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International Standard ISO/IEC 8802~3 : 1993 
ANS!JlEEE Std 802.3~ 1993 Edition 

~This t~dtLioll cvntairi~ ,t.,NST/H~!EE Std 80~L~)-1.&8b, 
ANSl!IEEE Sd S02.:k- Fl8G, ANSliiEEE Shl 802.;1d. 1987, 
ANEWEEE Std 802.Jb,JB85, ANSI/IEEE St<l 80~03<•1987, 

ANSJlf:EE SW /0~31/lEEE Sed BOZ.~li-1990. &mi 
l\'>idt.mg i'rom fvhidenane\' BBHoL iil.1 

Information technology-
Local and metropolitan area networks-

Pa:rt 3: 
Carrier sense multiple access with 

collision detection (CSMA/CD) 
access method and 

physical layer specifications 

Sponsor 

Technical Committee on Computer Communications 
of the 

IEEE Co:mputer Society 

Ahstraet: Thi;o Local and l\<Ietropolit;m Ar>'<* Neb.No:rk standard, IS0!1EC i:Sf\02,8 • 1993 [1~'\JSl/IEEE Std 
802.3, 1993 Edition], specifies the rnedm access control eharactctisttes fo- the Carr:ier Sense .Multiple Access 
with CollL:;ion Detection (CSMA!CD) access method. It a.lso spe6fies tJw nHYlia, Ml·)i1inm Attachment Unit 
il\:IAU) and physical layet repeater unit fur 10 ?vlh/s baiieband and broadband systems, and it pnNides a 
l Mb/.s baseband .implementatinn. Specifications for l\L\U types 10BASE5, HJBASE2., FOIEL !fiber optic 1n
ter<epeat<:r 10BROAD3G, 1 BASE5, and. :WH/s,,SF> Tare included. System considBrations for multiscg~ 
ment 10 Mb/s baseband networks arc provided. Layer md sublayer interface specifications are aligned to 
the 180 Open Systems Interconnection Basic Reference Model and 8802 mndels, The 8802<1 internal mmid 
is dBfined and used, 
Keywords: data proc.:~ssing, information interchange, local area netwot·ks, mode oi' data transmisskm, nd· 
vmrk interconnection, rnndeli:; 

Adopted ns an Inte!!:'nntionul St11ndard by t.he 
lnte.rnationd Orgunkathm fnr Standani.Lwtion 
and by tl:w 
Interna.tinnal Ek~>tNteohniN\1 Commission 

FublisJ:wd by 
The Institute <~f Electrical and Eleetroniu; Engirwers, luc, 

International Biandard TSOVEEC 8809-3 : 1002

ANSUDULEE Std 82.3, 1908 Exlition
egy fifion contains ANRUVIEERE Sid 660 9.1968
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Part 3:

Carrier sense multiple access with
collision detection (CS CD)

access methodand

physical layer specifications

 

 

Aponsor

‘Technical Comunittee on Computer Communications
of the

IEEE Canputer Sacieby

Abstract: This Local and Metropolitan Area Network standard, ISOVINC 8802-3: 1983 [ANSUTEEE Sil
802.3, 1983 Edition), spe the media access control characteristics for the Carrier SenseMultiple Access
with Callision Detextion GISMAACacoiss method Tt also specifies the media, Mediam Attachment Unit
(MALand physical layer repeater unit fer 1D Mb/s baseband and breadhand evstems, and i provides a
i Mb/s baseband implementation. SpecificationsforMAW types LOBASES, 1OBASE2, FOTRE (fiber antic in-
terrepeater link}, JOBROADGG, IBASES, and LOBASE-T are included. Systern considerations for multises-
mer 10 Mb/s baseband networks are provided. Layer and sublayer Interface specifications are aligned to
the ISO Open Systems Interconnection Basic Reference Mace! and S802 models. The S80U-3 internal model
ig defined and ased.

Keywords: data process
work interconnection, made
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ISO (the International Organization for Standardization) and IEC (the International Eler
trotechnical Commission) form the specialized syt:>tem fur world,;vide standardizadun. 
National bodies that are members of ISO or JEC participate in the devdC~pment of Intenw.
tinnal Standards through technical committees established by the respective organization to 
deal with particular fidds of technical activity ISO and IEC technical committees collaborate 
in Hdds of mutual interest. Other international organizations, governmental and nongovern
mental, in liaison v:ith ISO and JEC, also take part in the work 

In the field of information technology, lSO and TEC have established a joint technical com
mittee, ISO/IEC JTC L Draft International Standards adopted by the joint technical commit-
tee are cin:ulated to national bodies flw voting. Publication as an Intentatinnal Standard 
requires approval by at least 75% ofthe national. bodies casting a vote. 

In H185, IEEE Standard 802.3·1985 was adopted by ISO Technical Committee 97, lnfbrmc.
tion processing systems, as draft International Standard lSO.:IliS 8802-3. Following the pmce
dun•s described above, the Standard \Vas subsequently approved by ISO and published as ISO 
8802-3 : 1989, incorporating ISO 8802-3/DAD 1 which had resulted from tho adoption by ISO 
in 1987 of ANSWEEE Std 802.;'.la_ 

A further revision was subsequently approved by ISO/lEC .ITCi 1 in 1990, incorporating 
ISO;TEC 8802-:3/Amendmcnts 2 and 5, 

A third edition, published in 1992, incorporated IS0t1EC 8802-3/Amendments :3 and 4. 
This fourth edition cancds and replaces ISOr1EC 8802<{: 1992 and incorporates IS0r1EC 

8802-3/Amendnwnt 8, Maintenance Ballot; Amendment 7, Layer mancrgetru,:nt; and l\.mend
ment 9, S:vstNn considerations f(w nwltiBegment 10 i'tfb I e baseband networks and Twisted
pnir mediurn attachment unit (J;fAl/! and baseband medium, type lOBiLSE~T. TheSi1 amend~ 
ment« \Vere approved in 1992. 

For the purpose of assigning organizationally unique identifiers, the Institute of Electrical 
and Electronics Engineers, Inc, USA, has been designated by the ISO Council as the Regis
l:rat:ion Adhority. Communications on this subject should be addressed to 

Registration Authority :for ISO/IEC 8802-3 
do The Institute of Electrical and Electronics Engineers, Inc. 
,145 Hues Lane 
P.O. Box 1831 
Piscataway, N.J 08855-l:~:n 
1JSA 

During the preparation of this International Standard. information was gathered on pat
ents upf\n which application of this standard might depend. He levant patents w<:.•re identified 
as belonging to Xerox Corporation. However, ISO and IEC cannot give authoritative ur com
prehensive information about evidence, validity or scope of patent and like rights. The patent
holder has stated that licenses wiH be granted undtsr rea;;tli!able terms and conditions and 
comtnunkations on this subject should be addressed to 

Xerox Corporation 
PO. Box 1800 
StamJord, CT 06904 
USA 

lnte.rnation<.d Organization for Stand<1rdi:ration!lntE:rnation<;.l Electrot:eclmital CommiBsion 
Case postale 56® CH-1211 Geneve 20 ~Switzerland 

 

International Standard US(VIEC 8802-3 : L083

ISO (the International Organization for Standardization) and TEC (he International Elec
trotechnical Commission) forma the sperialized system for worldwide standardization.
National bodies that are members of ISO or TEC participate in the development of Interna-
tional Standards through technical committees established by the respective organization te
deal with particular fields of technical activity. ISO and TEC technical committees ecllaborate
in Helds of mutual interest. Other infernahienal organizahoens, governmental and nengovern-
mental, in Naisen with ISO and TEC, also take part in the work.

In the fleld of information technology, [SO and TEC have established a joint technical com-
mittea, ISCMIEC JPC 1, Deaft International Standards adopted by the folnt technical cummit-
tee are circulated to national bodies for veting. Publication as an International Standard
requires approval by at least 75% of the national bodies casting a vote.

In 1985, IEEE Standard 802.3-1985 was adopted by ISO Technical Committee 97, Informc-
tion processing systems, as draft International Standard ISO/TS 5802-3. Following the proce-
dures described above, the Standard was subsequently approved by ISO and published as ISO
S$802-3 ; 1984, incorporating ISO 8802-3DAD 1 which had resulted from the adoption by [SO
in 1987 of ANSUTERE Ste 802 3a.

A farther revision was subsequently appreved by TSO/VTEC JTC 1 in 1990, incorporating
ISQVESC §802-3/Amendments @ and 5.

Athird edition, published in 1992, Incorporate! ISO/IEC 8802-3/Amendments 8 and 4.
This fourth edition canwdls and replaces TSOVUEC 8802-3 > 1962 and insorporates ISCOVIEC

8802-d/Amendment 6, Maintenance Ballot; Amendment 7, Layer management; and Amend-
ment 9, System consiaerations for nudasegment 10 Mola dasehand netwerke anc Twisted-
por medium atiaghyment unié GAC) and baschond medium, type 1OBASE-T. These amend-
ments were approved in 1992.

Por the purpose of assigning organizationally unique identifiers, the Institute of Electrical
and Wiectronica Engineers. Ine, USA, has been designated by the ISO Counell as the Regia-
tration Authority. Comanunications on this subject should be addressed to

 

 

 

 
 

 
 

 
 

Registration Authority for ISO/IEC 8802-3
ivp The Inatitute of Electrical and Klectronics Engineers, Inc.
445 Hoes Lane
Po) Box 1331

Piscataway, Nd O8855.133%
LUBA

During the preparation of this International Standard, information was gathered on pat-
ents upon which application of this standard might depend. Relevant patents were identified
as belonging te Xerox Corporation. However, ISG and IEC cannot give authoritative ar corn-
prehensive information about evidence, validity or scope of patent and like rights. The patent
holder has stated that Heensea will be granted wider reasonable terms and conditions and
cammunicationa on this subject ahould be addreased to

Serox, Corporation
PO. Bex 1800

Stemiford, OT 06004
USA.

 
 International Greanization for Stamdandization/international Eleetratechnical Commdssion

Case postale 86. e CF-1211 Gendve 20 * Switzerland

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



Fm."f~word to International Standard ISO/lEC 8802~3 : 1998 

This standard is part of a family of standards for Local and Metropolitan Area Networks. The relation
ship bf4ween this standard and thH other rnmnbers of the f:qmily is shown below. <.Tht:! numbers in the fig
ure refer to ISO standard numbers.) 

·11_____ _8802-2 -------~1 

BBBB 
DI\TA 
UNK 

LAYER 

UNK 
LAYER 

This family of standards deals with the Physical and Data Link layers as defined by the ISO Open Sys
tems Interconnection Bask Hefiommce Model (ISO 7498 : 1984). The access standards define four types of 
medium access technologies and associated physical media, each appropriate for particular applications or 
system objectives, Other types are under investigation. 

The standards de:fining these technologies are as f()llows: 

(1) ISOt1EC 8802-:1 [Al'>JSI/IEEE Std 802.3, 1893 Edition], a bus utilizing CSivVJCD as the access 
method, 

(2) ISO/lEC 8802-4 [ANST/l:E~EE Std 802.4-H!SO], a bus utilizing token passing as the access method, 
(;)) ISOt1EC 8802--5 [ANSit1EEE Std 802.5-1992], a ring utilizing token passing as the access method, 
(4) ISO 8802-7, a ring utilizing slotted ring as the access method. 

ISO 8802-2 [A.NSIIIEEE Std 802 2-1989], Logical Lin!? Contro! protoco!, is used in conjunction with the 
medium ao:ess standards. 

ISO/IEC 10038 [lli'l'Sl!1EEE Std 802, lD, 199a Edii;ion], M.ed!a access CMttrol (11-:fAC:J bridges, specifies an 
architecture and protocol for the interconnection of IEEE 802 LJ\Ns 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 ser<.res fi:Jr both the ISO/IEC 8802-a and .1\NSIIlEEE Std 802.3 stan· 

dards. IS0/1EC and IEEE eaeh have unique foreword sections, The Annex applies to the IEEE standard 
only_ The Appendixt:'S serve as useful reference material to bnth standard,;:. 

Foreword to International Standard ISOVIEC BBOZ-3 : 1998

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 ISO standard numbers}

 DATA
LINK

LAYER

guo23 | | 98024 8802-5 7 | LINK| LAYER 
This family of standards deals with the Physical and Data Link layers as defined by the ISO Open Sys-

tems Interconnection Basic Reference Madel (ISO 7498 : 1984). The access standards define four types of
medium access technologies and associated physical media, each appropriate for particular applications or
system objectives. Other types are under investigation.

The standards defining these technologies are as follows:

 

(1) DSO/TEC 8800-3 [ANSUIEEE Std 802.3, 1893 Editien!, a bus utilizing CSMA/CD. as the access
methad,

(2) TSOATEC 8802-4 [ANSVIFESRStd &62.4-1990], a bus ulilizing token passing as the access method,
is} TSO/TEC &802-5 [ANSIAEER Std 8025-1992], a ring ntilizing token passing as the access method,
4) ISO 8802-7, 8 ring utilizingslotted ring as the secess method.

ISO 8802-2 [ANSDIEEE Std 802.2-1989], Logical Link Conirol profecal, ia used in confunctian with the
mediumaccess standards.

ISOQAEC 10086 [ANSLTEEE Std €02. 0D, 1993 Edition|, Media access contro’ (FAC? bridges, specifies an
architecture and pretecol fur the interconnection of EEE 802 LANs below the MACservice boundary.

The reader ofthis document is urged to become familiar with the complete family of standards.
The main body of this standard serves for both the ISO/IEC 8804-3 and ANSUVIBER Std 8029.3 stan-

dards. ISO/IEC and TERE each have unique foreword sections, The Annes applies to the IEEE standard
only. The Appendixes serve as useful reference material to both standards.
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ANSI!IEEE Std 802.3, 1993 Edition 

If<~J;;g Standards documents are developed within the Technical Committees of the IE.EE 
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Mr;m-
bers nf the committees serve voluntarily and vvithuut compensation. They are not necessarily 
members of the Institute. The standards rleveloped within IEEE represent a consensus ofi:be 
broad expertise on t.he subject within Uw Institute as well as tbose activities outsidE' of IC'KE 
which hnve expressed an int<.ore~>t in partkipating in the development ofth~c' standard. 

