan 1D slpnal sent by the

IR
ape i ﬁéw 4 gont
a;saws,m arror HE mz;%, ym e osent

is(? ‘é;}zef: s}‘f.‘}i% i ﬂb-hfz &,&iﬂ'ﬁ?éﬁ m s‘c-émzzééc.

MaU

H.48.2.8.4 sgeel guelity geveor Message. The signad peality srror message shall be implemoented
B the following faebdon

{1y The sftonad puality
Ermpaniiting on the 's;::mszec i .xiz

 whadl oot bo sent by the BAL I vo MAU or oty ong MAY W
?i;..'éim ins the novmslmaode,

& twa m prove remte MAU are ﬁzmm

epanial
ahall g ;
'5} mmz‘i;;@.m thot more than {sm‘éfk 18 dn trann z%&mg
; Hhin geoeplalle

& anabie @ eonclusivaly deder-

e ié‘f\imgs o g-;iig ‘il’"i}‘s" .
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OB UCT wunoonciiong rangiion
Tt w Wl e age 820
Fig 8.8
Inderiaes Faneiton: Seple MAL Without Isslate Capability

83.18 Cosndad Cable Slpnaling Levele The sdgnal o0 the coauial
mpgsured 8t the MAU fransmiller sulped ds composed of an ose compenent and an ofthet componsud,
Exgressed In ferma of ourrend imm@{iiﬁh&}i}f sdimesnt to the MAL conneciian ool porler to splitting the cure
rent How in each dlrsction) the ;sugx&m hing an offsed componont | (dipent curvent including the offscts of e
ing dlastertion) of from 87 i minbwam be 45 wmd measmmene and an ge component from 488 mA up to the
offant valie,

The carvent doive Bt sbedl be wat even in the peevence of one othor MAL transmitier A MA shall be
capable of meintaining 48 Joust 2.2 ¥ of svornge de levelon the ooaxdsl cable in the presence of two oy more
othar MAUs tromemitting concurrentiy The MAL shall, in sddition, sink no more than 2280 pd when the
voltage an the vender conductor of the eable drops 0 30V when the MAL o tranemitiing.

Thee MAY shiall atod vy more than -85 ab when the voltags on the conder sonducter of the caile drops to

TV when the MAL i transmitiing.

The actusl current mensured at g given point on the cabls v s Tunction of the transmitied curvent and
the onble Tosg So the polnd o measursment Negnbive current b defived a8 corrant out of the conter condue-
tor of the cable (inte the MAUL The 16-80% raedull thnes shall be 25 £ 5 ne ot 10 Mbs, The rise sud fall
thinos shall medch within 2 ns. Pligures 8.5 and B8 shows fypeal wavelormoe present on the cabile, Har
mignie sontent generated from the BE Rdamentsd poriedio mpat shall meet the Bllowing reguivementa

cable due o oa dingle MAT ag

Snd and Srd Harmondes: ab Jonst 80 88 belvs fondamental

4th end 5th Harmenios: at feast 30 dH below fandamentad
Hths and Tih Hasmonies: #t Tonst 40 AR below fundnmental
All Higher Harwonies: st togst 50 48 below fondamental

MIPTE Wven Barmandos wre tynicaile miudh ower,

i
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TROTRG S03.0 1983

ANBIIEEY Sal BOE3, 1HE3 Bdisk LOUAL ANTY MITTRGRUL

#4252 Power Consmmption. The current deawn by the BALT shedl not exesed 0.5 &8s powersd Iy
the AL sovves. The MAL shall be capable o aperating Brom ol possille voltags sources se supplied by the
DTE through the resistonce of sl pevmissible AUY cablen. The MALT shall net $orvpt ihe trunk comdal
medivm should the DTE power sourcs 2l below ths minimum operational level under shoormal MAD
Toad condibions,
The MAL shall be Jabelod extervally (o Wentify the s valug of tarrent remuived by the devies a8
sny apecilied inpulb voltage.

54855 Heliabifivy The MALU shall be dosipned bo peovide ua BITEY of ot least 1 milBon haws of cone
tinuous operation without causing conmpunicsiion failore smong siber stabioss aliadhed o the loead neg-
work medinm. Component faillores within the MAT alechronies should not provent communiention nmeng
othar MALS on the eoaninl eable. Oimnectore nnd othier pessive compenents oomprising the means of gone
necking the MAL o the coaxial cable shall be designed to minimize the probability of telal network feflure.

Hoabhowld be geted that 2 faolt condition et cavses o MAU Lo draw sy suonss of B i reay cotse cotnanse
wiostion fallure amoery otberslationg,

888 MAU-DTE Hlecbries! Charsoleristios. The electrical characleriation $or the driver and sersiver
emponenty conneeted to the branch eable within the MAY shall be fdentical to thoge s specified in Beo
dhon ¥ of this standard,

884 MAU-DTE Mechaniosl Conneotion. The MAT shall be provided with a 15-pin male connacter
us specified o detail in the AUT speviBiention, Bection 7.

#.4 Uharactoristios of the Conxial Ceble. The bunk cable iz of constant mpedonee, consial constrae
Hon, It s terminaied abesch end by & termingtor (see £.5.2) and provides the transmission path foe MaY
devies connettion, Consial cable connedtors sre used fo make the connection From the table 1o the termine.
tors, amd Bobywdon cably secticns (5 neededl. The cable has various elecirics) and weckuica] requiremends
ﬁm‘{, abail be mak to ensure peoper gperation,

4.1 Conxinl Cabln Blootrical Pargmmeters

8451 Charactevistic Tmpedanee. The average characierizbic cable impedance shall be 50 228,
mpasured acoopding to 1BC Publications 38-1 (9 and BALA 131 Peviedie variations o intpedance glong 2
aingle ploce of cable may be up td 34 sinuseidal contered aronnd the average volug, with o period of leas
than 2 m.

BT
REUAE T

4 i*m Nl rmmente of BAELIAE, BALIR, BARLE, 840 14 (B ae sk, then 3 Ip oupented that the chweacieristis buped.
tioliy vamirement shall ieﬁ considersd met

84,12 Attenuntion. The sttenustion of & 500 wm (3840 7 cable segmond shall ot sxcesd B8 4R
T dBhm) measared with & 10 M Hy slne wove, nor 5.0 35 (12 8B ) menvored with o 5 MHz sine wave,

BA.L8 Velooity of Propaestion. The minhrum vequired velosity of propegation i 077 ¢

8.4.1.4 Edge Jitter, Untapped Cable. Untappod conxial sable mosting this specifieasion shall exhibil
sdge fither of o mwivre the 8.4 ne ln sither divection at the reseiving ond when 560 m of the cable is tarmmi.
bt boll emdy with ternunators mesting the Impedancs raquiroments of 8521 and s duviven a8 s
end with sseudorandom Manchesbe entoded Masey date Toam a dute geperator that saddbits wo more than
1.8 ne of edge Htker i eithor direction on helf bit celle of exsctly 12 BT and whess suipud wests the spech
fentions of £.3.13 sxoupt thatthe rise oo of the slpnal moust be 80 me + &, - Bus, a0 no ofst component
in the ontpeb corrend s veguired, This test shall be vonducted in o noi e fres emvizonment, Tha above spe
Hied cornponent la nat to batroduce more than 7 ns of edge Jider intn the systemn,

8418 Transfer Impedance. The weaxial eable medium shall provide safficient slielding capability
to mrinbmive it suscepiibility to externnl polas and alse b minimize the seawestion of interfvercs by tha
wiadiun and related sigrale, While the cable constiuetion i nat mandated, it is necsssary b ndieste o
measure of performance spseted fom the welle vomponant. A cable's BYMC performance is dotermined, fo
aarge extend, by the wansfe impedance value of the sable, Ses reference {ATS

iz
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CRIACE AREATEN S 8000,

Tl tranafer dmpedanee of the cable shall not srosed the valies shown in Bl 87 a0 & fuselion of froe
B
N

b33

i

§iim

ik

ERECLUENGY (42

Pig 8.y
Muximuon Convial Cable Transfer Inpedsies

#4238 Cable BC Loop Resistance. The sum of the wanter condustor sesistance plus the shisld resis
fenncs, mensured o 80 %0, shall not exceed 1 e,

842 Conxial Cable PFropertios

Bob. 2.1 Mechanical Reguirements The cable nsed sheuld be soitable for rovting in various snviron.
mends, moluding but net tmided to, drepped collings, raloed floors, cable troughe, and threughout spen
foor spaon. The jacket shall provids nsulation bebween the mlde sheath and any belldng sbroctural
wetal, Alse, the cable shall Be capable of sooeptiog couxdal abde connectors, desoribed {n 88, The cable
shadl sonfor e the following requivements,

#4204 Genernl Constrootion

(1) The ceaxial cable shall constet of v conter conductor, dieleetuic, whield systern, and overall insulating
jncket,

{2 The concentricily (or sxample, positionnl relationship betwesn conter sonductor to shisld systen
and ouber ekt of the comnial cuble elomants shall be propter thay 929 s wsswpoaed in scoordance
with the hllowing geueral configuration;

Chackel radiug ) ~ (centey a:rffm‘i:}

e O 2 085
incket vadivs

It in oswoemed thiat the offeet and radine values are worst sase abany solbwithis the messured
wyslen,

(81 The vosxdal cable jaoket, shiold system, and diolectrle munterial shall be viervenble cither by moans

o the connector fype specified fn B5.50.8 or by an external cove fool. Overall cabie sysien plerossbil

Hy (the abdlity of & top probe bo plores the lnokiet, shivlds, s dielectvic coble systew without

19%
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YRR FH DREAD

izg
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TEMAA

{10 Poablivadion 18618 8

€11 Btandard i‘;g;ﬁ}x sanges
47 Acoomal “lan” convsoler

iy the

Al Type Neonnectirs shall be of the 5882 conslant impedanes type. Sloce the freguonsios prasent
travamitiod dets sre well below UHF mnes (b hod fo appromimetely 20 MiRL highgualiy
vorsions of the conneelors aro ned regudred Gt are reepmmended),

Al of the conxial tap wovnecters shiall follew the regniremenis se dofined 8838,

BEY Inline Connial Extension Conseciorn AN conddal cablag shall be Sreminnded ol e Tope N
slug cangeeiors, Sonenne ghall be provided 8 ensure that the comnecter shall telday donnocts So the oalile
sheath] deos not males contac with aay beilding metad or other unintonded conductor. An npulaiing sleeve
e Bt slippod ever the conmeclor at badellalion Sme e suitable,

Fulive cosvial setensions bebwoen two seotiony of conlal cable ahall be made with s paly of Tupe N pegen-
tucke conmpotory ioed bether o dbrm ang “barvel” An insulating dewve dr lvob aball aleo be ;&’K‘%V‘;{ii,ig
with sach barrel sssembly

832 CUonrlal Cable Torminatoy

BOEL %(»rxmrmn{m Ceanial vable toridnalors are used-fo provide a e
cablo sgual fnovelve fo i charsshoristic ;z:;m tanve, tharohy mi
cablex Termaters shadl ix, wackagad within an nline fowale weventasle conpede
imp@daﬁ:a shadl he BELLE engered feom 3 20 By with the megnitude of Lhe phase sngle of the
pedanes uod bo sicasd B The wermdnsior power rating ahall be L Woer groasies

8.5.2.2 Barthing, Sxther the vomoad cable lorminatoy or indine extonsion donmector provides o sonve.
mignt noation for wmeeting the carth grovndiny roquiremerd of 8828 18 8 reconomended thet g greund fup
with ourrenb rating of ot Jeaed 1500 senpaaliy e provided anoone of the bwve Sernlnators or on one exbension

sonnwctor wsed within o cable segpand.

e an fnling eermmecior longted i thy nanter of the ibde frenemission spgios Bady By sied to

e pnbpbE be sogndind D peire, e wibb and e sothesd v wrsund fog senvenil

8.5.3 MAUe-Uomnia! Usble Conneedion. A means shall be provided toallow for altnding a MAl
the eoauind coble The connocton ehnil ool distvrd sho rarsaiesien Hoe characteristios of the calds signife
; 4 preditfably low ghunt copeciiance, and therelee o neplipbly short etub npth

sl {zf:,wm
This iz f et i e the BIALY belng leended a8 olose B s cabde comtisotion on possilerthe MAU and sone

3

X

nostor are novmally vonsidered @ be ong assembly Lo {erester thun 80 pund conscotiong beiween the

-4

seaxianl coble wnd the nput of the MAL jeopaadize this olijeetive.

Crverall sypsbem perfermance Js dependont lorgely on the Malldoosss
dhunt g a;\:ﬁ3<3€{mw~

i dhe dovign of the sonvestion B such thot the soamiad vl & to be soverod to insiall the MAYY, the soaxs
sl coble sepmment shall s wesl the seclioning reguiremaente o 2821 Coesdal vanpoutors uned my s seve
@ i‘(»:i cabite shall betype N, oy vpecified 3 851

The wpe N condeubars s*ﬁf‘éf,a"im‘ shoudd be olbugh quslity Shet i bow contactresistanse] bn windmize the

papact snosveien parfbrmance.

Wihe dosigs of the sumrention e vuch thet the plerciog np consector is @ be veed witheud vovering the
snble, then the tay connesior z.;n«:% cabie assombly shall condorm fo the mechanies! and slecieisnl regitees
menty ag dofined Hroughout 853 and 8852

cable vonnostior be

i A

¥

BA81 Blegtrival Heguivenente. Boguirerants for the rowsial bap conneotor are s fullowa:

£1) Uapacibanse: £ 0¥ nomvian! conseuted bnading weadurad o 10 M3

conmeged o
WY f}wm 2 'ﬁ;;,w,

Wi Conduet vosipbanes (oppiies o conter omductor and shiskb contaotal 50 md mswinnsn fy baih
shivld and conter genduetor svor usehd conpecior Blstime.
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AT RBRED 1Y

CHMACE L3, LR Bdibion

FEEA
SRR, FAER L
5t
EX
3 b

e

BERELD SRRk
senmnnensosne: L ETRERIE,

B+ 114 1153
R

LOAKRE.

i

s

- SRR TIE LORURMEE SRR RS R

0 RNTRTT BRI AN, BUE 8

Tepioal Coanial Tap Connection Tireudd

§ evre

100 MAUs The propagstion velooily of the consiad coble is sovnmed & be 877 cominipamy fo =
200 006 kew/sl. The paviorun snd-to-end propagetion delay o o comnlad sogreont i 2185 ne,

£2d A poinddo-point nk constibules 3 Haksepment. A ok segmont oy contain comasimum end-doend
propsgation deley of 3870 ne ‘

{3Y Bepentor aots are vegubred for sepment interconnection. Bepeator sele odupy BMAL pooltiony on
coaxial sepmenty snd count towerd the wmaxbnws number of MAUS on & coaxisl segment. Hepeater
sebs may be loewied in any BAU pusition o acousial segoent batshall onlr be loostod st the snids
of wiink segment.

{4} This weapingeny leapth, Between driver and veoatvers, o sn AllT coble ds 80, The propagation vales
iy of the ALN pable {v asmurned to be 885 ominimun. Ths mdmus alowable ende-bo-and delee for
the AU cable {8 257 nx.

{8 The magiman tronemisglen patls permitied between sny two slations o five sepreents, fomr

reneater aote (ncluding eptionsl AU, bwo MAU s, and bwo A, O the 8ve sepmenis & maxims
Cthres may by coazinl segmonts; the remadnder are Hok sepnenis.

Pouly owe Bak depwedin sed aeed I the entire petteuik wnd they wve adinesnn G vepeter deb jodedng theim I pob
il Canes Figg 8140 Fired-pocond iben peopogation deley, and silenuaiion repeivemenie shall atill be

The masimon raosmission path consiats of § segrents 4 reprader sols twith AU, B MAU:, and

of compial sapmenta. If there ave bwo lnk segmends o the fransmisston path, thore may be o maxinmuam of
three poasial segmonts onthat peth. F there ave ne ok sepmenteon o teansmission path, theremay be a
saghennm of oo soanial sopmenty on that path ghvss cureent vapeatar technology ’

Figures a3, $002, 803 and 833 show bunsmission syrioms of varions sizes t Hleedrate the boundury
sonditions on topalopios ponetated secording o the speciBiontions Iy this section.

882 Tramsizsion Hyatem Heguivements

#8581 Cable Sectionbng, The 800 m U840 8 mavimuy Tongth condal cable sepment need not be
made fom 2 single, hosogensoun lougth of ssble. The brondary bebwoars Do cable seethns Golned by
sonxial covpctors: bwo made plugs and o barrel! represents s slgnal refioetion peint due to the ol
digron bty saused by the batdhto-babel bapedancs tolerans of The cable. Shice the worsboass vaxiation
fromm 59 8238 2 83 possible worshenne veflection of 4% woay resull from the joindug of two cable sectivns

133
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iR R e
LHRAAGE ANSUPTHER R B

SMRRT 2

i
P

Pl pia
S Exoamele of & Larpe Syntenn seith Modienos Transmdssion Pothe

Cm i‘i‘fﬁx
SEGMENT ¢ " Bldirs ;
et 4§ s P i ey PUNTSTO-E0INT

P2 LMW BEGMENTS

STATION STATON
COAX
SECH

g 534
An BExaple of & Lavge Poinbto-Point Link Bystem (5340 ngd

The condipurstion of long cable segwments (up o BOT ay from grmiler seotions mosh b made with sare, The
Sllnwing recommendagons sppdy, and are gluen b order o prafvence;

£33 CIF possible, the tolal seprment sheudd bemade é‘mm one hamsensous (oo breaks) cabile T i feas
ble for short pegeenty, sad revalte in o mintmed roflectivug from osble bupedanes disvoniinuitiog.

) Hoeoble sopruents sre ol up foor srbadler dootlons, § Ivrecomomonded that all sections came from
thesmme mgneiacturor and ot This ds e;sgw‘mi(ﬁm fonsing s ‘»mg}’i“ cable; singe ,,Em sabie Hacontivg.

fioe are doe fioawiveder Dmismtiong, aod set estrodendeenirmder tolerarves, Thore are ne rﬁgﬁn{,
tions in eable seelioning Wik mathod s Miwz* W{Mwmﬂ Hwoenble section in soch o sysdem e bt
repigoed, it shall be replaced sither with another cobde Fow the same manufachurer sud lot, o8 with
gae of thestandod lengths dosevibed below,

{8 Huseowteoled calde sovtions wust beused in baddding v o lenger segment dhe Emm‘m Fomld Be
shivsen e Phal reflvetions, whon thoy T, e rot have @ bigh probabiiity of adding b phase This
win b accomplishied by saing longths that ave ndd mi.ﬁgm? muitivies of 8 balf wovolength i the
sable al & ¥iHs thiv orvespunds o using §§>§3§;§‘E>§s of B34, TOU fmoand 107 m 00 DB wpfor wll oo
fions, Theve are considersd toobe the stenderd lengghs for all coble spetiong, Using thess longihs
saeiusively, any min or wateh of cable setbions may be veed to budld wp & 560 mosepment without
neurring excpssive refiaction

4

NOTE: I oable seginm Hett physded s TOR mes

Pirsdmsraid Ty apayee ?F

i card niel Do Eadoan §

s mees b he wedded to el
Fanake phao B

i mornant fudiiia,

Esd
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53 Bdinion - METROPOLITARN ARBA NETWORRE:

z

i has besn con-
o refleciion duebe the tmpedance dla-
% of the incldent wave when driven by a

4} As g logd resaet, an arbiteary confignraiion of o
firmed by« miwza’ T e wngnt thal the worsbonee s
continuitios ab any point oo the cable doos not excsed 7%

AU menting thege spociications.

g %
by mmt aleo be cont r(saiﬁ@i. b smnare thet

{,(smzm '(‘&?ﬁ(?:é? 63 mm b f;gwxﬁwi in a% <§ 43 2 ’zw, + mysriie b *i&gim%‘ 28 m spacing & MAL shall enly be
plaved af sanark on the o m}% T%;m gu«mﬁrxiﬁw both s mindmem epecing bebwoeon MAUs of 2.8 1, and towe

'i'ha, miai mm& HEE i;% %A{,f@ a5 eable x{";;:mm& vmir m;? r\mm& 16,

£8.2.8 Trunk Cable Svstem Grounding. The shield sonductor of el comxdal cable sepment shadl
ki aleotritnl conlant with pw offiolisd worth reference (tee Annexl of ong poind wad ‘"f%fzéf sl make sdeetrd
s somivred with sordh elserhere o wuch obisets s bullding structural metal, du z, plumbing Bulave, o
sther unintended conductor. Insulators may be used o cover sny oonxial connectors uwsi o dohn onbie g
tiens and terminsiors to ensuee thal his reguire slesve o boot eiached ablnstaBaiion thne
suseptable,

Thus wpecification fn intended for asewithi nid buildings Applications reguiring Interslant e
rpotions by winy of exbarnel {ootdoors} means zx:w reguire speial considerntion bevend e soope of the
standord.

The shesth oenductor of the AL sable

all e donpasted o the carth roforense oo chinusis of the VP,

B83 Labeling. It i recommended that sach MAT lond supperting documentation? be Iabeled in 2 man-
per visible to the uner with at lenst these parmuators

{1y Dty rade capability o Mbde
2% Power lovel in termy of miaxinmm corredt dran
€3y Bafety worning Sor exnmple, shook bazard}

8.9 Bovironmenial Specifications

843 General Safety Reguicameants. All stadions mocting s standard shall condirm o one of the il
fowing THC Pablications: 380 B4 438 8, oy 880 8

FHFTE: For BROVTEC S80I 000, bon R vy gl

o ROV IR

8.9.2 Network Sofety Begulroments This scetior sets Tt 2 mamber of resummendations and guides
ded to safoly concerns,; tho Het le netther complete nor dees 3 addeess all possible waloby lanes,
The destpneris urged 1o connult the relavant loesl, m%‘,&&uﬂ, snd internstionsd safory repnlations o snsure
ﬁk{{;g}imﬁw Méh i ag}pm%m&w standards. miw e “ﬁ} sl LA provide sdditionsd puidanes,

i standard are suldest to of lonsd Sur diree

ef@.@m:mmi s,saisaty mzzzg;.&&a %@rmg; r,hma* (PN T?“P’% imﬁar{is& @
&) §’§xz‘w§ txzzz«sm w‘fs&{*m focal n&mwr%{ “‘}mgm*wma ami Wgr ar Hghting arouity,
£

4 Polonial ﬁiﬁé‘:ﬁ‘ﬁn(%&& %x@éxwmn sufety xmﬁ{fﬁ s whids
W R

31 vm’ﬁs‘nm nebwark comgonents sre connacted,

These slecirical safely bexards, to which o} simfer eablior sysloms are subloch, should be alloviated
propaky for s local nebwerk to pecform preperly Toaddition to provisions for propecly handling these faulis
i an aperstions] systam, specisl messares must be takesn Yo sasurs that the dntonded salfely fealures ave
not negated during tontallation of wowew notwork v during woedification of so existing vetwark,

Peoper buplomentation of the fdlowing §E?’(§\'R&§Q¥""x will preatly decrense the Hhelibood of shock baseeds
ta persons fnstallisy andoperating the looal ares nebwark,
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DMATD AN

sintion vrachice, w
wistudy sueh praiioy i

821 Instaliations: Boand
ghall be Gdbvwad in overy insta

BAEE Groonding. The shield of the trunk coasinl cable shall be offectively prounded ot valy one
perint along the length of the cubde. Effvdiively grounded TR BRI wntly conmenied o eaptl through a
ground connection of sulliclently low impedance and having sulliclen’ smpacily to prevent the building up
af voltages that may vesull by wndue hezard to connented equipment or o personi,

&?9‘2«3 %mvw Al porbiong of i’.?i\» brumk sobling evstem that ary ot the same pobeotial ss the trunk
' 1S q*ox:t«*sr E}}* mii T g;z»*r‘wﬁ% ar i;y ursinbardad

z(‘rmd k&mm&w&i{x{i r%mdm*xsw "“lw s Al s*mm&haﬁ l abs e permolied, provided that such bosts (oo
slowves) are mechamically and elechrically sowivalent to the frunk cable outer ingulstion dhurssteristie
and are nobrermoved saslly (that by, they shall prevent nadvortand removad by @ svetem vperaiard,

The MAL shall i1 ] :
affintng miﬁ g *93&5 &L“s . is romnoved,

Portiong of the tronk cablng systen that mey bevome e duris
stent by the énbllng svetons shall aleo be insuisied s dosoribed in

o

8724 Breshdown Path. MAlls meating this standiard should provide a conbrollud e
ot will shust Bigheenerey transionds to an ffsetive g‘mﬂmi either through & separate Wﬁ(.w ey
nactian or threugh the overall shield of the bruneh cable. The enkdown V{J Cage of
down pathomest et the dnolabion reguirerants for the MAU speafied in 8320

#.7.2.8 Teodation Boundary The lalation boandary bobween the beanch cable and truek wible spogls
Bod in & shall be mebndained to properdy meet Hee safbly reguivenants of thiv shandard,

WARN i?»ia 183 atmamed that the DTE ﬁqm;;mw}i i gramfzm sarthod and nod 2%‘?“% ‘?M*mg sy moreiced
by “doubly meulsted ae power distribution syeten® The vee of Henting o insulaled DTEs is bovond the
seaps of this standard,

B.7.2.8 Installstion snd Malnienanee Guidelines

11 When sxposidy the shield of the teunk soaxdal chble fvany r{}a S, Care gty ?I‘; i&@ mét(,miswé 9 snsure
that the shisld doss not mahe electrice] confant v

s any Hhme

R e for any resson, &ostrap with avrpacily egusl fo that of the
§ ﬁa‘é}ia ,j‘s} } isf\, aff \&(i *f\ ’L%}(’ c*a %h%*ﬁégi m sueh & ma & b foin the Two
sy severad, This stray sl not

b mmsm.sci mm xg&m‘ m;mmi &.&;;d{é £ ‘é::nmty Bas §x¢\m mss%:amm

8] Abne Hoe shoold the ohield of sog pdytion of Wie cooudal Srunk eabds s w?"@h an MAL g MALD e
sftached be permiited to Soat withont oy offeeiive provnd conpection. I g section of Honilng cable fn
to be added fo nn existing cable svetem, the fnstaller shadl fake cire vol fo complete the dronil
bebween the shivdd of the ﬁs;;ﬁ%»ﬁg cable stebion nnd B grounded cable seatioy Shvouph body condast,

{41 The installation fostructions for netwark somponenis shall contadn languape which SuniBarizes tha
nataller with the vaubions wentioned fn the phove pamsgraphs.
(8} Nebwork compenenis shsll contein promdnent wammgr inbels that refer installers sud servdes pon

sonnel o the safbly poles In e nslallation tust

£1.8 Blectromagneiie Bavivonmend

8784 Busceptibilily Levels, Sources of interforence from the vavirenment in
Gelds, vlectrestaBic discharpe, transient velisges betweoey spril conneciions, sud aimils

de elechromapnetic
cruree. Mul

L5
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@
; EHERE

. Uimterferenee may cdntribule o vallage bl
napiisn <;§ 8 f‘h
Mhe physical chanpel huvdware shall mest s spacifications
somditions

tup bebwedn the posnial cablsand e earth done

whst opeve

e of the following

(1) Awddond plase wave field of ¥ Vie from 10 BHz threugh 30 Mz 8§
IREES
NEFTH: Levely vpioniivd o from brondoesbadations.

{21 Ieterference woltage of 1 ‘hizﬂ ;31*;?& shope, botwesn coax
S pranindy, 188 I wing Wave Wi

Jon fros 30 Mz teough

MALls mouting this standard should provide sdiguale v

speciBontiong,

#7858 Bmisslons Lovels The physioad AU
Tocal sved nationad codes sueh s FOU Docket BOTE0. %‘W i
foond and & nad repairemends for Hrellation of gl

regufrements suled, egubprent shall comply with OF

m 352\ ‘i %ﬁ‘% ?a*%é;;m{kﬁ{ shall wmg}fv wm

E

rieronen Where no looel or nationald

3 3 z%&,a;m i“’*i’iﬁ,ﬂ'ﬁ ?.1, ramngyeratug
wxi iaﬁxﬁ }}m«f am? a4 ahio 3& aid v tdon, Specife veiraivenuits and valee

' E geape of 4
a;{\?&i}i”ﬁf i - {mx{% ey Bhe
tate sstection, insg ax, and madntonane of these companents, §££z<~.> vefersige
minciegy

in faelil
sgibderrs fare

228 Hogulntory Beguirements. The doglpn of
wideration spabvable loeal o naliconl w
and Sppendiy A S helplel resourue mat
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FBROIRC B
ANSHIEEE 86 80k

1963 Editian LAMIALAND METROPOLITAN AREA NETWOREE

Fiber Oplic Modivs Altschment i;m‘& iFﬁM&i}é. ”‘E = {xw;ﬁﬁs*: af E?:w p?wma‘m E*g reig iszétww;'g the
M"}“%‘{ Z'}} z:m{i dki;i for ‘m;}{«aﬁ i 3 ‘é

<:mt§ i’ mm,. the n;mm; n‘%r L&hée émk ,sagz%ﬁ&.

Fiboy Optie Medinm-Tlopoudent Interfoce (FOMIDM], The mechanics) and sptical tterfsce bebwesn
the optical fiboy cable link segment and the FOMALL

Fiber OGptie Phystoal Moedium Allachwment (FOFMAL The portlon of the FOMAL that containg the
functional clrouitey

FOEREL BEE. Mean bit eroor rate of the FOIRL.

FOEREL Collision. Bimalaneous tranmmissdon and recopbion of datn fna FOMALL

FOIRL Compatibility Interfaces The FOMD snd fhe AU foptionaly; the bwe poinis st which herdwars
sopnpatinlity is defl nod to allow connection of independently deslpned and manufactured comiponenis to
“he baseband sptical Shercable Hnk sepment.

FOMAD s Transmit Opiical Fiber The aptical fikey todo which the jocsl FOMAL tranumits sipnalz.
FOMAL s Heveive Opticnd Fiber The spiicad fiber from witich the local FOMAY receives siznals

IRL dderBepeater Lokl A mechanian By dnterconneeiing Do and oaly bwe repeaior units

Bk sogment. The peinbiopeint & dopler medinm conpectien belwesn two and only bwoe Mediun
Brepondent Interfaves (M

sptioal Gher & Sbunentebaped spdioal wavegnide made of dlelestric materials.

Spthoal Fiber Cable Interface. Sue FOMIL

Ciptionl Fiber Cable Link Sogment Alongth of optical fher cable that sontaie 1 fibers, a8
spucified in 2081, and is comprined of sue vr more opticad Bhar oable sections and their means of Intereon
pection, with each opbical Bher terminated ol such ond o the optiend conneetor plug spedified i BRAE,

Ohntiont Idle Sigunl The sipnsl ransoitiod by the FOMAU inte s franumit optical Bl during the idle
ghate of the DO deouit

Facket. Conglvta of & date feoove an defined provivusly, proceded by the Presmble snd the Steet Frams
Delimiten

port. Asegment or IRL berdaoe of 5 repeater unit

ropsnior nndi. The pertior of 8 repeater sel that bs Inboaed of s PMANLE Interls

ropenter set. b repanter undt pluy iy sssoriabed MAD and, i present, AU Dnderfaoss (AU s
8 Hadorences. Sees L&

B4 Coappatibility Intecfoos. The repenter shall atinch to s rebwork segomints by any of the means
apecified balow,
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SERAANT

9.4,1 U1 Compatibility, The repeater unit shall be compatible at its AUT connestor (Gf so equipped) as
gpecified in Section 7 with the exception of the sygnad_guality_error message Test, 7.2.1.2 3, which shall not
be implemented.

The MAUs aszociated with the repeater shall be s specified in Section 8 for type LOBASES or Section 10
for type TBASEZ with the following restrictions:

{13 The MAU shall implement reeeive mode collision detect as defined In 8315 or 104,15,

{8} The MAL shall nel implement the signal_guality_grror message Test fuanction as defined in 82.1.1
and I.3.1.1

{3y The MAL shall not activate its Jabber funstion when uperatad under the worst-case Jabber Lockup
Protection condition as spenified in 385,

MALs nssoviated with the repeater undt shall be as specified in Section 14 for type 1OBASE-T with the
restriction that the MAU shsll not perform the signal_guolily_error messags Test function as defined in
14,215

8.4.2 Direct Coaxial Cable Computibility. The repaater set, which includes MAUs integrated with
the repeater package {internal MaUs), may have any of the interfaces speetfied in the following subsse-
Hong.

2.4.2.1 Direct Cable Attachment Compatibility, The repeater shall be compatible at its coaxial tap
connector {17 so sguipped) as spevified in 8.5.2 of the 10BASES standard. The Malls associated with the
repeater that are vonnested in this manner shall be subijset to the restrictions o MAUs as specified in 84,1

9.4.2.2 *M” Connector Compatibility. The repeater shall be compatible at its Type N connsctor {(if sa
pguipped) as specified in 85, The MAUs associated with the repuaber that are conpected in this manner
shall be subject to the restrictions of MaUs as specified in 8.4.1,

8.4.2.3 BNC Compatibility, The repeater shall be compatible at its BRC connector (G so squipped) s
specified in 108, The MAUs asseeiated with the repsatsr that ars conuected in thiz manner shall be sub-
jeet 1o the restrictions of MAUs as specified in B 4.1,

%.4.3 Link Segment Compatibility. The compatibility interfaces for lnk sspments including IBL seg-
ments are either vendor-dependent, as specified in 9.4.3.1, or are vendor-independent MDD, as defined in
the remainder of this section,

#.4.8.1 Vendor-Depeadent IRL. The budget allowances for the tepology supperted by the IRL shali
ensure that the total network round-trip delay requirement i3 met and the maximom collision frame size of
511 bits is not exoseded. (Sea 8.6, and 107710

4.4.3.2 Vendor-Independent POIRL. A vendor-indspendent FOIRL provides o standard means of
connesting two repeater units. It comprises a fiber opiic medium Jink ssgment, a POMALT at each ond of
the link zegment, and if pregent, AU Interfaces. & vendordndependent FOIRL is suitable for interconneci-
ing voazisl segments, especially segments Incated in different buildings.