Use of an iEEE Standard is wholly voluntary. The existenee of an IEEE Standard does not 
imply that there are no other ways to produee, test, measure, purchase, market, or provide 
othPr goods and servin;s rdated to the scope of the IEEE Standard. Furthermore, the vk;w
point expressed at the drne a standard is approved and issued is O>Ul'~jeet. to change brought 
about through developrnents in the state of the art and comments received from users of the 
standard. Every IEEE Standard is surdeded to review at least once every five years for revi" 
sion or reaffi.rmation. ·when a document is more than five years old, and has not been reaf.. 
fins-wd, it is reasonable to condud<:' that its contents, although still of some value, dn not 
wholly reflect the present state of the art. Uo;ers ar<:' ~:autioned to check {{I dd:ermine that they 
have the latest edition of any IEEE Standard, 

Comments for revision nf IEEE Standards are wdcon:w fnJ:m any interested party, regard
less ofmem1wrship affiliation with IEEE. Suggestions br changes In documents should be in 
the -[()rm of a propo~wd ehange of text, together with appropriate supporting comments 

Interpretations: Occasionally questions may arise regarding the meaning of portiorw nf 
standards as they relate to specific applications, When the need for interpretations is brought 
to the attention of IEEE, the Institute will initiate action to prepare appropriate responses, 
Since I.KEE Standards represent a umsensus of all eoncerrwd interests, it is irnportant to 
ensure that any :1nL:rpretation has also received the nmeurrenee of a balance of interests. For 
this reason IEEE and the members of its teclmicai conunittees are not able to provide an 
instant response to interpretation requests except in those cases where tho matter has previ-
ously received formal consideratiorL 

Comments on standards and n•quests for interpretations shuuld b~· addressed to: 

Serretary, IEEE Standards Board 
345 East 47th Street 
New York, ffi' 10iH7 
CSA 

IEE.E Standards documents are adopted by the Institute of Electrical and Elednmics 
Engineers without regal'd to whether Uvjr adoption may involve patents on articles, ma-
terials, or processes. Such adoptiom: does :not assum.e any liability to an:y patent owner, nor 
does it assume any obligation \Vhatever to parties a.dnpting the standanls dtw::uments. 

 

ANBSULERE Std 802.8, 1003 Edition

 TREE Standards documents are develaped within the Technical Cammittees of the IF
Societios and the Standards Coordinating Committees of the [REN Standards Board. Mem-
bers of the cammuttees serve voluntarily and without campensation. They are not necessarily
members of the Institute. The standards developed within IXEE represent a consensus of the
broad expertise on the subject within the Institute as well as those acti s onteide of TEE,
which have expressed an interest in participating in the developmentof the standard.

Use of an TSE Standard is whally voluntary. The existence of an TEER Standard does not
imply that there are no other ways to produce, test, measure, murchase, market, or orovide
ether gouds and services related to the scope of the THEN Standandl. Furthermore, the view.
point expressed at the tins a standard is approved and issued is subject to change brought
about through developments in the state of the art and comments recetved from users of the
standard. Every TREE Standard is subjected to review at least once every five years for revi-
sion or reaffirmation. When a document is more than five years old, and has not bean reat
firmesd, iL is reasonable to conclude that its contents, although still of seme value, du net
wholly reflect the present state of the art. Users are cautioned to check te determine that they
have the latest edition of any DEER Standard.

Comments for revision of IRE Standards are welcome from any interested party. regard-
less of membership affiliation with IEEE. Suggestions for changes in documenta should be in
the form of a proposed changeof text, together with appropriate supporting comments.

Interpretations: Geeasionally questions may arise regarding the meaning of portions of
standards as they relate to specific applications. When the need for interpretations is brought
to the attention of TWEE, the Institute will initiate action to prepare appropriate responses.
Since THRE Standards sient a consermaus of all concerned interests, if is inrportant to
ensure that any interpretation has also received the cancurrence of a balance of interests. For
this reason DAEand the members of ils teclaical commultecs are nol able to provide an
instant response te interpretation requests except in those cases where the matter has previ-
qusly received formal consideration,

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

 
 

 

 

 
 

 

    

  

Secretary, DEEE Standards Board
45 Hast 47thStreet

New York, WY 10017
USA

 
 

 IEEE Standards decutients are adopted by the Institute of Electrical and Electronics
Engineers without regard te whether their adoption may involve patents on articles, ma-
terials, or processes. Such adoptions dees net assume any ability to any patent owner, nor
dses it assume any obligation whatever to parties adopting the standards documents,
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Foreword to .ANS1!IEEE Std 802.:3, 1993 Edition 

fThis Foreword io oot n part af this !ntanati,mal3trmd;ud nr of AJ\ISlffEEE 802.:3, 1883 Edition.; 

This standard is part of a i~:unily of standards for local and metropolitan area netv<orks. The rdationship 
behveen the stand.ard and other memben.; of the family is shown below. (The numbers in the figure refer to 
IEEE standard numbers.) 
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" Formerly WEE Std ollz.JL. 

This family of standards deals with the Physical and Data Link layers as defined by the International 
Organization for Standardization (ISO) Opetl Systems Intcrumncction. Basic ReJl::rence Mndel (ISO 
7498: 1984). The access standards ddine G.f'IVtoral types of medium access wchnologi.es and associated phys~ 
ical rncd:ia, each appropriate for particular applications or system objectives. Other types are umier· inv(•sti
gadon. 

The standards defining theEn technologies are as follovvs: 

<>IEEE Std 802': Overview and Arcbitectu.re, T'his standard provides an overview 
to thf; family of IEEE 802 standards. 'I'his document forms part 
oft he 802.1 sc0pe of work. 

" IEEE Std 802.1H: 

"TSOiTEC 10088: 19:18 
IANSJJTEEE Std 802. 1D1 

"lEEE Std 802.1E: 

111 ISO 8802-2 iANSUIEEE Std 802.2]: 

LA.i'\'/I\L:\N :Vlanagement. Defines an Open System Interconnec
tion (OSI; management.-eornpat.ible un::hitedure, :md serviees 
and protoeol dements for use in a Ll"...L"i!Ivl.lu'J environment for 
performing remote management. 

kL'\C Bridging. Spefifies an architf:,cture and protocol for the in· 
terconnecUon of IEEE 802 LANs bdow the 1\:l.t\.C service 
boundary. 

System Luw:l Protocol. SpeciHc:s a set of services and protocol fbr 
those aspeets of management concerned ·with the loading of sys
tems on IEEE 802 LANs, 

Logical Link Control 

"'IS(HEC 8802-:3 \i\NSJ/JE.E:E Std 802.3]: CSMNCD Acecss Method and Physical Layer Specifications 

Dte 802 Archih.:tture ~.:.nd Overvl€\~/ Spedfi.;.'at.ion" originally knG\Vil as IEEE Std 8!J2.1A> has bt:en rBnutnbered a:?i tEEE Std 602 Th.i~ 
has been done to a·~commociale mcognition of U>e> base ~'amhn:t ·in a farniJv af standards. H.efererwe>< tu JJ:<.:EE Std 802.1A should be 
~~on;:xidered a~ ret~~rences to IE !~~E· t:)ttl 802. ,. 

Foreword to ANSIAEEERStd 802.5, 1900 Edition

 
 

 

 
(This Foreword is nota part af this International Stawlard or of ANSVIEEE 802.3, 1963 Edition}

This standard is part ofa family of standards fer local and metropolitan area networks. The relatienship
between the standard amd other members of the family is shown below. (The numbers in the figure refer to
TREE standard numbers}

2 LOGICAL LENK 

602OVERVIEW&AA:
 * Formerly

This family of standards deals with the Physical and Data Link isyers as defined by the Internutional
Organization for Standardization USC) Open Systema Toterennnection Basic Reference Model (SO)
7498 : 1984). The access standards define raltepes of medium access hnglogies and associated phiys-
teal media, each appropriate far particular applications ar system objectives. Other twpes are innder investi-

 

    

 

    

gation.
The standards defining these technologies aré as follows:

# TEBE Std 602"; Overview and Architecture. This standard provides an overview
to the fomily of [EWE 82 standards. This document forms part
of the 802.1 seape of work.

*® TREE Std 602.1B; LAR/MAN Management. Defines an Open System Intercennice- 
   tion GOSD managementcompatible architectures, and services

and protocol elements for use in a LAN/MAN environment for
performing remote management.

eISCVTED LO0SR : 1995
  ANSUIBEER Std 802.101 MASBridging. Soceifics an architecture and protocol for thein-

tercannection of TZEE 802 LANs below the MAC service

boundary.

« [EEE Std 802.1B: System Load Protecel. Spectiies a set of services and protocol for 

those aspects of management concerned withthe loading of sys-
tems on TREE 602 LANs.

#180 8802-2 ([ANSLITEEN Std 802.2): Logical Link Control

* SOME8802-3 [ANSUIEEE Std 862.4]: COSMA/CD Acceas Method and Physical Layer Specifications

  
 

 
    

4 802.14, bas been renumbered as LRER Sid 402. This
to TREE Std 802.14 should he  has been. done lo accorumoedale recogni

considered ag refers f 
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----------------~················· -------···········'-""""·······------------· 

"'ISO!lEC 8802-4 lANSl/IEEE Std 8024!: 'Token Bus Access Method and Physkal Layer Spceifications 

"' ISO/lEC 8802-5 [ANSJILCEE Std 802.5]: Token Ring A.ccess Method and Physical Layer Specifications 

.. IEEE Std 802.6: 

., IEEE Std 802.10: 

Metropolitan Area Network Access Method and Physical Layer 
Specifications 

Interoperable Local.Axea Network Security, Currently Cordains 
Secure Data Exchange (SDE) 

ln addition to the family of standards the fo!lmving is a recommended practice f(Jr a cmmnon tedmoiogy: 

., IEJ;";g Std 802.7: IEEE Recommended Prm::tice for Broadband Local Area 
Networks 

The reader of this document is urged to become familiar with the complete family of standard" 

Conformance Test Methodology 

Another standards series) identified by the number 1802, has been established tu identify the eonfb:rm
ance te·st methodology documents for the 802 family of standards. This makes the correspondenee between 
the various 802 standards and their applicable confnruw.nce test requirements readily apparent. Thus tho 
eonf(n'rnance test documents for 802.3 are numbered 1802.3, the confonnance test dm:ument:s f(w 802.5 will 
be 1802.5. and so on. Similarly. ISO will use 18802 to number conformance test standards for 8802 
standards. 

This edition of the standard detlnes 10 l'vib/s baseband and broadband implementations and a 1 Iv1b/s 
basdxmd implementation of the Physkai Layer using the CSl\1.,_;\/CD acces~> method, It is antic.ipated that 
futun; editions of the standard may provide additional implementations of the physical layer to support 
different needs (for example, n1edia, and data rates). 

This standard contains state-ofthe-art material. The area wvered by this standard is undergoing evolu .. 
tion. Revisions are anticipated to this standard ·within the nt'XL few years to clarify existing material, to 
cor:red possible errors, and to incorporate new related materiaL 

Readers wishing to knmv the state of revisions should contact 

Secretary 
IEEE Standards Board 
Institute of Eiectrical and Electronics Engineers. Inc 
PO Box 1331, ,145 Hoes Lane 
Piscataway, NJ 08856-1a:n 
USA 

The JEEE 802,:3 Working Group ackno\viedgcs and appreciates that many concepts embodied in this 
standard nn~ based largely upon the CSivL4/CD aeces::; mdhml earlier described in The .Ethernet specifka~ 
tion as written jointly by individual,;; ftorn Xerox Corporation, IJigital Equipment Corporation, and Intel 
Corporation. Appreciation is also expressed to Robert M. Metcalft' and .David R. Boggs fi)r their pioneering 
work in establishing the original co.ncepts. 

 

# ISOVIIND ga02-4 [ANSITEERStd 602 4): Token Bus Access Method and Physical Layer Specifications

® ISO/IEC 8808-5 [ANSIA BEBE Std BOSAb Taken Ring Access Method and Physical Laver Specifications

* [REE Std 802.8: Metropolitan Area Network Access Method and Physical Layer
Specifications

 3 TREE Std 802.1% Interoperable Local Area Network Security, Currently Contains
Secure Data Exchange (SDE)

In addition to the familyof standards the following is a recommended practice for a common technology:

® THER Std 802.7: IEEE Reeommended Practie: for Broadband Loeal Area
Networks

The readerof this documentis urged to become farnillar with the cmmplete family of standards,

Conformanee Test Methodology

Another standards series, identified by the number 1402, has been established to identify the canform-
ance test methaialogy documents for Lhe 802 family of standards. This makes the correspondence between
the various S02 standards and their applicable conformance test requirements readily apparent. Thus the
contormanens test decuments for 692.3 are numbered 1302.5, the conformance test documents for 802.5 will
be 1902.5, and so on. Similarly, ISQ will use 14802 to number conformance test standards for S8O2
standards,

TSO/TEC 8802-3 > 1095 (ANSUTERE Std 802.3, 1205 Edilion)

This edition of the standard defines H} Mb’s baseband and brnadband implementations and a 1 Mb/s
baseband implementation of the Physical Layer using the CSMA/CD access method, It is antivipated tial
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 state-ofthe-art material. The area covered by this atandand is undergoing evalu-
tion. Revisiuas are anticipated te this sfandard within the neal few years le clarify existing material, to
correct possible errors, and to incorporate new related material

Readers wishing to know the state of revisions showd contact

Secretary
TIGE® Standards Board

Tostitate of Electrical and Electronics Engineers, Inc
PO Box 1981, 445 Hoes Lane
Piscataway, Nd GSSS5-1991
UBA

 
 

The TERE 802.5 Warking Group acknowledges and appreciates that many cmcepts ambodied in this
slundard are based Lurgely upon the CSMAACD access moethud eurlier deseribed in The Bthernet specifica
tien as written jointly by individuals from Rerox Corporation, Digital Equipment Corporation, and Intel
Cerporation. Appreciation is ales expressed to Rebert M. Metcalfe and Davisl B. Boges tbr their pioncering
work in establishing the original concepts.
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Participants 

When the IEEE 802,3 Working Group approved the original standard (ANSI/IEEE Std 8023-1985) in 
1983, it had the following membership: 

Phil L Arst 
Robert F, Bridge 
Charles Brill 
G. J, Clancy 
John Davidson. 
Ralph D0Ment 
Hank (H. NJ Dorris 
Judith Estrin 
Richard Fabbri 
In"''td Fromm 
MITLon C. H;,£"uer 
Bryan Hoover' 
r;,,"orge )) . ,Je Ia tis 
Harold \V. Katz 

Donald (;,Loughry, Chair 

Dooald E, Kotas 
William P, Lidinsl'Y 
Lam·ie Lindsey 
William D. Livingston 
AndyLEque 
Daniel Maltbie 
,Jerry McDowell 
G. Kenneth Mlller 
Robert L. Morrell 
Wende!! Nakamine 
W. V Neb[.,Lt 
James ~elson 
Thmnas L. Phinney 
David Potter 

Rc•b<"rt. 8, Printis 
Gary S, Robinson 
Robert Rosenthal 
Gary Stephen" 
Daniel P. Stokllsberry 
Ke!L F. Sum01o;r 
Daniel Sze 
'~/ictor J. Tarassov 
P. K Wainwright 
Lyk Weiman 
Hugh E. \Vhit<· 
Choa-Ping \Vu 
Nick Zades 
Mo R Zonoun 

Additional individuals who contributed actively in the development ofthe original standard (ANSI/1EEE 
Std 802.3-l98fl) throughout its elaboration were 

Juan Bulnes 
R.on Crane 
Dane El\ir;l; 
Alan Flatman 
Maris Graube 
Guy Hm'kins 

Dean Lindsay 
Then. T. Liu 
Ruberl Moles 
Tony Lauck 
Soseoh St. Amand 
Rich~rd Seifert 
l"athan Tobol 

Mark Townsend 
Hoger Van Brunt 
Be Vicklunrl 
Chns Wargo 
H.ichard Williams 
Ron Yara 

The ECNIA TC24 Committm; on Communication Protocols also provided helpful input in the development 
of this standard. 