The vendorindependent PFOMAL should be compatible at its FOMDT, a8 specifisd in 8.3, If & FOMAY
contains an AU Interface, it shall be slectrically and mechanically compatible st its AUT connestor as speg.
ifed in Mection 7, with the exeeption of the signal_guadity_prrov message Test, T.2. 123, which shall not be
implemented,

#.4.3.8 Twisted-Pair Jack Compatibility. The repealer set shall be compatible at its 8-pin modular
s (3 a0 equippedl, as specified in 148, The MAUs gesocinted with the repester set that are connected in
this manner shall be subject to the restrictions of MAUs, as specified in 4.1,

.5 Basic Funetions
2.5.1 Bepeater 8at Netwaork Properties. The repeater set shall be transparent to all network acquisis

tion activity and to all DTEs. The repeater get shall not glter the basic fairness eeiterion for all ITEs o

138
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Wad

& Thmer for the end of capsder vosovery Hie {see 8681 s slarted by BlariTewd Tellone is
satisfiod when the tmer has sepired,

TR .

Myner for longth of contingous outpul fsbe BEEL I b startod by St T, Telilose fe salls
Hoed whays the tlmer has sgplred.

wrd
Walt Timer for time to dissble sutput for Jabboer Lockup Protection {
BtartTed, TwdDone i satisBed when the Hoer has eaplived:

ried by

Port Fanciions

Pary (Tosts
A fanction that returns e Josignotion of & port passing the fesl conditien, For aamyle, Pot
(ol bn=80K) returns the desigeation: ¥ e o port (hat by BOE troe. 1 woltiple porty mest the
tost condition, the Poit fanction will be assdgned one and ody one of the nonentabla valusy.

FPort Desiguation

Faris are referved Lo by nunber. Port mformation is obigloed by repd g the X in the desteed functian
with the noveber of the portefintorest. Porls are veforred foin genernl as ldlows:

ALL Indivabes all repesier pords are o be considered. All povts shall ot test conditions inarder

for the test to pass,

Indicates 2l ports ave to be congidered. Ofe or more ports shall mest the tent condiions in
arder for the tesl o pass.

UNLYY Indicntes sl porte ave o be convidorsd, One, bul wob more than ene, port shall most the g
sandition inorder for the test o pass.

X% Genevie port designator. When iz used in o stade dagrsm, e valoe is locad $o thad dagram
wed no sl to the set of stade divgrame,

M Is dofined by the Port fundtion oo oxiting the [DLE slate of Plg 2. 1t indicaten 2 port that
cansod the axit from Hhe IDLE stoate.

MIT COLLISION state of Fig 82, 1t indis

M Is dedined by the Port fanetion on sdting the TRAD
cabos the only part whers Callin=80GR.

ALLEN  Indicates ofl ports exsept N sheuld bo considerad, AN povty consldered shall mest the teet con
ditionin in crder or the tesl o pass.

ALLEM  Indbcatvs all ports oxespt ¥ should be conmidered, A6 poris consldered dhall meet the Sest sone
ditions in order by the test topass

ANYEN  Indicates any portother Hhise I mesting the teed conditions shindl onnse the tosd o pa,

ANTEM  Indlcatewany porbother than M mesiing the teabconditions shiadl cause the test $o pase,
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Fats \’

$.8.2 Date and Collisvdon Hondbug The repoater wndb bl baploment the CARRIER ON funchic

ull Lipom a,,@}i‘(ﬁg,,,ﬁ;‘k af eareier from one port, the vepestor unil shall vepent sl re ;

£hie Date Frame from Epork o the ofher pord
The repeater unit dabs and o se-dransd

rall be as defined in Flg g,

#4838 Preamble Bogeneration. The repeater wail shall sulpud ablosst 58 bits of prosesdle Sallowead by
e SEDL When the repoaler tnit mst wmﬁ more oo 56 hils, the masimwn lenpth preanble patbern i
shall wend io the nunber veceived plus 8

S84 Frapment Butesden. H the recolved bib seguence from CARRIER O fo CARRIER_OFF
fower then 96 bite by length, Including presmble, the m;m;?&w vt shell oxtond the output i 3
with Jerm such thal the tolal mancher of Mis eulpul Fom S regeater undd shall sgual 98,

6.8 MAL Jabbar Lockup Protocthon. MALY Jabbor Lovkuy Proteotion mast sperate as dhown by the
E‘%ﬁ‘%if v§€~ib§><;2" hcmm i aﬁ"eix{i‘i{sag bgmz« {imysm E’“Ew 18 §52\}§§§#” vl shall z*sif*z‘“m: itersatput 10 hes trans-
; : % s M The repeater undt shall then,

#.48 Aoto-PartiioningReconnevtion (Optiosst}

skt el

B dawir e}?usss %E}'a{ fhe reneiier

#8461 Ovorview. In ?z‘ r;:v s 45 prent nebwarks 1 may

in im%{%r to walste s f*m}ii;j; e
copesier unit may vplionally im*
halng cloaved, s emt{;«z-e;simﬁﬁm,@m E ww&%\;:x

S44.2 Detedled f&uw«?awﬁs&mw&&{ mzr:w%cm Aiwﬁ»mmm fsmw Elagram. Bepeater sels with
IGRAREST MAY : ; mr o these parts. The repeste
witlt misy opti pisied B (mas) '§}r§3’"{ inndreoannection “éigwm tham that s profects the rest ol the
work fom an z;swﬂ crowited sepreent, I e rvopeater walt provides this fonctlon, B ahall condoem o the
siabe didgramn of Tig B8,

The slpovithing defaed in Ple 58 shall solats s segment from the ned
poneitions has copurred on the sepments

vork when ond of the following bwe

: padey G50 sl Callln 00 from that segment are foreed to 11 (opu i)
ccadiisien ;ms;ma tively, so that aelivity on the neetwill oot sffeet the repeater el Ouly

o %m* ?&*B(*EE\K‘?’ o Bl sepmend onot Blacked,
The segvent will bo relnstated when there
nurnber of bits specified for Twi wi £ineu

vy & endliston.
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CERMATD

3<§ t’f.’;’, EE:

2.7 Elootriool Taolation. There are twa elocielial power Slatbution saviss
regaive Hiferend electvion! neladion propertias,

dnvirominent A -~ When o LAN or LAN sepment, with all s sssoviabed interoonnectsd eouipment, s
entively vontained within o single lowvoltage power distribulion syutewm and within
woaingle bullding

Eovirgnment B Whem o LAN cromses (he Doundney betwaen sepnsate powar $stribution syshoms oy
the beundavies of a single building.

The repesier unit shall comply with spplivable booa] snd national codes relnied to safely, Soe BOMADY
AEL

#01 Envhronment A Boguiremanis, Aftachment of nebwak segmeanis vis rapuaters {sels} g;s»ascaseﬁspzv;gg
internsd ALK reguives slectrical fnclatan of BOY Voms, § nibnule withstand, bels ;
proteckive grownd of e repenier usit
For repester pords thal cenpect o oxternsl MAUs vin ap AU Toberlaee, the reguiremsent B In

onspmpassed within the dsolalion reguirerenty of the bosie MAY stendand. (Bee 8327, 438 "i, 5 ﬁ(?
ARG The mmwa? sk shall ool reguive Ry slestrical dsalation bebwearn sxposed AL Intorfoess or
between axposed ALY Intecfaoes aad chassiy ground of the repraler wndt. Ne isulation boundary need e
fore izt ab any %?,“i comphtible inborfues (thabds *IF wnneelon provided by o ropeater nnid

$.72.2 Bavivonmmend B E‘%mg;gﬁ&‘@m@;&%v The attachvent sf :*;i»‘é‘m}fé; sepmenis, whith grons sovirmnment
A beundories, veguives slecizien! fnolation of 1800 Vems, 1 misute withetand, bebweon eath svgment and
alf other athached sagmmanis and alse the profestive gravind of the repester upit.

It 1s recomimended that ths isolation be provided by the use of extornal MAUs connosted %}y AL Inter
fowes, IWintornel MAUs sre veed the segmends shafl b instulied such tha it i nd possible fur an el
ment teer 10 toush the trunk cable surees or sigral cendustor. A repeater of this variely reguires
“prifesslansl matalintion,

The requirements b nterconneched conslal vablefeleoionti g conducting ‘L&‘Ns ‘yi":g”}ai"ﬂu that are pars
thaliyor fully externad fo o sloghe byt ing SUVIT OIS Wmay wopeuire sdditional prolection spainet Hehindny
sbrike bazards. Sueh reguiranents are Beyord the soope of this standard, 1t | s recommended that the'abeee
stnation be bandled by tho uie of o nonclodirically conducting IRL oy pxnmple, Sher ngtich

b in gssurned that ooy nonsiectdically condicting segmants wiil provide sufioiint Iselation within thay
snedis o satiely the alation requiraments of eny sirorsment B,

0.5 %ﬁ‘%m&hiﬁi&ya & Bport regester seb shull be designed o provide somenn tme betweon fullurs (MTBT of
ab bt G0 000 howrs of continuews oporabion witheul dassing o communication fadlure bmony stabisng
atinched b the cebwork medivm. Ropeader sbis with more fhan s ports shall add sotere than 348w
Y failuren por hour for sach additisnal port.

The repealer sef elecironios shall be deglpned o minimize the probability of compenent Inlluses within
iho repoater slochronics that gmwcsm‘, sonununicalivn among the othed MAUs an the individuasl coaxin
eahie segwents, Usnmocturs sod ether pussive semporents aeempeising means of connecting the

repeader o the conzial cable shall be desipred bo minimize the probability of ol nebwerk Siluve,

£.8 Badbam Atizelsnnt Uodt und Beasebeand Medbam Specifiestion for 2 Yeoudorindependans
FORMRL

8.1 Sloope

48,18 Overview A wa*{“'(;i»imi";‘mii“mt FOIRL g»ms*iﬁe.s; a gtandarnd mensy for copneting oy twe
repenter units, T thas sxlends the petwork length and topolvgy boyond theb wltieh could be achieved by
inbera mzw;mg compinl sepmonts via i“x.;ﬁt‘fﬁf*i sets only, o defined lo B8 o 1007, A verdordndepandent
FOIRL s yéaﬁnzmiwiy sufted for Indorcanmaciing ocaxizl sepmends lecaied It Sifferent heikd ngs. The
FOMAU desoribed o this decoment Is st intended Tor use fn connecting DTEs,

In pardeslarn this section defines the Blowing
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b Provides R delvingup to 1000 m of an aptical Bher eable Bak sepment
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wiewed fromm the AU In
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somuection,
starnddard.

purations s defined in Sestlens 8,
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with vendor-dependent FOMAUs, sein 84817
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af s subseotion.

‘%}é% 12 Applisation Perepeetive: FOMAL snd ‘%%w‘%mm Odreotives. This scelion slates the broad
3 s underiving the vesdordndopendent FOIRL specification deBnsd throughoud this saction of the
shandard. These

are as follows

ek mesny for connaciing only bwe repeatsr anils,
sandent FOMAU compue Cihe vendordndesern
arily smong different wmawufacturers of hardware

iy owhen interoannectsd In g oemvoen THL.

of Bigh bandwilth and lew b srror e
The resaltant BER of the FOIRL hould be loss than sne paet in 1089
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ORBRATT

TOAGRASES OR TUBAZER NETWORK

8
AL
FOPMA wrmme i
FOMALL
R a7 . A
Vandor
independent
FOIRL RS
SEGMENT
nnnnn A 4

REPEATER

LMIT AUl = ATTACHMENT UNIT
INTERFACE"

FOMAU = FIZER OPTIC MED

FOMEY =

GRT
DEPENDENT INT
FOPMA = FIRES OPTIC

REDIUA ATT A0S

TO 1OBAZES OR 1BASEZ METWORK

* See 8,915 for implementalion renuiy omenis,

Fig 0.7
Schematic of the Vendordndependent FOIRL and s Belationship to the Bepeater Unit

transmitted into the FOMAUs transmit optival fiber, and all data in the FOMALYs receive optival fiber in

transmitbed to the repsater unit,

4.8.2 FOMAU Functional Specifications. The FOMAYU component provides the means by which sig-

nals an the three AUT signal circuits are coupled;
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LML AND METEUPULITAN ANBA NWYWORES:
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ot fodle IBL Mo dets o be suipu

ST FOMALU Physical Layer to Hepeater Unid Messages. The Blowing messages von be sent
oy the FOMAL physton! lnver entities fo the reposter unib

HMessoge Cirentd Sdomnd Mesning

e 4 CH, U0 Input information

Snprud dckie m L No information o be
fnpat

Funow_peaiiabls L §41 B FOMAL s available B
aapbpud

migned prality grror b | LR ColBalon ar s

detociad by FOMAD

T

BELEE duped Mesgnge The POMAL physicn! lover sends an 4 o o Hhe pepoater unid
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MACHE AINTAERE Mt g0 8, 21i1on

the input bit is g zero, or CD1 i the input bit is a one. No retiming of the €11 or CDG signals takes place
within the FOMALL

8.9.8.7.2 inpuf_idie Message. The FOMAU physical laver sends an inpuf_idle message to the
repeater unit when the FOMAU does not have data te send to the repeater umt. The physi calization of
the mput_idle message is the IDL signal sent by the FOMAU to the repeater untt on the DI circuit

$.89.2.7.3 fomau_svaotlable Message. The FOMAU physical layer sends the fomay_available mes-
sage to the repeater unit when the FOMAL s available for output, and when the POMAL has activated
the Low Light Level Detection Function in sceordance with the Low Light Level Detevtion Function
reguirements of $.9.2.5 and Fig 510, The fomuan_gvailuble message shall be sent by o FOMAU that is pre-
pared to outpud data. The physical realization of the formea bie message 1 an [DL signal sent by the
FOMAU to the repeater unit oo the Cf circudt,

8.8.2.7.4 signal_guality_errar Message. The signal_guolity_error message shell be implemented
in the fllowing fashiog

{1} When the FOMAU bas compietfd the transmission of a packet into is bransmit optical fibsr, it shall
not send any signal_gualidy sage Test seqguance.

{2) The simultaneous appmran{.ﬂ 0# pag w’t» at immlh ihe mgmt of & FOMAUs transmit optical fiber and
the sutput of ifs recsive optical fber sh o mignol_guelity_grror mesgage to be sent by the
FOMAU to the repeater unit.

131 When the FOMAU has activated the Jabber Function, it shall send the signal_guality_error mes-
sage in ascordanse with the Jabber Function requirements of 9.8.2.4 and Fig 88,

The physical realization of the signal_guality_error message is the U80 signal sent by the POMAU o the
repeater unit on the CI dreuit.

The POMALY i3 required to assert the s xg
Php BOA

grvor message at the appropriate thmes whenever
1417 13 powered and not just when th te;}eawt unit is providing output data.

2.9.2.8 POMAL State Diagrams. The state disgroms, Figs 8-8, 9-8, and 819, depiet the full set of
allowed FOMAL state functions relative to the control cirouits of the repeater untt/FOMAL interface for
FOMAUs. Messages used in these stale diagrams are éxplained as follows:

NOTE:

gures B8, -9, and 910 ¢

aut ol be vonsidered togethar,

(1) enable _opt_driver o Activates the path emploved during noymal eperation to cause the
FOMAU transmitter to impress the packst data recsived from the
T3 civeuit into the FOMALS transmit optical fiber.

disable_opi_driver . Denutivates the path emploved during sormal eperation to pause
the FOMAL transmitter to bapress the packet dats received from
the DY eircuid into the FOMAU: transmit optical fiber.

priable_upi_idle_driver : f‘?m%a; the FOMAU transmitter to impress the optical idle signal
sito the FOMAL s transmit oplical fiber.

(4} disudle_opé_idie_driver tauses the FOMAU w stop tranzmitting the optical idle signal

mm the POMALs transmit optical fiber.

(5} enable loop back o Activates the path emploved during nermal operation fo cause the
FOMADU Tranmnit Punction to impress the packet dais received
fram the DO cirenit into the DI cirouid,

(6} disable_loop back o Deactivates the path employved during normal operation to causse
the POMAY Transmit Function fo impress the packet data
received from the 130 circuit into the [ drenit.

enubie ppt_peceiver . Astivates the path emploved during pormal speration to cause the
FOMAL to impress the packet data received from the FOMALD:
reneive optical iber into the DI elrenit

155
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2,83 FOMAU Elevtricsl Chargoleristios

5.58.8.1 Eloctrical Tsolation. Flectrical isalation shall be provided between FOMATTs attached to the
FOIRL by the optical fiber cabde link segment. There shall be no conducting path between the optical
medinm connector plug and any condueting element within the optical fiber cable Hnk segment, This tsola-

{1y 1800 V rms at 30-80 Hz for 80 &, applied ss specified in 5.3.2 of IBC Publication 3580 {8]
{3y 2250V de for 60 s, applivd as specified in 5.3.2 of {EC Publication 850 18]

3y A sequence of ten 2400 ¥V impulses of alternating polarity, applied st infervals of not less than 1 s
The shape of the impulses shall be 1.2/89 us (1.2 us virtual front time, 50 ux virtual time of half
value), as defined TEC Publication 60 {111,

There shall be no isolation breakdown, as defined in 5.3.2 of [EC Publication 354 [8], during the test. The
resistance after the test shall be at least 8 MO, measured at 800V de.

WY
Vil

cable Hink segment, it is recomumendead that the narmal nolse Immunity pro-

s current drawn by the FOMAU shall not sxeend 0.5 A when pow-
hall be capable of operating from all possible voltage sources ag sup-
plied by the repeater unit (7.5.2.5 and 7.5.2.6) through the resistance of all permissible AUT cables, The
surge current drawn by the FOMAL on power-up shall not exceed 5 A peak for a peried of 10 me. In 2ddi.
tion, the FOMAL shall be capable of powering-up from 4.5 A current limited sources.

1t is permissible as an option to provide a separate power source for the FOMAU. If a separate power
source is implemented, provigion will be made to assurs that power shall under no ecircumstances be
soureed on pin 18 (Circudt VP of the AUL

The FOMAU shall be labeled externally to identify the mavinum value of power supply surrent required
by the device when the AUT mechanical connectinn is implemanted.

The FOMAU shall not intruduce into the POMALS transmit optical Bber or onte the DI or O circutis of
the ALY any extransous signal on routine powerup or power-down under normal operating conditions.

The FOMAU shall be fully functional ne later than 0.5 ¢ after power is applied o it

apsration without causing & coramunication failure amongst DTEs attached to the network. The FOMAU
slectronies shall be designed to nunimize the probability of component failures within the FOMAU that
prevent communication amongst other MAUs on the 10BARES and 10BASEZR sepments, Connectors and
vther passive means of canpestion shall be designed to minimize the prebability of tefal network failure.

%.9.3.4 FOMAURepeater Unit Elenirical Characteristios. The sleotrical characteristics of the
driver and receiver components connected to the AUT cable shall be identical to those specified in Section 7,

2.9.8.5 FOMAU/Repeater Unit Mechanical Connection. The POMALL if # implements the AUL
mechanical connection, shadl be provided with a 15-pin male connector, as specified in the AUT specifiention
of Section 7. :
894 FOMAU/Optical Medivm Interface

2.9.4.1 Transait Optical Pavameters

£.9.4.1.1 Wavelsogih, The center wavelength of the optical source emission shall be belween 780
and 864 nm. See Appendix D

8.8.4.1.2 Bpectral Widih, The spectral width of the optical spurce shall be less than 75 nm full
width half maximuen (PWHML

89.8.4.1.8 Optical Modalation. The optical modulation during packet transmission shall be on-off

keving of the optical source powsr, The minimum extinction ratio shall be 18 dB.

158
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'R 828 Publication BYL I applicebls,
s WHTTHG Yogniroments,

$.8.7.2 Floelrompygnetic Bovironment

$5.7.23 Busoepiibility Lovela Souvess of Dnterftrenee Do the sovironment inslode elselromag
medie Helde, electrnetntls discharge, and transiend voltages bebwonn varth connections. Seversl sowrces of
ntorference contribube to voltage bebwesn the sptical Bber cable Hok seginent (either 2 metallie stronglth
member inthe cadle, o metallio optics! connastor 53?»;3;5? oy the outermest eondusting eloment of the POMAY
For the vase of wo wetallic strougth member} mai the sarth sonsoectionof 1 DTE

¥ gk

Fovinfiemption on Hmits snd methoe srhe of vadio inderBencs charastoristion FiTr gt
thon wechmolopy squlipment, see L84 CF % : é‘,?&.?.;: fon B8 1

Thep

foal ehennel hardware shull mest 8% specifications when eporabing i both of the bilowing
vonditions:
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MO Fhses ave Th boveds tepiedty oo L ko fioon poddie hovindosebabations,

@ Inberferense sowree vollugs of I8V peak sine wave of Fegueney 30 MBSy b sorfos with 5 808
senrsy resistance spplied belweon the optive] Bhorwabiv Hek segment loither o ometellle slrongth

by i the oable, o tetalle optical conmortof pluy, or the outersost copducting slomant of the

v S£.8.9.8.8 Beedssion Levels, The POMALD and opties] fiber cable Hok segmant shall eomply with
CIRFR Publicntion 82

5828 Temporntore snd Huonididy The POMAY and weosisted souncotodenbls svslons avs
sxgectod to sporade over sressenable range of snvironmental conditiong related to tompernbure, humidity
pndd phvsies! benalling soch gs shook and vibration. Speaifio reyabremonts and volues e these paranoters
dre hovond the seope of this standard, Manwfaciuress should indivate in the Blerature sesncinted with ¥y
FORAL {and on the FOMAYL G possibie) the aperating vivivonsend spepificetions & falitate selogiion
installation, sud mainiesance of theve components: I s fetber rocormended S such speoifications be

1 inostandard forms, s spodifiod in JEO Pablisslions 88 [ TERY et {18] wnd
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10, Medivee Attachment Unit pud Bascbhand Medivee Spesifiostions,
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Fig il
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AT T,
fo1 ATAN AIREIA NIITV GREE

{8Y Bupporis system configurations using the CHEMALD aoes
Local Area Nebwork Specification.

s mechanism defined in the IS0 JEEE]

{6) Bupperts a bus topology interconnection means,
{7y Supporis low-cost capability by incorporsting the MAU fanchien within the physical bounds of the

IJTE, thereby eliminating the nced for o separate AL connector and cable but confaining the
remaining AU interface functionality,

10.1.1.2 Hepeater Unit, The Bepeater Unit & used fo extend the physieal system topology and pro-
vides for coupling two or more coaxial trunk s, Multiple Repe Jprits are permitied within
a single system to provide the maximum trunk ‘Lie connection path specified in 10.7. The repeater is not
a DTE and therefore has shightly differant attachment reguirements,

10,12 Dofinitions, This section defines the specialized termincdogy applicable to MAUx and Repenter
inits.

Attachment Undt Interface (AULL In a loeal area network, the interfacs betwenn the Mediam Attach-
sent Unit (VAL and the data terminal squipment within a data station.

baseband coaxial aystem. A system whersby information i3 directly encoded and impressed on the coax-
iad fransmission medium. At any point on the medivm only one Infiemation signal o a time can be present
without disraplicn.

warrisr sgnse. In g local arca nebwork, an onguing activity of a data station to detect whether or not
ancther station is ansmitting.

provided by the PLE to the PMA sablayer to indicabs that ons or more statisns are ougrently

cogxial rable section. & single lungth of coaxial able terminated ab each end with o BNC male connee-
tor. Cable sections are joined to other cable sections vig BNU plugiveceptacle barrel or Type T adapters.

coaxial cable segment, A length of coaxial cabde made up from ene or move eoaxigl cable sections and
coaxial conneciors, terminated atb sach end in iis charactecistic impedance

collision. An unwanted condition that results from concurrent iransmission on the physical medium.

collision presence. A zignal provided by the PLS o the PMA subdayer (within the Data Link Layer) to
indicate that mulkiple stations are contending for aesess to the transmission medivm.

Medivm Attachment Unis (MALD. In a locsl area nebwork, s device used 1n a dats station to coaple the
data terminal equipment (ITE] o the transmission medivm.

Medivim Dependeni Interface (M1 The mechanical and sleetrical interface between the fromk cabls

medium and the MAL
Physical Medium Attachment (PMA). The portion of the MAL that contains the functional cireuitry,

hat

Physical Signaling Sublayer (PLB), The portien of the Physical Layer, contained within the DTE,
provides the logical and funciional coupling between MAU and Data Link Layers.

repuater. A deviee used to extend che length, topology, or interconnectivity of the physical medi
that imposed by a single segment, up o the maximum allowable end-to-end trunk transe
length, Bepeaters perform the bagie actions of restoring sign

normal data and collision signals,

1 revond

frunk cable. The trunk coaxial cable systen.

' Por additienal definitions
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ISR
CHMALT ANBLEEER St 802,35,

1848
1113 Application Perspeciive: MAU and Medinm Objectives, 'I"hi* section stabes the bread objee-
tives and assumptions underlying the specifications defined througheut Sectien 10 of the standard,
10,531 Object

(1} Provide the physical means for communication between Incal network Thita Link entities.

NOTE: This spwe
physweal medium i

s defined in the 081 Reference Muodel and, in addition, the
rence Model.

ti rovers a porbion of the Flvsical Lugyer ¢
, whick ie bevond the scope of the O8I Kele

{2} Define a physical interface that can be impleniented independently among different mmmfdﬂturer«;
of hardware and achieves the intended level of compatibility when interconnected in a common focal
network.

{3y PFrovide a communication channel capable of high bandwidih and low Bit ervor rate performance.
The resultant mean bit error rate, at the Physical Layer service interface, should be less than one
part in 107 (an the order of one part in 107 at the link level),

{4) Provide for ease of installation and service,

(81 Provide for high network avatlability {ability of a stalion to gain access to the medium and enable
the Data Link eonnection in a timely fashion),

(63 Enable low-post implemontations.

“\Ii)’f‘l‘ Phe figur
vy, T30 I, 40
: of the DO, U
i)ur,mae\ wf clurity uid IS

and nuinerois texi
then

teney,

16.1.9.2 Compatibility Considerations. All implementations of this baseband coaxvial system shall
be compatible at the Medium Dependent Interface (MDI).

This standard provides ene explicit frunk cable medium specification for the inferconnection of all MAU
devices. The medium itself, and the fonctional capability of the MALL are defined o provide the highest
possible level of compatibility among devices designed by different manufasturers. Designers are free to
implement cireuitry within the MAU in ao application-dependent manner provided the MDI specifications
are satisfied.

10.1.3.3 Helationship to PLS and AUL This section defines the Primuary Physical Laver for the local
area network, a laver comprised of both the physical medium and the rudimentary circuitry necessary to
couple a station’s message path directly to/ffrom the medium. The complete Logical Fhysical Laver of the
iscal area network resides within the IVUE. Therefore, a close velationship exists betwsen this section and
Section 7. This section specifies the physical medinm parameters, the PMA logieal functions residing in the
MAU, and references the signal pircuits assodated with the AUT as defined in Section 7,
The design of a MAL! component reguires the use of both this section and parts of the PLS and ALY spec-
ifications contained in Section 7.

10.1.34 Mode of Operation. The MAU funciivns as g divect connection between the baseband
medivm and the DTE. Data fram the DTE is output to the coaxial trunk medium and a1l data on the coax-
ial trunk medium {8 nput to the DTE.

10.2 Heferences. References to such local or national standards that may be useful resouree material for
the reader are identified and located in the Annex at the end of this beok.

10.3 MAU Punctionsl Bpecifications. The MAU component provides the means by which signals on the
three AU signal civcuits toffrom the DTE and their agseciated inferlaver messages are coupled to the
gle coaxial cable baseband signal line. To achieve this basic objective, the MALU component containg the {ol-
fowing functicnal capabilities to handle message Aow between the DTE and the baseband medium:

{1} Transmit Function. The ability to transmit serial data bit streams on the baseband medium from
the local DTE entity to one or more remaote DTE entities on the same network,

Receive Punction. The ability to receive serial data bit stresms over the baseband medium.
Collision Presence Funsction. The ability to detect the presence of two or more stations concurrent
transmissions

RS
ep

pes)
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10.3.1.2 Receive Function Heguirements, The signal from the coaxdal trank cable shall be
pled before reaching the receive DI cireuit. The Reteive Function shall output a signal nutoe the 1 eircuid
that complies with the specification for drivers in MAi, (7.5}

At the start of & frame recephion from the coaxial cable, no were than 5 bits (5 full bil cells) of inforug-
tion may be received from the coaxial cable and not transmitted onto the receive DY circuit. In addition, it
is permissible for the firgt bit sent over the veceive cireuit to contain invalid data or timing, however, sll
successive bits of the frame shall reproduce the incoming signal with no more than the amount of jitter
specified below, This implies that the Tth bit cell presents valid dats to the PLS. The steady-state propaga-
tion delay belween the coaxdal cable and the receive D eirenit vufput shall net excesd 172 bit celf There
are ne logical signal inversions between the caaxial (runk) cable and the MAT receive cireuit.

A MAU mesting this spociﬁmﬁan shall exhibit edge jitter int{; the DI pair when terminated in the appro-
priate test load specified in7.4.1.1, of no mors than 7.0 ns i either divection when it is installed on the dis
tant end of all lengths up fo 185 m (B890 {1 of the cable specified in 10.5.1.1 through 105215 ter mma,rﬁd
at both ends with terminators meeting the impedance reguirements of 10.6.2.1 and driva one end with
peeundorandom Manchester encoded binary data from o data generator that exlubits no move than 1.0 ns of
edge Jtter in either direction on half bit s of exactly 172 BT and whose outpuf mests the specifications of
10.4.1.8 except that the rise time of the { shall be 230 ns + 0, - 2 ns. The combination of coaxial table
and MAL receiver introduce no more than 6 ns of edge jitter into the systent.

iy

The local Transmit and Beceive Functions shall eperate simultaneously while connected to the wmediun.

10.3.1.3 Collizmion Presence Funciion Requirements. The signal presenied to the Cl clreudt o the
abszence of a collision shall be the IDL signal.

The signal prwm d to the C1 cirouit during the presence of a collision shall be the C80 signals wam(iud
as specified in 7.8.1.2. This signal shall be presented to the Cl cireuit no move than 9 bit tin the sig
nal {that is, de average) on the coaxial cable at the MAU equals or excedds that produced by two (or more!
MAYU sutputs transmitking concurrently under the condition that the MAL detecting collimon presence s
trangmitiing. Under no conditions shall the Collision Presence Function generate an output when only one
MAU 15 transmitbing. & MALL while not transmitting, may defect the presence of two viher MATTS frans.
mitting and shall detect the presence of more than two other MAUs trapsmitting. Table 101 summarizes
the allowable conditions under which collisions shall be detected.

The eollision presence function may, in some implementations, be able to sense an sbnormal (for exam-
ple, open) medium,

The use of MAUs in repeaters requirves additional consideratinne; see 10.4.1.5

Table 10-1
Geperation of Usllision Presence Bignal

MAL Musabers of Transmitters
Transmitting =i 22
Mot Transmisting ¥ Y
May Y

¥ = will generat
N = will not geoerat
Moy =may e

16.3.1.4 Jabber Functional Begulrements, The MAU shall confain the capability as defined in
Pig 10-3 fo interrupt a transmission from a DO circuit that excesds a time durativn determined by the
MAL. This fime duration shall not be Jess than 20 ms nor more than 180 ma. If the frame beinyg transmi
ted continue cthian the specified tHme daration, the MALU shall inhibit transmission and assume §
nob-transmitting state on the coaxial cable.

When the Transmit Funstion has been pesitively disabled, the MAU shall then activate the Collistor
Presence Function without introducing an extranecus sigr al on the trunk coasial medium. A MAU MRy
reset the Jabber and Collision Presence Functions on power reset once the error condition has been
cleared, Alternately, a MAL mayv reset these functions autowatically after a period of 0.5 5 £ 50%,

JESH
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Meossnge irenit Sl Monning
eipiad DAy D, G Obpnt infurmasion
cutput IRE MR FERY, Mo dats o be outout

HERZE WAl to DYE ’%ﬁ{f%&g&& TE'&, felboering messager can be send by fhe MALY Physios] Layer

Foibifles te the TYOR Plysion! Laver Bngd
Manaage Cirouit Sdemnal Meaning
grgpisd M CHEL, DT input information
frpret, fedle i 3L Hoindbrmation I ke inpud
HEGH,, of FAL HAL s availeblefor oulput
SR & {154 Brror detectod by MAY

Tl ventmed tHAT nn bethatag of 10 alBoR Gl syl VR sl iR ghie BLALL

HREZEE thpad Message The %g’%{, B &
BEAL Laas 2 bt of data to sond tothe DTE
sont by the BAL to the ITE en the Daty iss mm,ag, i"} & %":s,i*
the loput bitds o ons. No vetiming of the TR ar U0 eigrals tokey place within the ¥

sende U1 i by ‘m;mé: bitds g sers or G0
AL,

IRRR RS fnpud ddie ’%ﬁ@ms&gﬁ The MAU sends s ipws aofle smeessage o the TR Physios] Laver
whan the MAU doss wot hove data o send to G I The phosived vonlinalion of Uue duped jolle muisage
is the IDL signal sond by the BIAY sotlie DTF on fhe Dade In e

103388 mou _gvellable Mossage, The MAYU sends the medi sooslodle mesvage o the UTE Physe
el Layer when the MALU & avallpbie B outpes. The man qeoiiolle mossage % always sent by o MAT
thiat id ahwars prepared o aotpubdeie uilees (e 8OF wemngy sbhould be vent tnetind, Such s MAY doss
not veguive mae reguest o prepove Beell S date output The phvdesl realieation of the o avoilofle
mopssge s an T gtened sont by the MAU s the DTE o the Conpsl In ivoult,

1R854 signal guellly greer (BOE Message. The S0F maemage shall be inplersenied in dhe
forllowingr fashion:

i,
%}
.

The BUE mewsage shall ot be sont by the MAL I a6 o only vne MAL i tramoailing on ths frunk

eorgsial modinm,

1 I more thas teo romote MALS see fransmitting on the iruek coamal modium, bub'the MAL gane
neeled fo-ihe local IVEE is wot Srassmitting, then tho toc! MAU shall wend the Sr(éi*‘ I’%k&?e.‘%ii%k?ﬁ, i
wery instance when more than one MAL i Dranemiting on the conddnl madium, the 3 shadi

bost determination possibie, IUis wecentable B the MAY o fadl {0 send the %Qi‘ ERSBET

g unnbbe @ sonclusively detorodse that more thed sue MAU s tunsmitting.

(3 When the loved MAU is teansmiting o the trank conddsl medion ol coourrsnces of one ov more
addittonal MAs tronsmitting shall conse the 3QE o be sentby the boeal MAU o i BTE.

4 When the MAY hesoompleted eacl suiput fromme It shall perfirrn an S0 taot soguonce. Note that
AL nasovinted with ropoadors shiedl oot goneraie the S 08T sequonne

By When the MAL bas inhibited ine Transedr Fasction, it shell send the BQE message o acoovdanes

with the Jubber Function repuivementn of 10004 sud Flp 1o,

e B E message ahall bo gesoriod Joss than 5 it cells afver the poourvened of the multiple-trmnengasion
esadition. is gzx”i’ﬂf*m st the Medivm Deperdent Interface 4D and shall no Tenger be saserted withia
Hr wit cells after the indivstion of nuiiipie ransndssions cesses b by prosent a9t the MDE 16 2 0 be noted
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SRR ANTY MPETRGPOLITAN AREA NETWERES,

shad an extesded delay In e removad of the BGE mossnge mey adversely alfeel the aooess mathed
iy ?(?nm;e O,

54, gsf Hie SO mossage 1w the C80 digaal sent by the MAL to the IITE phveica! law

i e MO ne theapeennrine d

sewheneves Dhe BAL {e powerdd gl net St whes S

THRES MAY State Hagrmms. The siale dingrams, Figs W08 and 1043, doplot the full sel of allowed
BAL state funeiions relative o thy sepbeod clvadle of the ITE-MAU inderfoee for BAU withoub conditian
g robuirements. Mossages ueed In these stale disgprams ars sxplained below:

enabie dedven Adbvates the path {'xwkm‘{i during norma!l opvention to ososs the MAL trarsmilier dn
fmpress dnbe onte the brunk seoual wmedium,

dlzable dvives Dosebbvates Y path ompleved during nermal operation te cavse the MAL transuitier o
tpress datn ande the drunk conwial medium,

me collision. Signilies thal the vondilion ol mulbiple bransmitters simulianecusly solive on the frunk
sonwial modism does pol exisg

sollision, Slgsifioy thad e oondition ol mulliple provemitters stanltoneensly sotive an the runk cosndad
raedinrn does exdst

Fraome thwer. Meusures the boe the MAL tronwmibe on e trenk vanwdad cable.
ot Hovern Mepsures the longth of the BQE Teet

wrgfal Dimer Monsureg theamennt of thns the MAL bas besy i Jeb mede.

wald e Messures the thve botween oufput idle and tho start of the S8 Test

14 MALLMadivn Bloctvienl Phavecterisiios

041 MAUGe-Coanisl Cable Inbmines. The hllowing subsestiony deseribe the dnterinos bebwesn the
BALY and Bhe conxinl cabile, Napabive viovent b dofined as currenbdalo the Mall woul of the conter wordue
o of the sablel

a3 Popud Tmpedesece. The shund capaditance presented to the soasial oable by the MAL g
cuibey fnel ineluding the means of sttachonent o the conuial cablod is rovomuoended to be net groster than
& pf The magsibude of the vefogtion from g MaAY g}i % the onbls connestion speeilfiad du 1088 bl nut be
more then that graduced by an § of copaeitance when messured by both & 88 o viss Sime and 25 ns Bl
Hme wavefirrn The reslstavos prasented to the consial cable shall be groaier than 1 RO

These conditiens shall be mst in batly the power-off and poweren, nobteansmibiing stalee,

1402 Bles Uourrent, The MAU woust deuw res the cablel bebween o8 pdand ~ 88 pA o the pawer
aff and the plwersorn, nib-dransmibbing staleg

10438 Conslal Cable Sigoaling Levels, The signal vn the connisl cabie dus o u singlo MAY as
maasured af the MAUY brensreitter outpul Is camposed of an s component and sn el f{s:;zgw}vmzt
Hxprosead in tovems of suvvend imasiadiately adincent to the MAU connostion (uat prioy fo splitting the suy
remt How in each direction, the sipsead hus pe offzel componoent laverage do current inchuding the offecis *.xf
dlasing distortion) of feomn 37 mfmin 36« 45 ml e and an se companent fum 3 28 ma wp e the alfest
viing. ‘

The current drive Hudl sball bo met wran iy the presescs of one obber MAY trnnsmities The MALT shsli
B capable of ponsrating o Ieasl 22V of sversge 8¢ lovel on the comxal cable i the prosence of twe op

g
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mare oibwr BAUS Drapeiting ondorrently. The MAY shuldll in addition, sink no more than
when the veltags on the senter sonduoor of the cable drapsio - 10V when the MaIT s bians

The aetual comrent mongueed ol o givan polat oo the cableds n foovtion of the bransmdited morent and
fheeable loss fo the polnt of messurement. Negabive currend b defined oo corvend eut o' the conter eonddug
for of the cable Unbothe AL The 10 80% riag/fal] thmen sl bo B8 & Sos o 16 M. The vivo pnd fal
Shues nroet wmateh wia 2 g, Plpure 104 shows tvpleal wareforms prosend vn the coble. Harmeede oo
fent penerated frovs the 10 MHy Birdamentad perfodic Inpub hall et 8w llowing requiremads:

Heeond and Thivd Harmanies A5 least 20 48 below fusdamenisl
Fourthoand Fith Harmenies: &8 least 30 48 below Bundarmental
Bixth and Seventh Harmonios AL Jeist 48 48 below fundamentad
Al Higher Harmonien AL leand 50 48 below Tondapenial

HERPEL Yoven hawaenies ave iypivadiy mueh lowsr

.................. : _i,} Fied

~$F i

w0 B

G TR e
R —

Fig 104
Lriver Uovrent 8lanal Levels

The above specificationy ronesrning Barmonios eonuet be satieBed by oo spuave wave with o singleanie
filtor, nor ean they be satbafied by an output woavelbre goneraior veploping Hooor roomps withent addi
donal waveshaping, The signsds, se penorated from e voeadey withis PLE shall sppoar ony the coneisl
eahle withant any nversions feee Fig 1081

)

BOTE: 1) Vadbngne pheen ave woanfsed, for a slagds Srnnaamiiler,
{2 Fine thone Ia B8 v nevtned s 30 WG e,
f Velteges sre meoatred oy bersinsssd covnxfeboable adiavent o iransendtting MALL
a1 Manchower coding.

Fig 18
Comxind Trunk Cable Signel Wavelomms
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10.4.3 MALU-DTE Blectrical Characteristios. If the ALl is expased, the electrical characteristios for
the driver snd receiver components connected between the DTE Physieal Layer cironitry and the MAU
shadl he identical with those as specified in Bechion 7 of this standard.

1.5 Chargeteristivs of Coaxial Cable Bystran. The trunk vable is of constart impedance, coaxial con-
sfruction. Tt is terminated at cuch of the two ends by a terminater (see 10.8.8), and provides the transmis-
sion path {or connection of MAL devices, Uoaxial sable connectors are used to make the connection from
he cable to the terminators and betwe tions, The cable has variiras elvetrieal and moechanicsi

orimrr*mem» that shall be met to ensure proper i’}‘{.}(-.‘.}.‘i-ﬁ%i:{i).‘ﬂ.

1351 Coaxial Cable Electrical Parameters, The parameters specified in 1081 are met by
types RG 88 AU or B 88 UL

10,5313 Charascteristic Impedance. The average characteristic cable hmpedance shall be 50% 2 43
Periadic variations in impedance along 2 single plese of calde may be up to 23 £ sinussidal, centered
around the average value, with a period of less than 2 m,

iG 5.1.2 &ﬁ{*ﬁuaiiun. The attenas
sured ot 10 MMz, or 6.0 4B measured ab

ion of 2 188 m (600 (L cable segment shall nol vxeeed 8.3 48 mea-
Mz

10.5.1.8 Velueity of Propagation, The minimum regulred velocity of propagation is 065 ¢

135.1.4 Edge Jilier; Entire Begment without FIEs Atiached. & couxial cable segment meeting
x;;@mm stion Jza i L\E’ll})lt mig,e ;zm‘er nf no more *{hm 8.0 nsin c;thm direction st the recelving end
185 m { (hd mators meating the impedanoe
requirements of 10821 dud 1% <§nwu d‘i one &:aad *Mil pwudnmndvm Manchester encoded binary d*;tz*
from a data generator that exhibits no move than 1.0 ns of edge jitter n either direction on half hit 3

so output meets the specifications of 10418, except that the rise time of the signal
maust be 30 ns 4+ 4, — ¥ ng, and no offset component in the sutpul carrent 18 required. This test shall be con-

ducted in a npise-free ervironment. The above specified somponent & nol fo intreduce more than 7 ns of
adge jitter into the system,

R

10.5.1.8 Transfer impedanuh The coaxial vabde medium shall provide suffichent shielding capability
o prandinize ity to external noise and also fo minimize the geperation of interference by the
medium and related signals, While the cable constraction is not mandated, it 18 necessary o indicat
mgasure of performance sypectod {rom the calde component. & cable’s EMO performance s determined, to
a large extent, by the traunsfer impedance value of the cable.
The transfer impedanse of the cable shall net exceed the values shown i Flg 1048 as a function of fre-
GUEnY.

10.5.1.6 Cable DU Loop Besistanes. The sum of the conter conducior resistance plus the shisld
tance measured at 20 %0 shall not exeeed 80 m@Vm.

10.48.2 Coaxial Cable Physival Parameters

10.58.2.1 Mechanical Requirements. The cable used should be suitable for routing {n various snvie
repinents, including but not Hmited m dropped ceilings, raised floces, and cable tronghs as well as
throughout spen Hoor spaes, Th j wl] provide ins fon between the cable sheath and any butiding
structural metal. Also, the cable shsll be capable of accepting cosxial vable con ars, deseribed in 10.8.
The cable shall sonform o the fllowing requirements.

i

1HL5.2.1.1 General Construction

{1} The coaxial cable shall consist of @ center conducter, diclsctric, shisld systorm, and overall ingulatd
jacket,

{2} The ceaxial cable shall be sufficiently Hexible to support a bend radivg of 5 o

175
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FHERE

[ ERE e e

K b i Ehe ] Fhi
FREGUERLY ﬁ§
Fiyg 108
Masimus Cessind Cable Transle Topedanee

E%ﬁ\&ﬁ‘.%g‘*ﬁ Cappter Cosplueter The conder vondusioy shall be sivanded, Honed copper with sreovese

A NS ok DB o

TR 1Y Dilnlootrie Malovial The diad

IR L2 and 105808 are L howeven asolid o

Eizvaﬁé § «‘é 5131

lding Mesﬁ@m “i“i’m shisiding svatow msy cants m ’;i;(i& i‘?“x‘i {i tami fuid sloments soflt-
3y £HLR LS and the BH
s ehail e 29

i b

i \.wii*mi ng sysiem *;i gﬁ b greater then 9099% covernge, The use of Sened copper beaid B recom-
wpensded & mosd sombadt roevasiane alding ve el

105808 Guerall Jacket

(1Y Eny one of govern! Jnslies
L

{2 EBither of bwo incket dbmensiony m

specifieation of B2 1LY are me

tad Palvvinel ehioride oy snmanple, BV

sp e snampte, FEF BOT

svaterinle shall Be vged protided the spesifications of 1050 snd J0B B are

her ueed for the two brasd clases of wmalerisls provided the

valond hovibg an O el 48 mm £ 88 man,
bar sguivsiont bavigg an O of 48 mm 2 08 o

bt Frooropaivy

ot wpntioable Samenabilily sad suoke oriiards to meet the loval and notional vodes for
nataiiod snvhranment aee 10EE
rand ww of wuble sovtions Qo oxample
fnbaresnnected, whils mesid ; §

pobyeinyt chloride and Sueropalymer dislocirie) miny be
o reguirernents o T L

i7E
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10588 Jacket Mavking. It is recomvmended that the cable jacket be marked with manufacturer and
at o nomdnal freguency of at leas? onee per meter alony the cable

Py

10.5.3 Total Segment BO Loop Besistaner, The sum of the center conductor, connectors, and shield
rexistance ghall not exceed 10 G iotad per segment. Bach in-lne connestor pair or MAL shadl contribute on
wore than 10 mll

As o trank ceaxial table segrent consists of several cable sections, all connectors and internal resistance
of the shield and conter sonductor shall be lnduded fn the bop resistance measurement.

1468 Coaxial Trank Cable Uonnectors, The trunk coasial mediam regquires erminatien znd ix parti
finned inlo seelions. Devives Lo be attached to the mediom reguire o means of connection to the medivm.
This means s provided by a BNO ¥

* adapter, as shown in Fig 10.9.

SINGLE MOULDING
{SNAF’ CLOSE 800y

/

FLYING COVER TO INSULATE
MALE 77 QORNECTOR WHEN
BATHDRAYWN FROM DTE

NESLRLATING COVER

{Tuteria! only and not part of the

Fig 10-7
Examples of Insulated Connector Cover

The BNC eonneetors shall be of the 50 © congtant impedance type. High-quality versions of these connec-
tors (per IEC 169-8 (4]} are recommended in order to meet dolonp resistance and reliability considerations,
Al of the coaxial connectors shall fullow the requirements as defined in 10832,
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fel-4 11 ifii, it g

wnmu:as 24,
shenthl dosy nob o
iy

Arvinsnlating sleeve or boot shipped over the conneciey af utallatiog Hwe 18 sutishle

Tn-Hne conmial oxtenstons shall be mnde with BRO Hmwim,iﬁwm reeeyacie connestery jeined together te
formewne "barrel” An daaulading sleeve or boot shall alen be provided with each bavrel sssemble

..,»méf wr&tﬁc‘% w*%i* BEY Emmimg m.&%mi Ia‘é. gmmmi gxmmm& o fmm,r ey }Qm_ﬁzz&sﬁ. ngigw~

A8 Comciad Cable Tersninator

1881 Condal eable terminators ars used B0 provide o termination bupedance for the cable egual in
vabue o it characteristie impedancs, therely mininuging vefloction fiom the ends of the cables. Terming-
torvs shall be packaged within g mala or female sonnector. The termination impedancs shall be 58 &3 : §
mensured froo $-20 My, with the nmgniiade of the phase angle of the impedance not e s ;
hevminabor powsey rating shiall be G.8 W or groater. & micans of inswintio shadl be provided w
BALEY,

4 am‘*}x fepnde

A8 MaAUto-Cosudal Cable Conpection. A BNG " (log, resepingle, phun adaptor paovides 3
means of silaching o MAY o the cosxial cable. The cenneclion shall ob disturb the Waramissios Use
charactoristics of dhe cable signifionntly: i shall present 5 low shont capncilance, and thersfore g negligh
by short stub longth, This is fucllitated by the MAL bedug lovated as dlose fe He opble connoction ss poasd-
e the MALD and connecter ave nepmally consideved o be one sssembly Long (greatasr than 4 omd
connectiony between the coaxial cable and the input of the MAU jeoperdize this obleclive.

{rverall syaban mrﬁam;ar‘m i dependent lavgely on the MAU tconuial cable conuectinn buing of low
ghunt TapaL

The dosigs of %?w sopnecion shall meel the slectrical requirements contuined in 104, i §oaved the roliabile
iy specified in 10428 The we of BNC T adaptors and convectors satislice ¢ regairamenti.

Figure 107 shows 2 MAUpanarial cabde altadhment.

A menns shall be provided to ensure that the connector savenb!
does nob make contact with sy building wmetadeork G ground ;w%mﬁ
vors. An bsolating cover should thevelre be spnplied affer connection. & powible desigs is depicted in
Fig 107 athg cover should heve thess charactaristion

v inhat ts, BNG P plus male connettons)

Phor amy Q&?;{x wintendsd condue-

1F

BiToRE

{13 B should puaed apninet sccldents] prounding of the connevtor sesemd

{2 B oshonld sHow oase of shischment and detachment of an aovsmbled “T° sonnector tothe BAL withe
sut necossitebing e vemovel of seolion cobile connectars (hat Is, segmend Indegeity by nunintained ),

£y Ishould be s simple mouiding thet sttaches Stmly o 8 connoctyy sasembly

10T Svaton Considerstions

152 Transmission System Model, Cwtntn physion] lmits have boen placed on the physical trang-
mission gystem. These revelve mostly avound maximuss calile levpths (or maximus propagation timey), 8
these can oot erition! Hime values for the CEMANTY sovess methed, Those maxbae, bn terss of propages
vhon Hines, wore devived from the phosioal vonfiguration wade! deseribed hore. The maxinmss confuras
o is as Tollows:

8 A trunkrcondal cable, terminated in e charasteriatiy inpedancs o sach end, Cemstilules o consial
segment A m}%"ai segment may contain oomavinnne of 188 m 600 8723 of congial oadde and g omaxd-
o o 30 MAVs. The propagution valocty of the seaxial cable de sesumed to be 588 ¢ minimum (o
w3 s 10 nwe) Thgw b swd-bo-and propaeation delsy for o eonvial seprment i3 950 e

{3 Repester sels are required for sepnend indeveanneciion. Repenter sels oonupy MAU positions on
sonzial segments and oot toward the mamnrem sumber of MAUs o 2 cosxiad segrmnt. Ropoad
sobs may b looaled a*sy’wi’wm on s oomgial segment,

{3 The makbmom dransmission path permitied between any twe MAUs & Hmited by theé namber of
repeater sets that can be connecied in series (that iz, fourd The meximum number of sepmongs con-
spctod 1 series b thevefore Sve (B 10.8) which ¢ cpssigh of o mors than three tepped conxisl
sogmente; e romsinder shall be Hnk seprments ss defined in 88,1

178
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SRR BR0TE | TiRE
CRMARTYS AHNVIEEE e B0 8 ey st

I8 T8 MAU Pleecsent, MAT compinents and thely amociated conriections o the cabilé cavse sl
sed reflectivns due bo thelr nopinSedls bridging lmpedinge. Whils s Yopedunes woast by implomented as
apecified o MRS, the plocement of MAlls glong the soamiad calde rhust alve be controlled & snsurs that
refisctions from e AU do not seoumniate te o gleniBrant dogres,

Upaxial cable sections ey spadfied in 10.7.2.1 shall be vaed to rornest MAU s Thiv gasraniets s mind
s fpading bebweon Mallp ol 0.6 m.
The todal nunber of BALS om aocable sogment shell and exossd 36

IR Trundk Usble Systom Roarthing The shield condudor of each congial cable semwent sy
mnke slochrical contact with an offective sarid refbronce™ ab ane woind and shall nol mekie aleotriesl done
Last with sarth elsewhors on vuch oldests ss hulldieg struelaral wetsl, dosling, ploonbing Sudurs, or slbher
wnintegded condustor buiatery should be vsed doorver any couxinl conpectirs used o fein onhle seelions
and ferminaloes, 5 enbure that this regsvement omel A slovve or hosd sblached o fonstallation Hme is
ateeptable, (Sas 106383

PR Bratic Diecharge Pally A sbatio dischurge puth shadl be provided, The shield of the trunk
comgial cable s vequired o be connectod be sonhy DTE savth (wiihin the DTE] vis o 1 MO, 008 W mudstor
Shad s aovelinge raling of ab feast T80V do.

120E Instalistion Eavirgomwent. This spegiieation fu intended for nugienrks o woe withing singls
buibding snd within an seeq servsd by aaingde lowovoBage power dstribution syelem, Applinations e
Tng infurplant connections vis exbernal fouldenrs) mesns umy roguirg specisl considerations. Hopealers
s neneandvotbag TRL compinonts way provide the means to sabialy these isolation mynlvemants.

e b wadvizod sl devicss abould n
e syl of hasgdll

e

ifrend fame pelantals The IBANES cennpetion

WIPPE: The resd
SPNtaR MGV U

vi b ogrrndod et skt
R eurreiie,

i8S Eavirensendal SpeciBontines

180 Selety Bogulrements, The desipgner shoold consull relevent Jocad and natloral safety mpolse
tns o sgswre complisnes with the dpvropmate shunderde S winmple, see Appendin A for roferancs
mndariall,

HEBLY Installntions 1 the tronk oondial cabieds o be lnstalied o cose preximnity tn alectrion’ power
cabies, then lastellation practice acconding 1o leonl and ratiensd code shall be Bllowed {sve Annex B
reaonures materiall

HRBLE Bavthing, Whee sariding b mandated by lovally @ nationally presoribed codes of praviios,
the shield of the brunk combal dable shadl be ofivvtivady earthed ui only sne poind sloug the lonpth of the
cable, Bffoctively sarthed mesns permesently somnected to el Uvough oo eirth connestion of suflh
stenedy dow impedante and baving saflident ampseity 2o provent the bullding vo of voltapes thal ey
et bn vndue haraed to donaected syuipnent oy o persons.

AS Bleotrameguetic Bovironmend

ALY Susoeptibility Levels. Sources of nteviorsnes frow the pnvironmient intinde slectramag
netie fields, dloctrestatic dladhmrgy, tronsiont vdiages betwesn sartd conpentions, el
Several sourees of inlerforence will coneribute 1o voliage bulldus bebweaun the conclploable ard the earth
connschion of a DTE.
The physteal channed hordware shall mest #v specifiontions when opdeating in sither of the fellowing
congiitiong

(1) Amblant plans wave fold of § Viu from 1Rz theough § GHa,

FEPTE: Dovels trpiody ol e feom broadsst alations.

ooty natisnal sogrlagions for guidanes pir U meteses and podbeeree AR

2:3)
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i, Broadband Mediom Attachment Unit and Broadband
Medivm Specifications, Type 10BROADSE

1.1 Seape

"*"’w funchoral, slovtrical, and mechanieg! ciz«mc:‘é.@r&«‘iicﬁ of the
Ty el Bhe spenfic sngle aned dual-cable breadband media for
: sty for single-onbls broadband
txs;”mn gx of this spaciBention to all o the THER Leoal Aves Network standasds (U
-1 Repeaters as defined in Hoobion 8 aye not refevand fr HBROADS,

L Overview. This sech ;«:m rip*m@'

%‘?mzﬁimré; %‘i’e‘f&um /\Xi', -_f

FREREN £ 1 LOECH. CONTEOE

BEGBION 4 RAREY A AL CERTIICH,

TRANSPORT B RIEA BNALING

RETWICHR

DA LINK

FETRICAL

S A M;é«;«
By MEDEM DEPENDE
TR i A AR

Fig 11
Physivel Layer Partitioning, Helationelilp to the 180 Open Systemes Intersvnnestion
(GRL Heference Model

The porpose of the MAW s to provide » meanr of aliscling dovices to 2 breadband lonad setwwrk
medivm, The mediven comprises CATVEype cable, tapy, connoctors, and amplifers. A cenxial bromiband
syatom perraits the assignmmend of diffvent frenuency bands to multiple apglic w-For examods, s bhand
T taws apechror can be ubilised by looal sees nebworks while sther bands are used by poinbtoopoing or ek
tidran Hnks, televiston, or audia signals,

The physioal tip s o pagsive directional dovice such thet the MAY tronsminsion Is directed bovard the
headend loontion {reverss direction) On g singlvcable avetem the sinn frorn the MAL st
sier Breguensy £L A froguenty translstor (o remadulator) loeated at the hendetd upeconverts fo 5 carrier
frequency 42, whidh s sent in the fvward direction to the taps (ovoetver Inputsl. Un & dusl-cable ayntom
e transmeit and receive carvier Seguencies sre identival (ath £1 and the MAL connects ta the mediun
cla two tape, one o5 the rovcive eable and the other on the transinil eable The franewit god roovive eables
are eonnecied to sach other ot the beadend location, Pigure 12 shows broadband slogls- and dusboable
el
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Fig 102
Broadband Cable Syelows

¢ CYPRD

The brosdband MAL oporalos by accopting dade o the attached Data Termdnation Bpndpuent OTE)
and franemithiog & modulated wmdie fregueney (BF) doie signal In g dats band an the brondhand soaxial
sabdy sysiem, AN MAUy mitached to'the coble syatiog rovadve and demodulate this BF sipnal and resover
e TR dato The broadband MAU smulabes o basebiand MAL exoept for delay Delwesn Srangddaion and
reveptian, which i herent 1n (e broadbend soble svetem.

A tranam iing MAL Ioglcally compares the bugtoning of the recsived dute with the date Sravemitted.
Suy difference betwean them, which may be due i evrors caused by el liding transaissions, or recoption of
an-earler rasmission framn another MALL ar & biberror on the chemnel, is inforpreted v » soilislon,

When o oollisien B roesguized, the MAL slops brarumilasion i the dats band and begdng bronsmissiog of
s BY eolliston enforcesent {CF) signal i o soparato CB band adincont o the dada band, The B sipoal is
detectad by all MAUs end nforme ten hat o colibdon has oovrped. AR MATH slgnal to thelr atiached
Medin Access Contenllrs {MAUs) the prasence of the sollision. The tramsmilting MACs then begin the
soitision handbing mocsss. _

Uoiligion enfiresment s necegwary bevause BE data signale from difforent MAUS on the vesdband ealie
svatam meay be roovived af different power lovels. Durlag o woliision betweon R¥F date sipnale ot different

184
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nswial Cable. & fwe condueber, cancondric enter condusted an ldl conslant impudanes
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Ciroap Doelay. Thes
eps. Giveun ﬁ(«iuy ward

i}*&égﬁ;é&ﬁéiﬁf
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Ered comprising

Headend, The losstivain u broadhs
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the physical
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o LEEE Edivon LAY AND METROPOLITAR SRIA DGR

Tranglation. It 5 sioglecabde systom, the procsss by which fnooming brensmissions 2% wne Trogneney gre
sonverked to another beguenay Sy oulpolng tranendedion. The franslation takes place o the hesdend,

Tromention Logs s modulated date waveform, the pewer difftvencs before and afier implementing the
Slering necessary o constrain & suoclvare bo o spenified Fregueney band.

Tewnk Calile, The realn Qavge-dinmeter) coble of & broadband couxial cabde sysien, Ses Drop Cable.

.18 MAL peud Blediom Objoctives. This subdection sietes the brosd oblsctives and sssumptions
underlyving the specifiontions defined Birougheut thivsection of the stendaed.

{

fovch

1 Provide the phoysical weans for communication among ol vetwork Date Link Batitles ueing »
hrsadband coaninl maedivm.
{2} Provide » broadband Medive Attachment Ut (MALY that ds compatible at the Attacdoment Unit
intw‘f&i e UALTT wath DT Hs veed on o badoband mroedivgs,
roadband MAL that emulotes the beseband M
gl I}Q B Chrpadn BT
Frovide s breadband MAU hat detects colllmions within the thiving omeirsints specified iu he
Gusabend case
81 Provide s brdsdband netwiek dlametor no loss than 2808 o
@ Provide o broedband Fhoysieal la i allwwad 40 cagture the madinr
during s sollislon due to slgns! Tevel advantagy Shad s, ensures Tabroess of the physlend lnve
%y Provide s hrosdband MAU thet a,ii,{*cis %Eammr&} in bath receive «gm:i transmit modes.
53 Provide s broadband MAL that reguires s rapemiesdon bandwidth no wider then 3 MHz
81 efine » shysionl mierface thad tan be boplemented Indegend
of hardware and sobieve the intended lovel of voroputifdbity
broudband locsl sres nebwork,
{18 ??W}?id& & m:::zix'uﬁﬁ'aﬁ&z‘t @?iz&;‘-xwi Csig s&bi@ w’ %ngia %m:;(im fm ard low B srror rate performancs
3 i faoe shoald 2}{, fsgn bhan o T
15 ii‘ fomm i“m ::Mer g;vf ] ;mr‘é: i i(‘s’ *}i ¢ ~osse signal-te-notee vatio of B8 G8.
{11} Provide o brosdband mediven physical lover that allows for implementation i both dust and sin-
gle-sable gyetons.
{38 Provide for save of Bustalstion and servics.
{33) Frovide o communication chanae! Hhat o

dlay Fross T

3

st with other channels on the sonie physiesl medium.

iz not an objective of this broadband MAV to allow its use with {he bassband repeater defined in Seo
fien 8 of this standerd,

a4 Compatibility Conglderstions A6 buplementations of the brondbund cossiel syeterm shsll be

ctmrpatible ot the Medivm Dependent Indorfase 4D, This standard provides mediim spesiBeations
the interoonneciion of all AL riops The seediun Heelf, the Bimotional copability of the MAY and the
ALY Intorface ave delined bo provide the bghest possible Tevel of compatibility sy deviess {éwg\gm}*i by
different manufzcbivers. Desigows are free 1o implement vireultry within the MAY o an applicat
dupendent menner provided She MDD aod AUT speeiflcations are satisfied. Subsyvatems baved an this sped

fication may be lmplemented In several diiferent ways priovided JM;&&%&?}}E Hy ot the medivm is
tadned. It in possible, for example, 1o design an ntograted station wi wre the BAL s contadned within a
physicsl DTE avaten componant, Serely eliminating the AU walde

‘&‘§ ‘ﬁ%ﬁ@'ﬁm&;ﬁmﬁ@hip to PLS snd AUL The broadband MAU and cable systam spesifications alomely
T (Phyetoal Signaling and Atbuchment Uni Interlies Specifications) The dusipgs of »
.' s:s}xzz;mm nireguires the use of holh (i seetlon aod the PLE and ALY specifcations iy See-

18 Mode of Operation. In its normal mode of sparation, the MAL functivns as 2 direct conneetion
eert the DTE and the brosdhand medives Deta from the TR are transrdtied onde the booadband
sber mnd all inband date on (e conelal cably sysben bs recoived by the TYPE This mede s the

1B
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CEREANTD ARSARR

mwe of operation for the intended message teallic betweon statioms. Other apsrating modes, such as &
nopback mede or o menbior mede, may be provided bul srenet defined by this standard.

.2 MAY Fonetions! Bpecifiostinn

AL MAY Punctional Begulromenis The MAL component provides the means by which signsls on
the physivally separabe AUT signal obreuits o and Born the IPEE and their essodeted inteciaver mossagog
are coupled to the breadband conudal medivm, To achieve thiz basle obdective, the MAU componsnt vone

tains the Blowing wapabilities fo handle message fow bebween the TUTE snd the brosdband medivn

{8y Trensmit Funclion The abilily fo ranemit serial deta bit strenme originating sf thelooal IFTE in g
band-limited wwodulated HE coreier form, o one of move remnte DT Es on the same network.

2 Regelve Function. The abilily o recelve o modudated RF eim;g aﬁ;{m{l inthe band of inderest frem the
brondhend ropyial medivm arnd demoedulate i into & serisl B sbheam.