When the IEEE 802.:3 \Vorking Group approve.d Al'\JSit1EEE Std 802.3a-1988 (Section 10) in Kovfmlber 
1984, it had the following rrwmbership: 

Menachem Abraham 
R V. Balakrishnan 
William Belknap 
Charles B1·ill 
J unn .Bulnes 
Stephen Cooper 
Ronald Crane 
John Davidson 
Mark Devon 
Phil Edholm 
Gregory Ennis 
.Judy Estrin 
Hichani Fmnsen 
Ingrid FI"Omm 
Robert Galm 
Rich Graham 

Donald C, Loughry, Chair 
Alan Flahmm., Chair, Type JOBA8E2 Task Force 

Guy Harkins 
Greg Hopkins 
tfm~ l{.p:n ned v 
Hiroshi Kobayashi 
Tony Lauck 
William Livingston 
Hugh Lngan 
Leland Long 
Andy Luque 
Dani;;] Maltb:ie 
Stevf~:n !>'Ioustakas 
1NmHlei1 Sakarnirw 
Lloyd Oliver 
Aidan Paul 
David Potter 
Eugene Rellly 

,l'o;leph Rickert 
Gary Robinson 
Rob,;rt. Rosenthal 
,foseph St. Am3tnd 
Walter Schreuer 
Stephen Soto 
Gar.Y S1)encer 
R1;,bert. Sun1n1ers 
Pat Thaler 
Geoff Thompson 
Wendell Turner 
David 'VVhit.; 
Lawrence Vv1ute 
Hich William<1 
Ron;;ld Yara 
Mo Zonoun 

Participants

When the IEEE 802.3 Working (sroup approved the original standard (ANSLIBREER Std 862.3-1988) in
1983, it had the following membership:

PAH OL. Arst
Robert F. Bridge
tharles Brill
G@. d. Claney
John Davidson.
Ralph DeMent
Tlank (11. NG Derris
Judith Estrin
Richard Fabbri
Ingrid Froram.
Milten ©. Harper
Bryan Hoover
George D. Jelatia
Harold W. Kata

 

 

Addifional individuals whe contributed

Donald C. Loughry, C

  
Laur Linds yWillan D, Livin
Andy DLneeDaniel Maltbie
derry McDowell
© Kenneth Miller
Robert L. Morrell
Wendell Nakamine
WP. Neblett
Jamies Nelson

 

Thomas L. Phinney
David Potter

Std $02.9-1985) throughout its elaboration were

Joan Bulnes
Ron Crane
Dane ELbot

Alan Platman
 

Dean Lindsay
Then, T. Liu
Robert Moles
Tony Laack
doseph St. Amand
Richard Seifert
Nathan Tobol

  

Chair

 

Rebert©1, PrintisGary &Robinson
Robert Rosenthal
Gary Ster a
Daniel P. St
Kena. F. Sumnesoe
Daniel Sze
Victor J, Tarassov
BLE. Wainwright
Lyles Weiman
Hagh BE. White
Choa-Ping Wa
intck Zades
Mo R, Zonoun

  

actively in the development of the original standard (ANSIABEER

Mark Townsend

 Ba Vick
Chris Wargo
Richard Williams
Ron Yara

The BCMA TCS4 Committee on Communication Protowols alse provided helplul input in the development
af this standard.

When the TEEE 802.3 Working Group approved ANSUTEEE Std 802 .ga-1988
1984, it had the following membership:

Menachem Abraham
R.Y¥, Balakrishnan
Wiliam Belknap
Charles Brill
duan Bulnes
Stephen Cooper
Ronald Crane
dohn Davidson
Mark Devon
Phil Edholm

Gregory Banisdudy Estrin
Richard Fransen
ingrid Fremm
Rabert Galin
Rich Graharm

 

  
 

Guy Harkins
Greg Hopkins
doe Kennedy
Hiroshi Kobayashi
Toay Lauck
WillaimLivingston
Haigh Lagan
Leland Lang
Andy Luque
Daniel Maltble

wen Mor

 

kas  
David Potter
Eugene Retily

Donald ©. Loughry, Chair
Alan Platman, Chair, Type 10OBASE2 Task Force

ction 10) in November

 
Walter Schrewse
Stephest Sota
Gary Spencer
Rehert Summers
Pat Thaler
Geoff Thompson
Wendell Tarner
David White
Lawrence White
Rich Willrains
Konald Yara
Moa Zonoun

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



The f\)Hnwing persons >Vcre nn the balloting committee thu approved A:'\ISI/IfDEE Std 8023-1885 f{rr sub· 
mir<sinn tu the IEEE Standards Bnani: 
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D .Mld:As 
L Mon"'' 
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n Of:mvit 
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M. Papii 
S. Peter 
D. Phuoc 
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A Recid< 
M. f{,,pko 
F R.estivo 
L Hk.h 
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~: ~(;~~~~~A i 
D. Tdher 
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: following persons were on the balloting conmumittee that approved ANSLINERStd S0¢ 4.1985 far sub-
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\\<'hen the IEEE 802.3 Worki.ng Group approved ANSI.!IEEE Std 802.3c-1985 (9.1-9.8) in ,July 1985, it had 
the fbUowing membership: 

Menachem Abraham 
Keith Albright 
R. V Balakrishnan 
William Beiblap 
Richard Bennett 
Charles Brill 
Jmm Hulnes 
Stephen Cooper 
Paul Eastman 
Phil Bdbdm 
Gregory l!~nnis 
Alan Flatman 
Richard Fransen 
Ingrid .Fromm 
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Rich Graham 
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Donald C. Loughry, Chair 
Geoffrey 0. Thompson., Chair, Repeater Tash Force 

Hacene Harit.i 
Guy Harkin~> 
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Donald Johnson 
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The following persons were on the balloting committee that approved ANSlJIEEE Std 802.3c-1985 (9,1-
9.8) for submission to the IEEE Standards Board: 
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When the IEEE 802.3 Working Group approved ANSIJEEE Std 808. 2c-1985 (9.19.5) in daly 1985, it had
the following membership:

Donald C. Loughry, Chair
Geoffrey 0. Thompson, Chair, Repeater Task Force
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Richard FUP
George DB, Jelatis
ELD, Jensen
Gay dnangle
Karl Hl. Kellermayr
Minten Rominevic
Rumuel Khe
David Rolin
Sastri L. Ruta
Hirays M. Kudvan
Takahtios Rrki
lee LaBarre
Wal-Som Lai
Lanse Mo Leach

Stephen &. Levin
PC. Lies

William Livingsten
Man O. Leughry

Joseph P,P. Lohwkay
Meli Marco
Marox Marsan
Josegh Magsi
Darrell B. Mendes
Patrick S. Melotosh
David S. Millman
Aditya N. Mishra
David Ei) Morgan
Mike Morganti
Burgi Mori
BJ. Morris
1T. Moaftah

Dale A. Murray
Rath Nelson
J. BuseNorthucnct
Charles Destereicher
Young Oh
George Parowaki
Thomas L. Phioney
David Potter

 

 

Aidan Paul
David Patter
Eric Rawson,
dnacph Rickert
Gary Rohingon
Timothy Hack
David Roos
Rebert Rasenthal
Joseph Si Amand
Walter Sehrener
Samir Sirazi
David Smith
Stephen Sate
Robert. Suseumners
Pat Thaler
Wendell Turner
Marc Warshaw
Ronald Yura

The follnving persons were on the balloting committees that appreved ANSUVIZER Std 862 3c-1985 @.1-
9.8) for submission to the BER Standards Board:

John Potveek
. 8. Robinson

Repke
short Rosenthal

fHen Pale Russi
David J. Rypka
1 Sameylenko
Norman F Sehneldewind
Omar Sepulveda
Orori Serlin
2. Shepnarel
BM, Sirameons
1, Sintoaen
David W. Sloyver
Stephen Soto
Fred Strauss
Bart W. Seneis
Tatsuya Sada
EXstathios 0. Sykes
Tiandel T. W. Sze.
Ahmed N. Tantaui
Maris Toekoro
Ho. Torng
Denald F. Towsley
Wei-Tek Tsai
M. Tsachiya
Richard Teng
Stanko Turk
L, David Uimbaugh
dynes Vorkies
Pearl 5.0. W
Don Weir
AlanJ, WelesbergerWiliam J. Wenker
Earl I. Whitaker
Michael Willets
Tsoag-Ho Wu
Gren Youn
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Wben the iEF::K Stm~(l<znlR 1hm:u apprDwd ANSI/IEEE 8td B023r-tSEG W.1 <L8) on T.hx:emher 12, HHYl, 
tt had the fuHowing membe!¥hip: 

Jmn<im U. fkilH 
FLLhE•• J. Evctl.\.i 
RnK (ifden~rhi<.tld 
g,Jwmo;:l Ot~•bt.ti 
E\i·:;s·.f,~~'d ,) , (~r~h~x; 
Paul C, Cmn.m.ffi.go 
l'J,:,;rmh] C Fk<J~nt•kl~ 

J"'? h;r~t»or 
I.h,~iill L Gokibmg 
K~'lnlli\-h D. Hai.ddx 
l::«hN.tb"'ll!H 
J~dt 'Ki<l.!l. 
JmH·~th L. Ku~v£in,r;t;Y' 
l::«bg K'l.bdr;y 
H V L<wroan~ 

L<>i!Yt'<nl~(' v. \'MC\lH 
Dl>r-.dd 'f. Mkhii.d" 
Fn1nt L. &'"" 
Cliffn.-0 0. S\1-';.~M()...'l. 
,l. Hkham \''!f;g!f>~ 
W. t>. WHk"'''" 
Cha.d<~ J. \VyLic 

AN8!/IEKE Std &'lLU.k:.·1.9B5 W<.\l! approved hy tlu; lLmcrkan Ni\ti()nal St<mda:nb hntltuho m.1 .hme 4, 
HJitG. 

When th.e IEEE S02.a Wnrking Chuup approved ANBlfi.GEFl Std. 8HL~M-l9i:W (9.$), it had th(~ fbUu;t,.i:n.g 
nwm.t:>fin;.hip: 

M~~fi;:$r.h&..n~ Ahr-&h~.tn~ 
K~itit Alhlght 
&ilh Aml>nr.im.or; 
,J '"''"'·Pi<'l.tr'<l A~h; '~ 
R Y. P..r;.J..d;:ri<l:m1>l1 
lik.ht="fd B:;;-;n.nwtt 
U:: .. rh><fkW 
,J urw B tdn!'>~ 
F.r;k;r~ C1;rq;itd! 
l,.,lf;; C'tt<>l':VN><O 

All:l.lrt C!>l<l!'I\U.o:. 
f'ek£ Y.ffi.w<B 
h1~"!' Ihsmlin.kr~ 
H,,I)'>XE()XO<} lh;ky 
Jeff gbdi.q; 
GLmfnnv.) Enrk:-~ 
Ahn .fl-il.b:'l<m 
.Kk.:.'laTii FrRL~~'l 
krr.r\d F':rv-ru.m 
1-td.'>lct.Gdi!l 
~brk CedmU 
Adi Gdkrt 
Rh.h nr,>hft<r< 
Hk.h Gm:r'~~.n,.r. 
lcb,;~.m; l-b~t1 

Donald C. L:n:q~hry. Clw.ir 
8teve:tl. .'[\bwst.a'k:a.s. C'fu;dr, J"n$k Fortt: 

Llcyd H~~tky 

Hf'"''"""~ Hf<'"'¥ 
(~h~trl~?~ l-f<;J:lr:~~r 

\'\'khM! dl!g~~ .. ~ 
Du:t~Aki J<.>lliJJ.~<m 
M'>;<> ,kJh""'"'·"' 
Kwi·-Yu~Jt>....g ~Ju:n.g 

:&b tt g:.iih>".n.ki;;h 
f'tm! fuJlm.n 
s~ctt &~k· 
flt 1-ociu Kdtaj'klilhi. 
Hiddiiu~'~ Kt~nbw~ 
Lec~Ll.bm:!f> 
f~r~ L~~!""~ 

Wrt~·oo L;.t'.d.qubt 
T:errv I..i~t.k·\~~r 
I.kro '!.'-' L.<['h~y 
,hone< Lu.rnjj, 
Am!y Lwp.~ 
Umod Ohoro;· 
Akf~n F~t11 
P.cy Pk!\'e 
Ed<: 1!0.'1!;'1.>\in 

J, .. '"'"il~ fil<'k<trt. 
C~.cy ;khw.<J<l 

'ri.UH)i;}.y ftr..>k 
u.,,q &Qii 

W~lt.u·r &b:r~ex 
f%.mi( f:lh"l'.od 
lhvH Smith 
H::;:~rt S~lirfm.er-·§ 
FatTh0~,... 

Cerdf'rh.,-,tnt>&m 
N«thi1n. Tr;t:;",,! 
Cat~m~ ~l~v,m:;.w:;ew~~i 

W;mrkll Tw·"~" 
SrJ&"ph. Wit!ili'Jw 
Hron'! WiHL'liD$ 

.lW.ls~J·~ Gb.~r L~ 

Jn~~ra If.&c.~i!.::rf0.r" 
Paw! f.>r;tl.t'.rl~\ 
s:~~s:tF ~::-~~'l 
Sim K~~Me 
hti·d~.:l-t~ L-:.~:0. 
hodan<; Mt<.TI:hitw 
J ~~ J.\:kt.!l.tr{mR 
P~'l:~'r 'l.hn1u:tt 

Tlw IEC T'C&a CommrttH:o rm J.nfn:rmatkm Tedmnbgy Equiprrwd Hho pmvid~·d very lwipftll inpnt tn th.t~ 
d~veinpment uftlw FOIRL Sh.n.dard \G5!L 

When the [SEE Stancards Beard approved ANGLVIEREStd 808.3e-1985 (2.1-9.8) on December 12, 1884,
ii had the followiie membershno:

dohu E, May, Chad
Save bh Sherr, Secwtury

 
These:d e, Plecke:autele

homber eerinas

ANSDTERE Shi 800,30-1985 wae approved ly the dunerican
TSS.

dae Buraher
Bianie! L. Golgbare
Herneth 2 Heradehs
deeiy NEiywoll
ack. Race:

demeph. L: Keepin,wey?Eeviig Bosodsry
BB Lape

dob PB. Rigwmatl, Vice (leur

Lamrmace Vietiall
BDonsid F. Michael®
Pronk L. Bese
Coton? ©, Suenares

“Waper 
Vhaerhee dD. Wee

ational Stondards Insiihite on fume 4,

When the IWEE $02.9 Working Group approved ANSIIEEE Biel GO2.94.1989 (09) i bed the Isllowing
membershig:

Menachem Abrakans
ieigh Abodebe

Hiaitt i

 
Abeer Chaeaaors
Peter Coca
Peter Dessaodniere

Haye aod Dales 
oy ufvarioa Ryvrtits
Adis Pisiiaen.
Richard Francs
inerid Peon.
Relaet. Gallo.
Mark Gerkotd
Aah Sielbert
Buah fered
Rich Greiperte
Hacene Farin 

Donald ©, Evington, Chair
Steven Mavetalus, Chair. Paaet Moree

Ehyed Hasiey
Hewonieg Hanes
Charice Haffnes
Palace kurhen
Donsid dohnent
Race Eenmeess
Ben-Yomg ding
Nutt Kalen
Fant Radian
Sveti Regier
Fiiroghy Rohagu,
Bidelstons Key
Loe Labhorre
Bid Lager
Wayne Lindonivt
Torey Lovives
Bioo Loughrey
dames Dimas
Aody Laue
Edged iver
Aiden, Pail
Roy Plerce
ore Betweecgs
dang Higkaet,
Geey Hobineon.

 

 
Puawia Senitt"
Reberk Broremss
Fad Pheuee
ieoll Phecsacdn

 se ‘Loreaogeyy:ei
Wedel Tastee
Jnmeph: Wisneaks
Broce Willen

OHSROWERS

Allen Chephs
Joke Dewar
Pao) Bastroc
aiiesll aed
vive Kawhis
Michael Lee
Captian Macrclitita
iey Meatrose
Peter Porras

‘ae LEO) TSS Commition on indbrmathon Techneisty Equipmentalso provided very helpfil iat tothe
dovslogment ofthe FOLRL Standard(6.9).
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Tlw fulluwing ptTsunb wer<J on the balhtiug comnJitt('f·: that appn:rvcd ANSI/IEEE Std 802}Jd-F187 U! 9l 
fin submi;<sinn to the JCEE Stundards Hoard: 

\.VillJ;:::.rn B, A:rJ~~~m:~ 
S. R Ahuja 
1\.itAthu! 
William i\y£n 
Ed.u;J.fdn \V B'crg;l.mid 

~:· .. ,'/. Chc;~ng 
1\dn.::.n:, Chew 
\V. F, Ch~PN 
\!ll-ht~/.~·~ Coden 
A. F. C<mrad 
Hffbfrt S. Gr'O\'~deY 
i\lidwl DLn 
\L L J)irnPJHn~klS 
>1, G. f)uns.3<.::u1 
;'hi Lip H. Endow. Jr. 
Jud.it.h r:l:stdn 
~h.~hn \V. F'e-r~drkh 

!L fr,_:,l~~nRn 
S G::mi~t 

;{, L. u~>rd0.C 
PL 
M 
\lar~s Gn:;ube 
Jo;)erh lh 1-Iar:orr:o.ad 
St<2pben !:h.1ri:c 
J . .'h:lt 1-fiiugd;\l;i 
C W. llobbs 
P;~ui f.Iuttr;n 
Hkhard.l!Ef 
E D .Jc;~on 

JuJ.noh:, 
H . . K.dkrmiiyr 

.\t Eezunnvic 
Sarnue.l Knn 
S. E. Kille 
David 'Kc·CnJ 
'.L~~knhlku R.~·!~:i 

Let: LaBa!T0 
\V ;iJ ... :-=~urn L;:~,. 
L><n~•;: ;\-1. Lea•::h 
E>Jw:lrd Y. 1-<'£' 
FL C. Lightburn 
F. C Liw 
Wilbun D. Liviq:;,kw. 
Dnn C, Lz{ugb.J'V 
,bBeph F. ?. Lubukay 
W;:,.Slwn Ll•k 

fJ~)~eph 
tvh~rct~ Meh 
Dand R \klntkm 
[> S. :'<>L:Into,,h 

H.E 
UaJe. N . .rvJutTD? 
R.. R Nd;;nn 
J. D Norchcut 
Ch.aT!Pi\ Oe'-:tt?.n:-ic:ller 
Ynung: ()h 

;i:;~~;~;;;:~!)L~rpy~:'~~:~('v 
J . .\1 Pt•t<xt+ ·· 
~YT~v·>:;1 Hf::r~kn 

Cbr\· S. Hob!n~;nn 
n~;b~;~rt HrJsenthai 
ChJn Paolo Hos~~i 
Da,·k J 
S T. S::lmi<_','k;nL:o 
Nnrr-c.::Hl Sch.ne:de-.::... nd 
On::.ri St~.rHn 
J) HV'<PP"rd 
R.m• Si nn.mGm: 
.J. B. Sinc.lair 
L. Sint.mwn 
Tom St:'<ek 
Ctuvi J'/. St: Ueb:·w~r 
Fred Stra u:-:;B 

T::..L~:..tya Sud<! 

I%stii.thio': D. Sy.~nn 
Danid T. \V 8«' 
/\.h~n:.:.,d !'.,L TanU:n"/;:1 
H.(; 
D. F. 

SLanko Turk 
L David t~~nLaugl1 
.} T Vorhies 
f'nd S. C. W:>ng 
1\>n \Vni.r 
,;'l.~,l:.ln J. \Veissbur~:er 
\V·, S \\r\:~nkt?l' .. 
lo;:l.d ,; Whic;tker 
l}c:-: an 'V/bilUe 
Michael \Villetl 
D0nd C Wood 

\Vhen the IEEE Standards Board a.pprovul A1~SI/IEEE Std 802.3d-1987 HUJ! on December 12, El85, it 
had the following nwmbership 

Tlona!d C. l<'leckenstein, Choir 

,LJ n;<" H. Ihc;;\li 
I\=-::n.t'li.s B~)-rb:~.!J:} 

M;;,rshnll L. Co.!:'! 
,Lmws M. fhly 
St,pher, H. Dilk><l 
Eug~::ne P_ Fognrty 
J;JV Forster 
K::,·meth D. H.;:,ndri;,: 
)p;irJ N. Hnwdl 

Andrew G, Salem, 8ecrctwy 

LB7<1Jc K Kt'lT 

Jack Kinn 
Kcdodny 
L .. K~~{q.~n agf:'- .!..;.· 

FdvnwJ Lohse 
John l\1ny 
Lawr·enc~~ V ~\fcc,~~ a 
L. En1';;,; :\kCLm::; 

Do1Mld 'L Michm>!.·' 
L. Jdm f-Lnkiae 
,John P. l:l.Jgam<t.i 
(}~tv S. Rcb.hu;on 
F.nr;ti; L Rose 
J:l.obn-t E. Rt:untn'·e 
Wiliinm K 'L1dwlwrrv 
Wilihlm B. Wilkt'n<> 
Hden M. Vv'o,yJ 

t\.NSI;IEEE Std 8G2.dd l 987 "<Vm' np]mJv"-d 
198~), 

the Amvritan National St8ndurds Institute on February 9, 

 

otis comresitt 2Ad-1G87 (9.33«hs
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When the TREE Standards Beard anproved ANSUEBBE Std 802.dd-1987 19.9 on December 72, 10

had the following membership:
 

Donald ©. Fleckenstein, Chair Mareo Migiiare, Vice Chair
Aondirow G. Salam, Secretary

 
ext.Ls Merr idca Bh ne

Biganz mt 
day Parster

meth Th Hacviris 
“Mem ber enviriias

 ANSTAERE Std S02 dd. approved by the American National Standards listitote on February 4,
1389,
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tlN:l ffu)'!ii]i. 'F/otking 
Lh+ f%1lkmi:ng WJBttiltw;:t'l:hd p: 

~ht:::::· i!\:=nlf.~:~t 
\:H;dd L. <hHhit'$ 
Wmtr:.wth U. fht.dth: 
h··:r~n }{, j{:y¢.~~-t 
J::$~~k iliG.t.t;:t 

l)1#tmid (;, !>wagin'y.i Ch.,rtir 
ll0'b1ttt Otdln, Tyoe Jlht.S£6 Tosh ffi\ln)(r 

Nh~t.<idt~tt!J Ahrt.b.1m 
fh~~ th A.lh ri4ht 
!tdth /k$:Hi,dlmm 
~·Xt:~t:t~···Ph:::.f,'fl:j:: A#~;:c:~-tt 
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Ln::: !b.~b::::· 

t4&rk ikdwhl 
A.&i Gii~}b~:~:·t 

Ytr(l t~~dty~~~·· 
,i!(.m;j,,.L,,:;;:;,,;;. 

AnibLW}'-!<1 
kwknn t'ibn:hit.k 
Hte~;~~w M~:~{i:.~t*.kk:r. 

fl'.. ¥.',;~:::::; 
T'%::q; ''H:.:y \Jig 

{.);~>.~::~~ (H~:'i::Wt 
P~.::%=·i~j~~ 

VwMi'%1 

C{~:r,~ ~~~;1 ·n ~ t~~ ::·M= ~:f~:-w ~~l. ~. 
J<:i}'l:lhtMI (}Ik! 
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T.h.f: following (Ki:r1lum wen~ Grt t.he l::mH.otlng emn:miUH~ that. approved ANSVI8l'LE St:d EW2.;Je .. :W87 
(8m;t.hn 12) t~r rH .. tbmi!>i:liGn. tu th~ IEEE Gtanclards Bom·+ 

~,{,.~•ibd! D. Alf'l·>-rm• 
Wilbm B. Admnh 
B. H.. Ahuja 
L D. All:J-"'"" 
Kit A.~hd 
Wil!ht;rl A;<~r; 
E¥.HtT\b w. G:-M'1(fllnbi 
H. F. :thkoy 
Pa~d W. C,ao.~,pb•H .. "it'· 
(}e(~qe iS. Ci>nNl.\ 
V.;;C..'hol:n 
L Y. Cl;o~,mg 
Ki!nm:tl Chm:. 
W.I1'.Ch~w 
Mk h191<1l Ct'KlM 
A.F.Gonmd 
lm (h!V.m 
n. E. c,.,_,~~r 
Rolmt-1: S. C\-E>WJ.,,. 
Mi~hd. llillx 
N.1. Dim.<Jpti\.l\!1:1 

M. G. fh•»voV< 
P.M. Ellio! 
Pblhr; H. K.m;t-""1", J.r, 
J '0i!h EAd~< 
J<:ili.u W . .ir<~d.tit.h 
t~. A. F~gg1~t:-n 
H1lX'V0.\' A. F!X>i?"M'!.W:t!. 

lbknt l. Cb.gll<tw' 
'r. v. Gf>m'k'-'1.\ m 
f'towkk s. Goo.h 
K L Go d.,;,'~l 
A. G<lJd 
:t<t D. G!·~<~br.& 
M!>F.L~ G.rt.mbe 
J •mq)l L. n ~l.n\!l.\l'fd 
St.t~p.b.frn lfan:-h 
.r. t'kMJ BtoU[('hhl 
U. W. H<.>bbo<' 
PadH;>t'Xm 

Hkk.rdWft 
K n .. kn;.;m 
f.hrr o.h.>f<(,<!~ 
8. L ,rud"O.rn· 
KadrLKdk%ffi.I!.J''f 
f-4' K"f!x.;.H:~{ytt:iE? 

S:;m,!ltl!Kb.l 
S. E. Kille 
f)~E"'i' id IZ"otl u: 
'l\~.kdJb KlRki 
Lee La!Jan"0 
tV.aJ·S~~x: kd 
L~<r.M M. Lm\d; 
Edward Y. Lr.<'< 
8. B.I""dn 
R C. Lightburrt 
f. C. L\m 
W H ~iax;.~ [}, l..(lviHg~ ~~n 
nm<G. Leugk? 
,Lmer,h ?. P, L•.th.l<h.\' 
Wo·8tl un Lltk 
M <t><::<' Nm<>ne .1-hrtw:t<. 
~h::~:~~h 11~l ~:81 

Miw:~o Mdi 
nnnd H. l'>kbd.oe 
P. 8. 1\li<>kt.:.~h 
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Ihdd E. Mvm"'•~ 
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:r0<1."Ji Mo.r• 
rmvi.dMr--.r~k 
H, H!L M'-'"'-'Rocil 
Dib N' • .!:rhn·!'l.)' 
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L D. N<.>~t-hut 
Cb-<trk<' (\;~t:<·rekh;.
Y~t~~g f.)h 
Ge&ge Pmx·1•nki 
'I'i.lt<IlHH~ L. Phb.ll~f 
D!ivi;l Fn!le.r 
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Gtu? ~- IkbtL'Wtl 
IwbJ:rt kr.$1t:"'t~<"~ 
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Information technology-Local and metropolitan 
area networks-

Pat"t 3: Carrier sense multiple access \Vith collision 
detection (CSMAICD) access method and p.hysical 

layer specifications 

LLl fht~i¢ Cqru .. •ept~. The Car,-i.v ~kn""e Multiple Aecen wlth C\:.::Li:titn Dek:<hu:n {CGM.A!Cf}} nwdia 
?Jtt:etm metlwd is the memw by wheb two or mm•e skliJona s~u:e a eommen. h'<'Mt~mi~§imt mediam. Tn 
trwlHHiL a '3t~ti-'m wuits (dd~>rs) hw H q~id pi>riod on dw me-dium (ttmt: i§, lW '~th.m· "tati<H> is h'NJ~miG 
ting; t.nd th~·:n ~»mb Uw hltFrlriBJ :rm.'ffii'Qe b bit--3-ii.,-l;d kwm .. lf ~rfhw indr~.Ung :-1 t:ran8miN>i<~tt, tht m0i;i· 
f::Nl'H co.nid0s with thM Gf $nt>Umr stad<~n, th<om eadt t-ran.smil:Un.g st~ti0H intontbna.Hy <>erHi1> e few 
Hdditio:r,aJ hyti\11 to emmn~ pt'(~pHg<ithm of tl:w col.lidvr:. Lh.rn)f.(!:wut th.io Sly&b~m .. The Hutior". n~mr.ins f!ihmt 
fw e. n:mdnm ~mmmt of timH (bfl.<'kd'O hefnn' attempting to t:ra:r'~<;mit r,;.gai.rL Each aspvct ~~f t.hi6 Rece»1> 
mt~thud pn:x;(~f!s iti spodft~•d in dd . .ail in &>lh8:~lUGd- 3(Xtion5 of H~~» sb:mdcux( 

Thit1 h ;f\_ fvillfH."dwnsive &'tnndnm fer. f.ar.d Area 'N'd:,v<mrh empbying CSMA!t:l) <n tb.:> t~(:Ct;f.R metlwd. 
This standard i~ inbnded hi {'ECvmpHC3S SC'{t~rnl nwdiH !:ype<t ami wdmiqm~s kr ~ivnai:r:-J.k~;; vfh'0m t Mb!~ 
to 20 Atb/a. Thi;; ,;;dltir'n vf th.f, ~'L'Hid?id pnA--i<"k.% thv nu;;.i;$;:\>WY svx:itiwtkms fvr 10 hH:JE bH:o'd:-.and itnd 
br0!:1.dhand syt->"Lmrm, :-1 l Mbfg kH~'br.-md 0I'K~m, and 11 ftf:;pegWr Unk. 