{8 Collision Presesce Puneiinn. The shility to detect the mresvnoe of ben or wmore stations’ soncurent
franemissions,

{4y Jdabber Punetion, The «xbx%e*‘jy of the MALY Beoll to interoupt the transmit Bmctlon and inhibit an

shnovmally long oubput dals stream,

i 2 1.3 Travsmit Function Begvivements. The trantmil fanction shall inelude the Bllowing wvape-

{3} Roceive Manchesier encoded data sent by the Josal TFTE to thee atteched MALU on Clraadt DO drans-
it data paivl

{9y Decnde the Manchester speodad daba received on Clronit DG fopeaduoe NRE (Non-Return to Perg)
date and o recovared otk glenal

{3y Seramble the NEE date ssing & COUPY V28 -9vpe sorambler with seed changed on sach fransmitied
paickat,

{4} Teapsfivm the nooming bite forlor fe moduladiond to provide sn uneorambled altesnating sertmong
;m%w;’; '?z:*&“m;mx(*{* bv an 5 ma‘mmm%% "%i’z:ii» H@»mi oy {‘Eﬂi?ﬂ’ serambie i%m w*mggmé&»z“ of :,E%):»--

z§'§w;m§ _Emi z‘ﬁ' Frame {.mﬁim oy iﬁﬁi}?{}% iy
enoode the packet gensrated shoeve,

tanble ﬁ% X
£ Differential

sending the ghove generated diffrentinily sncoded ps.&{}mi.
T Trive the eomudal cable with the moedulated BF signel

15-3 furedionally reprosents thess capabilities, The brdes of
sad the result ks the same,

B fnnetionsd blacks way be albored

| WANCHESTER ERANE
ALl Uanloran B peromusTTER

PR

”@;“;E}“&&ﬁ

f?
f
b

LATOR

e MO

g 118
Trapamit Puootion Heguivements

RUCKUS Ex 1006-pg. 185


3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc


N ETWORRE

By e prae

& ‘-’si%; shrodes $hat

wiche B v 3
4y Dlesersmble the recebve bit sfresm v
{8}

s &”Q&I}‘i r of presanbie bils lost in the recgive mm ;»zi F1 5;? s aF winus
e the Mands r onceded D shrenms Mo more than € preamble
g pravented o Uirouid D ol the ranamitt
@, using the poshamble (BROFD, sod anwure that no deirs
I i.“}‘:ﬁ o Chennit BHL

sebve aignals inthe eollisins enforearoest band ang
Bands-anthe broudbend medivg,

sy be dost

gnale o e dat

arfurm the felbvwing S

by emendeds iy the transedt section theoueh o the T B

womree nd
] et the UMD In the frambmid ﬁ;g‘;{i receive gatd
i) Compaes rocelved wmﬁ’s% fadd Tuktw wd
froanmnid UM Gy
' ;E‘Eiiii.? fanel T *m, periir
Hinl detecon of BY dals
inton packed,
g fa € AL COLLIBION DETvetion slate i one ol the fellowing vopues:
& Bt ervor s Tound by Hie b compnre prosuss ?Eﬁmiﬁg’} the ladt bitin
The Reealve UMD Thnor espiros before s 1 ik x*‘im‘i i e received B sbream.
Ths MAL revebven the owt B + the AU AFTEH having recs
an BF ﬁ;m‘wﬁ Frann tha o
H ‘i..?;:}:ssv #5 i,a»wmr e 14 }{ i€

FORS.

e dhe

e s
targdinmn

{4y A Hecgive {

)ﬁ* ax dong ns the
i oo onermadly

o

/““‘c

o adidrass.

£y ST wtpbe vend the :‘uﬁf” {onalite_greay
i bhe OB sipmd fow s g as ¥ slpasls are detecied on ixin
e t:.iﬁ baosr nbiision i»ix*im*éwz;ﬁwi hands,

{83

£33 st phase ©

nob eonme instive i‘;&*éwe : 1 OF boonmes 1

{101 Test the callision i

sl This te

pastamside tran
o (B wlen

v Tailwing oven mseounber & odls
ihinga ba ; ; ey the ond of the
baet i Burst on the reoeive side B the burst b delestely
candb O of the fransmitiing MALL

plt

BELEL O
enforcement (O ransmiiie 3 that go
power lovel ax the dats signal past

Altton Fuforcoment Tonumnitioy Rﬁi’*f;!&ﬁ%‘@%i‘{@& The M
famplitede BFE ¢

wingd ab the game
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CINMAME

12 Yelllsion Exforcoment Petection Reguivementa. The MAL shall detect snergy in the
OF band hal is within the speotfisd range of eeeoive lovels, irrespestive of the wignal power leval In the
datn band.

kg Jabber Fundtion Regiiraments. The BMAY shall hove arabber foucion that inhibite trans.
shon onto the conxial cable inferfnce I the MALT siterpty fo tranesmdd s BF sl dovper-tlion 160 o
The RAU ahsll provide so MTBE of st lonst 1 wniilon houry of continsons speration W;*%:g;m, rondering the
frunsnvssion medam weuseble by other branscelvers, Tronsmissions of less then B s ghall not be
afestod, When e inbber cirondt 8 aotivated, sipnod ouality ervary b vont an Cleenit O1

it D0 shal slso be monttered for drampovisdons it exeess of the maxbmus packet length. I the
;}g{q}g{gi in fonprr thas 30 we, oo attompd ahadl be made to desetivate the tronsmditer befors the jabber dr
st donetivated, te avedd Jooking up e ubkitdue to s non-MART fisiii&’” 2

Stiate dlagrgrs deflning the sbher Hmetion may bo und 2 11258

$LE DTE VLA lo MAT and MAT fo DYE PLY Messages

TLAEE VIR Phyeionl Layer @n MAU Physiont Layer Mesangoes
went by the
for the dat

Tho fallowing mesages oan be
PR Physion] Laver Babities b the MAL Florslen! Layer Baitien referto 7.3 of this sbondund

Hons of the sigwalss

Mossnge iveni

Meaning
eipu H Ry, O Onstput informatien
puinwi filie Y 110 Nodata te be vatpmd

22 MAY ‘Pizx&s{*ai Faper do UTE Physios! Layer Boveagos The Bllowing metmages can be
sont by the MAL Physiogd Lovor Eniivios te the DTE Phesiad Laver Entitien

BMusanie vt Bigunl . Meaning
smpud i v € Inpubtinformation
i L My bupud buformation
5§ [ MAU wavailable S outond

sunaf_guelify error £ ;SQ (BB FEreor detected by MAU

BLELEY fnpad Message, The MAU Physleal Layer sends oo fapef mossage to the T Physesd
oaver whan the MaAU bae o bivof data e sond fo the BTE The physical realizafien of thetapnf mossage s
G OO or O geni by e M "3“"* fo the DT op Giresit B The MAY sends UD0 Wihe fnput Bt iz 3 zoro ur

£33 ,,E»p I s Erer and ssyrenetey on CEH sad 131 shall be no mors than that spea-
Hedd i VLRI

M s ane

AAAE dnpnt fdle Mossags The MAL Physival Layer sends ;-sm inpred fvffe message to the DTE
tend Lupwer when the MAL dees sot have dats o send fo the TITE, The physical realizstion of the
faprat; dofle wonaage (v Hhe 10T slonal cont by the MAU o tha DTE on Gleoult DL

BEREL3 meon_ nvedlahle Bessspe, The MAL Prysieal Layver sonds nomen poailedle messspge to
e hysies] Bayer when the MA syaibable for ouiput The mei sualiohly ?“a‘ﬁb&a;’{*i alvays
by an MALU thabis "3*‘(@%&’“&*&:& s autpal data. The physieal sealizntion o Hie s oveifadle messwn I8 an
TR sigmal sont by the MAU to the DTE on Ulrenit OF

st

2254 signal_grality srror Wessage. Thraignad guelity grrermossag i be lmplanented

i the foliowing fashion
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ANSUTREE LCALARD METROPOLITAN AREA NETWRES

(1) The sigrad gaality, greor (BQE) message s
feansinittiog o logal longth packe
part of the BOE salf tost.

{33 M the MAY sonnecied to the loeal nede is net tranmnitiing, then the lecel MAL shall send the sip-
rend, guality, grror message nevery nstance when 4 detects power in the eollisder enforeement
bared eariier then the thme souivalont for vecention of 2 B2 Bt date Bame plue greanble and S8

{8} When the Jocal MAL iy wensoibling on the comxial medives, ol occurvenves of one o more sddi
shonal MAUs transmeitting shell couse the slpnal guallty preormessage W be sont by the loesl MAY
Sy e attached DATEL

{47 When the MAL bas oowplebed @ spwcenafl tranamdssion of & pocked it ahall perform an SGE Test
segvenes, Ty this lnatance, the cellision enforcomend B signal bs intorproted o an S0E Toet signal.

1 oot be sent by the MAY ¥ se or valy one MAIT &
(s specifind iyt stendand) oo the comdal medivg, svssptas s

FE2.8 MAU Brate Dingraams. The operation of the MAL during sorpial transmisgien and recepbion can
e denoribed by a stete disgram thet relates the fenctions of transmiseion, recoption, eoflision detechien,
aned eollision detection tosting, Flgure -4, 58 the end of Yus subeection, shorws the sty bransitions T
novimal operation, Ahneomal conditions sre bnplementstiosapss

The state dingeam 1 Flg 13-4 doos net deseribe the operatios of the MAKY 1 detall, This fs Hund B 112
and 113,

The sperstion of the fabder fuatisn s dedoribed by the siale dagram of Ply 108 When the MAU Jubber
siote maching is in the INTERRUPT o JAB stale, sudputs of the MAU Jabbey slate wachine shall wvar
vide those of the MAU stute mashing,

11281 BAL State Diagram Messagoes. The following messages are used {n the state dagran

8y dashle date drives. Deactivates the wechoniam by which the RF dete slgnal s Improssed onte the
conwiad cable,

&y enable date driver Sotivates the medianise by which the B data signed Is Bupressed onds the
eparinl cable

(3 diuable CE dviver. Doactivaies the mecheninr by owhish wll
fmpressed sndo the voasdad calls

4y snable OF driver Activates the mochonivem by wiieh dollision enfresment RBY signals s
impressed onte the oandtal cable

(B mnn ovetiodle Sippifies thal the MAL i aveilable for ronsmission (that is, there b oae 8QE
aofival

8 signal_guadity prror (SGEL Blgnifies that the MAL hay detected o cudlizgien, 58 hae suocessfully some
pleted the BOE Test soguense, o tha labber oot s attive,

{7y ntard DOE et tmes Cavses o Hmer o bogln counting so that the BRE Teet slpnnl may be ssntto
the cosial sable interfoce

)y posiiive dizable. Prevents any BF stpnal froms belng send oot the cosnied esbls,

don enforcament B sigosls sie

LA MAY Btate DHagean Signal Mames. The eignsd noomes wied i the slete disgran aee a
follows:

{1y PowerOsn, This gigas] slpnifies that power hes been applisd to the undt

{3 reopoergy When this sdpnal fn aclive, sn BF aignalon the cennial cable hoas beon detected aither in
the datn band oy inthe colliston exfbreement band or to both, The deday In seserting o dessseriing
s signal i suffidently short Shat the delave spesifed it 112, 4.5 are e,

{8y ontpud, Sipnifics fhat date Doy She DR 48 belug presented for rasedssion ab the AUL

{4} b= pmd {Transeli Usiorsmbled Made Delimites), Whan the Unsorambled Mode Delimiter has botn
dotected in the bransmit dats sequenee, this slenal te asseried,

3 re v (RBecsive Unsorambled Moede Delimiter) When the Unserarabled Mede Dalbmiter han besy
detected in the veceive data seguence pe it s canveyed S the comdal calide interfane, this signel i
annerted.

&) SQE feet timer This signel 5 on during the time that the SQE Test Thwer s engaged. 48 the ond of
the Hime, this slonel is deasserted.

{73 re (Recsivel Az Jong sy date is being oressnted by the MAL to Clrenlt T8 of the AUT, this d
sotive. Whon the lest biv ol the recsive dita has been presented to the AUT thigsipnald

g

G
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IROABC senaa soue
CEMAUD ANSTHER S0g 8088, 1042 Bditin

(@ eed (Collision Bufercoment Detostiard RBF signsl powsr in the collision snfircernent band canses

this wigual 1o e aswerted,

eod window (Uollldon Bnloreement Deloction Wicdow) This sigaal delines o peried of Moe (o Swins

dow”y durivg which vellislony may coouy, Hs purpose i v distinguish collisivn enfbresments Som

SOE Test sequences on the conxdal eable, The window epens when rx_bnargy goes active and closas

aminimurn of 885 bit Himes later The muwimn fme the window may be open B the minimenm

frame lengthy, plus pretmble and BF D 570 Biis.

(10 mvrnd Hmesud (Revaive Unsorambled Mode Delimiter Thuesouty, I is possible thet the Hecpive
Unsorambled Mode Ualimiter vay be covrapied by o onllislon such that the bbb bl comparisos
wigy not betn, This sipnal forces despotion of g oollisdon dus o fallore fo detoat the ry nmd withing
mritn e The tmeout beging upon receipt of BF signal n the dala band snd sxpires 32 bis
timas lnbar,

detockad botwaan the rocetved dats sbresm and the braosmitted deta slroam.

{38) bisbrer [BE-DyeBat Window), Bitbybit compariaon shall be pecformed vnly for a Hime Joug svough o
prariites that the las biv of the sobres address Bas been oxamined, Thiy signal s ssperted affey
the LIAETE fe veesived and throughout the bid-he-bit somiparison provess. Th plase & bonnd an the lowm-
tion of the soaree sddvess relative to the UM the manimus presmble kngth permitted for eperie
tiop with the brosdboad MAL §s 82 Bits. This plocey the Tt Bl of ths souree addvess v Tater than
143 bty after the UM

{13} ead gate. This dignsl iy & poting foneton hat serves to shaps the tning of eod durdey an SOE Thek
T becorpes trae g mintaren of 8 and o maximam of 18 bid Hmes after the lost Bt hes beon prosonted
o Cirenit 1Y and stays nolive 10 5 5 bt times,

{843ty energy. This sigoal siguifies thet the MAU % atbompting 1o transini an RF signal onto the cosrs
izl cable,

(15} frame tmer This sipval is on frony the beginaiog of outpur wnidl # 35 reset o uintil it B been an
eontinnenshy e tmeent? & The valve of Hmeoudl shaell be groster then 20 ws aod lees than
shmsantd.

(18} fab tteer, This stgned borrs s when b engrgy buens oo and beals wetl] 10l vepel or vntdl 31 Das heen
g pantinueily e thneout . The value of hmeout® ahall be grester than Mmoot sod loss than
150 ma.

i1
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GEMACT

The veeviver shall be capsble sf opersling in e wble envivonment loaded with TV sigoals o sxample,
svary § My tnothe UBAYL The TV signaln shall beone hgher than 10 JdBmY peak video st the rovsiver
afy 6 M LRAL The TV xig hall b in thr S+ 10 ¥ 3 i ik
coaxial cabdsinterface,

HALLE Beoelve Tupuwl Mechanios] Begulremends, The recelver mochandcal interface shall be s
fH i fomale Froarios coaxind cennector. The sonndotion b the broadbend medbum shudl be throogh 2 ooyl
sheogs cable with o meting male Foeerion connctor. For single-cable configurations, the smbe conswsclor wmay
b used for rechive and tranamit,

HAALE Transnit Interfaese
FLELAL Transmit Cutpat Bepedance, The somdnal sutpat Dopedence st the tPanwmdt port shall

b TH AL The reborn loss within the dods zod collision endercemeont Boguency bands shall be ot east 34 4B
with power applied,

118182 Tranamitied B Packet Formal, Floure 118 shows the ransmibied BF packet fevmst.

TLELES Transmit Spectram and Grovp Deday Charaoteristios, The transmil BF deta aigngd
shall be binary phasesliifbheved (PEK) modulsted and shall have o Dreguengy spectrum egnfvalent io
hmsebeesd ralvechconine Nyguist fllarving with o rollof foctor () of 0.4, and within the Hulls of Fig 107
Forveotangelar pulses, the Slber charaelerislic in

fiad

e A+ SR AR o S B3
Bogwl o
w {1 1o EoRY R .‘-‘{‘: i A
) .
& :w B st ék}i

whers T = ene symbol Hme U100 ns for 10 Mbé) and a = B4, and the Srsd term sceounts for the sin 5% spev-
trurn of WEZ random data.

The total varmtion in group deday from Cirontt DO o the BF conxiad medinm interfhos shall nob swosed
20 na dnihe froguansy bagd Brom the carrier regueney 104 5 Mz, and 32 et 5.5 MEs,

The colliston enforeminens (U glpaal shall be u constany muplinds pulse with conteollad turnon and
furseoll tmes. Banddom moduiation may be added {o redues the prebeinlity of coneelialion when more than
o CE sgnal i oreelved simeloneousdy The modulated sinad shall have an stantaneons freguency
within 078 Mz of the CF band center fregueny and shall conform o the sphoirem mask specified bn
11.3.1.5.4, The random medulation may be derived From the brapsmit MR date sbream,

The UF stgnal vise sred Bl Ymenahull sppronimate & Govsglun shape of the fer

where T = ane symbel tme and ¢80 br the vies Hme and 10 oy the &l time.
The CF and data BF signals shall ned be fransmitiad simulianeousiy

ALEA Transmit OutolBand Specirum, The tranamitied power outside the spad fiod Band
shall mest or sxcced thy relutive sllenustion (RA spesified below, under the Sllbwing cenditions:

185
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Fig 07
Bpeotrom Mask for BF Date Sigoad
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Fig 118
Trangmit Tut-of-Band Power Stwnusiion

A28 Collision Enforcemvnt Sigonl Leakage Heguirement. The nallision enforessiont |
rnal loakage to e couxinl cable during duta bransrniasion angh while the MAU & net enfarging ol

shall be Joen than § d8mV roe Loeskapes shall be lews thae 30 BV woe when the MAT st by the
tranamission mode,

14028 Tearsenit Guiput Mechanicn! Reouiromente. The tranemit mechunics] tatesface shall
o T8 £ fusle Vaeries conxinl ctnnsctor The connentien to the broadband medvanm shsll be threngh a

1
s

ot
o]
%
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ARG

AN 3 loun Bditten LAMIAL AND METROPOLITAN AREA NETWORKS:

sonvinl drop cable with o mating wals Pasries conoecior. Forsingls cabile nstellations, the same connosior
sy be pned for ransmit and roostve.

1188 MAL Freguenesy Allocadions. The broadhend MAU vnes & dute bad 14 BBz wide and a5 @i
cont cotliston enforcement band 4 Mz wide. ,& winggle cable mideplit cdndfipurativn with & fregueney offset
of IHE .25 MHz o 19285 M bebween forward and reverse rhanngls i recommendad. Other configurae
Hona, inchuding duslcable, where forward snd reverse chapnels are onosoperate unidivesbionsd cobles, aise
m*'} gﬁermﬁ s(:% * ’{“he g}&éwm ;*za m*&g ﬁ‘%}r f:ifi(‘" wussad ‘*ﬁ” mh ﬁzmmrmm é:k MHy ﬁmmﬁis is wmiﬁs}é m %&M

A8 Sogledable Systome Frogueney Allocotions.” Tabls 1021 Hats the porminaide fee
guency hand allocations for soaglecable ayatems. The 18225 M translation s recomumended fir adl new
degigns, The 18885 MEr translatien iv allowed for compaiihility will some exisling sysbems. The
156,28 M ﬁmm'ifiﬁmn reaniis fn g seversal of the date snd colliston euforcement bands, as ﬁw Fower sido-
bl e nged,

1,928 DusbOCablo Svstems Freguenoy lsentions.” In n«x;;smmmm dual-oalle sestoms fans-
it snd rocelve Freguencies are identiesl. Table 1182 et the permissille fruquency band allecations. In
sumns instances translated dualonblo systomi are tnsballed. Tn such cases the slngle-cable Breguency allsee
tone mey ba peed,

Table 1131
Sagle-Unble Fregueney Allscations (Freguoncios bo MR

TRANRMITIER R f”"ﬁ”ii £
Fransl
THRAES
iata gl Eind Prryismnil Faadand Rosaben Hendund
Uaprier Oty Frowg S Hand Laend
43 fivd FEEAE LEE R IBEHES PRA R
Ed %4 I IR Pt S S
B8 s ST T v i: o
A T BRI BT LT Binaes LERER
& 1% S8TRTY TS st Rrdid FRegis ESRES
TH 54 R Th-LTE Pain ] B ZEBTE

;’\éi}”ﬁi‘n CEEY Howsk of thaes gt
“"‘E" ey e of the &
{8 4 daneton thie profhived Srbu

S bl wad be & 28 i,

¢ s bfaeating.

133 AVL Bleotrics] Chargctoristios

TELASE Bleotrical nolatlion Beoulrements The MAY must provide inolabion betwesn the AL
suble and the brosdband condal wmedinm, The isolathe bopedancs ehall bo gronter ther BEO RO at 80 Ha,
measursd betweon sny eonducter neluding dhield) of the AU Interface cable snd efthey the conter sundug
o o shdeld of the conndal calde. The lsolation means provided shall be able to withstand 500 Ve vins for
ane minaie,

The BALU powsy supply, iFprovided, shall weel the sporoprinte nations! requivements. Bee Reforencs B
for guidance.

Ve vermmis sz of 335 % wnd all of TR0 1 snd 11825 see not park of the B30 standerd. Frequency stlocations sre v suigoct fir
siekbionmad stang

3:
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Table 1122
Braal-Uable Froguoney Allvostions (Fregueneies In MHS

Data Tl i Tista il End
{iarrisy Uenger Freg Bamt St
43 Bl SEa BO.84
45 B 8 s tey)
86 EE BT HaeAiG
sk i H4-B8 o)
BY ki Gl FdeEl
Th 32 ] k&

2E8.28 Bl e g2l
243,28 26058 b P L)

HELE 58,25 AN ik S

240-R80 23026

A SEEREY

EEE-RYE ATE-EYe

i are vverianiog.
wif fwor A MG
teshiiong,

888 Covpent Conmmpbion. The MAL may have s own puwer supply but s alse allowed 1o noe
the power suppled by the DTE theotgh the AUL cable. When drawing corrent from the AU, the cormant
shall not exoeed (.84 s provided by the AU souree, The MAU shall be capable of operating feorm all pasgie
blevoltage spurces sesuppdied by ihe DVE theouph e resigiencs of o)l permisnible AU cables. Tha WAL
shall ned disrapt the breadband ceagial medivm shonld e UTE power soures $ below the minkmam
aperaiional level wnder abuormal MAU load sonditions. The MAY shall be labeled exdernadly to entif
the nombial velue of ovrrent reguived by the device ab the AUL

L3 Dydver aiad Besebver Beguirements, The requivements e AUL cable driver sod recsiver
couipanents within the MAU are ideniical with those specified in Section ¥ of this standord. The drivers
shall provide aignals thet mest the symumetry and jitter reguirements of Cireult DY defined in Bertion 7 and
the recelvers shall soeent denales thot have Graverasd the orstase Jengths of AT cable.

=

B84 40T Mechanion] Connvetion, The 3AL shall be prowided with o 1B-pin male connecter a5
specilied in detall inthe PLEAUL specifontions, a0 7.6 of this stendaxd.

B34 MAL Transfor Characteristios. Signals presented on Cirenlt DO are wansformed inte signals
st the conxial cable interface by delnying them and by reformatting them, Sgnsls ot the toaxial coble
isborfuce srs transformed o dgnels an Clreuid Bl and Cheplt OF by & diffbrent framing changs and by
sdditional delay

BE4L AU {o Coavial Cable Framing Uharsoterdstios. Date presented on Ot DO sl st
be vessived differentinlly thon Manchester decoded Into an NEZ data stvesm, The faming of the data shall
thoan be transforied {nte & sew pavket o prosentudion to the RE modulater in the follvwing wiy (see
Fig U8 and Fig 108%

€4 Up o & bits of the fncoming dabs sbresine may be dropped G detection and Manchester decoding
BUSBOSeH,

{2y Beghwmitg with the frst zere, 30 bits of vorvssne pattern ghall be sent i rocslver synchronization
and claok recovery

1
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SRR NS 09 0.V
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Fig 159
Fuaoket Foramat ot Modolator Input

The next bwg Bils (rero-one b the icoming pellees) shall both be sebty sevo and ferm the Usdorane
Had Mods Dolludter (UMD The UM shall lte e plave of e stvo-one I the Incominy vetlerny
it whiall not e bserted 0l the dade sty
4y AL remadning Bl o the probmdle, SR and dute Selds shadl be soramd

sorgmbler p i '
Ry A postamb
innt soray

af Cuming g DOTTY V8

F4 ones shalk be added Ers‘;;m}{iiﬁwiy after tha
ety The postamble may be extonded to allow

{ sebamide is not sorandl
wné;f i)i ?.iiﬁ irs@.m»xmtmé signal,

cumrbratied , e ikuvrn i }wg’ i‘wé
8 AL sy Dunmodifiod preamide; UMIE serpmiiled o and pestamblel are

ivvariod,
£y AN bt sent fo the BF medulsbor are diffores
the <§at£i hefbre }“& F §'§w differentisl enender

Frite i

the apnes

5y bransmiting a

Hecause the presm ‘
 eboiorors Jongth prenmbde of €7 bits The
Fiy ing,

s of the eoming dads on Clroplt DO S medified, 124 4
mwiiman preambls lengthis é}?d)&’mi fa i}a és& ;.Sﬁh #

uning a4
erted by the ]
Thesoramblad HE :‘ﬁwﬁé{é fwess Wiy §i EE f(fw t,‘%?};ﬁud izmpﬁ%ms
The entive enceling gZ%”t}'s:&,éﬁ X b sornmnblivg and differongial é}f}“s)&m;’ in etnen
et o o divisken of the polyscmial vepresenting e dats tobe Granmnisted by thed

Ty oguivee
swing poelynasimial

R B R e T u

BMALU shall demodulute, dithrenti M?
arnbled and inverted dats st
iranamdtied defe stream sha

11342 Cosxlal Cable to AU Froming Charseteristies
desnde, and tnverd the recoived BF deds dgonl t vovover the s
ghall be recvvored snd g replics of the vnfilfered and nonlavey
st The restoved dade sl be forced toos logle Mond” ginte whenevrey no RF dadg g}gmaf etk
srevents fdse UM detestior and Forces postamble dotociion when no sorvier §o prasénd

The framing Infhenation contalned {n the BY dats strenm shiall be wsed b ress: %ms:i the reselved dota
s that e mors then § bt are lew and oo miere thas one bit sdded o the proambls Seld, and no bits axe
added 1o or lost from the vnd of the ramamit ,:iﬁ - Betection of the UMD in the recodve dota shall bubiade,
adter & fxed d & toeally genoratod prosmble sequesen of fersong paftevn. This patlers 88 07 the
pregmble iv aliered dus o the Baning mf?:/fmmimx ab the beginning of the pecket’ the zers-one syneheo-
afion and ol severy seguenes, the UMD, and the deserembler synchrentzation sequemecs.
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e 1141
Pitferential Encodey

The MAL ahisll desoramble the received ot wilng o selfayuehrondeing (CUPFT VS wype desermmblen
Mo prior knowledge of Hhe seed vsed by the sranbler shall be asumad by the dase ;

mibder elrenit, The
desermmbler shall have valid cutpnt ne lofer then 2% b intervaels afber the UMY i detecled by the

oeeiver. Ao ospmple of » deserambler i3 showe (o Py 112 The differentiel décoding povformed by the
Aerpudilater and the desermmbling fsetlon are wesortislly sovivalont o multinlying Hhe vocoived polyns
avied B G ag deflnnd e the sarantbiing and diffevendial encoding requlvements sabsedtion shovae.

After thy descrambloy s synchoonivad, B2 bite after the UM, the correctly deserambled racelve data,
sharing with the 248h bib ator the UMIL shall be Drapeforvad t0 the Muschester encoder snd therefrom ta
fhe AT The delay from the detostion of the UMD to the beginandng of the locslly generated sero-one pats
torn shall bo chosen s thal o wore thag 6 bty of procmble are ot and ne more than one Bit sdded, in
rnnsmission fom Clrenit DOt Gl DL

Tho MAL shall detest the “sere® followed by 22 "o (the postamblo patternt and, bn condunstion with
the loss of carvier detection dn the data band or the pressnse of & collision enforoement detactibg signal,
shail enpers that the packel presantod o the Tecal DTE has no extranecns bty added by the MAU o the
sned ol the packetd

E0L
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TASCAL AR METROD

AREA WETWORKE:

ShRARRILES

R et # SHEY REGISTRR
i 5
TESTAAMBLED
R
Fig 1143
Blesersmblor
The SOE Tt girosd shall b detetod on thy RF lnterfaes and the SQE sipnal shall be presended b Gin

gt OF of the tranamitting MAL, subject b the ® - vestrictions of 113454, 1 the sigal s net
shesrved st the BF inlerfoce due to failorve of sny cloment by B tranemitter or vevelver, no SQE signal
may be presended o the AU fn the event of & collisdon enfureemsont, anvrgy will appeasin the eollision
endaresmendt band within the cod_window e after energy Bt appeary o the deta band. Girenit OF shigll
be asserted when collision enfreament g Brst detected pnd shall pam fo be active ot afier the BE

signad on the BF port bes subeided. Mot that an BUE Tost sipnal sppendod to s poacleb whose Tongth s Josy
than the sed_window time Jesy than the miniosan sllowed packet ngihl will be m{ix%ﬁﬁ%gr&ms&rﬁﬁ@ fram s
inde asoound

solliston enforcoment, excepd by the MAL fransinitting, The transmiiting MAl thall take §
nod Intororet snevgy bn the sollisbey anfrosment band bo be s ecoliislon when the len
atied packel is loes thak the oed_window Hme and the SGE Teel sognence bas been fransmitied. See

Ehe discussion in 1142 for mare ﬁié{?{'ﬁmx.@}ﬁ: an ced window

11848 Civenlt D0 4o Clrentt DY Framing Cherectorintion. In the abeonee of o collision, the
packet formad of the vecelve dath b the AU i fdentical (o that of the tragemit date, excent Sat thers may
be one more prosuoble b than was st gt the transmit port and up 1o 8 bits of the preawble lesd. In the

prasenes of & coliision, the reesive dada s undefined, bud shndl vl be propverly Manchestor sncoded,

$A44 A to Coamded Cadble Delay Charnctorisiios The thndng and delnys assorinted with the
trapnmitter of the MAL are identified below Th engore compatibiity with all MADs the delays idantified
betow canned be exvesded nee traded off with other delays i the systen.

118440 Clronht DO {0 BE mm Hignal Deloy The ﬁ;}%&g frows & transitien on Clrentt B0 s the
et of a Bt to the corresponding phase chenge of the BY dada sipnal { h Bt chosen so thet an BF buest
phnss change doos oxiat) shall be no more than 24 bt S transition an Chrend
B0 to the Seat appesraoes of BF spergy, bowever, is nob siecifisd exce ;a% as it is determibnpd ) by othar &
consbrainis,

8448 Clrondt 130 to UF BY Outpol Deluy: In the evend that the MAU beging roselving energy
ot the consial medbum D badbre the DITE presonts dade b the AU, aoonllision shinll be detected lacally, o
dosertbed dn Fig 14, The delay from the Sret bit ot Clreudt DO 88 the AU 0 the presentation of vollision
spfircemont ot the conxial coble nderface i ths elrovmstance shall be 32 bt Himes wasimum.,

4408 Tranmnit Postamble to 8GE Test Bigoal Deday. The delay frow the fnitisl transition of
the frst bib of the postaenide (Broadbend Bnd of Frame Delimiter) messured st the BF port tu the 50%
pornt of the visloyg edes of the SQF Teet alpnal shell be 354 3 bit dmes,

Ba44.4 BUE Test Sigoal Leangth, The SGE Thet stpnad length ghall

suved b the BOS peintz el the BF signal.

ber 300 1 BiG Smes as meae
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HA348 Comial Unble ta AUL Delay Chernvteristios, The MAY recelver tondng and ddays
dageribed balow shall notbe eacseded or traded off agudnst doy other delevs n thie systen

L8481 Becelved BF to Clroult D Delay, When thers fs no colliston in progress, the delay from

tha end of the SED i the recelved BE date spnal ot the conydal cabde inderfave to S end of $he S on

Crreuit DY, shall be a zzmmmnm of T35 bt thmes (see Fig 132180 The mintmom iz ned speeified, nor is the

delay specified of other locations in the packet, The end of the BFLY in the recetved BY dots slenad fad the

eomeint cable interfict) b defined oy the tme sl which the enveloge of the catvler would pass thrcugh the
midpoint i the frel b Sllowing the BFD was g zeve and the sepsmbler disabled.

B
G
SERET N etk
B oo §OREY
et b g
e
G 58
HETIE DHEY DR TRISIITTING BNl
BRSO RERY B
Fig 1113

Mo Colliston Timtog DMegran oy to AL

L8488 Becobved BF (o CE RY ﬁ‘mﬁym ard Cfrendt O Delay o the svent that o oollinion is
detooled vin the Bt-bye-bil comparissy, e deloy Prom the end of the bit{n which the colligion was detected,
epresenied by the HYF signal (o the 50% point an the ristnyg odge of the wollison snfersemant signsl
shell st exeeed 34 bit Gmes. The deluy from the same peint to the frst bransifion of Cirewit OF shall not
gxeead 27 bk Himes, Cheonit OF shadl coose sobivity o mare than 31 B Hmes afler activity on the BF inter
s (n botlh dats channg! and eollislor snforeoment channel) conses. Bee Fig 1014 snd By 1115,

1854838 Colision Endorvement to Chrenlt OF Dalow In the event of 4 colbision enforosment by
another MALL the delay Trom the 80% point on the rising adge of Hhe BE colliston enforoament &g’m}i o the
firet bronsition of Clroait UF shall be s wisre than 31 bit thees, Cirenit CF shall be acbive Sor s minbonm of
& bt thnen and shall bevore Busotive within 81 B Gmos of the cessution of activity on the RF conxial cab
interface, a8 shown in Fig 3135

344 Beoeive Date to SGE Tost Delay I 5 collimion enforvement signal is roosived after the
ced window sigoal beoomes insctive fses (0 in 11220 v if e BAL has Sronsmified an BQE
seuuence, the MAT s o fnterpret the collisforn snforcement Bgnal o un SGE Thet Signal. [ ihe
seguencs i corractly detested tthat is, e tost passes), then the delay fromw the Tagt transition of Tivendt 1}3
to the frst ransition of Cirselt L shall be at Toust 6§ bat nod move than 18 b tmes, Clreult OF shnll
rogrserin medive for 1000 B bt tses. Ordy the tramernitiing MATY ahadl asserd Ms Clrenit U6 ss 8 reeuld of suo.
vopndul completion of the 8QF Teat seguense.

I w collisten enforeement slgnal {s mpotived bofore the sed window slgnad beonmes insotive, the MAT
shiall interpret 1t an o oollision enforooment and the thsiny o0 11.5.4.8.3 shall apple
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THAER BEENR

Pig e
¥ for Fove-Length

Thonbng ad

ail Bave o BIE Eovar w'
1 q(a-vm é;,»%, VAT ¥

3588 B Breor Bobe, The 3MaAL 4

: i’i-%’?ii’% aE iz*-‘z}}“é‘(i %i’*a 3 i, T
¥ in e fie :

tH wresunes ol -8 2
boioiiag \*&i o Yo 4 wodifad minimarn ﬂs;%;;i
enghh ooax), o 86 4B

w%&;w &asx»em:n fagat
fovel, 8 dRBm ¥ orms Forthes
sziga;;&?--%;a;—»;;c; e vadin ke ?e‘{gmg‘e‘{i\

ook wp b 38 consecn

siest should not impede communication
anid other nassive components Somprising
the mennsof oonne ,.‘k 2 MEALT 1o the connisl fe ahall } saed o mdainize the probebility of total
nepwors foffare, The MAL shall bed i tn g}r’%zsﬁe’ B ‘%?E H foaat 1 OO0 OO0 B without o
by comununioaton fdluvs smong other stations abieched 1o the broadband local nebwad medium

114 Bysters Constderationy

AL Doloy Badged and Network DHometer The deluy i‘mﬁg
Ehe Phyeiogd Lavey o tabudated in Table 10407 «z?} i dnode
hone eabled in the syslem), dop cables o longth o 219 Wl of propagation
sonureed are Daeloded b fhe toble use of othier Svpus of wablos 2 seter acoprdingly
The typos of enddes, ncluding U wvl of deep and Srunk cable lonpgthe, dan b sttered as Ty o the Total

wothe broadband MATD sndoress of
v{k'k?,&i}é’ia for trumds oables (he backe

208
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YEEE Bdition

propagation delay from the most distant MAL o the hendend dooy not exceed 70 bit Gmes, The totad delay
bdged of Y6 bt Hmes includen sllowases for the pregmble and SFDH 4 Bitsd,

Tabde 1L4-1 tabuintes delay sllocations B duaboable systom with ne headond delay Tn translated s
glo-cable svalums, the headend translabey delsy raduces the maxioom trunk calds distamen by AT x
%3, whare I Is the delay o nunosceonds, and OF e the cable velodity fn nansseconds pov muten. For

e

FET pafo velacity trank cable, this reduetion iy [Delay (nsd  7.080 m.

_ Folbede 1141
Broadband Dusl-Unble Brotema—Physical Layor Delay Badget

Vielay Elomend

BFPHEL sioarts b puboud fred By
Firal bit frowe BURT st ATH
AL Clable B0 o ab B I el

‘2 {55
’?x'f‘ram,s G amm;»ﬁ“ }m £ B8
B Tronk On
By ‘”?éms"k Calde

Trorsy B WD dhat b Tl to berky

YRR n»m&& {‘ fork Provessns
33‘“‘“ da

48 MAL Qperstion with Pachets Shorter thun 512 Bie The MAU pansedly an SQE T
sequenos onte the BF medium after every tegnamiited pecket. I the frame plus presoble and SFD i less
Phan the sod window io length, 2 secolvmng MAU cansob disthngoish the SGE Test slonal Bem p oollision
enfopmement slgnal due © nooollislon. Thesefore, oporation of the MAY with date fomes sborter than
H12 bite may cauge all sther revetving MAUs o see a collizion. The teapsmitting MAU, however, vecognises
the SEE Test beonuse that MAU was the one thet transrsitted the test An BAYY wmmasmng 1 mm
packet that enccuntors o sollisfon con Mstingoldh e vesulting collisdon enBucemont Tror an BQE Tt
wal by the faet that thie tragsmiting MALY @il not have thonmmitiad the SOF Test sequsnve unlesy the
pusket i & Ban the round trip delay on the cable plant. In the latter nstanos, the transmitiing MAU
may neb detect a sollision enforcsipoent.

1.8 Charpoteriatios of the Coaslal Cable Syston. The enble systerm nporywhich the bosadband MAU
operatos shall et the Sllowing dloctrivs! snd mechsnieal regnivaments.

1183 Bleotrival Begubroments, The sloctriend roquirsments of the cabls system ave Hated in Table
1181 Bach porsmeter fu applicable over the froguoney rangs T be vmed by the brondband 3

Adtarant ehansel sipnal Tovels shall bo conadstont with e requiromonts o TLE L L4

08
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Table 1054

LROHTRK
SR i RORE,

Cabie System Elnotrivel Beyunlremonds

Feipedanee

Regtarn Lows

Traugwit Lavel

Baeoive Lavad

Mmoot Hoteive Nolse Loved
L Varlstian™ ooy 38 MM band}

Pnik Doas Dhebweany oy Sransoib poet and reovive
pory, bnoluding el veresize)

Gvenn Balyy Variation
et dataehreial
st L BT Dand

FEL

4 E v

+i ARV e JE
+HdBmi i dh

Pl bl T
4B min, B8 B v

O wde, B AR ey

Wb MR mex
S maE

* Mot inciedhny hesdend.

1182 Mechanioal Heguiremends The eonnection of the cable sysion to the brosdband MA s via s
stendard Poorien sorew onmale connector. Por the dusl-vable sase, two vuch connectors are reguived ote
far franemit and the othey for recelve,

11453 Delay Beguivements. The masimus ongth of the cable svebows s constraimed by the sllowable
rod fudg deluy from the fertbest Soangmitting MAL fo the Bovhest recelving MALL Toble 1141 allows
140 W thmes rownd frip delay in the coble avstewy. For Sronk enble propapstion veloolhy of 828 nafe, this
allows S804 1w of frunk cable fround irlp 1580 o frem the farihest peint to the besdend) snd 28w of
#:27 nefen velooty drop cable st eaeh MAU To addibion, 50 w of AUL cable 12 allowed op sach MALL there
fore allowing, in thid case, s magimew of 350 s TR to IVDE separation. Thesd lengths will be differant if
eables of differsnt propagaion velecity wre uved. Thin le scceplabde zo long s the maxbwon deloy & ot
suensded.

For singlo-coble syatems, the mesdimum deluy of 140 bit thoes Includes the deday throughothe headond.
The praximmons cabde gystes laygth must be raduced appropeintely oy deseribed in 1L40

158 Freguenoy Teansiator Heguiremends for the Bingle-Cable Version

HAT Bleedeies) Beguivements The headend Beguency travsiater parfermance © ncladed w the
salde syatems charsctesiatios specifiad In 115, cxveptas defined In Table 1161

Table 1161
Fregueney Transistor Begulranents

Ldrapp Fhelay ¥
and de ey
~hebween date carrier sod U puoier frageesey

2 raft My may
S o s

Spppliads Yeeabion fon € 8 e below e ipoy 208 s
duta savrier Sroanioey o MEHy aboes the OF

canier Seotenes

Transhation Freguengy por Taple 1131

The freygueney ranslator contribuios o totad sable systom dolay snd sholdl be lubeled by the vender with
the mpab-te-output delay in he band of speration. The effect o nebworls anpth o then be computeod per
R4l

PE¥
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TRYTRE AT 188

AXRIIARIEE S B0, 1N BY LOUHRAND METROROLITAN AREA NETWORES:

B2 Machanion! Regubrermenis. The inpud snd oulpeb wechanival intorfies shall be 7500 farmale B
soviss conginl vennastom, The conneetion to the readband modivm shall bo through g nomdnlonbin with s
mnbing mule Paoriow conneoctor

LY BEnvircnmentad Specifivetions

L Rafely Hegubrements, This stbsvction selg forth gonuwmbsy of rocommendadions snd guidetines
elated o salely conesrne. THIE Hat iv netther eomgpiete nor dods B addrese sl peseible sathty svoss, T
designey 8 vrged fo coowult the relovant el nalioosl, ad inlornationn! safely reguistions o paues
somplianss with the sparopriate fandarda

Lonal ares nelwork cuble evatems, s depeetbed In thiv section, pre subisct to abt lowst four diveet elogivisgl
safely hesards ducbsg thely vee and designars of copnecting squipment should be aware of these havsrds,
The hgrovde sre as follows:

{1} Tirest comixed bebwoon Jochl netwiork semponoeniy and power or Hghtihy civceits

2y Sintio charge budldup on Joosd petwork sebles and voponants

{8y Phgh-energy Sransionis soupled ando the locad network eabiling systam

{4 Poteptial difforences bebween salbly grounds fo which various nebwork components soe connetied

These elostrionl safely hnosrds, toowhich all similbe cobling veulns weo voldect, should be slleviated &
adocal nebwork to pavioems property Tnoaddition te provisions for proporly handibng these Bealia i an et
stional aysters, spocial moeasures shall be taken bo anmaee that the infended sefaty fonturey sre nol negated
when atteching or detaching eguipmest fom the leeal ares pedwark mediom o o exleiing sobwark,

Spond instadintion pradiive, sx Jefined o spolienble nalional and local dodev snd vepulations, shadl o
Bllowed In every lnvlanoe fowhich soch peactios Is applitebln.

IS Blevtromagneiio Bovirsnment

78S Bascoptibilnty Lavels, Sonres of interforenee from the environment include slectnmagnetis
Holds, clectrostabic discharge, bnusiont vollages bebween enrth connectans; s
The phrsical MAU bardwsre shall meet 8 speciBiontions when operading inan anbient plane wavs Beld
wit

(1 BV Brom 10 BBy dhrotph 30 M
3 Vi from 30 MEy througb YGHe

MAUs moating this séction should provide adbauale BF proved vedurn o asbaly the BN speeifontion

DREE Bandeston Levels The physien] MAU haodwars shall comply wilh the appliveblonations! and
Tocptreguiations By omissien Jevels.

1IL2.8 Tenmparabore and Hanidity, The Mal and sroviabed cable systeny e sxpected 1o anerate over
& reseonaiie vange of envivenmentsd condislens related 1o toperaturs, hunddity, and physten! handling
svwh e ghook apd vibrabion. Specfio vegy woand valuss Sy thess paraniebers ave sonsidered fo be
Bovand the seepe of this standard.

vk
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12 Phosdoal Slpnaling, Madivon Aliachment, and Baseband
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183 Imtrodustion
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: : 3 viwg the hub brosdonsts the pa
ook down b ol DB and E{&%e&‘&w&{ it&‘% *g??*z 'z; m%wm‘é iy o mm froms akﬁi’hez"nia‘ﬂﬁ bubare wérm
mwfttad fo all "m{:hmi ¥ Es and hade, T8 o 1 of hhs bransred cony
curranily o signad ?}eee%: %:E‘wv %’}".?' : wr. Phushs hebween a
é;mv mmi 4‘% ?mi; me;gk As,;f,&u. gmi i the

1213 Boupe. The 11U
pematning niader seol .
Aocess {?:;M;a“‘ééi AL and §2§'x}?15imi f&zgn«a}ixog{ { :e“‘?.ah‘s Sep
abher tnpios ;
shan sredin, ﬁmé E‘%zsa} i!i"k(‘%;. B g
TRASES spenibiostion fo the OB %%»a*im{mz*? Ma{ie% and the ¥
Hig 121

boodes et :&'{;?.335(' to IBASES That by the Media
i’?igsef:iﬁm‘ii@zz* are ysed m COMRON with @h@
o Abtachment (§ E:
m{i i this seebiog. :Ese waam&z*%iaw of a} &
B OROALE CBMAX 33,} LAN Modal is shawn in

1213 Doflmdtiong

it woll, The thue interval used for the transmisdion ol s single dala (CD0 or U o sonteol (OVI or OVES

symbel,

sriade fo

B wnde (BRI The rade of daly Swooghyst on fhe madbum U 0 o My owhichever

the eonfeni) Hee 3232400

AR H Y

B fmme (BT The duraiion (f sranssivsiend of oree bt svmbal Geboell) (FBRD Ses 3183040

ther aoether sia-
deatos that one ap

caryiar sense. lo o letal grea i;{s‘;wﬁr& an otguing sutivity of o dada stald
tion b Dransuditting, Nebe that ded by the PLE tothe PMA
move I Es ave curvently teansmd

Cloeked Date One 400 8 Manchoster ononded data *17 A CDY i enooded an o LAY for wif o

the it oell gnd o B for the sooonid half of the B ol

Cloeled Dads Zero (U6 A Manchestar envoded date "7 A TN snceded asa T for the Sesb hallof
the bt oell aod o L4 for the seoondd hadf of the Bt cell,

 REE te Hatthe %m-?g\;mzir';@g af
rizk ol bhe B aoll

past ol the Uollision Presonos ;:i‘
she B ool HE fer thie entire b

;w«x‘f asftﬁm (»:‘ﬁrm;{; 1 E‘r‘@wm*e *&Lgfﬁ; i
e bibestl, O for the ontive Bt ol @mi wbrany

cions un the plivalonl medinm,

eollision, A condition that resuliy from convurrent transmi
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FEGIE I R0y 1000
iy

AT CE el mi::f j% }%*5 Eedifing,

Sabber Ponetion A mechanion frombesilioy almormally eng trandmisaions
special Hok (B Adcansmisslon system thet replaces he novmal medivr, Ree 128 oy details,

FREA Genersl Charecteristios. Type 1HARES huw the Bllowing gerteral chafasteriatios:

€1 1 Mibve wignaling rate, Moanchester encoded
e Twivted padr wivhng
Gy Polnbte-poind inlerennsection of DTEs o hobs, with one bwisted paly serving as the upward Huk,

the sihor ge the downwaed nk

{4; Data pales can tomgst bn thesame telepbone cable

3} When g hub receive
hub i one exisls g
Fuba

{8} When s hub receives signald consurrently from twoor more BB e lowerdevel hubs,
wnigue collision presenee signal, snd Hetributey B o dn 8 gbove

(7 UTEto-bub and “hul-io-hub interfroes are vledizicall v iaplated abhobh onds

8 Upbo Sve heb levely aro allowed

i Hobe sarve s ropeabers

Hereevab and ubtochod distanes Is sppresimaiely 350 m for tedophone wiring foable.

nvveles g voios poirs
sigmale Trom a IR s bowendovel huty B propagaies thers tooa igherdevel
dhsreise, thehah breadoasts the signads baek dewn to the T8 sed lowerdavel

AR FE g ates n

10 Masimum YR
tvow dependent soe LET
(11} Hpecis! Hnks sy be pged toextend seme DT ESe-hab o hubdo-hub dntances o 4 b

1235 ﬁ{)mgm?‘%bﬁi&y Thily spoecification cally gut ane urﬁﬁv*i}mi soavy b
Medivn, B i dended that differeny huploment
TRANES nobworks.

ity interfooe, pamely PMA e
tions of DTEs and hubs be able & toimteroperade i

1218 Objestives of Tepe 1BASES Specifioation

£ Provide for loweaoet nedwerks, as reloded o both eguipment and cabling
Zh Malke Hoposaible to use {elephonedype Dulidiag weelng, aad dn partiouler spare wd
available

Jié“ e

3} Provide for snsy instaliabilite reconipurebhiliiy, and servies

4y Eneers biiercennecisbility of mdependently devddoned T8 and hubs

8y Bwware fodrness of DTE asccess

8 Frovide o communivation chanmel wiihs veoultunt mean B ereet rale, ut the ;}iz&mﬁt:a‘s iaves sereion

irtedfnes, 6 less thow ene part i 108 {ow the grder ofione Dord in 10% 40 the link lovel
12.2 Avchiteotiue

12.83 Madoe Covcepty. Troo IRARES & o 1 M CRRIAKD network, 1Y Hs sre comnected t hubs {and
bubsde other Dubs) by paindtopuint wiviag, JYesuiting in o star topelogy network, Dot transeiestons are
Manchostor pnpaded,

Awelementary condguration i ilusivated fn Fig 150 Poothds Tnslinee ench DVTE o ednvectod to tho bub
tranamit and recsbve chaveels foarwintly twe twistad pairsd The beb werves ad $he point of
gonevniralion and performs Dwo meler Rinctione sipns! regeneralionfelining frepeating? and coliision
detection, Whos only ong DU tronesnite, the hab repents the signals, compensating B mmplitude aud
phase disbortion, aed broadeasis to all DTEs, When s hub detesis Gwvo v move IFTEs trans "”i;i’;&f‘zag FETENT
fhy, the hub genevates s waigur Collision Presence (OF) ‘ifgimi witich 18 brosdonsis sond of thio vrig
nally Q:’rﬁi&?\m‘i’} (Ri.i signals, The huby sontinues 30 send U unti] 8 recetves TDL Bom ol lowendevel DT R
OF has the proporgy thab 0 can be detected by DFV8s so o Manchesier vode violetion,

The intemormection srehiteuiure dote not m;pi:v’ movy sindean, typioal, or mastinay nomber of DTHs &
b eopnmevted to 8 phver by this by an baplemeniation or fentallagion datall,

Up fo fvw gvels of babs mey be cocaded. Atseodevel rondipuration s Mosteited Bo Pl 109, with s heads
or hube (EEHD and Dntermedinge hube (D, Thore ean be wonumber of THa there roust b onoand unly ane HR
Eack IR o TH i sonnectad toa Dub vis separate fransmdt and recvdbve chunnels Sormally teo bavinted
patival An FH propagitos slpnals o 4 DTEs towand the BIL B sends OF Sowaed the HH i the ovent of
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preambls (that s, the Snal bt of e zm% iv 3<f »w the

The [FIE s reguived bo sap 3
componants cobsarme progmble bis
Ponsures an adeguate number o Bl sre prov
hid,

o «-gmzzm <§ :
wonbibe T oeder o mi;w}
.‘E§£3§ o g}e;«zv‘;‘m oy fonctiong, waber ot g}m%m};iie bt
{beeach sysbom component Lo serreetly imploment

-

BRET

fatlows the

& Prammo, and

283 Biaptol-Frame Delimiter The =ufiy indiostes the start
prgsml

284 Dhada, Thoeoodatar o transmission shall bodn mulg
and U5k

¢ of the DTE PLE sublayer fov IBABES. The
tire ats szci w* i ssh}wm w Fige 3850 ‘E.as: sublavir and e relation.
Lo not Dmply any parbioulay

3ok t?&i»} fipm:&ﬂmﬁis}ﬁ LEER
: e wes deserhed o we abelesct wiiv and

sulpul chasng and Inpud
(9 Bach divection of dats fi
ig, the PLE e Rl Sunlex)

ALY Applention Pevapective, The IVTE VLE sublayer perfonms e Sllovwng funclions:

3 Beondes QUTPUT UNDR Fon the MAD sulilaver (nin o Manchestey dncoded wavethom th
sends to the PMA :;'}&i;;g{.yi}‘.}‘ abput oleouls

a8y Decodes g Manchestor enoedes wavelers from the PMA sublayir et olvonit oo TNPIVE URPTR,
CARRBIER STATLE, snd SIONAL STATDN

& éef:,;; fed maded for the IVPE PLA snblayer.
: 'f“fa&w %wah %i i Mm?‘iﬁ‘ e and the MALD

128250 PLEPMA Interface. The PLE and PHA comnu

by meany of the fellowing messagen:

Momags Souree
srpdpt Chrbpud infrmation PLE
entpud, fdie Mo data to e ougpul PLE
fagrgd Input dormation P
inpud_ddle Wo topul inforwatisn PREA

PLE woblayer sends an oufpud message t0o Hhe PMA sublayer swhen
Y i" ‘é‘ HET froen the MAT soublayver
¢ nossngels 8 U0 o O1 semi by 5t She PMAL The VLB
sy i the {’}‘i“”i“é J}j{{,} oy o CFE A fhe QHTTY This mossuge is
time-coded, THatds, onee this messige bis boon sent, the feuction is not <2@}:§~s;;‘iﬁ¥a{é£§ natl one bt the later
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e the PRA ey send wn

123821,
fnyor when the P
earrior is Jost or E.EEE.

2 é?m E*“}N suhe

o pauniy a,»:i

IRALE PLAMAL Interfaee, The VLS and Ma

i‘ﬁx&&mw Kiazzw
§ T Dinta wond
i%&}a‘égxziaa

Dinta received ‘mm iy
indivabion sl input m&;mﬁs‘,}' LIPS
Indication of ervovfog srrar sondition L

= The MAD subl
i‘zo ‘% bR 333%%( ¥ ima % bi% torsond. Do 8
arc i may ot send shother O
Fronm the PLE sublaver Ths OF
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IR LINT
g GNE
38 GE §
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STV it%kws.) i oa a%zaax:ge i oeerier mﬁm ws detectod by the PMA. The PLS nblnyver sends
HELER_ON when it receives ap fnput message from the PMA snd the previens CARRIER_STATUS that
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when i receives an fnpuf Sl mensage Brom the PMA g v, and Yhe provives CARRIER STATUS St
the PLE sublayer sont to the M *%i sublayer was CARKIER ON.

IR225 BIGNAL NTATUE, The PLY sullaver sends &
over H detent Beghaning or ond a? Onllision Presevsoe. The PLS
orsonived g misssags UVL s OVH & %%w B sublover sud the gﬂrw;maa EM;
i : . The PLE subloper sonds N
s : e w xS the PRA subdover and the provisus 816
sk o tha A ’%C suidayer was MZ(;\}&? BHROE Tha PLE ﬁh}})‘ ; ﬁmi h}{x*\sﬁi
laver when the Collision Prosenes gu-ai:ia,
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MAC subisver BIGNAL STATHS when-
S gublavey sends BIGNA ‘Z”M{O,ﬁ w%*er\

1R8.88 PLS Punetives, T
foms, Thedse fenciions sre Uat
shmrted Inusedintely fallvwiny

; a.ﬁﬁ Carrler MP%» ’%EE ;3? iﬁw
an are depivted bn the stete di
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e ;mm a3 e
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LREMALE

PESEA Idle Line Boeoding. The Boe congifion His slso used o an enceded signel Ax 3L
slwayt shevks with o B xibm&é Tovud. Sloo T aheays shurds with » B gl 2o addiossl bronsiBon will
be added to the date strear 1F the et B sontwas a wrs Thig trangition sannot be confsed with dlecked
dota (0T ar U0 since the bransition will novorat the start of 5 B eoll. Thery will beno transin }
mpddie of the bib cell, The FT sigosd lovel, seosent by o bransrribter, shall be mainteined for gomdnlmas Q;f‘
B s,

134 Heb Specifiontion

a1 Creerrvdone This sectien defines e gl chavastoristios of Hhe hab veed I 1BAREER The reln-
fionship of thds speeiloation to the enlive standard iz shownin Fig {314

BEE BIR2 ORMERIOD

i LAN RACIER
£ : H
§ospmER | :
PojaveRg 3 ,
i L
SEFHM RO, LK
{0 coNTERDL
N WAL
YRARERORT ;’ M’S?.SEA-
P cowTRL
j : (5331 RN o
MEVRURK 1 PEEOag P O G
; ! s beA L NER r e Tl e T s Ty
| ORALNG I e
) v i mamy s beosr upess
R RE ; AR Baid | PRIAC
i FORY UPPES
PHYBILAL wen s
CORNESTION T4
SR SR
R EVEL th
AL

353?‘&?\4?{‘” g T
ROERETRLL R SO

Fir 1833
BHub Relationslidy vo the U8 Beloreunos Model
s She THEE 8028 OSMa/OD LAN Modet

140 Bumenery of Major Concepie

(3} Abub coneists of s Hob PLE sublzver sl g pumber o Instunens of e PMA soblaver.
b Omeinstance of the PMA sublaver, the “upper FMA” provides 8 connuciion te g bighoerlovel hub.
Tode PMA b nobroguived for the beader hab

(G Haok of the vemaining Inetanoss o the PYEA seblaver, callod Yperd PMAST wrovides » vonrecting & s
DUE or a lowerdsed] bub.

g
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TEOE B

FEA DWW

s Fluh PR fraseters date i bwe divestion
senward from the wpper PR
i3 The upward and downward

t.imc i Wmfm mm &arm,ziw hmi;mg;%mai %sk ‘iiaﬁf 1 uz%. *w:i . eﬁiufé dxsw ; L respon
Ing the combined signal (whick i wm%;;m% ar{sm"ﬁ ‘f“ o m@ g md of e header bubd toowsch of the
IF¥e and hubs below Ercopt au ape P 12428, the bwo sides Taretion Independontly
Theve iz an vpwaed Input channel and \é’\?ﬂ;"e}"}(}*&éin <§is&&nwmﬁ ima jiied #.E;ﬁ':m{;a ey e’.z_iiﬁh DT wr bab
fmmediately bolow s heb Albough there ¢ doshare
a copnecor and cable e 128 and 180 ‘msi P z:*c»% <*a,,,xw*§‘g’ k:xs\wn HE @ EE b »(sr‘é ?zxf,%i ’mr’é in Becsskmed
throush s stanee of She PMA sublaver rofored tooas s Pt PREAT
The oos cuiput charvel Drom the dpward side and the soe lnpt mmmzs*i b the %ci(m?wag?«:i de ol g hab
are similarly Saired and, for all But the hesder hab, are donnentad & sexd-fgherdoved hab,
They ave scopased througl an instance of the PMA sublayer refarred ik PMAS
s fack B the wpper P4
g neh st the

¥

£ "‘km T

;E*

fodd s repord bady, v
desite DamsIes gy

1843 Vpward 8880 The primary Tonstion of the t‘<§)W§§'§"{§ side
gsedy of e dnpute b ity g;mg« mﬁ;pn‘i; 4 T g oo nn*}m i m*‘ézs

Fahubis o propagate signaks fram
then the Usllision Prosence sipesl
s b fre s b halbbib-time

foundarisn gee 13 ~’§m§ g b far ;;?w dotatls of ro %mmg

12422 Dowoward 8ide, The prbaary fusction of the dowaward side of g hib s 0 repest signals
frony s fnpnt o oach of e oubputs. fo addifon, the & iguals are relined 4o we the lransibons s

hsifbintime boundarien) see 1883008 S the detolls of vothuning.

1248 Hob PLE Fopotions]l Specifivation. This section provides & detadled model for e Hob PLE

sublovar

12451 Hub PLY o PRA Intevface. The interfoes botwesn the Fub PLE snd the PMA i the same
B spweifiod o 12380 for use bubwosr DT PLE and the PMA exee a‘é; thist the euipid mossage
f mm% fe Flabh PLE o the PMA b nsed o i m*zm‘ &‘%E st OV in addition 16 ODO snd OI3L

18482 Hab PLE Funelivns, The Hub PLE sullaver fin  comsiat of thres asynehronous fme
stans. Theve functions are Upward Transfor, Jabber and Dewsward Transfor ALl free funciions are
sdiately follewing Powerln an independent copy of the Jabber fclion is sharted for sach
c*a ’X‘hc@\@ Hometions sm% degrdeted by thostate dograns shown in Bl 1308 through By 1218, using
the solation deseribed in 1.8

1241 Stale Diagrem Variables, The variables need in the stale disgrams and th
ing dereriptions are the Bllowing

& COrTREpGd -

£33 sz x¢ Dlesigno Instances of the PMA suhlsver sre veforred o by indey, PMA information is
ained by replseing the X in the desized Aamotion with the index of the PMA of interest. Parther-
wmors, FidAs may be v reid apecial desfonaion veed s fndios

Fareniond Ty se

x {w* i pert PMA designetor. Whes X i used $ g state dlagran s value
ates the partiouipr inw s of o gemorie Runction.
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CHEMAAR

UPPER

ALLPORTE

ALLENABLEDPORTH

ONEPOwRY

SONEPOGRT

(21 Fory Funetiony:

PORTY TesiUondition}

8y Frpnd Viedehles:

i

INFUTGO

g

srabation siidrmative

{43 Cmipnt Verdablos

¥

sutputtE;

autpud idisg )

i85 Faor Frucess Flage

sondgallinion

fabbey oollision

dsabls Inputl®)

Indizutes the upper PMA

Indicates that all port PAg ave fo be conglderad. A1 port P4 mivat meit
% teat condibion bo arder fov thad sl to niiss,

for thag Ly pass,
indinates that all pdet PMAs that ore not disabled by the Jabber Punction
are @ becopsitered. One but solnorethan one, saoh port PMA mustmest
a test oordiBon o order for thal test Yo pass.

indirates thot ol poet Phids that sre nob dizsbled by the Jabber Punction
are by be congidored, Twe or more such port PMAs must fort o deat candi-
fiowy i owder B Thal fesl 4o pass,

Drofined by the PORT function on ouiting Bom the UPWARD IDLE state of
Fiy 108018 Indicstey which part FREA svesd the exit fom Be UPWARD
L Eaiste

Heturms the ndexof s povt PMA pas Habed tosbcendition. MWand-
Hple part PMAS mest the fent eondilion, the PORT funetion will reburn one
snd oniy one of theaccoplable valuss.

Indioates the siote of gubivity o the dedgnated PMA Inpos channsl Bomey
be glther "R or Ygolive " The frmey Indicsdes thet inpwd idie Is apseriad)
Hee latbey bradiondos thal i is nob smssrdad,

Used to recebve an {npud mostssge (see JERRL from the deslgnated PMA
fnput channel,

Used b dstingash between the two sllowsd albernatives o oniting the
SARBER JAM sinte of Fig 1299 when an aclive port bednmes ik, The
pmniementyr of o hob ey eat the vorinble v sither trow or flae,

Urod tosond an oufpul message oo TLE R Land 1243, 1) to the demgnated
PilAouwtput chanuel,

Uned to sond s polpud fodle smesmnge {see TR8301) on the denipnated PRA
ekt channel,

Used by the Upwind Spnal Transfer Funetion to lndioate s series of outpu

iewsnges w the upper PMA soblpur, the offect o which 8 to transmid the

D8 menal, se deseribet In 1282342 123248, and 184837,
Used by the variens instanees of the Jabber Fuasetion b signal the Upward

Sigaat Trrsfor Pongtion thet OF shunld be penevated,

Utaad to disuble the demgnabed PMA Inpud ohanmel The lupol is teenabled
when tsable- e o oo lospey sasaried. Only the Unward Signal Trans
for Function is aflected by the disabling of & poct foin the 414 ST
POWDE, ONEPORT, and >ONEPORT designators:,

F2R
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MRS AMEIREM S é; £

A TR

4088 Jabber Panetion. The Jabber Function deterts abnamselly Loty travemm basions and taltes
appropriate soiion tooabert ther, The wate didgram of Fip 12- 14 dapichs Ha operation,

Fonsssr

&ﬁsv"ﬁ&;ﬁ HHE

SPUTD G wnotive |
&

SARRES Wi

i . e i OB, b insn A AR nannt -snsns aganh anas

# 6%‘5&%’? gm&w*ﬁme:

PO adip E jabbeffime  Bone LTI = 400

JABBER JAM

& b ooligdon

L abermatiog EabheThon? | dooes NELTHPPER willyl
NPT i NPT antve)
L nbation  aternaive NP B e ling

J&ﬁﬁi ?3 ‘%% %L Y

# fgabin L K

B4

ENPLETR Y e v NPT U PPER e aetivg ? é HEPUTE il
SHBBER SRONATION

SR

= detabienonaddl

BPLT e b NP UT U PSR e

Far a4 ,
Flob PLE Jebber Funotion for Port X

Torg thmers areused by the Jabber Funetie They moy be lmplomented oither an ool tarees for anoh
fmetance of the Jabber Foustion o s glebnd shoers shared by ol bnstanes ribormore, bodyase thebes
thmers are adwavs started vondurrently, an Dnplemantaiion mAY share cirouitry Wwbween the bwin,

The fisge Gmor s slartod by “sterd jabberTime D snd seserts MabberTimed dene” sfter 358 50 e slues
starting. IF mplemeniad s & slngle global Huser, sssariion of s’%‘i&sﬁ_@a&é}ef’i)ﬁmi by any insianoe of the
Subber Funetlen with any ofboer instanee(s) 5 waiting for that Soer shall nob restiort the Huey, thevahy
shortening the watliog period S the lalest lnstanos:

Siwoflnvly Ehe seennd Hrodr ty wbaried by Terd Sabier Timed™ snd seserts MahbeeTime? doss™ ofter 5180
0wy sihee slerding, I implomenied o8 o single gobal thner asseriion of shard jabborTimed by sny
iﬁ%i?mm, af the Jabbor Fooetion with sny other ralancelst ot Dwailing B that theer shnlh sol restert the

st therehy shortening e walllng period for the Dudeit fradance, Furthevmers, 1 i sovand Ymor
;m_;shem{ﬁmmi @8 5 ﬂiiégﬁé} _;}vbﬁi tirwey chopassertion of eldrt InbberTinel by soy instanss of the Jubbey
Fonetion with any othey elaneds st walting B just the second ey Un She JABHER JAN slate] shall

>

Pt
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il é e ab b ﬁw

{;&%iw HEEE : ;
de b o heb shall provide o windaw o

Hardware

T to BO e during whikh e v
tive Lmpda
Huwut becorning idls, then the hab

£'4d 13 ehan, i shat bapat
e:-.‘-, (sm:af,w ﬁmﬁ g;;;wz, far e“e“i g:s:;méiiﬁ §.‘£§‘§"&3‘§.{=; mxi &1 gi GHOE 83 mm boeomes sotive wimgs tha zé(;w&a

mi,c may be g,-sgssgmgai.(ﬁ: upward. IF ey port inpul {or, a8 an alterns
'fsr.'s.‘csé} exceads this da&r&-%émz

g

%m” 5

i, alte Sapud voriable Is uned U distinguieh bebwoesn the two ﬁ§§€§§’m<‘ abtornad
i z:ag im§> JABHE state of Fig 1834 when s m:i:;w* 1,353?“ bosomey idle, ;ia‘sm

¥ breat the ‘;'«mé}i}%f’s a3 ety true o Bse I brus, U 3 mmr fim éax‘
,\mw m’m she JARBER SHUTOFY statel W ialse, the post m%i m%e'-

1243884 Downward Bigoal Transfer Function. The Downward Signsl Fusction se
from: the uppay inpud b the varivus porboutpute. The stabe dingrave of Fig 1315 deplvds fle operation,

HANNMARD HLE

* sl RESALLPORITS

| INBYUTPRER wattve

Wk%ﬁ?“? ACTIVE

w opfp AL LPORTE » nnulEPERG

§OENPUTRIPPER e

ooy

Fig 1838
ok FLE Bovwrward Transfer Fonotion

The downward side of o b sinal ot the apper gt and generate s
Foalnal o be tranpnitted at z.m pw% a%iﬁi;}aﬁ £ é’ el sm, of H*;)i‘ Ling the recabved OF signals
wer e hub Sy B b whall then branswmit [BL; including the extended Hi

votine any olocked slonsis thad
w5, thershy avniding sooumulation of
LI GVLL apd OVH symbels belng

gs.».z:sb:«s@a.wm,

an smblguity exisis In the nconding B sells due bo exosssive polse o Hibes, than the sppropriste side
af the Bub may either swileh 30 ponovating OF wr veplace the ervonstus B ool with an arbitrary comhine
Hon of half or whele bt ealls,

Retiming alse ao £ spemoss Ganyd b ook eates bebwoen that weed o send Bt cells totho hub
sapsed tma‘i; wied to sond them out from the haob. Bxveasive ditfoences fn ook vabes Wonsed by clooks nod
' i «%M greszsively long packets (eavsed by veveeding waaFrameRize) wmay ouch cuuss the
2 {rf thay vetlming ferction & be exceodod, T such clrdmmstoncss, the appropriste side of U hab
mrdy either switeh o ém peeaitting OF oy add v delete Badfor wihisle Bt cells as seudad,

{5
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CRRALE

Whenever bt oolls are added, delaled, or roplaced; the bub shall mudndsin syndbronkution of the svige
fng Bt osils fv o half er whale b eell boundery, Furthermere, 1 shall nob goserais porisds of reape than eng
hit thaewitheul o fransifion.