:U.5Archit.e<.rt-u.nd Per§'Vedive&, Then' Hno two ~mpm:trmt ltt<:~}'Y.> to vi<.'W :!!lUll :-ln-;,1 n.etwvik d0cign elk· 

n-:spmuilng t0 

\0 Ar-dtitxtw'~'- .fim~hhg Hw l0gkd did don,; oHh~~ tiJr>tt~m <\nd how Uwy ht tDgHh~~r. 
U) !mphm_,;,ntutimt. Fm~i.h~shin.g 1lctH~l MmPMiJtt'kl, their fl*,A.rJg-inga:wJ intm:wnn.ct<1imL 

1.'hi5 sbmhrd fs. oq;p.nb;~xl ahmg IUY.hit.:~cturul LnwJ t~mphes\ting th~~ hn},''->S-GuJe 1mpm:aiion of !..hR.: sys
k>:m irtw twn rarb; the .t'ih~d-l;:; Ar.n'.&t' Cnntm! (l·.tAC) mJ.bb.yHr nf'Hti~ Data l.Jnk L~yw, uml !:b.:o J-lhyl<'iCHl. 
Layer, T"h.~~ae l!!Yt'f:-1 ~n· i ahmdod b) ~x•rr~Jt;pnnd dn?.<elr to th, lowo~t bym'» of 11m ISO M(xl£1 i'itt Op<.:;n 8y:;;· 
wnm hk'n~mm~~d:ion (t-1>~(~ Pig- t-:t}, f:k"t~ ISU '1400:1034 iHJL1 The l.ngkal Link (>mtn~t (LLC} >'1lb.LyHr httd 
lHJ\.C suhlayrr t:ogdi-wr 1.ncempaati thE thr,;;hml" inhm.ded Ew th.(o Data Urt'k Layer rn dehned in. Ut(~ GSl 
modd, 

( U Cfa-.rity_. A eh•:m nw:r~~n di·r~t:!on of the rk: ... ~ign abng atehitedwrai Hnt·s rnakes the d~-nuia.rd ekH.rH. 
Ul) F!e.:cibiht;-•, Sep:-q_ptbn of m~dium-dctx'ltih::::nt a>:o:pect.." in the .Physk:J Layii'r nlbws Hm u,c and 

MAC svblayets w nppty tn g fmnily oftm.ni~missi(rr<. m(xik~-

Fa:rdlion:i.ng th~ n-ata Link Lcycr rtiTow3 \'Eirivus mm:lb . .(!.(t(1~)S md.hrnl.s with:ht dw famfly flf !..neal A-tNl 
Network st.-Hm:!ank, 

1 
Th: n.~mlJ,.~rn i.n hr1l<.'k~1.~ Xl.H<o<~p "'-' !n <-.h.'-'~" ~·f tk• ~~:Lre~.K>:W lL~k>~.En L~; wk;n pl'!'ia.'(.brl hy A, &-.oy ''"'"'''""fi!k'lll t.o thzw; lkl>.W ~n 

th-:!"s A.dn.a3:. 

 

 

Information technology--Local and metropolitan
area networ

 
 

 Part 3: Carrier sense multiple access withcollision
detection (OSMAICD) access methodand physical

laver specifications
 

L. Enteodaetion

Li Overview

LLE Basic Canons, ‘Phe Carrie Seas Moliinie accede with Colustan Delostien GOSMAIS) medi
agteas method de ths means by which twe or wieve Slaviona esatea tommen evartcileslon tnedfum. Thy
tyuuigatii. & station wile Glefers) fer a quist period of the mocdiom ‘that is, ne other station is tranemil-
ting) amd ther wena the intended message in bvi-serlal form. Hf) after initiatingotrandutiagivd, the aie.
sage onlider with Cnet of another station, thon cach Prenamilling slation intentionally sends a few
whibieral bytes to cnstivre prepageiien af the aulisdion thraughoul the avstem. The station nemaing silent
for a rasdom amount of time (backelll before ahtenmpling to transmit agnin. Each aseect of thin access
ruthed process ia spociied in detailin wubsequernt sections of this wiandornl.

‘This is « copinedbensive standard fir Local Arca Metworks amploving CSMAAO)as the wecoge methad.
This statderd is plendedte Guecgues several media bruce aod techraques dor signal rates efau 1 Mis
ta 20 Miva. ive adifies of the vlordecd provides the aecumary aneciications dor 1G Mba baschand gsc
braadband syetetis. o 1 Mive besebaud evotem, and o Repeater Unie.

 
 

 

LigaArchitestural Perspectives. There are deo impartantwavetoview ocal crea antwork design cor-
respontiine te

ti}. Archivciues, Emphisielne the Ingieal divicions ofthe ayaten and how ther tit dagethes,
(2). Dmifemendution. Rogheciging seteel compamonts, their pockhawine enuf interconnection.

Tins standard. is organized alung architectural Lnes, empbacizing the lerge-seale uperetion. of the eve-
tom iftte lwo parte: the Media Access Contra] (MAC) sublaver of the Date lank Layers and fhe Physical
Laver. Theis levery are intended in correspond clecely to the Jowesh lagers of the TSO) Model for Ooen Sya-
iets Inlerconmectian (sea Fig 1-1), Sue ISC) Jadebad 1101) Phe Logical Link Control CLIC) aublayer and
SLAG eublaver iogelher encesrase the fimetions intended forthe Data Link Laver ga defined in the CS]
made.

 

Lisl An arehuiechiral organization of the slendard has tere main advantages:

M3 Cleriey Aclean overall divigias of Che dublin aling avebitectival likes makes the standard clearey.
ia) Plextisiey, Serragation af mediumedepoident aspects in the Phaysies! Lever allows the LEand

MAS sublavers te anply to a family of transmission aeadia.

Partitioniog the Deta Link Layer allowa variods median access melliadse within the family of Lecal Area
Networkstarclards.

¥ aps . . sea z hi +s . . Sheree
The cucsuers ui brackets oneriagoad to thogn ef the retinice daredta iowhen penerdéd by id, thay eorsenpaadl $6 (oar Hated fe:the Ageax.
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. F:ig 1·1 

DTE 
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L4N Standard Relationship to the ISO Open Systems lntt!rcmmt:~dion 
(OBO Heference IVfode.! 

'fi1o 8.rchitectnr:ll rnndd lS based on a sd of inturf\:H:es that may be rliff0rent from thnse emphasizhi in 
implementaUuns. One ef'il.irai aspect of the hoY!eV<o'L shall be :ddxessed in terms of Uw 
i1nplunentation interfnn:G: compatibility. 

LL2,2 'I\vu Important compatibility inh;rfw:es a.re defined within '>vhat is architecturally the Physical 
Layer 

(1) lrfcdiwn Deperuknt ltiter(acc (MDI) To nmununic;:;te in a z·nrnpnt:ible manrwr. all st<::ttions shalt 
adhere rigidly t•> tlw exact speciHc,•dnn of physical mulia defined in Su:tion S (and bt-,y<:Jndl 
in this o:,tandard, and to the proeedur•;s that dcl1ne correct bcbavier of £1 station- The mcdium~in<k .. 
pertdN1t of the LLC sublay0r <::tnd the !>lAC sub1ayer shnu]d n;)t bu taken as from 
this point; communication by way oftht' lS(l n.so-;:>3 [IEEE 802 :J] Lnc:·:d f,rca Network requires nm> 
pletc compatibility at the Physical I\fedium :interfrwc (that :is, the \:(Axial cable intHbce). 

(2l Attachment Unit ln.!er{acc (AUf) It 1s ;mticipated that most DTEc; will be located some distnnce 
from their umncdion to the coaxial eahle. A sn:mll nrnount of circuitry wilt exist in the Mediurn 
Attachment Unit CtvL\U) directly ad,;ar:cnt t0 the coaxial ca.bk:, while the maJority of the hardvnmo 
and all of th;; snftw;;<.re Viiil be plau,d within the DTK Tiw AUI is dct'ln<:d as a second cornpatibility 
interface. \Vhiho umformanu: vdth this interface is nnt strictly rwcessary i•.:J (;wmn) communie<ltion, 
it is highly rcu>mrnended, c:ince it aHn\VS maxinmm fkdbility in intvrmhing l\IAUs and lTJ'Fs, The 
;\UI m<::ty bu or nDt specifif.d for ,some hnpknwntations of this standard thnt arc nxpectf;d to 
be conne<"tNl dinocdy to the medium md sn cb not US<'.' a sepnr11te l\'!AU nr its intere<.inneding .AUI 
n1bie. The PLS and PMA arc then pnrt nf a single unit, and no t'Xphcit AUl ~'.rwcifltB.tinn i:~ Hoquir;;od. 

L1.3 Layer Interfaces, In the architectural mudci usi:d lwrc, the· int;u·,;rt by wa.y nf \Veil defined 
interfaces, prDviding survkes ns specified in Sections 2 and G. In gencrol, the interface requirements are as 
idlow2. 

 
UD net

xposed}  

 

 

Fig i-l
LAN Standard Relationship ta the 180) lipen Systema Interconnection

(OSD Keference Hodel

 The architectural] model is bases terface that may be different from those eriphasiced in
puplomediadions. One criiical aspect of the design, however, shall be addressed largely in terms of the
cnplamentation interfaces: compatibility.

 

LU22 Two imnportant compatibility interfaces are defined within what is architecturally the Physical
Layer.

° all tatons shall   
  
 
 

  

 
 
 

 
 

 (1) Meclinsen-Dener face (MBL. Te communicate in 2 meee bbemanneadhere rigidly te the exact apecification of physical media signs ce
in this standard, and fo the procedures that define correct belu
perviont aspects of the LLC ie
this point; communication by

plete compatibility at theP3) Adiachment Opie i
from Cheir comne
Attachment Unit
and all aftk

  atatian.The|medium- races
be taken as detracting from

| Area Network requires com

a eable interf.

   

 1g distance
xial ablle, A sim:mall amounttof‘tote,¥yallexist im the Mediary
adjacent to the coaxial cable, while the malerity of the hardware

: aowithin the DTE. The Allis defined as a secand eampatih
interface. While conformance hi this interface is not stricthy nec bo ensure comm uniTE
if is highly recommended, si it allaws maximum Sexilility in interrmixing MAUs and [FTEa. ‘Tb
AUT may be optional or not specified for some implementationsofthis stancard that are expect
be connected direutly ta the madium and an da nut use a separate AMAT oy Us interconnecting ¢
cable. The PLS and PMAare thon part of a single unit, and ne explicit AUT specification ia required.

 

 
  

   

 
   

 
 

 
 

  
   

 
 

  

Lig Layer Interfaces. In the architectural model used here, the layers interact by way af well defined
interfaces, providing serviees as apecified in Sections 2 and 6. In general, the interface requirements are as
follows,
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\S-(YCC &-B0%-8: HJP 
A Nt1V~FIJ~~ ft<i ~Ufl.<r~ t0~.n Eciit"hn 

UJ Tht:; htt<Jrfwc<J bdw~>tH'l Uw bfAC t\'ubLaycr <Hld tb::~ LLC >Juhla;y<G1' inchulhs facilitieo.1 for rr~mtH.nithng 
~ml nt-c<,-i~?ing frarmM;., uA pr.ovid6s fMJ.t<qHn·ttio~t ;;Jatm; infonnaUon fm· u%l by high<:;r--L-1yw umr 
rt1tov.ery vruc-edJt>':'\. 

(2} '1'1M.>· inbrfaee between the MAC t-mhlapw and Lh~! Ph.ysitd Li:!y~w iiTdmh~s §(gnak t!}r. framing (twt--
de:r 1-w:n .. 'W\ tmrw;mit initk.iibun) rnd cnnhmtinn ruadu.t'~m (conisinn dewct;, fHrditiP>J kw paw>ing a. 
p&i.:r of se:tbd bit e-ttB;<.~.tns. (h·awndt, Net\lvd h•~tw(;~m Hw tw-o b.y1~, and a. vmJ. t l'uncbltl. for timi.ng. 

The>k i.nh\t:--faces a.rn t@fctiho:l nbn~ priKit>e\v i.n 4.a. Addhkm.d tnt>:1rfanot> an; n<o,nssu:ry tu dJnw high1r. 
kvd ae\:Ftork mart2l{(Hn.ent fadHtiet> h:l i.n:ter&d with fbe10e layer?.! b ;w:rform opan.tio:n, Wi<Uutt~.rto.rK'H, and 
phm:r.d:ng fi.mdiontL N{JW(~rk: ma.narv~nKmt fl.mdkm!l! w-t.H he dhe!.tiw;ed h Sez;hon 5 .. 

L:L4 Appl.k: .. dfon Ar-eat\L 'f1Ho applkathn.:-. envknnttv-)n.t fbr tlu' Lncal AnM Network i~ irttend<Jd hi lx~ 
o.'Jm.menjaJ a:ud light inrl\wti:iaL Lh~c of CSMA!CD LA.Nr.1in l:wm%.1 (~f. heavy indtwtf"ial ntvi:rnurth1J1t&, w-hile 
tMit llt>:>.dwkd .• h~ nut {\O_ti..'C(id<m:od w-khin UH~ Bl'<l{l(~ oftbis standard. 

:I..%J. Stah:~ Diagram Conv{·m th~:rm, ·nw o;~~:ratkm of a p:rut.:.ocd <:an }w \]{~.tc:dh~Ni b,r tmb:ll vidbg :th~ mn--
te;;-d bb a aumbu ofintern~L-tkd h:utt:Him~" TLw ~ipewti'-.i-n dtbe ftn:wti<mJ con h1 dcatrl.bed hy trtat:.:~ dia~ 
g'r£rn.«. Eath d.Lag-;\till tepruM\oho.: tht d<}trH>in d' a ft.ntti.(in .;.w.d \~~;rwit>t& (if a gJ't!UP of wm:wctcd, nmtmdiy 
E .. Xd!...wivE datm;, (Jr:ly mw .'>4lUl· uf a fnnr.tl.o:r: i.2 adivP d any giv~'n HmH c~!3£- Pig 1-2.\ 

Tt:RMJS TO t:NftR 
STAn'' 

'--~ ~~ ::: o~~kAn~ ·~vt ~-~~HHP-~~- {ii" ·~m ____ ::Ai~k~m~} 
::: i.J:C.tk:t:\ k:t· ~~~i~~~;Hf:, ~!u~.::~A Pt.)::?; iur.d!OO£~) 
:&. !rlg~~~.rJ At~ D 

1 "' <<\)ied DP 
Tw ,. W<~it Tirl1>&_ i~1phrwnbtian dq;m,dmtt 
Td '" Cht®y Y!rtW·td 
Tb _,, Sm~koit Tir~wc~l\ 
UCT ""' '!"l~tmditkin~•~ ~ran~!tion 

Fig t.Z 
S:t&t,n IHagram Nctsthm Exa:ttrplre 

Ea:d.t stat-e th~1t the tu.ndbn can aENUmt~ if> u~pn<SH'',U'd by t. re~.;tangho, 11H~N' <'l.h: d.isridwi inVi twn- put-t 
hy a h•:n-itottt&l lint\. ln the upper prrt the ;~hot-"! i.fl i&mt:l!Lod by a narw; in e<pi.h.l. lH:i::i:T:\L The hw<H: part 
rnn.bi.m~ tht, nom-e of at('t ON iidpm1 tJmt if gongmhd by tht: functirnL A;;thJnE Rn~ der.er.i.l:x;d hy t:~hort 
ph:rt1iR':a rmd {Jn.ckr.,;(;d in h ra.ckd;s. 

AH pct'11ti;~,H>i.b1t:; b:muitimw l:mtwHu th<ro d;tt.:~s of a fnnd:km an~ n;pn:mented grapl:Jtarly by arr>:~wt 
b-et>veen th(tnL A i;rn.ns.it..hn th.ut \!>1 ghAMl i.n t'l.HWh: (fzw 0:\Wmph,, an exit Mt'KHhon f:rnm an d:.atet~ :n he 
IDLE or R.ESii:'f t>t&Ll) b indkak-d by an np(m. Hrt\l\'i\ l£>~<hJs nn tm.w.d.tiun.>! an~ quahfi.-en:J that mud b-G fbi .. 
tilled be:fm:e- the h'WHition '"ill !:8 ttkerL The b1w1 UCT <krug:nHte§ &:a unennditiond t:r,an§.lt.hn, (iuaidloti 
dH:;crill'.>\l. by short phmo.1as r.m" Emr:lo:-wd i.n paw~nth(He->:t 

Sbh! tnmdt:bns and *ending Mtd tt1.C:dving <ifmf~asi:!g<-rH occur- Infltant(mf-l't'mt>ly. Wh!:'l1 a thJte is t'nten;d 
and :th~ Ulnditirm to h>Hve that flt:>h~ i'i nct: hmr.H.Yihtdy :fnhiLkd, the <~taU! eJ~;<!e1rt-<:-~2 eqntLtuvudy, 6<;toding 
t}w meHsapw and o:uwuhn.g the u~;tions tun:t!thd. in the stnte in a umt:ino.Jous mrmner. 

 

 

SAMARSD

Cl) Wheiwteriace hebween the MAC sublaver yand recelvius frames, aml provkles noroperation1 tatewe intaesitinn Tor vae, by ‘higher!layer axrar
recovery mradures,

(2) “Pheinterface between the MACsublayer and the Physical Layer4
ridr aetien, trametedl initiation) and contention rosela Lan, ¢
pode of serial Wo aioe (tramomh, sacelve? between the peo layers, and a walt dinete

 
 

 
dea signala far framing (ears

ebeel), faciivies for passing #
a for homing.

    

  

   These iitariecos are described more precaely io dh Ad farsa inileriaces are necessary te aliew higher
POPE, rianageriqn) Paellities te interach with periooparablon, soainitendnes, andplanning functions, Nebwurkmanugement fonctions will be dlecussod|in Beotten 8.

   

 iid Application Avess, The apniications environment forthe Lecel Area Nebworkis intended ti be
commercial and Bebtindustrial, ee of CAMAICD Lana in beme-op heey industrial environments, while
net orectided, is net eorigidorad withinthe scape ofthis etendard.

    

Le Sotetior

1.2.1 State Meera Comventions. The oseretion of a protecul canbe deserihed by subdlliwiding tie pre

tocol price quencher of inierrelated fumchions: Te aperation-ofthe fimetiens can be desvribead by siate dia   
   

   
grams. Each diagram tegresente the domain ofa futon and conete ofa grouy of coomectad, molualiy
exclusive etates, Griv one state of e finetionieartive ab amy elven time (ace Pig 12)

 
Rig 12

State TiacromNetetion Bargeewie

ended bed rectanele. Th are dividedinfo two serts
iedby a mame by septal letters. Phe lower part

ented by the fusetion, Acthuns are deasrihed by short
 Each atate-thet the function ran assume is fer:

by a honiwattel lee. Ie the upper part the etale
tenbaine the mame of ame ON digmal that ie ge
phages aid anelowed in bracketa,

AD permissible (uesitiens between the states of a fieedion are vepeesented graphically &by EE
between thems, A drangitjon thet le elshal iw nature doe awereele, an eitcondites fram alletetes te dhe
LOLEor RESET state) is indicated by an open arraw, Lebels on transitions erequalifiecs that must be fal-
Bled before the transitions will be taken. The label TXT desienates an unconditional transition. Qualifiers
Jaseribed by short phrases are enclosed in parentheses.

State trametions and sending and re nyo? messages secur instaniasewushy. Whe a stete ia entered
and the corulitien ta leave thab state ie fet immediately fulilled, the stele execuids coitinacgsly sendiig
the mangages and exentiog the arthons eontabied in the etate in s continuous manner,
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rJZHt>C WWJ 1 ~ HJW~ 
ls.N~·HiG~ItE; fbJ sn:z..~~:~ L8H3 r.~:\1it:\~·n 

Some deviwn d<~~cdbt:d in fb.k f!trmda.rd (oc{L, rep~-udA•n•} <Ut~ dhw(x.l. to h~H(' two ,g men.c pm:ts. StBJ:zt 
d.i.ngrr.t.nv~ o.'tpnhh.~ ~A dc:+<:-:r.ibing the <~pernt:km. 9fz.kvicti0 with <ln u.<tr.:p0d.f.loo nmnhu- (+ ;wm, nquind qual· 
ifkr r.wG.ihun that ilbwt! Lo~;t:bg Lit wndidons nt muJt:ipk vwm. Tht~· .rmtshm1 uu,,J is 8 term tlmt in dudes 
n d-rf>cr'lptlnn in rm:re:rJ}HWh'l 4fwh.ic:h pm:til nuwt me<x.t the tom~ ht nw qmJifhn tn he SHlieifhd (Lg,, ANY' 
and.ALl.J, It is aJHt n.0c~~Hi%\ry·to pnwid.e Aw t:0rm .. mH3ll§miN~nt t'lbtbrr.wntu tht~t H.m>ign a :mmw h a port that 
satbrhes n quaU.fieL The fdbwing \i1rW(\1tlbn is u'l0d h deEr::rih;:x. a t;:x.:r:n.<Ali'\cii§i:'lm.ont sbtbtn.crJ.t thAt ;., us~/i' 
c~awd wjt}l a trun._s;ihnn: 

(1; Tb' chara.d:.e:r "';" (cd.mU i<1 a dElbs:de>:r uf!wl (:c. (krwhl tl:;;;;\t. A kmn JHd.gnnwnt •.tab!mtmt; fdh~n. 
( 2 )- TJ-w ci'tH·ach;~ "¢:/' (\dl kiTGW) derwtes H..'·!3ignmtmt n:f the V ?i.l.i.ih fnthn;i:ng ihB fi.H\lW t:o tb} brm pn> 

'~~lthng Lhe arrow, 
The 8htt0 diaifl''}l.tttff e:011-fain fut~ mtlh!IT'ik-itin': d;rbml()Ht oft.h!ii fun~~tbus fh~~y (lq:rt.<:Jl; wl:w.n. appa:nmt u~n.-· 

Ukt>i heLwt>eD d.~!§U:-i.pt:.ive text ,and §bU.~ <b<lg:ram<~ a,·<:·L.t<:\ the t'lbte di.t;gmmE 1\t<1 bl tHke pn;n)dtme>l, Th:\8 
dmlE not 0\'\')tYid~\ hnwever, a.ny ~'XpLdt deecript'ith1 i.n. th<;; fkmt that fillS UG r;:ntnUd lin t}H ;;hrte ruagnmm. 

Ttw nmdeb prmw:nhA by dtakl diagmfi'0 ~\.tV. into1ded a.'<' the primary !ip.cxWeathmm ofUw fun<;bons to !w 
prfJVided.. It is imwwt.:ant b d.lsdn.gu.isJh, lwwev~~r-, iwb.q&m fl. mudd md a r1md tmplwrwnbbm. T'lY' muddt; 
anl npti.mizPd fo:r e<i.mpUdty and darit:y d prt'EBnhdLm, while ru('l rnaJhtk irDpkmlmtabn:n may pb.ee 
!wav:ht l«Wph~ti:\is. on dlkient}' tt.nd suit<'ll<iit}' to :>. pariind.a:r lmp.len:Hmbtion t:u.:hn0ht,S'- It i3 tho t\ult> 
tiona.l b·ehvv">.>t' of nny unit 0mt m '~.\it matd1 the gttmdard, .nnt lb i.nk;rm!.l. f!.l.nKhll'<'. The interMl detui.l.s of 
thH nwdel At~' t~Mdtl only h! the +:r:L;·nt f:ha.t tiwy .qmdfy tb·~ md.Brnrd lwd~Hvin.:r ch>Hdy nnd p:r'tx.d"!tJ\Y 

1.2.2 Ser''dot~ Sp1:1cifitwtio.t1 Methnd tu.td. Nnh:o.bnn. Th£ f:\Brvkg d a. hyer or 1~vbh,\'\J't i~l dw sot of 
ol..pa.hiJihe·<: ttut it f:iff(;rs te a Uf!U in t:he r.w:r:t ldgtwr (m~h)byer. h.h1An~et M~rvicf)fi iWt; 8]-hceiHd hen:. by 
dei>Hihi.!lf the s;erv];x, prlmAiw;" and }Htmmete.re Umt duraeto'iz# eutb eeJvi(i::, This d.efi:n:H:b:n 01 r.wt"via; 
b i:ndqJ<:mdmtt nf any pari:ku.hr implmn~"niAt:lon (wte Fig 1<!) 

LAYER N 
Sf::~W'IO:; VSS:P 

I t .. '>;Yt:::Fl Nw1 

~ SER'¥iCf: PFO\ilDEP 

Pig .l-.'1 
Service Fcimiti'!.'e Nomd~?~n 

lAYt:P N 
Sf~:pv~.:E UGER 

Spe>eHk imp1mn<mtaSnnfi may iihn beh.J.d.P pnw'ish«.."' for intedi:i<'<"- in.t~rn<:d<ms Hw.t: have :m~ di:nodt er1+ 
to.-.(;n(t t:i'ftdi'L .l'Jxnmpkls of Euch loon!. inhx.rntJ.ions i.wdude .i.nvri:ncz How .,'ttntrd, sbttus wq;:wm;, and indJ .. 
eahGr!.<1, Hrror nuUfkHtions, :and.laye:r m.a.n.agen:J:(i:trt Spi"'if:L:: impkmm.J.io-tlm1 details a:re (ltn:ith:Jd fn1m this 
tterd.ee ;q:.w::eitkat:bn hnt.h I;M\(:aticse they wm d:Lff'cr frnm i.mpkm:;~ntH.[;b:n te impktH<:'nbtlon and b()Cl.\TH'W 

H:wy <kl n .. :>t impact th0 p&i,':\'-t&p:wr r.wotw»!.B.,. 

(.1.} .U.FQUBBT. Trw reqtt<-xrt primitive J.g pmsst:.d fnmt hyer N to byct N·.l h::> r0quef:\\ that <ll t:h'"<.cit~~ be 
init:iat<id. 

 

  

 AACR, aN DEGLATANARN ASETS,

_ Seem devseet Aaseribed us this atunderd{tag.te readsabes aeHeseeek SBO saeeogers pares, Sobabo
x

 
   6orentation chatadows:tenting1 fae vanditieER aE"poi : r i on tise) 18 beeRERE that noledes
8 cheeription ER paren thewee of which ports muel meet the bern fer the qualifier te he seliefedun, ANY
and Alda 16 is alee necessaryte peovide fir term-nesignment statements that asaien a nome bo. pork that
gatiefies a qualifier, Thodellowlur convention inuced to desorihe a teri asaignment statement dhe is aed.
ated with a beanelian:

 

  (ft) “Phe character °" feglontin «delimiter used-te daneie thats term tesigisent ahalemerrh follues.
(2) (Phe chiractor “ax” (infarrew) daneios assignment of the valod ilewing the arrow ta the term gre-

eodling the arrew.
‘The state diagrama conlain the duihertiative statement of the fumetions taey deriohowhen aynerens con

fists between deweriptive test and state diegrams arise, the state ¢d sto teke precedonee. ‘Tals
dees not override, hewever, any explicit deseriptiest in the towt tat has no parallel op the stele diagrams.

The models presented by siete diagrams ane imanied ast
provided. [tis anporiact te dishinguish, however, befween a tuddel and @ real iniplementation. The medels
are outimised for simplicity arc clarity of arasentation, while uny realistic inolenentation may place
hwavier en phatie on ciicioney and sultebllicy ta particular inplementedan technelsey, Tlie Che faerie.
Honal behevier of ww wnt that wustunatich the chandard, nellis interns) sireuchure. The bother
the model are ceefal aniy tothe extent thal ther specily the external behowler clearly and grec

 

  

  
 

 e primary epeciiications ofthe fanedionsto be 

   
   

  

  
 

 

L2@ Servion Eoacliontion Method amd Notelion. The servis

eapabilities that i offers to a user in the wext higher (oubileyer. Abst

 Bek PRER.

 

Rig 1-8
Seevios Primitien Netsti tem

rat
 
 
   Specie miplementutions may alec inelude provisions for mterface interactions thet have ne direct end

ticnd clikets, Euamples ef sach losnl interactions inchde interfkesdlow costeol, siutus requewts and inal
cablona, error nalications, atd laver maraguiment, Space implamentation delaile :
service anectiimtion both because they wil difer from. implereniation to imbberme
they ae not ieoect the peerto-pecr peotocala,

@ genitied from this
tog aid becduse

 

  
 

LAClissificestion of Service Primitives. Primiives are of iwe eonetie i:

 UEST. ‘Che request orbnitive ia posse fromlayer Nte layer N-1 io request that o aenrice be
initiated.

oe
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ECl!lf;(i 6WU<~ : l:Hll 
f.N-"!UIE'i!:B ~'d &H3, LllW .E<t:t<»» 

e.n INIJI(L<\T1"CJ'N·. ~r.h.~ fndie~-lthHl prim] Jve h.-.; pe§Sf-:x:i ft(ml l!!_¥1~::: .t·f-1 tn layer ."N. t~~ ~nd:h~ir~~-; ~-tn tnh:~.rnai 

lk)er N-·1. <1Vcm1: t.h.ut i"' oltgndkmt t.<J hyH N. Th!.:.; w.-md nnw lw hg-k~aDy .rdated v~ a :nmwk mx.vLP 
t\0\QtW:<;t, er ~rmy b~· ct\n~hl hy- an cvn1t inteunl t.o b.J'<)1· N-1. 