124,828 Hondor Hub Wrap-dround. For each pavtioulsr astwark sonfiguration, ane bub oper
whos g% the hesdor bub and 2l athers g mé‘wmmﬁmé ¢ hubs, 1 b sugpested, bub neb regnived, that hub
fnplomentationd be vopable of bodng weéd for sithey purpess, Betheds By awilehing bebweon those ws
modos are bavond the spone of this stusderd.

For an Intermadiate b, the npper ontpub shall be sonnected do s porbinpad of $he newt higherdevel halb
and the uppar nput shell be connevtod i w pard ovtput of & bigheplovel Babs
: For the header hab, the wpper ovtpuk shall be connected to e upper lnpub Tis weapsround may
E approprinisly bypass parig of the PMA specification sodong asthe resuliting implomentation e funchionally
euuivalont & ond with » wired connection, Forexample, signals indornal fo fie hub nesd sod bo bronslated
wh the servsdsonding extorngl bvals and then wanddaisd boaek teinternad Jovels Smillacly i ghall not b
nescsssry Lo oreldme he wrepped signsl bwite, onee 10 the upard slde and thew agalnin the downwand
sl of the same Beader buly g singlerefining & permsissiinie.

12,4827 Collision Prespoes Stertup. When s hob starts goverating CPlasspesifiad In 1248 22
shray i;ﬁ%} 14885 1 shaed svnehronize the stortup to s halfor whsle biboell bovndary of any baoediately
rapeding signal, I was sonding 100 mediatedy baftrs the OF no syochronization ov presmble b
r{«;gmrmi
A hub ey stard ranswissien of UF ot any peint in the sequence that docs nol resull ir perivds of more
than one bil tre wilhont @ dransstion during Se swilch Howm pessiog onodads te sendiag OF Depondingpen
the procoding signal, #omay starbeish LOMEL S10HT, 10HLO, SHLAY «r HLOIG Bovnuse starbup may be
ayrishrahivad Yo uny fdatesell Boundare o hab may sl ensmib the alifed varsion of OF starting with

LG, DHIOL HUOEL, 1000 oo BULHL

124438 Helinhilizy Hubs shall be desigued o provide & omesy Swe bebween fodure (MTEF of ,;h
sl o8 000 hvarn of s;mxra*xzm. Fabe, inchuding the ssucciated sonneoiers nod olhey paselvy semponen
shonld be designed fo nnimize the probability thal, o pertioular Tailure vesulls Tn totsl nebwark far 31.:‘5-3..
Furthormore, the port eleckrorios of sach hnd should be dosigned o as is misdmise the probabilily that the
fatlwre of Guie port provenite conpmunicato by canipment altached 1o the sther ports,

1245 Physival Medimm Attachment (PMA] Bpesification

BEBL {}wﬁrﬁ@w, This vection defires the Physical Medive dblachunent (FMAY sublayey for (BANES
The relationdhip oF this specification o the entive standard 5 shown in Fig 118, The YA sublayer sun.
necis Bie PLE sublayer {o the Medlow Depanden Interfnos {88010

12482 PLAEPMA Interfoce. The interiace bebween the PLE gad the PMA sublvyors v speciliad i
AL for DTEs and b 12.4.8.1 for hube,

.58 Bigosl Charactaristics

FESRL Tramemitter Charaoteoristion Tranwmitiers shonld operate groperiy when Josded with say
cable moeting the retuivenents of 127 T sppragiiosie the oundary sondifions of sueh loading, fwu s
sifie teat londds ave apectiod. Trapymitiors shall mosd ol reouivementy of this vesdion when oonnesied o
both the “Hpht”™ (115 £3) lend shown in Fig BR1Y and the “heany” {i};a;}vmimiﬂ" B £ teand shows In
Fig 1938 3 dp enpected theb tremamitiors that perform covveotly with these two leads will also parform
soceptably under fnlermodiate londing conditions.

85801 Differantial Ootput Vollage. For simalinlly of explonetion, the toxd snd fipures of this
sectivn desoribe the diffbrential obtput voltdee fn ferme of voltage mspndioden, The veouirements of this
seebiort anply to the pegative pulses s well 5s the posiiive ones.

Begiondug with the secend ol the progbie oy CF Eno preamble {5 prosant), madses o dorabion BTV
shatl ot the conditions of Fig 1218 Pulbes of durptien B ahall meed the conditions of Flg 1990 Afler
tha gere-erssiig the output shall sxeesd the voltage of 2 sigasd ristng from the zerscronsing to 20 ¥V with

§
§
¥
E
:
|

wad
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ANEIA

IBE88Y Becolver Faull Tolersoes, Heosbvors shall le the spidioation of sh
serpss thelr tuputs for an indefinils perded of Ume withent davsagse &EEE shall remise ner
affar such f uits e removed,

Hocotvers shell withstand, without demage, » 1000V compon-mede %mp‘uiz« af s@i*iwﬁ *}i: &
an tndioated in By 1227, The shape of the wise shsdl e § (5;‘:}{! fam (RGO
fuad e of half *s»’x;.ix;e}, ag defined in i di.é*

128 Medbv Dopendent Interfnee (MDD Specifiontion

1AL Line Ynlertave Conmeston &;:-ia‘i someriors mest B the reguirsmentis of Boviton
B & af TROVIHE 8877 (see Hefbow \;imii bie ned as tho <“£%”‘£mmr ;
ol She mediuam, #

warsd Dibas {pow
sorgrd B

3

4 “zik" apab by 15 ASES
& net-used by 1BASE
& Drowaward Dalae {m
¥ rongrvad

B rosEreed

aves, annbnebs B g

Fig 1830 g 1281
IFVE and Hab Conneetor bl Connectoy

FRES Labeling. o
mended thet wppropy
fasat i any

distinguinh LRASES conneciors fram these used for f}&ya{;@ purpsses, i s recon-
s habels e £y wall ontlety aad othy sEnters. 1 pardouiasiy lmpur
soseniy e which the spedified Soantael counentors are uied fe mors Than one puhcse

85
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IBOVIBC s T

ANETUEEE S 80, 10w Blitien LA AND MISTROPULITAN ARBA NETWORRS

12,7 Cable Mediom Uharacteristios

IR Uvervisw A significant somber GUIRASES networks sre axpased to abilize -plane k,méwzg\;{ i
g D ihds envivetment, DTEs connech owsl outlets using twistod paly lephose cord, The wall sutists,
i turn, connest o witing dessts, whee hubs could Bo toonded, ualng stenderd felophons wiring, This wis
ing typically consiste of Hd-0.8 mm diarvetor (98502 povged unshielded Swisted pales,

IBI.8 Transmission Paraseturs. Sach wire prir veed o intovosnnect s and hubs shall weetihe
repuiraments of LSS snd alue have the following cheraclonisticn,

RERY Attenuation Total cabde aftenuation between a bransmibler and the eorresponding recotver
shall be ne maors than 6.8 4B gt 2l freguencies botween BRA and BH, 3.5 dB ot feguencies batwasn BR
aud BH, sod 158 48 o0 freousnsies bebwoen 2B and 4BR.

AL DHferentisl Charnpieviate hupedunes. The msgpitude of the dlvential chavasteriatic
fmpedance sl freguangy BE. Tre, of sach wire pade wsed shall be bebwees B0 8 and 115 8. Lo addition, the
magnitude and phase angls of the dharmcteristic popadance al caddy of the fllowing frecuenddes svall be
within the dorrsspondinig rangey indlvated:

Magnstudo
Ersouensy Minimus Sl
BR/a 2’3;;;5 fﬁﬁg & TR
B : Zpn
2‘{;{{ z;;:;% 6}’ i} z’g}i
4BR Ty 5 $2 Ty

1285 Medine Thedng JHter loberwrmbel intorferenee and veflectiony due o mpedunce wmig
maleney betwesn the sections ofn cobde sappent can uvraduee Btbay in the Huing of S zevo-crossiogs,
Aonble sepment termdnated fo 88 (oshall add ne move then £ 37 0, referensed Lo the tranemit deck, of
adge Hiter when deiven with o reclosgeder signal of magntede 25 V Shrough & sourer lmpedancs 28 0
The deiving sipasl shall be o Mandhastoroncoded provde-randot seouenes of data with sovepetition peviad
of al fpant 811 bl

et vharacterietic opedences (ot fhat audh mwet
(et within 10 e of pithelr ond of the augumant,

MORTES (5 Pha eplentis
e “wswmmm LR P

s cpznged by @
YwEl n o

i \3" E

{4 He*howilh peneeslly oot Bty snd o should be
awaid

£ s waln g s acolibnengie wiblaachos o trlpenred i zornec RS
tha abow of B ie e gl » dewdation. of snch o g pnush pob
EPRATE H

153 A4 ﬂxﬁg}m“ﬁmm Each wire palr shall preduce an eutpul signel thad meets the zere-orossing adge
rate deseribed iy 305850 when driven with o 1 M traporoidnl signal o magniinde A0V Hhnd 15, 40 ¥
pealebepenk} with adge rate 28 mVing,

BRAE Coupling Poosmeters. To avold excessive coupling of signals bebwoeen pairs of & cable, the
crosstalk and Bobalance mast be Hondbed

Crosstadh altenvatien loapenfled with the for ond of both the diturbed and the dishobing paivs and the
near ondd of the disturbed pair Semninated 9 5L

HEREY Prirdo-FPody Crosetall. The seavend, diferentinl, crmatalk ationuation betwoan sneh wire
padr and each ather pele i the same cable shall be At deags €5 48 feguonties e b BR snd st least 45w 15
{ogs (FBRY AR for sach fregueny § betworn BR and 488,

s
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ronstall sitonuation bebwess
5 mw ri»m wirs ;mai?‘«s aind w «ifw »zz?h\«ﬁ ;\sass‘ g ¥ m:emc “&E;k amzi et fonsh SR8 4B a Beguenay
datdpast *53 B 1B Jomry (VBB A0 Ty ench frogueney T bebween BE and 48R,

When two or mere. diskurbers are presentin & conmunen cable sheath, the m;;iagsi@vé wburhen, nesrand,
crasstalk sftenwation (MMDNEET inte sach poar, meamured in B, may be doetormined using the 81 fowing
egations

Hy= 3 107 e

MDWEXT

whera

Iiteradiesover ssch distarbing pair

1ix the digturbod pair

Byt the magnilude of the nesvend, differential, cvosstali sy
f;&g ithe phave angle of the near-ond, Sfferential, crowstalh atbenuation from paiy L 1o paled

annsbion fron ‘g}é}{" Pio }3&?:‘ 5

Honly the probability distribution of X, i known, then the dgiribeion of MDNEXT san be detormingd
using Monte Carde hetheds with that By distribubion and sophese angle dniormly distributad betdeen §
and ¥rrad

s Bee Appandin A% G cwmapio ettypdatines of MONERT divibadtions.

PEYA.8 Balavce: The longiindinsgd toometallic dalance of the eable; defived s 30 loge (8
where B bnanextornaily a;’\;}h@(i wolbage, se shows in Fig 3388, shall exoved ¢4 dB at all izm}u@z;;.x&s Y
A BR,

TR
oot that e

Thie haldner ol (v tent soiipuiend vk b8 the halenve of the Srnnafodmer sod the mutchdeg of the B O resiofornr muel
et ot e

AL

<'3
s

L

RO

L

g 53 By

L

Fig 1292
Dabie Bolonoe Teut

e
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FESE 4
AEH

T RSO L RRR
TREE St $;}"¢3«3; 1

i Bdiden LOUAL ARDMETIOPOL TWORKR

1R 4 Nodss Bovivenmeend. Links vsed with IBASER ohudl provide o noiseenvivenrment no worse than
that doveribod holow. The bt sinnide eavinarnans ponerally results Bom Seo peimery contribusiony seil
arogtalh frovn ather IRASES wire palny snd stternally fnduged impules neiee, brpeally Bom telephone
ringing srd dinling shrrade, and offfen mackinory. Fop the porpuserof Gils ebandard, i cun be nesumed that
ihe bwg componants sontribube indepundently aod vo the telul sreor rate caw be appropriately split betwesn
the two,

18744 Smpalse Nodse, The nolse vollogy oo owive nales tovminabed af both onda In B8 8 sy mengued
throngdo the fellowing speoified $lers, shall not exveed the correspending Yresbold vellapes more than 8
Hmes per 1800 5 interval, Following the start of any particalar impulse thal b oounted, any additional
; fall e lgmored dhab e nob coundedd for g operiod of 100 pe Baeh fller iz s 9«%36\ Buiterwarth
teweprass Blorwith the indivated cuball 13 48 polnd) freguency.

DO Froovenoy Threshyld
:&3 M%—?a T mV

G mY

5B mV

The bnpulse solsescetrrance vabechangoes inversely by onw desade Torauch ¥ dBoduan e threshold

vollimge Thatls, ihe noelse sooprrdnso wmibe f2 & counts por 18004 a¥ & partienlarthreshobdvaltage, thena
pabeof B oerunle por BR OO0 £l soour st o Hereshald T A8 above thatveltage. Ha count rate of N counts

por TR0 2 I measdied oo o spacific sable and
i s T lop (BN AR

Aler i the specified voltage Bwésheld, the medin nelss mar

12T A4S Croestalk, The level of crosstall neise on a pair depends s e level of the distwrbing wg-
neadisd ond the oresstall aidsnontion Tvom the palrls sarrying the sl With the mavtmoan branemit
iovel speeiied in 155,84, the sinvsoldal crosstaik abienuations specifled In 12783 and 187085, and med
tiple, sendivenized, random Manchestor disturbore, the peak selforosstaii hat is, arovstall from other
IRASEE dlpnals) noloe lovels, a5 menwursd theongh the Bllewhsy specifled Slers, shall be loss than or
spsal 4o the Tevels indicated below, Baoh Blter b ow Dote Budferworth lowoprse Siter with the Indlonted
ool (AR pelntl froguoeney

ﬁﬁ&{xﬁmﬁ&éﬁm* X
¥ e
1+ 8He

128 Bpevkad Link Bpecifiontion

IBAL Uverview: Some UBARES netwerks may requive exienston bevond the
g de the fnsballabion swvivembvent, vy eegubie special medis sueh ae optiesd é;}}(’}”{'\ ’m;’%z waés <=:>z§>§‘ a
pren frae-upnse pranmnissdon The detsiled deslon of special ndky et reploos stendaed links for vae in
sueh circunstanse hevond the seope of this standurd, bt the sndiiaend characieristion are spenified. T8
shiall be the pesponsibiity of e supplisr g snpare the proper oparation of special Hrdis with sihier 1RASER
sipipmen

1288 Transmlssion i‘%mawmmem Bsevial Hoks shall meet ine overall atfoannation, fiber and dis-
poralo specifienting of 1BV, BN rand 1V 204, respeetively Total oolse toiroduced dus to eronstalk
oy dbher seurees ahall nod f»&m.{a{»?ii that sl kwa{i for mi ‘mzi& rd modin, o apecified In 1204, T the {;kaiii':z?. that
& uffoots eporabibity with 1BASES ranmitters and vevvivery, specinl Huks shall also mest the wupedanos
and balenee veguirements of BT 22 and 1278 The delay wod presmble loss allowed for special lnks i
gpeckfed n 1894,

Lé,&ri ?{»W{iaz‘imd g f}ﬁﬁEg‘iﬁE‘ﬁ‘h{!m "m mere Lhan oae *gs@ci ai § ;;3{ i p‘*rssa ms:* in ;E T g}"%%s hebween any

bt The peadon
whiible sl thedy exte i Nk el

eI "\’\"#

i Bk o0

e
&

E8:43
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A A

LEBAAR ARIREAN

8.9 Thmdng

{ntorconnestion of mudtivendor sestom components wandntes that
The halane of
tris peciions defines the ppper Hinits of delay and B bnss alflecated o sach component. These values allow
prapet sharstinn wibh e worgbonse svslam sonfipnmaiion of fve tovels of b B, wpesind lnks, o
langth cable vopmenis throughout the nebwork) wnd colliding DU Es st extesmes of the network,

281 Overview The swoossslh
delny and bit loss be allocated fairly and maié:eé'im}fy among the varieus syslen slamer

B DTE Thaleg DTE Tnilied Transntt Dolayis the e Sony the feel S0l ansitlon uobo the Grst
GUFTPLIT UNTE of prvaanble) from the MAC 1o the Brst full brdnsiiion {afler startup bt losg, W anyi st the
MG This delav shall not sxesed B The start b loss shall nob exeead © G

DEEs ahall ctrvectly receive frames that are peecedad by 18 vemore Bs ol prosadle plus 8 bits of wsfts

There is u delay betwoeen the recepiion of m;mai nbdhe PMA inputof a DTE and eperation ofthe deferval
provess in the MAC Therefors, thers b windew vwhich a DTE may 8 to defer fo o bransmigsios oven
after ¥ hap ardved st the tnpud. The DTE Deferense Delay i the tme fom the reosipt of the Hesl transh
tigm of the preasshile ab the MDD until the last momend that the IPTE might start transriiting ol the MBL
Thiz delay inchiudes the Bllowing companenta:

LOON s the PEABIALY interfacs
LN s ;Eig«i §éZEs:, mossent that o new fransmis

E ha mzizz} s iisg_ﬁg iim &’ﬁﬁ{) rtonssnes o
stors wonld wing being defarred

5 The delay from the Bret QUTPUT_UNIT ab the MACTLE ntorface to the Hrsd ovtput transitdnn ol
the BT

Tha ITE Deforeves Delay shiall be s wore P JART

The UUE Callision Shutdown Delay s the b Fons the 8268 OVL or OVH srefving st 'the MU of o frén
witing PR wndll thet DR sranseids 106 0t that fndkerfecs, This Hime shell be ne ove than BET «
JrmBine=RH0T This limet shall povstert onddl nfiey the «afi> bk bosn tranmmitied.

1R63 Modinm Theing, The Medivm Transt Dolay is the thmo Bam whons #3;{3}:}3 entars the medium
skl thad wignal lesves the sadives, This delay shall nobosesed S4BT

1284 Special Liak ‘i ammg The Ypecial Link Trassi Delay is the tme Bem whon o sipgnal enters a
speninl Bk untl the it leaves the spesiad ink This delay shall ety eesed LBRT The yrenmble leay-
ing A spedal link shall Y no more han 2 bikeslls fonger o the ;}Wfamb}ﬁ sevsl bo thiob speeiad link and uo
more thas 1Bk cellshorter than the proamble sent i that speclal Ik, For the purposes of thase Bl
ey the Brst Brdrorsmitted ahall e considored part i thie silonoe of the dreceding TDL undews b maus
$he reguivemonds oy the sweeeeding blespenified i 1388 3 L and 1288 1L 2.

E PR ¥¥u§3 ”§“§sx;§m§g Blub Btertuy Delay s the Hme Bomowhen the Bret b cell of the pragenble grrives at
a-hub ot the St Wt osll Gilde preamble) leaves that hob. This ime whall be pe greater Phan TERT T
preamble send by & hub shall be o move thas 1 b el Tonger Dhan the proninble sent e that hubor mors
than 4 Btoells shorter than the prosembile sent to thad had: For the purposes of these wite anby the fesb
b transniited shall be contidored part of the silence of the weoveding 1L unless it mesls the require-
ooty for the suceeeting bibs opeelfiod (i 12580 Land 1288102

b Idle Collision Starvos Dolay doplics fo sny case b whieh OF auvdves preended by fowar oy vt Bi
tioen of proamble thon the Heb Startop Delay The toe frers arvival of the Bust Bt ool {oither proambile
g O an sl the Hest B eel] legvos the b shafl o ne m“mzm thnn 18BT

Hib Transdt Dadsy 0 the dee Trom e arvival of woy bl o6l at o bab 6o thy ravsmissisn of the g
sptvling bk opll from thes heb This delay ahall vol exeesd SHF sechnling the cnitglative sfleels of olock
talaranee.

The transli (propagativn) delay betwoen the vpwerd and dowaward sides of the Header Wab shall b
negiipihls,

Hub Defoy 8tretohyBhirink is the Inevenss or dogrease in o hubl m&rzg‘ii Helay dus to the ooty of Efer
ing clovk rates. The cleck rote tolernsee of G019 specified In 1230 4. L and the maximum Buame sl of
1RES eatets spocified in $4.2.2 vield s maximass stroteh or shrisk is§i§>§3 8 IEIR- 8 G0VE - 2w BT
both ot any given heb and Shroagh s entire netwerk,

238
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EROVERG B0
CERMANITD ANBPTERE Sud 809 8, 3940

13. System Congiderations for Multisegment 10 Mbl/s Baseband Networks

133 Ohverview, Thiz seckion provides information on bullding muliisegment 10 M0 buschand nebworky
withis g sinple colliston domaiin. The groner coeration of o OEMAKD nebwork reguires network size bo be
Herited o contrel ronndtrip propagation deday fo meost {he reguivoments of 42328 and 4484, and the
nusber of vepeaters bebwean aoy twe Date Termingd BEquipments (DTEs! {o be Boited in order o Bmit the
shrinkage of the inderpacket gag s B travely through the network. This section applies culy b nebwerks
that contain HIBARE-T sepmenta

i wevtion. 3 e bulended thae 8850 and 1601 ke
iy vhie wmotion,

B2 Definitions Terminology used in Section 18 s defined herat

eoilinion demeadn. & snple OB netwerk I two or more Modis Sccses Conbrad OMAL sublavers ore
within the some collinfon domaln and both tennmwin ot the gee thne, o colbislon will sovur BAD sullavers
sepurnted by & repuster are within the same collislon domain MAC sublavers sepnrated by o bridpe o
within diffirent sollision domuins.

Tk segmend. The point-do-pnint full duplex medivm connection bebwsen twe and anly swo Medinme
Drependent Inferfaces (MUIe)

sepment. The medioe ebnrwetion, nduing connectors, bebween MU s (n & CRMAJOD LAN
138 Trovanission System Model The physiond sive of o 10BASET svowerk, oy mivedanedis nebwork

sondaining IBBASET Unk segwmants, s woastrained by the Umiis of ndividual vebwork sompunents. These
limits fnclede the Bilowing

{13 Cublelength and e sssocinted propagudion tme deluy

2 Delony of repanter nndts (starboup and dheadrgbais)

€3y Daday of MAUS tsfarap and steadvataiel

(43 bsterpathel guy shainkape

3 Delays within e DTE swocialed with the C8MAMND sevess mathad,

Table 181 sumingriges B delnys b the voricus nebwork medic sepments;

Teble 13-1
Dielays for Network Medie Semmenis

" lawimisg Sdstsan Mastmun
Mgzag‘m . :’*_}a:%gn;;em? ; "_,‘m }3& FHETay
Mm«iﬁ : Langth: Propagatian 2%‘5 9‘2
R Begriant fra Velooiy - f}:;;f&
Comuind
HIBARES Fiky i) FER EEE
FRARES Sk ] $E o SaiReh
POIRL 3 £430 B8
FIRAREY 4 et L N
AP LIRS MALY 25 G868 33
Yo o 10 mde
Bl smaoviwion sogmend langth Sapadids oo mabde chavacbivistion pee T4 LA
AL by not B sogmeni,
244
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CObRARTE ARSI

1 Twisted-Paivr Medivm Attachent Uit (MAU) and Basebond Mediom,
Tyrpe LOBAKRESY

143 Bosge

BhLE Overview. Soclion 14 dofines the funclional, clectrival, snd mechandesl chavseberistios of the Tepe

“ffﬁ&*’%‘i’--’i AL and one speciBo medinm for use with that MALUL The velationship of this specifioation to
thw sniire ISOAEC 88088 CRMAAD Locsl Aves Nebwork Specifioation i showry in g 141 The purpuis

of the MAU 15 o wrovide o sinnple, inaxpensive, s fesible meatis of abtaching devioss o the wodiom.

This MAL and medinm specification i ained wgzmrh}} ab sffies sppiicattang whire buisted pair cable ts
oftan bustalied, Tasinllalion snd reconfigorstion simphiclly & allowed by the twpe of wble and consectors
ugedd,

The HBASE-T spectfication bullds upon Seetions 1 theough ¥ and Bection ¥ of thiw standard,

(17 Hnablss conpling the Phesion] Sipnaling (FLE sublapee by way of the Astuchment Undt Ioterfuce
(AUTE) b the beseband bwisted pair Hnk defined in Section 14

(3 Supperte message traffic ab g date rete of 10 M.

$8)  Provides for operating ever Jra to ot leest I00 w (328 88 of bwisted pair withowt the we of »
raneaian

(4 Forwite the Dot Tormdnsd Bauipmont (TR or vepouter S0 conlieny sperafien of the MAY and
availability of the medism,

B Huppords setwork conBgueadivons seiny the USMAND srooss method defmpd b IOARD 8803
A 1003 with haseband sipnaling

18 Suwportz g peiabdupsint fntereonsaction bebween MATls and, when veatd with repesters having
mpbtinte norts, supports s sterwiring togslogy.

7y Alows incwrporatinn of the MALU within fhe physical bounds of s DFUE or sopedter

L2 Bepealey Unit. The repeater unit s sped o extondthe phveioal sveteon toplogr snd peovides
for sovpling two or mors Sepments, Repesters ave an integrs! parl of sl 10BAREYT sebworks with more
shusss Do DFT R foee Fipe 183 and L -éi?. The wpeater wndt s defined in Section 8. Multinle repéader unils
ars permifted within g single sollision demain bo provide the madmum connestion path length speciBed in
Section 13, The repesier w8 not 2 DTVE saod therolwe hag alighily different requivemeonts for iis
attached MAUs, an defined o 241 Ropoator sets with I0BARE T MAD are reguived to provide the aute-
partitionfecennedion algorithm on these ports, 25 specified in 88632,

14 LEE Tarinted Fale Media, The medings for J0BANR-T i beiditad palr wive, The performanse sped-
thestions of the simplex Hnk segment M"f‘ confained B 144 This wivkng novmally conslats of 34 mm o
.6y dlaetar 26 80 fo 28 AWG] onsbvielded wire o soulipeie cable. The performance spocifics-
oy are generally met by 108 o of 8.8 felephone twisled pais. Longer leuptha ade pevmitied providing
P ﬂ;amplm Yok segment wets the roguiremenis 6f 14.4. A langth of 100 m, the design ahjestive, will b
caed when referving to the longth oF & beided-pair ik segmant,

1418 Delinitions. This section defines the termmolagy xpecific o Type 10BASE-T MAUs and their
spphiestion to repsaber units

B e ST The duration of sue b evmbal (UVBRY

colfiaton, & condithon St revolis o conourrent transornsions fram mudbiple signad svurces.

commenanode vetiage. The insdtantaneous slpelvade average of two sgnads applisd to 2 bulaneed rouid,
both signals veferved Lo 8 cowmon rofarence. Also called lenpitudinal voltage,

248
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SHIRC SRR 1988

ARSVIEEY Bud 505, 1998 Bditen AL ANE NETROPOLITAN AREA NETWORKS:
48 10 TG HRES
REFERENCE CHMLA/CE LAN LAYERS
MOBEL , Y : S
i HIGHER LAYERS | : i
3 ¥ i :
- : |
AT I : - -
APRLIGATION A LOsIoAL LK ;‘i‘m o ;
,-. LERETROL. gonedh | :
FRESENTATION .60 : v.
£ G ¢ . IBTE
MEDIS AUTESS : :{
Saten CORTROL ; i
BESSION wonTR § :
PHYSICAL i FEPEATER
TRAMSPORT ¢+ & ] swoNause OR
e / ; oE
NETWORK |7
DATA LINK |
BiAY
B S AL

Tuintad- Pl Link Begmen!

Fig 141
10RASET Relationsbip to the 180 Open Bystoms Interconneetion (08D
Beforonce Model and the IEEE 8023 UBMATH LAN Modal

erosy conmect & group of comnuclion pointy ofen walls or sack-mounted in o wiring dovet, umed o
mechanically trmbnate and inbergenneet twistedpaie butlding wiring.

differential-mode voltage. The instantansous slpebraic difference bebween two signals sppbied to s bal:
smeid dvonit, both stgnsds reforved o o cononon reforence. Ao ealled wetallic voltage,

Medbue-Dependent Tnterface (D). The mechanieal and electrival interface bebwosn the twisted-pair
Hok segment and the MALL

Phweical Mediom Attachoment (FMAY sublayer. The portion of the MAL that containg the functions]
sdrentbry

Physlcal Blgnaling (PLE) subdaver The portion of the Phystes! Loyer, contained within the DR, thet
provides the logicel and Rnctienaleonpling belwosn the 3AL and the Date Link Lager.

smplex Hok sogosent. A bvoovsrre path bebween two BAU lnduding the teminating connectors, con
siating of ene or more bwlgtod oo joinad serially with approvriate conpection devicer, for szample, pateh
fields and wall plotes (see Fig 1423

twinted pain. Two vontinvouws inselated comtuckors helloally boisted aronnd one another (uee Plg 143)

twinled-paic cable. & gbup of twisted pades within s single productive shoath,

twistedbpoir cable Binder growp, & group of Swisted pales withdn & cable that are bownd fogether. Lavse
tefenhone caldon have multiple bindey proups with Bgh interdnder prouy seasénd cranstall loss

twisfodpate Bak. A twisted-peir bnk segment and s two atbuched AU (ree Fig 14-5).

248
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Mau Mall

Wb ) : Gross Conneet B

wwwm Twiglad~Faly Lok Soomenl e

Tarbtad-Padr Link

i

Pig 148
Protatod-Pale 14

b Hobk segment (dugler Unlk sogmentl T shmples Und soprots Br consectiog e
fave Bg 1440

1408 Avplivation Perspestive, Thin section staben the broad dbjuctives und sssimptons underlyng
the spesiiontions dellnad traughedi Seation 14
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14180 Olsotives

{13 Provide the physion] mesns for communeation befwees LaN Date Link Layver Entities.

{3y Fosore compatibdity of independemtly doveloped physicel nnd elocrioad tnderfsons,

33 Provide s commmdicntion chanme]l with o menn bit avvor refe; of the phystoal lnyer servics nteriies
of lesx than one pazt ta 10%

4)  Provide for eass of Installation and servics,

5 Hnswrs that fairness of DTE access i3 not compromised.

@y Frovide for low-cost notworks, a8 velated to both couipmaent and cabling,

(7 Make nge ol telepbone twiniod padr bullding wiving and telephany wivinp sractices,

14,382 Compatibility Considerations. AN boplementations of the bwisted-pair Unk shall bo pam.
patitle st the MEL The MAU sad the mediurs eredefined o provide compatiliBly smong deviesy designed
by difterend monefacturers, Doglpnars are free fo buplement clrouttry within the MAU b an applization
dapsndent manner provided the MM and AU Gvben baplemented) speciBleniions sre wel,

14,183 Mode of Operetion. The (0BANEYT MAY i vopable of operating in normel mode saly Gee
7543 The AU shall nol eperate humonitor mode,
When novmel wode b o operation, the MAL fonctions as o divest copnection between $he medive and
the T o vepeater, Data fowm the UTE oo repeaber 8 vulped oo one of the flmplex Hok segments of e
ok segment, and data vecsived o the othey mirapdex Uak sepment s dnpot to the DTE or repester.