1'b~ :.;erv·i¢(~ pri.rr..ith-'&B EH' a.t:<. nh:.;tmdion of tb~ :k.ad:.iom~l q1(~6fb:~ti«r>. and Uuo lJ.fM;,Y...b.J'Br !nh..-~Hrtion, 
Thc shAr&~t. th:ii:nidvn ;;her: not t:odr~i.n locnl dd . ..aH of 0m u00dprv-vider h~h.-re.d;ion, .F0r instanno, it (kWK 
n><t hdko:ite the l~<ll mv:kmism that n.Hnw:!! a ~'W!r iu hdk:t.b: thd it h awaiting e.n ino:mting c~dL L-1.0< 
p:rimlthM hat; a. Mot rd" 20xo m mo:rP pRm.mf'h'-r"', n,pn'>1Gntiag d.ab demPnt!'i that cl<dl be pH:<iBBd i<:C? qun.ldy 
Hw fu.rwti«rw invoked hy the vrtmihvc f"u:ra:n::d:t:T§ ·'rdk~(~h_, in:k;:rmation ava:!bbk ]n 4 U:'ltw/p:rGII"idH int.\.>r. 
w;t.i(>n; in any pmtieda:r inkwttt('<!, r;orm~ punmwtem rr;ay ~H %.phcidy stateQ v~w~.n thou~_fh not. ex.t!llc:Aly 
defn,,d b tht' p.rlm~b..-e) 1:rr imph~:iHy tt.;<&Y':tahA with. Uv, t;trviu, ~H~C'i'.£" poiht. S'imila:rl;\ tn any :;:mdieu.h.r 
p:rUW)CJ "i?HJi:kr.dinn, "f'mwtion.;< e~w:renpmd>¥? tc fi S6cvke j):rimitive mr.q be CKphcitly ddineJ.o:r implidUy 
HYai.fHhk. 

Lka Fh.ysicd f,ay(w $.IT.d TVh:~dia1\ht~t:krn.. UHt~W ofthh sh>t>ib.rd tWt~d tf.lt"i>iftNmro whieh parHnda:r 
i.rqJ~)In(ortU.ttion L b;.-.i:ri.g u&d or kh:uti:fti>d. l'h.Hdorli'. R nwr1m; of irhmhfying Giidt .implem{~ntaJ:imt i.!!' ginm 
hy u d.mpk. th..r<Je.iick_, tyfk: nf.lt.Bti.(m thot b expi!ddy st<ltuJ J1t the G.:;ghnhg ,~f eaeh rekwmd; >'<->(C:h.ttn. lr: 
gioi<e:rd, th' Phy~ied .Ltye.r J;_;::pe iB <>pe.dfkd by fh"&(1 fh:-,.kb: 

Fur 1.'::-n:unph', thio ,;;tandHd nmb:tt)}! K HI Mb!<> kifwhmd «-pH<~heH:ion id'mLtLA as '"TYPE lUBtl..S:Ce;' 
merming- n H} &Tbh !;Jgo;ebmd medimn who~m mRx~mum ~wgmi~t length 0.: 600 m. ·.Each ,mq--esf-:ive .Phy<Jt~n( 
L& .. _>\;r >'p<.:;ciflcuhm; wiH i>Wtc ih vv:n ~ .. mi>W0 'IYPE idenWicr dnng <mi.la.r Em.:;z. 

1,2.'1 Ph_y&in§.OJ t.0:y'>.>:< 1\'b:;§m.sgs .N~~td.in:n, .\"k;;,i:<;<')}f'K _g?nemt-ed within the .F'byded L'\yer, Gitb~r 
within o~· het>v(~on ·.P:L..S <:md the MAl) Ctb<:>t 0:, P&Lt ,;ireu"it.:ryl, <Are ihsignsted ls' <:m itdk type to d01ignat0 
eitbet· hmn cl' ph.Jsk.tl <:.w l'1[i(:<l! rtW:'\:ilBge \.l(>fd to e.:.ecute the p"hpic;d by~'t dg:nahng pwe~m~ (b:r >~::;;.ampk, 
iqxd .. )dle ar me<~ ... m;r;i!dJfe). 

Jl CBPit Fub.iu>.U;m 2.2 r 1.HS5\ Llmi:k and &h:Uwds of i'J~;mmnmwr>.t ef fb.dk tn.L:.rf~:r.;mce Che..rad.:~r.i .. + 
tk,;.1 nOnfnnmd;ion 'Ibdmnbgy EquipmenL~ 

l~1J lEC P\.lbk~atiun \J6-1A, L:;t 8upplem~·r:t t(~ RuiEv--fnque.m-y n>bk,:<;, .Pwri: > Appmdix Sm~t:im'- GA., 1\:or· 
minded triaxial test mdhoo hr tnm.dbr impe:dan<*-~ up to 100 .MHz, 

>H 1EC Puhlkvfivn 15'i:Hi ;md ·lG, a~~bd'r.k'qmm>:y emme:tm:>\ Pm-t S: R~di~)-f:rt•qmme:y Wolxid Cilnt'i.e<~· 
t(rr~> with inn.u dh~m.:tt~.r 0f wtcr (~md:m::t.{u' t.fi mm (0 .21)$ in) wkh k~y(,h.t:t lMk--Ghu~cteri4ie irnpxi·· 
<kWe 50 ohms (Typ<:o IlNC); .Pad 1.6; Ib(k!··f:rt~-quen.cy Hmx~Hl ennm>dv:r<> with hmrr dh:;rn~tel" r{ (q.lt\~r 
tY<Mm:::trst 'i romi (0,:27!) in) with 3Gm>v <X.'W?Eeg·······ChRrM;;L>r"i~tie impHdm1ce GO dmm US oh.rn.n) ('f:y;w N), 

-~.:iSF.Ft d.<xot"~""'t<l ~,,.,, <l'>'flk>tll~ f-ron tb: h:;4>n1.'l.tiN;.;.i Ebdrr.>\"'d:lni . .-.1 (\:m.n.,,;si(!(.'>, J .tcU~ tk \>>:\ud"', C""'' F~~k FH, CH 
t~~U ~ G·Fn.&\\:.~ 2(~~ Scwh.w-...rlGtdfSt:.hHW. CISPR.<lc~::n::::.::-.~"t-::.t a"t:·,e.~ ~=dwJ ~.rn~lh~bk jn th~ 0~~11;.0. ~~b~~~~ i:hrrn thf.! ~~lies I).:.~p:&.d .. I:ic~~~~f, Am::..~M·~~r~u 

N ?~~~~~!~~b:l~~'::1~=~ ;_~;:~t~~;~;-~L,\~~;:;, ~;~~ ~;f(~:'?.u.~!~~;;~~~; 0~~ ~;;~·~,~\~ ~ ~~~1;:t;,~:~:~ '-'i>~mm', CH ·12H, (A·<\m., ·w, ,'b, ~.-,.~t"· 
h,!;:0);J,;~,..; IEC P'-"hi\~hw1.o; ~lm d;w <'l<'!<i!l~hl<: k lh<.\ lJa·:u..i fit<~b!' f't·rMl l.'l" f'i.d""' U~;wrt..:t•h!it, AmSiori<>n Ni<ti.Atw\ Strln<knb kfl·· 
ho.m, H 'h""t «~:;ld ~:f'.l:>.'':f., k>h F'~:.><l:·, N.,w \';:,rk, NY H~, (;;SA,, 
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Gy UNTOSTION The indlectlan oelnliive is gassed Bum lager Bi ie lover 8 te indleate au tistesiad
imver Nop ewert at is Significant te laver N. Thus erent may be losicaly sulated ten remnbe service
fecuect. or maw he ciseed by am overttinterral fo heyer Med,

 

The serviee primilives ars an abstraction of the fenobiowal apectiication and fie waerdaver inberactios.
The dieirae? definition does net comnin local dolall of the woerprovider nueraction. For instance, coos
met indlasie the inval mechaniem thet allows e ueer te indiosie thetdi le awaning an incoming cdl. Mach
primitive hee a aet of cere or more parameters, representing deta elements that ghall be passed bo qualify
the fonctions trvelbed by the primitive. Parameters indieste information avaliable tn a weerverovider inte
acliog in any particular inierface, muue purkmctors may be explicitly sisted (ewan thouwh wot aselieitiv
delved do the prlmities) or bephoilly asadclated with the service aceess point. Suenleriy in any nerticular
protecol guedhioation, Auactiods carrasiondine toserving primitive may be explintly defined ar lanlichiiy
evailghin.

 
 

 Lig Physics! Lever and Media Notation. Users ofthis standard uead tn eefepones which paptioniay
iuplemientation is beitig used or iderniiied. Thersfors, a means of dentiiing cach imolementaiion ie given
BP a Rovele: Sovoefeid tere satiation that is eireieitie skated of the hornetof cach relevant accion. Tn
general, the Physical Laver type is epecfied by these Telia:

«data rable in Misco <iedium bres cmexieumsemmentiougth (x 100 gb

Fur gemaple, the standard comtaide a 1 Mive basehand aueciieation dlantified as “TYPE iGhASRES

mouuing a 1D Mive baseband mocdium whosegaxiowum segue longiniG00 on Bach anccessive Physica!
Laver gnuciiicolen willstate diewwn unique TYPE ientiier along similar boos.

 

2.4 Piysios! Layer Message Nigtedion. Messages gonerstod within the Physical Laver, sither
within of lebweon PLS amd the MADChat is, PAseatey), are designated by an italic teed te daaipaate
either formaf physical ar logical mesiage uced. te exconte the paveical aver dangling process (lor exerapla,
fregeah repl@ cre pitergecenicedfer dbfier?.

Lo Belwrouces

fi CUSPR Publication 22 (1985), Lanite fansd Methads of Mesearcment of Radic Interference Cheracters
tee af information Technologe Baalpment”

 

if PEO Publication tin! Radhelrequeney oables, Part i: General roquinanents and measuring methods”

ISP LEO Pebhcetim GS-24, let Supplement to Rudiefregucners cables, Part. i: Appendix Section B.4, ‘The-
mingbod Griagial test method for Gransibe impedance un te 100 Mie,

ia) IEC Publication 168-8 agul -16, Radindtreqnence connecter, Par: & Recdiodrequency oomial sonnde-
tere wilt, intior diameter af water condactar ts mine (O28 ni) with bayonet Ince—Characterbic ined
aro SOohmie (Bvpa BNO Pant id Badietresuency esaxial coumectors. wil inaer diameter of auter
Senductar Ym (6.278 in) with serew angling.fheracterietic snnedance M0 chore (78 ches)!Tyne MD,

 

IS} IC) Publication 280, Sader of electeivaily enersimedaifion wacalnes.

(6) TAO Publication 438, Satety ofdata praceesing equipment.

 i, Cuneo Padtale EtOR
fee Deenaeaei darter
 

5 stat
“DBA,Rg she iar ave de Varembe CH PSha, Geddew 20, Beiter.

Tis Ge SchoUmiAesMietierug! Steacbeelis Tyseutt

  bless i
lanUMulaes TE tines shee availabe inart Vat
faue, TE West edad ewes i, PEGEoer, Mow Yard, NOLO, BS  
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ISO/IEC 8802-3 ; 1993 
ANS!f!EEE Std 302.3, J.D9:l Edition 

[7] IEC Publication 807-2, Rectangular connectors i{w feequencies belmv 
3 MHz, Part 2:. Detail specification for a range of connectors with round contacts~Fixed solder contact 
types. 

[8] IEC Publication 950, Safdy of Information Technology Equipment, Including Electrical BusinE<ss 
Equipment. 

[9] ISO 2382-9: 1984, Data proeessing-Vocabulary-Part 09: Data eommunication. 4 

[10] ISO 7498 : 1984, Information processing systems--open systems interconnection .... Basic reft:rence 
modeL 

[11] IEC Publieat:hm 60, High-voltage test techniques. 

[12] TEC Puhllcat:ion 68, Environmental testing. 

[13] IEC Publication 793-1, Optical fibres, Part 1: Genmic spedfication. 

[14) IEC Publication 793-2, Optical fibres, Part 2: Product specif1cations 5 

[15) TEC Publication 794-1, Optical fibre cables, Part l; Generk specification. 

[16] IEC Publication 794,-2, Optical fibres cables, Part 2: Produet speci(ications. 

[1.7] USC Publication 825, Radiation safety oflaser products, equipment dassi:lieation, requirements, and 
user\> guide. 

[18l IEC Publication 87 4- l, Connectors for optical fibres and cable;;, Part 1: Generic specification. 

fiB] HJC Publication 87<1-2, Connectors for opticaJ fibres and cables, Part 2: Sectional specification for fibre 
optie wnneetor type F-Sl\tiA 

[20! ISO/IEC 7498-4: 1989, Information processing systems-Open Systems lnten:onneet:ion-.. -Bask Ref
erence Modd-I-'art 4: .Management Framework. 

f21l ISO 8877 : 1987, Information processing systems-Interface connector and contact assignments for 
ISDN basic access interface located at reference points S and T. 

Local and national standards such as those supported by l>NSJ, Elt\, IEEE, MIL, NFPA, and UL are not 
a forma} part nf the ISO!IEC 8802-3 standard. Rek•renee to such local or national standards may he usen1l 
resource makdal and are identified by a bracketed number beginning with. th.e letter A and located in 
AnnexA 

1.4 Definitions. The definitions used in this standard are consistent with ISO 2382-9:1984 [9]. A more 
specific Part 25, pertaining to L-\.N systems, is in development. 

4ISO rmblicr:tions are available frum the ISO Central Secretariat, Case Pnsta!e 56, 1 rue de Varembe, CH-1211, Geni>ve 20, Switzer
land!Suis~e. 1St) publications sr0 also available in the l..blted States from the Sales D~partme:ot, American Natimw! Stamiards Insti~ 
tutt<, ll West 42nd Street, 13th Floor, New York. NY 1003d, USA 

" G Subsection 9. 9 i5 to be n!ml with Lhe underst<Ulding that the Iblkwing changes h.> IEC Publkation 79:3·2 [14! have been reql1eet€d 
: :l) C:.rrectinn of the nmnerieal aperture tolerance in Table HI to :t: 0.{}15, 

(21 Addition of another bandwidth category, of~ 150 l\IB.z rdeued tlJ 1 ian, f.:n the type A1b Jlber in Table Ill. 

ISOVIEC 8802-3 » 1993
ANSIYEEE Stl 800.9, 1988 Edition LOCAL ANT MRTRODE TPANARR RRPIES  

(?7] TEC Publication 807-2, Rectangular connectors for frequencies below
3 MHz, Part 2: Detail specification for a range of connectors with round contactsa-Fised sakder contact
types.

iS] TEC Publication 950, Safety of Information Technology Equipment, Including Electrical Business
Equipment,

fa] 180 2382-9 : 1984, Date proxessing—Vocabulary—Part 0%: Data communication.”