1414 Belationship to PLY and AUL A dose relationship exisls bebween Seotion 14 and Section 7. Sep-

By 14 specibes the physical mediwn povameters and the PHA loglesd functions resbling in the vhyaienl
MALL The MAU provides siovizss o the PLE dolined in Sectipn ¥ by means ol the ALIL I0BAS AU

support 8 wubaet of the AUT services specified in Section 7. HIBASEY MALs do vt sugpori the spiionad
isolote Binobien, the opbionsl GO geeudd, or the eptionad C8F sigusl on the O drouit.

The deslgn of an external MAY sosponent seovdres the ue of both Sectlon 34 and Beolion 7 fr the PLE
and AU specifieations. ‘

The Ggores and pumereus bexbual refersnces hrougbout Seetion 14 relier to terminolagy sesoviabed with
the AUT dhat is, DL B and CFF Bioce an ombedinment of the 1OBASET MAU doer ool reguive the naple
mentabion of an AUL the DO, UL ped €1 drenits may neb phyeiolly ewish, Howowar, they ave logleally
present and MALU speration is defined in vevms of themn

149 MAD Funstions! Bpecificntions. The MAY provides the mesns by which signals ou the thres AL
sigral dirouils Yo and from the BTE o repenter sad their sessctated inleclagsr mosssges ave couplad o the
bwlstad-pade Hok segoent. The MAU poovides the follewing Fonstional capabilitios to handle message Bow
between the DUE er repeater and the twisted pade Und sepment:

{1 Trensmit feetion, Peovides the ability to irassfer Manchesterencoded dota Bom the D clresit o
the TN gleendt, While not sendisg Manchesterencoded datsoony the T eheult, e MAL sonds an
e gignal, TP DL, onthe T cleonit,

2y Hessive function. Provides the ahiliby to travefer Munchestoranonded doin from the B civeuit fa
the D cirostt, While not sending Musehester-enosded dabe gn e T cdreudt, the MAY sends an idie

O sigual ID G oo the DT elrenil

(3 Loooback function. Provides the ability Yo transfer Mandhostoreonooded dadu from the DO to the 1
eireudt when the MAU iv sending Muanchestor-oncoded Sats 10 the TD grouit,

14y Colliston Presence foncbion. Provides the ability {o detert sbmuianeous scocurrence of Manchoster-
encoded dats on the B aad DO elvouits and to ropiort such an soturrence s » oollivian,

£8) signal owefity error Messege (SOEY That function, Provides the abiliiy & todicate to the DPE thet
the Gollaion Preosencs foustion ' gporational and et the signel_guality prror message son ho sent
by the MALL

(61 Jabber fonotion: Provides the obiiy to prevent sbwormally long recepbion of Manchester-encoded
dats on the DO sireuit from indefinitdly Serupting trnnsdasion on the nebwork, While secha con
ditfon n presest, tranafer of Manchesterdncoded dals by the Teanmmil and Lospback funitions
disabind,

248
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{9 Link Tebegrity Test fonebon. Providos the abilily o prelect the nebwork frem fhe o
failern of the shaplex Unk atisshed fo the BD cheult, Wiile sueh o Bilwes v prase

seguontes of
. fraisfer of
Manchesboronooded date By the Tronswit, Becsive, and Loopback functiens iy disabled.

A MAL Fuaeilons The MALT shall yrow

st Trememid, Rowive, Loopbeck, Cellisien Prosenes,

Hubbar sad Liak Tadegrity Tost fonctions, The BEE Teot functing shiall be parformed by MALs that are
ennnacted o DT Es and shadl vob be perfemned by MAUs mm. are seinected {o repeatens, & a(.,;m%;*ii‘ * LY

metion. s ot reguived thet s MAL doter
gy & pepeaterand subomatioadly sctivale ey nldbil fhe BOE Tent

be provided in the MaAL to setivate o inkibit the BGE R
sine thas e counected Yo aither o IFTH
frmebion,

14801 Transmit Fusclion Begulremsmte, The MAU shall veceive the sfgnals oo the I¥) grouls
and sond thom o the T shrenitof She MU & pouitive signal on thed lesd relative o the Bload of the DG
sirvadd ahall rosdd In o pociiibe alonad on e T (Travemis Dot o load of the MO with veapact 4o the
T dead.

Abthe start of n packel fram g, o wore than 3 B mey be veestrad Brom the IO oivout sndd not
tranentiitod on the TE oirowt, Tn addition, 1§ i porminsinie for the Sret Bt sent io condabn ghase vistation
g bnvelid smpbitude. AN subseguent bite of the paciet shall boe reproduced with the ¢1fwrentiad vo?i;s-’;g@}
speeified by LA LT and withonornere Btber thas s spedBed e 3800 & The vepend Bib besnsaritted on
e TD oot ehiad] be broneviiiled with the coveact Hlwing s glpnallevels’ steady ciate prepagabion
dolay bebwoon the DO sleowlt fnpud and the TD cdrouit shall nob exesed 3BT

For any bwo pockets that dre sopsated by 508 ue or Joss, the starbap delay (B lues & shendysinte
propagsaiion dolarhof the st puaket shall sob expped thar of the secpnd packel by tove thas 28T

Whenever duts b ovt being tranemiiied on bhe TD olreuil, anddle “Eg*a}"’i TE D, shall by trangmitiad
ety bhe T efreult, TPIPL o shard of Wile, an defined in M BL0 1, fellowed by s ropanling senuenes of o

s s periad o5 lenee (he thoe whors the differentianl voltage vemaine a8 0 mV 2 88 oWiand a Hnk

best pulse (e0e B LEL Following » pachel and start of idle, the repenting seuuence shell start with a
poriad of silenge,

Transmistion of TP DL may be e
ferminated such (hed ng more then
delay than by specified for b loss and stmady

e

rrvinabed 8h any Bmeowith respoct By the Bk fost pulse, Ly shell be
he fired bransmnitbod B of » packet B corrupted, and with no more
fate propagalios,

14,218 Hecslve Fupciion Reguirements. The MALU shall revelve the sigaals en the BD cire
the M and sond Brem o the BT clreuie, A pusilive signal eo dhe BB (Heesive Data 4 lead relative te the
ik fond of the MDY eball result ing posityve wanal on the & lead with reppect to the Blogd of the I8
smpuit,

Anthe start of o packet v{*wpé’i&;a Sranythe BD cireuit, nemore than 5 Bils may be recebved on the BB
exiiboned not dravemitted onto the D efreudt. In addition, i s povmdasi
syt to condain ohase vivlationy or bnvalid dats; howewer, all suceessive Bils of the packed shall be sent with
: Fed in 148080 The stoady-sinto propagative delay betweon the
FLLF clpebdt and the 10 drenisshell net exrend 2 BT

Far oy bwo packots thet are sepgrated by 8.8 ds or lonp, the starboup deluy of the fret packet shall pot
grpeed thot of the sevend pocked by move than 2 BT

14.2.1.8 Loophaeh Fanotios Reguivesents. When the MAU fs transm¥ing on the T dlrondt and
i ot veeeiving A drput messages { (14E 2y on the B olrowas, the MAU shall bransmit on the D glropit
thae sipnals roceived oo the DO deopifnarder o provide loopback o the bransmitted gmgmﬁ A thestary of
packel trenomission on the T ebrestt, nomore than § b of dnformmtion may be recsived Trow the DO o
euit and nottranamithed to the DY ebrondt o sddition, it e permdoaible R See fret bit st on the DL oot
to sontain phese viclabions or lovelid dudes howevor, all suecesuive bite of the mavket shall ot the Biter
spesified In 1A 18 1 (thet de, LA s plun L8 nay The steadywliate propagabion delay betwoen the BO ol
ot and e D cirenit shall nobagessd 1BYT

%

142 LA Oullidon Presence Fusolion Begulrements The MAU shall delesd ps 9 golligen thy
“xm Etm\?f s ogenrrenes of petivity on the DO olrenlt and the B avouit while dn the Link 0 afati

Histon dv debected, o O80 signal fwe ¥.2.08) shal! be sont on the O girowit, The sipnel dhsll e

40
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& E’w‘n the Rf} ghreult changes fmm
i sl be send to the DR o
E‘Ew wgnnl prosented ou ths i’“E mama e tha :x%mwsw of eotbiston, BOE e, ar Jubber shall be the DL
shgnal,

%ssm si‘mii im ;mt*éﬁrm«sd by &m‘; Ys; ‘mat BEE SOTHS ‘éswi 15 E)’E‘% emd '&imii not be o ?mmﬁ M? ?viﬁ% %éw, e
. m»&;ﬁ %:iae E%rm‘{.‘; smﬁ. e ai A {2“

‘&'g&?@mﬁa B ﬁéw §f>§ ahvondh (¥
: ammm Emsmm mm e ms&%smi}’ i

1] s By gl ‘szn«xm&
fi&mﬁw% gms;ﬁ *’f}i 333 &w}zi ‘ﬂsé“ o8 ﬁigmi ] téw P ooireit, This shinll continue wnail w’&méz effy has hesn
*;E‘m&mg}v prossat on the DO creult for & thee updel?. The vadue of Sargul shadl be 0.8 min R 28 5

o ackivale the . Ex»;h st fenotion whess the TH dreull tounam i 8

3 iézm wraii max

,wwe
‘%«zﬁ songscstive,
E‘i‘sss vilus of Tk et e’ shadl be betwsen ‘%ﬁ s gmsi §§3€‘} me. .En ﬂ{idﬁh&ms Eﬁ(*?éx‘m}(ﬁ palasn that oeouy
within o time Tk test sdn® of » previous pulee or pocked ghall be lpnored whils in ah@ Ls_ni& ”ﬁmi }?amx
b the Ldnk Test Fail sbabe, soch pulses ai'z:i'i mmzf 'ﬁw s*-mm*‘:.e\{i mambw e‘:\f' e 1 :
?i’:s&* vl ﬁf ’imk «,{aﬁsi;_j&sm bl & i

i
Ig»
A
.
.

v vastor
Sestor be oy

".--fiﬁf@&m& i ;&ﬁm&mﬁ am thes BALY wggg
h@ méxmw» b E&Ewﬁm ap

1428 PMA Tnderfeoe Mepspgos. The wossages bwﬁwwzx tiw PLE b thie DTE aod the FMA i the AU
shall copdy with the PMA interface owssnges dosenibed tn 181 Thess messages alse are uned b vepeator
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RO BRG.T ¢ 198R

CURALD . 1593 Bditing

went fo PMA commnrmention. These and the wessages bebween the Pide over the MUY are sumpmuized
EiTa s

14451 FLE to PMA Mussayee The following messuges sry sent by the PLS i the VT o repoator
b the PREA I the MALD

Messaye Lot Bigmal Misaxing
ot ERy COLOE Chirtput Information
sutput file 14, L4139 Mo duts o be oulpud

14.2.8. 8 PHA to PUS Megsspesn, The followins messsges pre sond by the MAT Ty the PLE in the DTE
ar repeater)

Messnge Lhrenit Signal Meaning

fngnt i OG0 Input mfemation
input_jodie 153 Y. Mo infofmabion fo inpst
ma avaiable L3 11 MAL i8 available S output
shpnad pueality grrge 1 {8RG Errar deteced y MAL

Retiming of CIN and CD9 signale within the MAL s noither prehibiied norveguired. Considerable #itter
may be presest (sve 14.3. L4000

14828 PMA o Deisted-Fadr Link Segpment Mossages

Gepauds Honal Mesning
Tl outfpud T G D0 Cutput informetion
TE sefde i) TR Mo taformabion b ontout

The anceding for TF InLos defined in 14510, The sneoding & C01 aud D0 :?:‘ the seme as that used
g the AU Retiming of O and OO0 sigaals within the MAY s nelther prohibifed nor roguirsd.

148284 Polnted-Paltr Link Segment to PMA Messages

Magangs Bignal Meaning
FEE fhons CELN, O Seopat Tt tion
RB idie T 1N Ne information o input

The encuding for TP L is defined dn 34,211 The encoding for 0D sod CD0 3s the s ay thal need
o the AL

14528 Interface Mensugs Thne Hefsrences. Delay and bit loss specifioations ave megsured from
the ocenrrence of messages at the MDI and MAU aUL The foliowing deseribes the polot wheve each mes-
sage atarbe: ’

Mesgaue Bofironee ‘
suigut. lesding bit cell boundery (BUR) of ot valid DL ee DO
subiul fdie Tngt positivegoing traneition prior to start of [
inpud londing BUB of first valid €D or UIN

it i last sogithve-goliyy transition wier o stard of LBL
sigral guality preor Hret transition of valid muplitude

seonn_pyniltable last positive-going transition prior to steet of LD

T owdput lepding BOS of Sesb valid C08 or 0D

Tk ddle Last positive.going trangiion prior bo sbarh of TP 1HL
BRI ontput leading BOB of frev valid ODL or OD0

HEb b sl posithve poing transition prior o sbart of TP IBL

251
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[EER I

ARGUIEER fa‘i DR 1088 Pl LA ANE METROPGLITAN AR NWETWRES

1428 MAY Stade Dlagranee, The state Hagrams of Fige 148, 144 148, and 149 dopled the fullaet of
silowed MAL state fonelions relative to the dirovits of the Aim and MDL

The potation gsed in the siate disprams bilows the eonveniions in 120 The variables and Smery vsed
i the sbate diagrame werdefined in the Bloewing sectione

14251 Binte ﬂm;;mwm Yarisbles Variables mro vsed in g wbe disgrams bo Indioato thi sbabas af
BMALU Inputs and oubputs, to contrel BAL oprration, and o paes siate infuralion babwees foariciions,

In the vasiable dofiaitions, the mune of e vam«?)ie s followed by o brial doseription of the warinble nud
& it of values the variable may teke For these varables (hat are slats <§i&:§¥z“"m aubyuts, ane value will be
stentifled ax the defoult, The verisble has the defauib valve when no sctive siale conlalng & e assiguing
aifferent value,

Far cxpmple, the wm{%ﬁ{* et has the viloe diseble’ whenever the Jubber funedion or the Link Indeg-
vity Tagh function i8 in o shate thal asserts “ponitedisabls’ The variable Bas the defauli valve fonable’ &t
athaey times.

The variabies weed fo the state lsgrams are defined ax llows:

B Dontrols the sf;i;zmx‘ seni By the BLALT an the D viraudt,
Vaues: e MALT i eonding mpud_adle, [DL idafanitl,
..1’3{_3; BEATY gonds the sienal reeeivad on the DO dirogit,
fpble = disable oversides this and causes rapnd fdfle to b sont,
RIS MALT sovuds the signal vecsived oo the BRI cirowd.
i = dinabie overvides thix and consen danut i to ba sent,

CF Controle the sigual sent by the MAL on the OF chreuis,
Vabaes: idhler MAL wends mon geodlable, L etk s
S MAY sende signad, guality prear, UB0,
Eal Stapos of the dlgralvecsived by the MAU oo the D sivegls
Valuas idle; MAL e receiving ougmt sdle, 1D
subive; MAL {s voeolving sugpud, G o 0¥

TLk Conteols the signgl sent by the M in *EF“ the T edrouit,
Valugs: fdler MAU gonde T o, BP0 (defulis
B0 MAYY sends the :«,xgxw? repeivod on the DO vireuis
wanib o diashle overrides this and covets T pdie & e genl

Y. Stpios of thoe signal vegeived by the MAU o the Ry clreuit
Valoes: ity MAL s vevetving silones soa Lk tese pulse.
soebive; MAL s detecting slgnals which wmeot the veguovementy ol 14 833 8.

Binde teat rov Biabtus of the Bud losl wignal vevsived by the MAL on the Bl sirouil
Vaalues: fulee; MALT is ot detecting otk fost pulse.
tre MAL Iy dtecting a luk test pitlee,

Bk cowmt, Usunt of the number of mnwﬂﬁww bink tost pulstg veseived whik (o the Tank Fail slate.
Values: non-negaiive intogers,

o

ranr the Bink Pall glate.

e, s The semberof eomssentive dnk fest pulsty vequdved bafbre exd
by wmsitive intogor betwoan aad 1 inclusive.

vy, Gondrols the pabh fow dhe B olvewit fo the B oyt
Valnes: ensbler vecsive s enabisd fdefunily. -
dimabler the outpat o e D cleoit B iaprd iofle when =R

Ipbels. Contrals the path Som the B oiimuid o the D oleuit
Falunes snanle; loophack e enabled (defaulth
disable; the ouipud b the DI drecld bompud fdle when DI=D0,
sanil Controls the path from the DO eleonit o the TH cleouls.
Vnlises saablie) tropemit o engbded (defauiil
disable! vanomil o cdisebled aod the signad senbon the T crenit 0P 1D,

Rha
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CEMALE
1485 MAD e MDY Interfaee Uharscteristive

$4.3.10.1 Jsolntion Regudvement: The MAL shall mrovide tvolaties betwedn the DTE Phyeice!l Layer
sreuits mchading feame groond snd gl 3D leads including fose not used by IOBABEJE This slectrical
separation shall withstand sbleast one of the fullowing elecirical strength testan,

(1 OIBO0Y v ot BD e to 80 He for 805, spplied ag specifed in Swetlen §23.2 o [EC Publbication
W I8L

(3 SRA0 Vde Tov 8% g, applied 48 specifiod in Bockion .89 ol IBC Publication 8RG8

HY A sequence of b TH00 Y lnpnises of alternsting polority, sppBed el fotervdls of not foas then L s
The shaps of the bepudses shall be L8 e (1.2 e wivtsal {ront thwe, 50 ps vivtuel fime of half
valnel, as dofired fn JEO Publiontion 60 1Y

Thers shall be no inslation breakdown, as defined o Section L33 of TRU Publication 880 |
the teut, The reststance afber tw deed shall be o least 2 MO moanured o BOG Vo

f, during

TAA08 Transsitter SpeciBontions. The MAL shall provide the Tranonit Gmotion specifisd i
3481 b ansevdanes with the slectrical spevifications of thisseetion:

Where & luad is et specified, the trangmd shnll mert reguivaments of thol section when connected te
@ IO rosistive Tond, The use of 180 0 terminadivne stmphifies she messurement procesr when waing Bl g
moasurgmend somipment sy BO £t 1608 mpedunee malehing ransfonuers sre veadlly gyvailabls,

Home tosts 1o this section reguire the use of s eguivalent cirouit that madels the distortion inbradused
By & simples Bak seprent, This bisted palr mddel shadl be constructed acesrding o Flig 14-7 with compes
sent tolarances as fellows Rosietors, £ 1% mupasitors, 25%:; induchors, 2108, Uamponent teluranve speaifie
sations shel be el fom 6.0 Mz o 16 Mz Fa ol menuorements, the T oirenit shall be connecied
thevegh n balm to Socbien 1 and the signal wessured aoress & load connpcbed fo Beotion 4 of the model
The babwn ehall vl affoct the poak diferentinl outpubvoleger speafiod in .3 L0 1 by morethom 1% when
inperted hebween the 180 0 vesiative Josd and the T olrouit

The insertion loxs of the twdted-paiy model when measrred with o 300 8 pourve and 1006 oad sduwil by
bobwean 570 48 and 1848 ¢B ot 10 M, sad betwesn G 804B and 708 68 o0 5 MHe.

£

Seetion i Goglion 2 HBeotinn 3 Seotion 4
gl EA¥S
........Av!‘}‘ﬁypi_ & \f,‘ﬁ{
8 0554
ﬁ{kgﬂ\;....w

e B

%‘%’ﬁf?&fv‘w

Heglstareoy am b 3
TR Care noard be dulien thet byyoed wad perasitise Capecitences wew fg pk
do sot swoted B, G and B tolovesice valiet. Tneduitooncns oo b 18

Fig 147
Telsted - Fale Modsl
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IBOVERC 8000 19w
ANSUIRER 844 802 8, 1009 Bt LOHIAL AN METROPOLITAK AR NETWORKS:

148081 Ditlerontisd Oulput Voliage. Some of the Wexb and Bgvrss of this section deseribe the §i
forential vollage dn tovms of magnifudes. Thess requlivenents apply to negative sy wall g8 positive pulses.
The peak differential voltage on the TD olronit whoen terminnted with & 100 13 resistive losd shall be
betwesn 3.2V and 88 Vi olf data seguoposs. When the DO civeult e delven by an albones Manchestor-
encoded glgnal, any barmenie measared on the TT elrowdt shall be ol loaed 27 48 bolow the fundamentsl.

i % ftfens m'xgmmx\g BE
wyint Bl of spes

MOTE: The spacifioation on meniosee speeiral comiponssia s sl tended to snsure somplisnos
@ sty shvonld oonsider any appdioable losad, seflonad, vrintoraeticasd x{%iszﬁwﬂs Sl
Sealeompenanis may therefbioe be nsdessany

The vutput gipnal ¥, i defined o the cutput of the twisted padr miodel az shown In Pl 148 TheTh
mammm tor shiall provids sgualization such et the outpot warsfobm vhall (Gl within the template shown

Fig 14-8 for ol dote sequences, Vollage snd thee coordinates for infloction polnts on Fig 149 sre given in
’ﬁa?s b -1, (Bere croasing polods ave differsnt for extersal and internal MAUs. The zere coovslogs depicied
i Fig 149 apply to an externsd BALUY The tempdate wﬁi&g@ may be soaled by o facdor o0 0.8 o LT but sy
sealing below 0.2 or above L1 shall el be allowsd. The revomimended mosstorament procedure i desoribed
AL Thne b+ D on the empiate represents 3 pore crossing, with pesitive slope, of the outpud wave-
form. Duriag this test the twistedipair model shall be termineted fn 300 € and deiven by & fransmifter
with » Manchester-encoded pevudorandon sequence with o mibimum repeliting period of 513 bits.

\\\\5@&& Bakun
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R0 )
Mode!

Fig 148
Differemtial Ouiput Volinge Test
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Phin test shall be ropeated witl the femplate nverbed aboal the te s, In that case; L= Jon the tame
plate repregents & sero croeing, with vegative slope, of the outpul wavethem. When lesting on external
MaL the inpud wavelorm to the B ireuit of the MAL ghall contribule no more than 08 ne of Hiter
Adberenca bo this teraplats does not verify that e regudesments of 14,3128 wre el (8se 44 8.8 fhr mad-
ifiention of the banplate o test Hitter.)

The T DL shall abweys start with 2 posithve wavelorm when a wavelorm conforming to Fig 712 s
spplied o the DU sirendt, 1 the Inst bit trangrmibted was o U0, S Laed bransition will be ab the bit cell
ganter of the U1, 3 the Tosl bt tramemitted wos & T30, the PLE will penerate an additicnal travsitien at
the bt cell boundaey follewing e CD0. Al the wors cesasiog of the last trauaibion, the differential voli-
ags shall remais within fhe shaded ares of Fig 1410, Onee the differentiol voltage has gone mors negative
thay -850 mY, 38 shall net excsed +30 wW The template reguivements of Fig 1410 ghall be mal when mwe-
suevd aerves vawh of the teet Teeds deflned in Fig 1431, hoth with the load contected directly to the T e
epit and with the load convected through the twisted.palr mbdel as defined in Pige 14-7 and 148

The Bk test palee shall Be & gogle positive [T lend positive with respest to Tl lead) pulse, which
falle within the shaded wren of Fig 1412 Onee the $%rantinl output voltage has become more nogative
than -8 mV, B shall vemain Iess than 80wV The tempinte requirements of Fig 1408 shall be met whan
msemsred serons snch of the test foads defined in Fig 1411 bothowith the bad sonpected divectly to the TD
civewit and with the lved connsctad through the twisbed-paly model as defined o Figs 147 and 14.8,

il
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Pig 1418
Tramemiiter Waveform for Link Test Pulse

Additionally, the MAT shall odd no mode than +8 ne of 8oy o the sipnal revalesd on the DU dlrvait when
the Threleowit o divectiy drivine & 100 Lremaive oad

143024 Tronsmittey Inpedanee Balanes. The conuner-nede o diforontiaboscds lnpadane
balanes of the T oirouih shall exoend 28 - 17 logeot¥100 dB (wvbore €1y the frogueney In Mz ovor the fre-
gueney range 1.0 Mz to 20 M Th Nm}smm w dofined 58 20 log ol B whers B, v an exterially
apphicd sinewere voliage s showst iy Fig 14218,

fes d pad e geayd

WEFPE Tha helaros of the dost egiinmes w ol the LT (E veguired of the tramsm

143,128 CommonSode Gutput Yallhge, The maguitude of the telal emmon-mode sutput vells
aps of the teannmmiiter, Bo,, wmesauved s shown n Fig 14-34, shadl be lenthan “}f} mV peak,

fer i net mtended o wneors complinree wi
o Yo, pabiseah, v oy vl
e vl %,agw,s ey reau® in lngerfituce W ather sgudpiess!

rognielitog SOTonry
%, Dirivimg naebiphd

LA LEE Transmitter Cenmon-dlods Beleotion The spplicalivn B
shall nob chanpe the differential voltage st the TIF chrowit, gy by meve €

- s i Fig 14413,
s 100 mY e all dats
stanoness Addibonndly the odge Biter added by the spplication of B, shall be sowore than L0ne, B,

sH be o 18V peak 101 Mlr sine wave,

ALY Tranmnittor Fanlt Tolsrenee. Trandonitters, when sither Idle or ponsdle, shall withe
stond withsot démaps the applivabion of whoed chivoit aevass The T virondt for an indefinite pebled of thae
asid shall restme porial agwrs;ix@m aéiw ook fhulis are removed. The wmagaitude of the current thrsugh
guch 2 shorb sivoai shall ool exce

AEL
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Fig 1415

Fransmitter Foull Teleranee Pest (ireait

1313 Beosiver Bpecifioations. The MAL shell provide the Beodve funchion specdfied o 14203
i spoirdses with the sleciries! specifeationy of this seetion.

143331 Beceiver Differential Jopw Bigoals Diffurenticl signals sovedved ony the B sireuit
that are within the envelope of Fig 1418 and 1417, and bave s meskonom vero coossing Hiler up &
1.5 nw from the tdeal shall be sent to the DY chreuit. The 108 pe Inclodes Sibter cavsed by an enceder, ALY
ealile sod transmitting MALL the vwisted paly snd noise. Additonally, the MAT meeiver shall add no movs
Hhan 218 ne @ler o the receive signsl hefre sonding the signal e the U dronit.

14.8.088 Boosiver DHfferentinl Moise Damupdts The recelver, when prosented with Manches.
ber-sneoded dats mesting the repnlroments of 148084 shall send this data to the DY aeoudt with s bit
loes of we mers than that speaified in 14202, In addition, the reorbver, when presented with g stpnal mess-
ity the reguirements of 10.2.1.1 and within the envelope of Pig 1412, shell sovept 18 6o 0 Unk toet pulea,

The veveiver, winile dn the Idle state, shall vefect s B fnpudthe following slgnals;

11y Al gigrals thot when measured ab the dofped of the ollewiog 8lter would produce o peak tagni-
tude Jess than 300 mV The filter iv a Spule low-pass Bubterworth with o 3 4B ootelf ot 15 MHz
fenfer booAd B0 ’

3 Allcontinueus sinuseidal dignels of smplitude less than 8.8 ¥ pealetopeal sod fregquency Toss thisy
2 MiHz.

81 Al slee waves of eingle eyele duretion, starting with phase 4 or 180-degrees, and of wrgpiitnde lose
thag 8.2V peak-boeponk where the Seyueney s between 2 MHz snd 18 MHe For g peviod «f 4 BT
before and afer this siegle oycle, the signal shall be Joss thays 300 mV when messured through Gw
filter spoeifiod 1o {1} shove,

14.8.18.3 fdle Tapul Behavion The ke vondition shall e detected within 2.3 BT of D last bvwe
to-high transition at the vessiver. The recetver dhudl take precavtions to ersure that the high-toe.aflence
trangition of the slart of idle 2 not folnely tnlorprotod av a sllencptenon- e transition, oven By the preg-
wnpw of sigad droop, overshood. ringing, slovw voltags decey, o ¢ combination theres! due o capacitive and
indudtive effocts fnbhe traosmitber, ink sopmant, and recdiver.

263
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PRONEC 2ERG8 11048
CRMATR ANSIIHEE SR B8R 8 1000 Bdition

Ay
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®
148 £
HE
FLE
Ay

Fig 1418
Recstvor Common-Mode Hedootidn Tesd Olvonis

4890

O—AM

Fig 1419
Comon-Aods Topnles Test Chrould

1480348 Recolver Fault Tolursooe, The vecsiver shall tolovale the application of ghort tirouits
hebwesn e lesds of the BD direwit for an indefinils poricd of Bme withou!d damegs and shall resume nees
wad aperation aiter such faulis e romovsd, Recptvers shall withetand withvut damage o 1008V sonunon
made apulae of elther palanily (B0 a8 indicated o Fig 4200 The shape of the lmpulse shall be 0.3/
H0 L (800 ns vicbusl front Hoe, 80 ps viviuel] e of hallvaliel, on defined tn 1EC Publicabian 80§11

1423 MAU - to-AUT BpeciBiontion. Whan o MAT contaips o physicnd AUT conneeter, the fullowing spee
ifieationg shall bemel

14321 MATLAUL Blectrionl Choravioristios. The dlectrieal cherastoristios & the deiver and
receives compenents witho the MAL that are vonnected to the AU shall be identival 10 these specified in

ZES
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L R Bditien FOUAL AN METROPOLITAN R84 NRTRORKS:

Foband T8 Additionnily the AL DO ressiver, while i (he Ddle state, shoall reject an nput wavefrm of logs
than 2180wV 4iferentinl.

14828 ME»AUX Meohanivs! Conneotion The MAL shall be provided with o 15-ply mals coomee
for e specified In T8,

14523 Power Consamption. Following Powerln, the surge corrsnt drawn by the AL shall be
much that b, x T in lons than or egual L0 2 x 10 & ammmamxm&x where i.,} in the peal surge curvent and
T § the o doring which the curvent excecds the larger of GB A ur 08 x ‘?i;s After the 100 wme Hllowing
Mm&si‘{}n the current deaws Ty e AL shall not excead 0.8 A when powered by the AT

The WAL shiall be capable of vpevaiing From all possdbde voltags sourees, induding thoese coorent Tomitad
o L6 &, gs supplied by the TR or repenter theough the rendstancs of sll permdssible AUT ealien,

The MAL shall nob introduce axfraneens signale an the TH, {/E ar 1 eireuite during normal power-ugp
aud power-dowrn.

B Charneteristios of the Blnpler Liok Sepment. Bxcopt where atherwise stated, the stopley bk
gopment ghall be tested with sowe sud lovd hmpedandes of 100G L

1441 Gverview. The medium for OBASET & twivtedpple wiving, Sinee n signifosnt number of
HIBABES netwerks are sxpecied o be invtalied utilining biplace unshisided tolophone wiring sad tygesl
telophony ingtaliation practicss, the snd-to-mnd puth ndduding Efforent Gypes of wiving, cable comnectors,
sl oyose conpects must be considered. Trpleally, s DTE connects to 8 wall sutlel nalny o twisted-puty
padeh cord. Wall oullels connedt thrpagh bullding wirlog and & cross conpect 1o the ropester MAU in s win.
ing closer.

HOTHE BIATTA BSOS (891 1A provides apeciflentibng for medin and bnstallation practiven sudiabla 90 was with this standaed,

1dd R Tromandseion Perametors. Bach simpler link segment shall have the bllewing charsctoviation.
Alb eharactorintios specified spply to the toted shmplex Bk sepwont unless stherwise noted. These churae
reviatios are ponersily met by 100w of unshisdded twisted-palr coble competed of 48 mm [84 AWE
teristed pade,

IebiB 1 Bomertion Loss The nsertion Toss of & simpler Uok seprent shall beono more then 11588 at
all fregusnciss bebween 5.0 and 10 MHEz Thie consiste of the altesuntion of the twisted pairs, connoetyr
fosmew, and reflection losses due W impedancs sugmatebes betwosny the varicus componants of the stmples
Bk segment. The insartion loss specification shell be met when the stopdey Unk ssgrent i tevsinated fn
soures and Jood lmpedanves thet satisly 148102 and 34,5084,

ROTE: Moltipah P Odenuinted G5 mn 184 WG cuble typieally axbibite no stfmsuation ol B 4 o 10 dBA08 oot 3070 The loes of

P -dnsudated cable salibile spndGoant demperabirs dependences AY mperaturey groaber than 48 %00 3 vy be sudessary Yo use &
ey fepiperatave-Jependant sabde, suol s aroet plavssrated soldos,

44248 Ditterential Charnoteriatic Dupedancs. The megrdtede of the differentinl characteristiv
frnpedanes of & & m Jenpth of twisted pair used in o shmplex Hok segroent shall be hebweon 85 (hand 161 5
For afl Breguencics bebween BO MHEz and 10 Mz, Binee choracterislin fmpedanee tends to doorsase with
increnving feguency, the ahove regulrement is gorerally bmplied by the condiion that the mugnitede of
the dharacteristic bopedanee over the freguency band 1 MHz to 16 Mg is 10044 15 & Alse, the magnl
budee of Ehe inpot Dupednnce averaped over the 5.0 MEy to 3 ME fognensy band of & simplex Huk seg-
pend terminnted o 100 £ shall be bebeoen 88 Qrand 11140

14483 BMediowm Timlog Fiter Intersymbel interforense snd reflechions due o mpedancs mise
mabchos bebween tanders twisted pales of w twlsted-padr lnk sepment and effects of connection devices can
inteadycs ftler 3o the OD L and COO signals revelved on the RE geonit. No more than £5.0 ne of #ter shall
be introduced to a tegt sigoal by o slmplex link segroent. The test signal shall bave a peall smphitede of
F0V and 10% bt O0% rise and S0 Hmeg of 12 ny The contest of theteet gipnad shadl be & YWandhester-
eneoded peendarandon sequence with 8 miniorown repetition peviod of 811 bits,

RCOTE: Branehen off o bt padr {ofen refivred U as “Yeidped tape™or "htube™) will soncenlly couse whdensies Biter nud so dhaudd be
i,

P
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TROVTEC 88003 1 Bl
VEMAER AMBUTEEE RG] A0S, 1eal Bdivtan

24 Belay The maximum propagetion delay of twisted paiv shall be 5.7 nedin Goisimuss velocity
of (L5858 % o1, The mexinain dropopetion delay of & Yok seprent shall uot excesd 1000 1is.

143 Coupling Parameters. T avold exoossive coupling of signals bebwoen twisted pdirs of 8 bwisted-
pair coble, the crosistellmust be Bmited. Orossladk loss is spatilied for the twished pades o g twistedopair
cable or bwistedopalr cable binder group thet are used an IBHARET twisted-pair links. Urosstalk loss ka
apeciBiod with the far ends of both the disturbed and the disturbing pairs and the nesr snd of the disturbed
pair ferminated in 100 £ Deivers of distaebing paies shall have g souves impedance of 100 40

14453 Differentinl Mome-Brd Orosstall (NERT) Loss. The NEXT lose babween any o twisted
pabrs of o beisted-pain eable 18 dopendend upon-the pesmelry of the twisted-paly cable. Slnee ohe proxiviity
of any two twisbed pairs is Influenced by the wive of the twisted-palir vable, the HEZT loee iz alffected by
twisted-prir eable slas,

44501 Twenty-Five-Pair Cable snd Twenty-Flve-Palr Blioder Growps The NERT logs
betwean any two twigled patrs ine s bwendy Bve-palr twisted palr onble or binder grovg vsed for 10BASEST
spplivations shall be st least 30 - 18 logadl F100 B (whiore s the froquensy In MF2) over the frogssdey
renge 5.0 MHz and 10 MHz

1445130 FourPalr Cable. The NEXT loas between any twa twisied pairs b & Burpadr bwlsteds
pardy cable used for IOBARESY speliestions shall be ab lenst 28 - 18 Tog 0100 48 Swhere Uiy the Pégueney
m MER) over the Beguency renge DO ML and 18 MHe

144808 Qiher Cablas The NEXT Toss reguiverscnt for all other twisted paie caliles shall be the
muitiple-disturber NEET losy ol 14 433,

14,452 Multiple-Distorbar NEET (MUNERTY Loss, When o beisted-palr cable ar twintedapaie
eunle hinder grouy containg dwisted pabes fromomaltiple 10BASE-T twigted-paly Hok sepments, the muitt
we-divturber crossalk lvew in dependent vpen the epedific selection of dimturbing and disturhiod pirs. For
pach TORABEST recoive pady, MIDNEET s mensuved by hoving (he remaining pearend teassmit paies
fecluding the bransmil pair asseelated with the veecive pair under bost) driven with Mentizal snd syneloro-
nized sine wave sigrals, MUNEXT may ther be doterndoesd Fom the siguud lowd obeerved an the vecsive
puiy under bosl, By exardning all pair combinstions wilh & fixed sumber of distorbers, » sumnalative distre-
busion of MENEET Is obained ot cach Troquenay of Intarest. The one percentiic of this cimnolativs digtel-
bugien shiall be b least 38 - 10 log 010} (ohere [ s the frequeney in ME2l at 6.0 MMz, 75 4Bz, and
10 Mz When the number of possible combinations allowed by & calde s fower than 100, the MDNEXT
losw for all combinativns shall be ot leasd 23 - 38 logB00 lwhare D the Teegquency in M) % 8.0 Mk,
.5 M, sud 10 MMy, Befer to 18,782 and Appendix A2 for o teterisd and wmethoed fr esthmating the
BDNEET Yoss for o compleis nepair cabda. '

t4:4.4 Madse Boavironmont. The noiss lovel on the Hok segments shall be soch that the obleotive e
wabe 19 met. The nolse spvironment congiste genevally of Ywo promery cutributors crosetall from othes
IOHASE-T olronits: and extornaily nduced Dmpulse nodee, trpdeally foom tedephone ringing and dialing sig-
nals, gnd sther offies and building equipment. :

td.4.4.0 Bmmpales Melse The pvovags ride of cocorrenss of impelsos gregter than 284V shall be loss
Ehan or sgual to 0.8% oe moasored st the eotpd of the foellowing speeified Sler, Following the stavbof aoy
pavkealar npules thet is eounted, spy additionsl inpulss shall be ipnored for ppeviod of 1 ge. The shaplen
Hok sepmaont ghall be {evninated at the far end in 100 2 The 8lter i o S-pole Butterworth bwepass with a
4 48 vuteff ot 15 MHz (refer fo 4.2}

ROTH: Typhoally, the lmpulse nolse sotnrrencs rake ehanges Troversely by oo deade i eaoh 4B 0 3 48 ohespe o fhin tooehold
welbogs. B dspont eake of Woeogntel omasrarel ol s oaporitis beisted pate snd Rltey vl the specified vollsge Poreskhold, the madin
nolse margin s appreheately ¥ iget 00 Inputey sobie mar be s benst phevnowmenen sad should be mwdenied vy sn
mackeitin) peaind of thews!

443 Orosstalk Wolse. The level of crosetall nols on s slmplex ok segment depends on Bhe level
of the disturbing signells) and the eremialk loss Debween the pairls) cwsying the signele) and the dis

a6¥
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LAMIAL AND METROF

FAREBANETWORKE

autpub of the following soetifiod Blter shall be bws than or ogual s 384wV The Slleris » 3@%}5@ Buotter
wortls lovepons with o 8 OB culofl ot 15 M (relr te 8488

L85 MM Speciieation This section defines the M for the beisted-pair Unk sosmpant, The lnk tepelney
paguires o crossover FenoBion betwean PiMAs, hoplowentation and losation of this crapsever f also definsd
fx this section,

1481 MBI Connectors. Bightopin connectory meating the regulrements of Seotion § snd Frires 1808
18 0F shall be wsed as the mechnnical Interfaoe To the twisted-pair Hnk sepment. The plug connee.
tor shall be used on the twisted paly ok sopment and the {ack on the MAU. Theoe conneetors avs doplvted

(for infrmations! nee ondvl in Flog 1420 and 1481 The Bllowing table shows the seadennent of sipnals o
connechyr contachs.

LORNTALT MO BTNl

i §:

¥ T

i Bl

4 Kot psed by 1OBARET
& Mt yned by 10BARET
8 Bik-

¥ Nt peed by J0BARET
& Mot ueed by JOBARET

Pige 1420
BEAL M Connest

Fig 144
FTwinbed Fale Lok Segment Coanector

Vadty
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ESOVTEG poaRag 1548
CRREALI: ABNNIIRRE S0 A08.3, 1593 Bition

182 Crossover Fanotion. & crossover function shall be mplemented in every twistodepady Hnk The
srosmever funotion cenpesta (e boanssitier of one MAY & the reesiver of the MAL ot the wther end of the
ewisbedepade Hak, Orossover Duretons may be dmplemenied indernally o 3 MAU or cleowbhere in the
twinted-pair Bak. For MAUs that do sot imploment the erossover functien, the signel names of 1681 refer
i their pwn inbernal deenity, For MAUs that de Deploment the crossover function, Ure wlgnsd naones vafay
o the remate MAL of the twisted palr bk Additenally, the MU eonuector for a2 MAL that implements
the srommever Fonckion shall be mearked with the praphicd] snbel "X Internsl and sxtersal arousover
Tanebions greahownoin Fig 14238

e —

. T i .
m.m ” o 4,%}“
- B Rl ’?-"é‘:;»m
% : N o & e
£

P hAL

£ External Orossoveyr Punoiion

B

£y MALE Eobedded Crossover Funobion

Fag 1428
roasover Funetion

Whan o wigted-pair Bnk connesis 3 DTE o o repeaten, @ is recommended thet the crossover e tmple-
mrented dn the MALU Toesl & the repeater. Hoboth MAUs of » twistedioaly Bek contain intornal rossuver
fungtions, on additional subornal crossovdr 2 novemnry It B recommnentied Bt the crossvver bevisible i
an installer from oo of the MAUs. Wher both MAU s contwin inbornal srossevers, 18 0s Rorther reoom-
mended in nebworks In which the topslogy Mentifies sither n osittral backbone segment or o contral hob
shiat the MALD furthest Bowm the condrsl slomant be assipned e axterns] crosspyer fo malntsin
consistency.

i)
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ggag; s z% m:a,ésx %évwgh im z«aiw“m

wilvich snsues %& s ﬁ"hga% Emm are ik gromed aed, e gven i Beetion 18,
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] . THCHIEC 85085 1968
DR ANMUTEEY S0 800, 1000 Wi

Ringing vollage bs 2 composite sighal consleling of an se camponent and 2 &0 somponent, The ac compes
nent i up to 198V peak ot 20 Bz fo 80 He with » 100 (3 source resistance. The do eomponent s 58 Ve
with 5 50813 to B goures repiztance. Davgs resctive (ransiontd can soour ab the start and end of sach
ving fnterval,

Although WBAFET squipment s not veguired fo purvive such wiving hasasds without damege, appiies-
tion of any of the above voltoges shall not result in any safply bazaed.

grross HIEASEE tranamiblen e reosivers, Bevsane the tovmine-
e remmmtancs Bhely we be poe siesy & naverver'y fopnd s of subebandielly bower brpedeeos than g offbook telephue optroe
emant, revsivers will genmally sppesr to the delophome evstew ue aflbook feleptiones. Theralore, Jibring vollages Wil be applied for
Grly short perdads Trangndtiery that wre oouphed velng trarsformers will sheibarty sopesr Hie ool dedapbanes Shovgh morbisns s
b rmers slowlyy doe o the low rastistenoe of She Eranatormesr oail.

NOTE: Wirlng evrore may Iupoee telophony volloges differentiahl

A8 Eovirowmment

14.7.51 Elevtoomagoelic Budssion, The twisted-pair hok shall comply with spplicehle Jogal and
national codey for the Bmitation of slectromaynétio nisrforsnee,

14.7.8.8 Tempersbore and Ween ity The beistad-valy Bk 8 sxpected 1o ooerate over a reasonabls

rongs of envirenmentisl combitivny related o lomparators, uoidily, sod physieal nandliog (suek as shock
and vibration) Specific reguirements sud values for thess povameters sve considersd ¥ be bovend e
seops of thds standard,

It is reconvmended thad menufseburers tadivate i the Merature sssodated with the MAY the operating
envirenmental conditions o faalilate selection, nstallntion and mainienance:

it recomumended thet manufbobwrers ndiate; in the Bterature associated with the componenty of the
twisted-pair ok sepment, the dutance nud operating envivoamental conditions ever whoch the speeifion-
Hong of T4 will be met.

148 MAL Labeling I i recommended thet sach MAD (and sopporting documentalion) be Jabeled fna
manvier vigitde to the veer with at lealt thess moameians

1) Dhate rote capabilily in Mb,
{27 Powerlovel in tormy of raszimun corrent dratn o exbornal BAUS),
{3 Aoy apoticable spfeby warnings

Soae nlee 1452
148 Thadog Bepomary. Table 142 sommerises the timing reguirements for the 10BARE-T twisted-pafy

Yok This table s o semunesey; for complete deseripBons of the thaning veynivemends, refor io the sefarended
SECHOng.

ot
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EOVTRE 00
CRBAAE ANBUIEEE Sl 80l fusn

Annex
Additiona] Heferenee Malerial

Pl Annes i nat e partod fhis Bntoreo el Boandeed b ds o poarbof ANSIEEEE Sl g0RE

(AL ANSIELS 38481087, Brandard Test Procedures fir Low-Froguency Below 3 M Blaoirieal Cbnnes-
wyr Fozt Provadure

- - ‘ ¥ § . oo N T
A% ANSVIEEE 8wl 770K0.87- 1988, TEEE Biandard Pascal Computer Programming Laspoaga ™
[ALT Materinl from this vefbrenos is now Incorporated inte the base siandard,
LAd] Material Som thin reference ia now eorpirated fnde the base slandard.

[AG) ANRUNTEPA 701887, Nations! Flectrion) Ceda ™

AR ANSTUL 41868, Tits for Floomsmability of Plastic Miorials fr Parts in Deviess snd Appliances,
FATIANSIUL 114-1082, Batety Standad &n Ofies Appliances and Bustness Byuipment.

FASL ANETUL 4781978, Safety Sandard for Blectvonic Data-Processing Units and Svatamas,

A8 BOMADT (1885, Tooal Aves Netwerks Safily Boaniromants ¥

A0 Bla CBa 1881, Conponents Bollebln (el 4) List of Approved Agenvies, UN and Other Countries,
Irspacting Elovbrenic Components sad Eguipment.

AL FOU Docket 07801880 Pard 18] Toechodes! Bisndards for Computing Boudpmest, Amendmont of
Faet 15 to redeline and dlurtly the roles governing restvicted radistion dovices snd v powsy comutanics
sHon deviced, Revonsidered Firot Beport and Oirder, Anrdl 1988, i

(AL MIL-COUTRVIBRS, General Specifioatinn fe Uables, Radie Fromumeney, Flaxible and Sam iyggi{i\m

LANE MIL-C-B42080- 1888, Ueneorad BpeciBivations for Connectern Wlectrie, Besbangulary Miglature Falar-
izod Bhell, Hack and Paoel

PAT4L U, Suljedt No 758 UL VELY, Desevipsion of Applianus Wiring Materipl ™
EA18TAME Ine. Deperimental Publication 5528, Desten Cuilde to Cenxdsd Toaps, Harristnerg, BAIVINS

AELAMY Ine, Instruction Sheet $814, Sctive Tap Iostatstion, Harvishurg, PA $TIDR

M ANST pobiations sre avabiahi ’f‘“\{}ﬁu the 8 &yes D”:.\rt.n zl,m’m* !

Wew Vork, NY 10068, Uba: BIA pobican
;»W"rs 1o 5t i

. Hoeibreal T BOORE,

; BOMA pobiications ave pvailable fum Buvogean Uneepinter Monufhciurers fvsodlstios, 114 Boe du RRane, 1204 Geneva, Swit
e b

B publivesions sot svalable e e Peders) Dopurenications Commission, Washingion, T 58302, USA.

R pobiontions are svat ekl frov U8 Mavy Pu :;E;.,ﬁ‘;\r g é :I* ariny Clentir, 580 "i‘a?;ar dvenus, Ph §w<+s, i;'s; PA LI UBA

H fndhrws
LIRAL

feo oo iR ekt 1k weailable from Plnde
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) v | IRGAES A%0
CMAOD ANSIEER S 8093

Appendizes

L

Cibpen Sppenediae s pebs teat ol thia Intervetions] Slandaed pe o ANSUTERE Bed 3000, 1083 Bl }

Appendix A
System Guidelhines

Al. Baseband System Guidelines and Concepts

ALY Overall System (}h‘;@e}%ﬁﬁm& Thoe CSMATD dosesy Methed, suppovted by haseband fechnelogy
dopnds on g vaviety of snalog sveten sompenents ot and belew the phusiond levdd of the OBY Referense
Model, These componenis provide basie infercenneciiog fuciliios for the CBMAND nooess mechaniam
iraal £ and are defined Hoouphon! Settons 6,7, and 8,

Erecradl porformange of 8 3 acaloy beseband medinn and rolabed phvaical laver copabiiiiies dependaon
oy optimal and Boown set of anslog dapabilities within vach of these writledl systom clopronts: the coaninl
trank cable, MAUs branch cables J’Hm, and repoater units, Thess wysien dements affact the intagrity
with which $he serinl dats bit steoany analog signals ave earried bebweon open systems, Thears aeeat leasd
theoe oritacal peeametors of interest: s lost In the Eranemission syston, signal delaye, and phase fitler. 3
ig hupevisnt thet fnase be spperbioned properly smeng the affeoted spetom elements

The specoseial intortomnection o mulitvendor syatens components mpnslstos et Siovelues S b lasg,
stgrial deloye, and phase fter be allecatad fuirly and reslistivelly soisag the various system dloments. The
balance of z‘k;&;;&*imia.& idertifios the vopey Hoits of values 80 be ploced pthe subleet povametory Thess
valnos are based e the maximal syelem conBiparation Gor erample, S ropester ity 2.8 b trank
consial catde medivm]

ALZ Ansdog Svetom Componentsand Poarsmeter Valuoes. The veloes given to the follewing table are
in terms of Wit pad dre siated a6 maximum values except for valuos givon within rangos.

The ol mpomoenie under vaeh componsud endey rafers to the systom componsst g5
A% Syatern parstnetors sre sfated In fovma of the vdraldyer or dtorlayor messages sont w'
Spacife delays ave called oub ag = delay

The repeator roncepts doseriboed sheeughout thisasction see considered fo e an accepiable et of gpactit
eublnas foe aovnunltivepentocsd sysben. B s noted thet the exsol parsmetels values specifiod for the ropaster
grovitonment ave subject o minor velivament

Lt 0 40 Sty
Clompinent ang Pargmaber FIEETS S Y ) i
Tiaduy

IR

Tronk Ceadel Cable

€ Prophgation R kg i .0
BOINT IO POINT LINE

#1 Fronagatin {4 B #H.0

AL

Al Propagwtion i iz B4
BRI A{i( TEERUNEY

Wi I ARRERT 1Y

e ,' PFEE u}‘n’f‘ L

M3 ODATA TN OOLUEGN e B ARy e L

Mt LCOLLINION DEASSERT - BUE DRARSERY  sann L.

B

Me
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BB AN METROPOLITAN AlEA

Tastin e
Lomt {hut

Dalny

BRE

Fids
iu
g
HE
138
08
w
38
ng
DL HEENAL BT EHEHR 5 S AN
50 M OUITPUT TRIRATION

§§ ;
Ha
]
H4

o pondipoaation snd dentifles S ovarious

: svetem component
psr::xzmzwm i:ihk%ifi(}}’“é‘-'ii eritienl in determining anglop systesn perlwmance.

Fig AL
Blarivaal Syetem Configuretion Bl Badget Appovtioamienis

AL Misdoeons Froone Length Determination. The llowing teble indicates the syatem eic.sms*m,a &
wiahe s the minbnums Farme longth soloulabion based oo the woss s mmbers os outlned inothe i‘\xs\
budpet of ALZ The compflation b the Gllowing teble s based on the following seemaris;

PR 1 {rnnenits to an adincent B 2 on comxial segment L

D98 transwission wollides with DTE 1 bransidesion,

IFPE 3 b avwumed fo be the worsboase distanee from DTE 1 and #s tronsoyiesfon fust misses dofas
ging bothis DTER 1 message

(83 The collislown fonpmeont travels back down the network o inforse DU 1 that o colllsfon has secvrned

on HE e g,

The feaeme ogth Is vonsbrained by ben prrameters

{a) “E"’za\ messags from DTE 1 shall be long enough se thet e o0 sending when the collision is
3 e frome DTE 1 shall be shortenough wueh that DTE § can Buow out the moskage oo

the Dol of Belng fo6 shapt,

278
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I Rdition AR ANT M

CTRODOLIDAN SREA NP ORER

I Bepenter Bet 1 s the logb syvilem cemponend o provide bits to DTE 2 thes DTE © will see the
ol bovwrineg

Fabis

Componsnt wid Fusotioes ?}iiﬁg&,ﬁ%xi:}, Enirs Edutlary
BEPEATER SET 1 (2 JAM BETY
REP1 HEY BE Ly
[EAL v HEY i3 SLEE

The Hepeater Sob1p the last fransmitber o provide 8 bt to DTE 2. The DR 2 MAL starts secing bite ai
thme 8.0, which means that IVTE D sovs 585Y bits (8Y2.2 - 8.8) IVE 2 seow » minimom of 1 prestuble hits
and 8 BFD bits. The precmble and 8D bits can be deletdd from the 5807 total besanse they are mod
aonrted invmindmurn freene lengih,

The minbmpm franie Tonglh detenminadion fom the sbove soenarie s they 8847 — 880 = 454.7 bils, The

Al4 SyetoryJditber Rodpgets The topdoo? (e bodget expected for the baschand systers I apnorbaned

i dhe following mannen

B 5one
Lo {prnnsnalil ened)

BEAEY Trameeait Gl ng
Tl oy R
WAL Bogedve <14 e toithy eospeosatibnd

sdde Sl e Crwontvs ral}
ki

By, venbigrati s
Row Bk pennees o

o AT
R e ALH

The 18 v fittor budgel lonves sdeguate design margin for i plepientalion-dependent onsiderations.

A E Nominel JHter Valnes The Hiter bindget valnes given above are 0ot expecied to aveommodate
alf ntep changes in phese #tter due to systen pevemeter variabions within one ge & few Bl Gmes.

ALAY Decoder Bveluntion. The phase decoder in the PLE sublayver should correctly decnde a
Manchesterencnded wignal whose dota Wensition paad (centor of r bit ool hag s peal-deepenk Htter of uo
o thsn 38 we b0 18 nedevigdion Som the bit oell centers See Fles A% and AB o test smsthad,

Evaluation of docoder performanes may Do slmulated snd fsoted by appteation of thees distinet wave.
Formes reprepenbing worsbosse snd sormael condifions. The wavelormm contain Mapchestor-snooded bits
whise canber Gansitions reprosent the extreres of masimum skew. A § 8 (repetition rabe) pulse brain
whose pulse widih iz silher 64 ns or 136 ne ehmulates the bee worst-case Jither conditons. The data ontpat
feomy thie doseder should remain stalis for eadh of the Bowe test palserny snd shifis between thewe
extromes where thers lo s low rate of change o center ransition shew. Wole that the acbual irensmisaion
sysbem i ol expacted 1o permil vudden desstie changes in the stosdysatate edpe deviation during the
reeepiion of any given frame. The above evaluation process s ot miended b gusranies proper deoeder
pevfompance nnder it opevabing ronditions, '

i,
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PRORG S804 196

ANRIAREE M»} i o, IO Rdibion LOCALAND METROPGLITAN ANES NETWHRRS
COMPUTATION OF MINIMUM FRaME BIZE it AL =
oviginal presmbile + <sfds date hitg
transnniiied
B OMuh Colliston Shutdown Delay
{upweard: .
b Transit Delay} S E8
& « (Bub Clellisdon Shatdown Delay |
(downward)
Fudy Transtt Delay) & &¥1 |
Ty Fraction o Mok Delay & £7Y §
Strateh/Sheink data bits roosived :

The winkmumn eme lenghl mast excesd both the maximuam nuraber of Bils sent before recognisging UF
{381 - Jnmeize = 359) and the wazinom cellision fagment size (471, u8 computed above, The 1BASES sye-
tens valie for minimam fame longth has boen vot ot 512 bits, which exeseds both of thees valoes with a
woargin dor vy

A28 Jitter Budpet The tolal odge Biterof e signals on oach Hok must be Herited to sllow proper devad-
ing &% the receiven The fllewing budeet hos beer naed to allocste filter tothe indicated components that
sntribute Yo the total fther on saeh link

Lrmannenk Jittex
Trananittor show Wil ne
fndargymbol interfersnce @
3 raflestions &
Hefleohiome due t recerver Bormain  misimateh &
Thtnl 3%

The cable mtersymbel nbufeenes and refloction allowances foeon the besis R the lmib &;}i*ﬁ:iftsx@i i
1872 3 the refledtion cenponent 18 sofficlent to sllow o elngle 2080 Inpedance wmivmatol anypwhers ol any
2 cable segrosnt The receiver-minmatch allowanee is derived from the reflection allenustion specified in
125.8.2.4, The total forms the basls for the specificelion i 128822

The reaadnder of the Biter that con be toleratod by the Mancheater decoder iy 5 reesiver 5 reserved
allow for distortion of the Sned due to nodse, recedver threshoid offbel, recatver dhew, and rooeiver s
phog toing ervor

ﬂ& simpde vlocked vecoiveridocoder with an 8 ME saspiing rate (the worst case allowed for In the dosign
3, e achieve proper deccding with up fo £ L85 ne of fitter bebwsen twe edpps, which is
sguivalent to 2625 peon sach edge. Uther reeetver denigns mioy telerade more vdge jitter. For sunmple &
& MHaz sampling rate would allow vy to $88.33 ps of [ibler on ench edge and a I8 MHz samopliog rate allows
g o #0878 ny of ity

It omay be povessary o use & lowepnas Blter ns pard of the rooeiver- to raduse the noise level sesn by thad
receiver (see 12.7.4 for o description of the nolve envivonment). A fiter that vedures the nolse may alse
have an effoct on the ampttnde snd sdegsrate of B veopived sigoal. The fltered shznath edpge vate near the
wbpeoransing B waed i thie srities] troneintion from ¥ of nodse and rocoiver offsot into e of {itter,

A sxmmple recelear ﬁt*ii“g’h walig an 8 MHz ssopling rale and 5 3 WHe Butterwarth inoat 8ler might
b based on the fllowing Bter budpel:

Somponsnt ditter
Topot Stter (rom abuvel =33 v
Notae and rocedver threshald offest Bk
Boestver akaw {anulop 4
Hocoiver show (digitad) T
Thtal ERES ng
et
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CERESATD AN

The two primary contributars to nodse (noa IBABES cable are selforsstalll nod fmpulse sodse (see
FRY 4L Becsuse i v unlikely that both will be gresent st thele 1% worsbosse lovels on any parbieolar
enbla, the regudred B erver vate attributable to snch soures can be sel gt half of the ene in 10% ervor vate
reguived by 145383248

Crosstalk ndiee iz specilied to be no more than 105 mV (peslt) theough o 2 MMz flter (see 127450
Batouse wrosstalk s present for the sutive branswission of & mxs*%m BOIGE *m&m& will eving itk the

minat sensitive part of the received sipnsl Therefbre, the reestver muet operate withent srrar in the pres.
e of this 108 vV of noiss.
Impulse noise has n peak ampbibode of 170 @V fie 20008 wountsfs Soough the 3 MEe filter (e

%mwmm. bhoessee the devivetion of the 82 85 uw
Kearid .&mm{mxg a randos phasing of the
i oan b sheown i:*m.at r,ém L0 oV of nodse i vguivalent te s level of

127.4.15 Thiz thresheld does not divestly mz‘m’iaie toji
Jiiter tolorance for an 8 My clock sesum

sampling oloek to the received signads,
BE mV with g worsb-phass olock,

Jitter due to notse should be computed using the larger of above bwo levela, The 05 % for croastalk
notie, therefore, shoudd be added to 80 mV for receiver theeshold offset and the result showdd be dvided by
the wige raie of the fllered signel near the 2ere-orossing (1.9 50Whos for the 2 Mz Sler), vielding the
185 us ndivnted above

A%, Example Crosstalk Computation for Multiple Disturbers

A method for conputing muoliple-dishorber, nenr end, crosstall adtenvation UMDNEXT! inte eseh
IRASES pair is specified fo 12739 This appendix providey examyple computations of MDNERT veing that
rmethod when enly the distribubion of B is nown,

The siagle-dlaturbor wrebability dlsteibution sirve Qabelled 17} shown in Fig Ad s based on potued midg-
surement of S8oty, Begaoge, unshislded, vwisted pair obde. The remaining probability disteibution
suvves Oebellod with the number of s*}ﬁ;’% srbing paivel were computed uxing Mente Carlo simulation, T

: B arg, N ovalusyof grosstall abienpating (B were ehiogon fram
the single-disturber distribution a‘sml i of crosatalk phase (8 were oha Yo w wesiform disteibue
fiom betwesn O and farad These valuss were then used with the llowing sguations fo computs
MIDNEXT:

o gy
R

i ﬁs

g -H PR sin g
kﬁ}’xsxx "'n'(i

MIEXT,

10log ¢ Hf & v,;

Herating this process sovoral hundeed thmes, sach time produ rmgf & gingle MUNEXT, sawple, resulied in
Hstributions for MDNERT thet are sununarized in the followiag teble and Bp &4

Dhstgrbers Herations NIEEEL Mean Fak

£ §1.zdB 4.4 48
2 500 812 464
& R0 BE.3 5.2
& 500 g 5.7 42.5

13 1800 484 5.4 481

18 500 471 5.3 38

24 500 45 9 5.9 36.2

Hevnuse bwn pairs are veed for cich IBASES connestion, the endrics in this talle for 58 and 244
are nel applicable e nermal nstaliston of BBopsir cables, Furthermere, telephone cablog wi

a8
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¢ MHD a;ci‘k 4B

ved in 143 LA 144 and 34442 Abaler may bo nesded

wady s
; 7 LA buploweanintian of this 8lker,

o pohiovs the abovs 3

A5 Mutes for Confersanes Testing The fllowing noles ave provided to aseist in developing the eone-
e et

A;‘m% % Wosley %‘;}r M,& 3 ﬁ )% o ?&xfﬁixwm;m iF mixé %‘ﬁii&g@ Har-tosog harmeniss megsused on the
: shesterapooded gignal, i peosplabia o une s

o a% R a% m Mz‘*xm &Ex&ft" $iEL ¢

st mmsd i’ii“ k;

- The vebuen loss (Biis

ey

il o parely vesistive souros Bpedance {s;.’ii,
rmd Lo Ehie Sl

: 0?“ 4. ‘3 1.8.5% e ogpaiwy
The v g surod with an 85 £ resistive soures i at les {si; 54T b the fey
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SR

edgos are separabed such thal the ey of the sdges g ndepondent and dock deifl s fnsign@losnt, the
chmerved Hiter {n tioe that of o slngle edge.

Therefors, o fost thet demonstrates sommpdisnss oy noncomplianes is ag Gllows Oheerve the 2or0 arves.
g 8 BY and 8.5 BY from the briggoving sevemressing while trensmibiing o prevde-random dats sequoncs
of ot lsast S11 bite. A exbornal MAU with s yﬁwiémse e ;iz’"wng TH s conppliand when ol seen croge
fags ] withds the thwme ntervals BO BT L 7 oe and 8.5 BY £ 7 ns. A indegrated MAY s sompliant when
all zero crosmings Bl within the Sme im’:ewa?ﬁ«: SOBT 21l nsacd 88 BT £ 31 ne,

When ueing vecketized deta, The TP DL and the foed transenitied bl should be excluded from these
masasuremments,

A4.34 Goneral Mote oo Comnon-Mode Tosts, When performing tesls gpeciied e balanoed or veme
mess-mnads, the balaree of the test eguipmentdsuell se matehing resistors) nuint exeend that vsguived by the
faut.

ALAE Nofe for 1483084 on Recelver THfferential lopul Iupedance. The returs loss (L) i
defined gz follews:

'K}"é‘é "

L.

aaed wlio

RL = 20k

where

Froawteny 15 the tmpedance of the recedver
a8 the bmpedancsof the cable
¥ i the differential vollage noident vpes the recorey

¥y in the difforentind voltaps reflocted Hrom e rocatver

CB Avecsiver with g rosistive nput impedance of 88 03 5 20% will setlsfy this vagulrernent.

(2) The reguivemend of 14.2.1.59.4 s sputvalont to the (ollowing tvo consivmints

{8} The returm loss when messored with an 85 £ rexdetive svuree 18 ot least 18 d8 io the Goguency
oo of 6 Mz to 10 MEz,

(s The rebarn e when mensored with e 113 82 resistive souron fs ot loast 15 48 in the fregueney
range of & MHz o 10 M

A8 Mode for T4SEE.8 on Becolver Idle nput Behavior, Fur conformande tosting of vecuivers; the
start of idle shall conform to the towmpliale wn b Fig 14410, Additionally, the mepnitoude of the voltage-
thve Indegrad of the wndershoot (measured B the negative sero crossing that ends the positive idle pulss
fur the tme when the dfferential gignyd seltles 1o 00 mV 8 80wV ahall be s grentor then 1.8 thmes the
voltage-thme integral of the positive idle pulee Guensured froms the last positiee sere cvossing o ths nega-
Hve wern orossing)

A48T Mote for 14810548 on Becelver Cosmon-Mede K@j@ﬁmimh For g stand-nlone MALL the
revelver someneanode bust may be parformed with & Jtterloss B, v that e D clroudt should bave no
more than 4.0 g of edge jitker

For an Integrated MALL the common-aode test Is porformed with an By that has zeve crossing jittes up
i 11 ne From the tdesl
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Drelay Wealt, The transmit onroponent by watting for the Intorframe gap time to expive befors atiemphing o
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give Component Overview

The reces ponent is respensible B bondling ol svents that affsel the reception of o Bame Bom the
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" AR SFF
Fig B2
Baostve Componant SBiate Diagram
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£ Bimrd Initialize « Porform Infialization Ydle
i idle Carrier Ou - Biart Recotving Rovubvs
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carrier do carrier.
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ISOAEC 8802-3:1983(E)
ANSIAEEE Std 802.2, 1993 edition

UDEC 881.3:621.39

Descriptors: daty processing

Price based on 304 pages
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