[40] ISQ 7498 : 1984, Information processing systems—open systems interconnection~Basic reference
model,

iM] TEC Publication 66, High-vellage test techniques.

f12) TEC Publication 68, Environmental testing.

118] TEC Publleatian 793-1, Optical fibres, Part 1: Generie spacification.

(14) TEC Publication 793-2, Optical Gbres, Part 2: Product specifications 5

M8) TEC Publication 744-1, Optical fibre cables, Part lr Generic specification.

(16) LEC Publication 794.2, Optical fbres cables, Part 2: Product specifications.

LL?) CSC Publication 625, Badiation satety of laser products, equipment classification, requirernents, and
user's guide,

PLS) TEC Publication 574-1, Conneetors for optical Abres and cables, Part 1: Generic specification,

110) TEC Publication 874-2, Connecters for optical fibres and cables, Part 2: Sectional specification for fibre
optic connector type F-SMA,

 120) TSOVTEC 7498-4 1989, Information processing systems—Open Systems Interconnection—Basic Ref-
erence Model——Part 4: Management Framework.

(211 IS) 6877 : 1987, Information processing systems—Interface connector and contact assignments for
ISDN basic access inturfuce located at reference puinta S and T.

Local and national standards sach as these supported by ANSI, ETA, TREE, MIL, MPRA, and UL are not
a formal part of the ISO/TEC 8802-3 standard. Reference to such local or national sterulards may be usetul
resource material and are identified by a bracketed number beginning with the letter A and lovated in
Annex A.

L4 Definitions. The definitions used in this standard are consistent with [SO 2892-0:1984 [9]. A more
specific Part 25, pertaining to LAN svstems, is in development.

  
 

ISG yablications are available from the ISG Central Secretariat, 86, 1 rue de Varembé, CH-1211, Gendve 2, Switzer.
lanbl/Sutese. 1publeations are also available in the Ualted States from the Sales Department, Amerionn National Standards Ineti-   tate, 11 Wrst 42nd Street, 18th Poor, New York, NY 10986, UGA.

Sabsacthin 2,9 is to be raul with the understanding that the Edlowlng changes ta TEC Poblication 799-2 (14{ have been requested:
Ul) Dorrection ofthe wemerice] aperture folueance in Table TM ta £0,018.

(2) Addition ofanother handwidth category, 750 Mii referred us 1 km, for the type Alb Bber in Table FLY.
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CSMA/CD 
no::n: ~8cz.:~ : .FH.«' 

A~Sl/lf}Et; Htd W..(~.~1: :UJ?~~ F~:hrie::~ 

:2.1 Scupe and 1'\eld nf Applicm.thm, Thhl f.~(ct\~m HpedfJc[;! thr: f'!mYlf:!"-'> pro'>'iJ<..A by Uw M<-\dia Act.~% 
Ccr.1 twl >MAC> GubL\f(iY V} tlw lAgiea.\ .Link Contmi (LLO) >.mblaym~ fo:r Ht{• .i.Stl UPE.E~~ LotRl Anoa N;.~t:work. 
:s-L<:mdttrJ (~f!j Fig z-n The i%fr\>"iN'5 lW>:~ d05CD b~d in. m;. ab~tn:•.tt WH.:V md &~· rwt imply ;:my partl<::'ula:r 
implf'JY.k~nu~tL.m., o.r es.ny ~:t~HW~d inte:rfaw. TINt-&. is ·Mt 'f;[j(fS0l'lrilY a OrtiO-b-one eor:reql0.:nde.nee ht'tWi.:iea 
tht! prim~hv~'~ a.rui i:.llic fnnn~d pn:w.d~<Z•!H and h.L~rfa<~-m (h~Gcrtlli'.{l in 4 . .2 .and 4}.< 

APH .. !CATKJN 

PRF:SENTAT!QN 
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Fig~>l 
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CS,'JfoJ(X.l 
LAYEf'\S 
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fhwvie<~ S_p-et'-ifk:ation Rda.tio& to th-e k\N M~xh~I 

2.23 G0-X1~!K'I&! n~J~dpli.QU of Sttd~·s F'NfVhiod by t.bt LHy~w. 'J'h(~ 6l<-vvktt:' provided by trw .MAC 
~;:;b!ayN "liinw th.e 1uf~d LLC ~orubb;nn Fntity w mn:b.1.q;v .LLC ~bt~l ~mitE wit:h p~e~, LL-C Bll.bh.y.,:r ~mtitk". 
Ophmilil t:"!_qrpo:rt nmy h:. pmvided fur -resetting tbe MAC ~ubLw<r.:r entity h• a krbw-rt :;tate. 

iL:SL2 Mod<l~l tLtMid for t-he fhr>-ioo Sp-ecHl.ca.don. The r.rwdd uH:d in this: Sd'"--'"ite ;!!pctiti.~:atJon is idenh· 
eEd h; L~~1t. t.wed in l.L 

Ai.A_JJNfl\.,t~jQUGBt 

Ai.A __ [}.NflL [mhmHc [t 

2..:2-A .f.btrk~ S~~;~ocvk:{~~ and 1}-pf.-iona The f.-L\_l)k.lAx<"'PWSt and MA_J.L'(fkiw:J.icaLm~ t!en;tc-e prim.i· 
·H.v<J'-'i described in thi~ ®odin[t Rn; ermcidP-r<A mandHwry, 

PROVES BARB8 1S
CSMAICTS ASEIYPRES Sina BGG 3, L906 

2. MAC Service Speciiicaiion

2.1 Seope and Pield of Agplicadion. ‘Thin sdetien apeciies the serviees sravidee! by the Media. Acepsa
Denke Math wublever te the Logical Link Control (Ley) goblaver forthe ISO)REE? Loesal Aras Nat
siemilard iseg Fig aed). “Ehe servings cra desanbed tianabstract way aid de nab dmoly any particular
Iinlemeriaiion, ar ay cypoded interfies. Fiver is rot retesearly a are-to-ore correspendence betwen
the-primilives and the foemal produdures and intertdess desertbed ind anda.
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SESSION 
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NETWARE

PRRICAL

 
Ege 2-1

Sorvice Bpeciigotion Redatian te the LAN Model.

2.2 Overview of the Seryide

2 General Deseriniion of Serviess Provided by the d.ever,. The services provided by the MAC
suhlawer allow the lock! LIO wublayer dnliiy ie exchenge LC dete wale with peer LLC sublaver onlbled,
Ontional support mey be previded for resetting the MAC subhlayer antity toa known state. 

2.2.2 Model Used for Ue Service Specification.The model asa in this service apccMication is ifenti.
eal te thetneed in 1.2.

2.308 Osreeyioswofhetorneddone

HATATAreeset
WA:DANAteetiention

aaEegle Beeviews sad Onations. The MADATAreqsest and MaDATAdndicntion series prin.
tives deserlned In this seckien dre comiidered mandatory,

aye
aed
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ISO/IEC 8802-3 • 199:; 
/\.NS111EEE S~.d. SC:!..3) J.~~~?:3 E:-}iti:::\ 

2,3 Detailed Service Specification 

2.3,1.1 :Function. This primitive defines the transfer of data from a local LLC sublayt~:r entity to a sin
gle peer LLC entity or multiple peer LLC entities in the case of group addresses. 

2JtL2 Semantics of the Service Primitive, The semantics ofthe primitive are us follows: 

MA __ DA'l'/>..request 
dest.ination_addrPss, 
m_sdu, 
service _class 

The destirmtinn _address parameter may specify either an individual or a group M.AC entity address. It 
must contain sufficient information to create the DA field that i<o appended to the frame by the local \lAC 
sublayer entity and any physical information. The m_sdu parameter specifics the I\'il\C service data unit tn 
be transmittEH:l by the MAC sublayer entity. There is sufficient information associated vvith m_sdu for Ow 
MAC sub!ayer (,ntity to determine the length of the data tmiL The service ___ dass parameter indicates a 
quality of service requested by LLC or higher layer (see 2.i.l.1.5). 

2.8.1.8 \Vhen Generated. This primitive is gew~rated by the LLC sublayf~r entity whenever data shall 
be transferred to a peer LLC entity or entities. This can be in response to a request from higher protocol 
layers or from data generated internally to the LLC sublayer, i:Ueh as required by Type 2 service. 

2.8.1.4 Efft.~d of Ri.~ceipt. The receipt of this primitive wiH cause the JVIAC entity to a]Jpend all MAC 
specific fields. including DA, SA, and any fields that are unique to the particular media access method, and 
pass the properly formed frame t.o the lmver protocol layers for transfer to the peer MAC sublayer entity or 
entities 

2.3,1.5 Additional Comments, The CSM.A/CD M.AC protocol provides a single quality of service 
regardless Gf the service~ class r(;quested, 

2.a.2 l\iA ___ DKfA.indicution 

2.8,2.1 FLmction. This primitive defines the transfer of data from the MAC sublayer entity to the LLC 
sublayer entity or entities in the case of group addresseei. 

2,3,2,2 Semantics of the Service .Primitive. 'l'lw semantics of tlw pri.JTJ.itive are as iflllows: 

MA_DNJ'i'l..indieat.ion 
destination address, 
;oo l.Wre _address, 
m __ .sdu, 
reception __ status 
) 

The destination_address parameter may bn either au individual or a group address a.s specified by the 
DA field of the incoming frame. The source ___ add.ress paramd;er is an individual address as speeifled by the 
SA field of the ineGming frame. 'fhe m ___ sdu parameter specifies the Iv1l\.C servke data unit as received by 
the local MAC entity. The reception_status parameter is used tu pass ;status inf{wmation to the peer LLC 
sublayer entity. 

2.3.2.3 When Generated. The J\i!A_DAT'lLindication is passed from the ::V!AC subbyer entity to the 
LLC sublayer entity or entities to indicate the arrival of a fi'ame to the local MAC subhyer entity. Such 

38 

ISOTEC 8808-4 : 1993
ANSVIEEE Std 802.3, 1993 Beition VOMAL ANTS NET POLITAN ARE A NEPWORES:

2.3 Detailed Service Specification

23.4 MADATArequest

2.3.1.1 Function. This primitive defines the transfer of data from a lecal LLC sublayer entity to a sin-
gle pcer LLC entity or multiple peer LUCentities in the case of group addresses.

2.3.12 Semantics of the Service Primitive. The semantics of the primitive are as follows:

MADATAsequest {
destinationaddress,
m_sdu,
serviceclass
}

The destinationaddress parameter mayspecify either an individual or a group MACentity address, It
rust contain sulficient information to create the DAfield that is appended to the frame by the local MAC
sublayer entity and any physical information. The m_sdu parameter specifics the MACservice data unit to
be transmitted by the MAC sublayver entity. There is sufficient information associated with m_sdu for the
MAC sublaver entity to determine the length of the data unit. The serviceclass parameter indicates a
quality of service requested by LILO or higher layer (see 2.3.1.5),

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

  

23.14 Eifect of Receipt. The receipt of this primitive will cause the MAC entity to append all MAC
specific fields, including DA, SA, and anyfields that are unique te the particular media access method, and
pass the properly formed frame te the lower protecol layers for transfer to the peer MAC sublaver entity or
emtities,

24.1.8 Additional Comments. The CSMA/CD MAC protecol provides a single quality of service
regardless of the service_class requested,

gua MADATAindication

2.8.2.1 Puneclion. This primitive defines the transfor of data from the MAC sublaver entity to the LLC
sublayer entity or entities m the case of group addresses.

2.3.2.2 Semunties of the Service Primitive, The semantics of the primitive are as follows:
 

MADATAIndication ¢
destination address,

sourceaddress,
m_sdu,
reveption,status3

The destinationaddress parameter may be either an individual or a group address as specified by the
TA field of the incoming frame. The source _asklress parameter is an individual address as specified by the
SA field of the incoming frame. The m_sdu parameter specities the MAC service data unit as received by
the local MAC entity. The reception_status parameter is used te pass status information to the peer LLC
sublayer entity.

 

  

 
2.3.2.3 When Generated. The MADATAindication ia passed from the MAC sublayer entity to the

LLC sublayer entity or entities te indicate the arrival of a frame to the focal MAC sublayer entity. Such
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;;.:•:'{hf!i:<' 
:tl! 1Ji;t'fl!\'K H\d' +U/?, 

fl'I>'Wft."·'"d:':'1:t~~~, Thi:iJ :>Peticn dui±qfW df:thO Fhn i'rn\XU! :drnttn:re far d.ah1 t>nivv : Jtk\tl'i;'n: :tY:tH'HH; 

ptc¥~etiwrw'% lt dtH~nnn Mw o{ >•JfriifH:'H'HU% nf tiMl hf:/iC 
m<tltll:l:nd fur r;;h;ibn IJdd~~~~t<KW. It detL;:.ew H n{ ~ttMrN%> sputv 

intu Bk'ltirm) am! gn.mp inl.t*ltk@tM tw tnuJUstntion) and inb> !L#H' ·1Uh;;LniHht0:Y.i 
nnd glnb1ti1y i!dnlininhcrod addHiiH!ftH. 

~U,t MAC Fnttne Fow:uLrut" 
'tim ilGrttEW'iB0S 

<~t:lEtt, $~:'1":!:'~~:::~~ 

i,,., ..... ,.,,,,,.,,,.,,,,.,,,,,, .. ,.,.,,."., .....••.......... ,.," __ .,.,.,":; F~Ji~~~t fPA:~::t}:kH: ::f:D 
~'IP'·"T(H!lG'fl(W 

Ftrt tf>t 
h&AC J?nuHe Format 

i!dd H n T~~hXtA: !lt;hJ that is u0v.! to iilhwt 
f\Ntdt HB ,n.:m;:.u.v"~&1\t\\A: ?<J'TtdW<JnixJlt:inn wtth 
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t~(kT~X:. B:fHh~·-? : LY.U 
/J<.Fi!n~~EE SW .WY~,?., 199-~~ h\O{.l>";::;: 

3SL2 Sturt l'rRmn Udh:nitor (8.¥1>} ~nokl. Th~ SPD ik;ld L; H:w swr;::cn,;e 10 h.U.OlL H i mmed:l.ut<Ay f<fl .. 
bw>\ Uw j)i\Htnbk ?atkrn ;;w.d ir:d.Lc;'tte;, tb:, Hbtd: of a f'ran>L 

,:utn Acld:rcgs Field.rfl,. Eaeh MAC irmm~ d~;ul <~H1.trd11 twt! addn;''" fh:ddw the Dot<Lmttion Ad.<ln~~H,' Gdd 
am! tkw So\trN! Addr<>.s;, fkAd, in tbA m:d;·~,-. The T.h:dhstbn Add.r,,s,, Odd dHU SP•\(.i{y the dmd;in,~h.nn. 
<v:kLe5MJ<{d 1\n· wh[.cb th<:; 1'\'Hnlf b L,:knz:lr·ld. The S;:mn:P Addre'J.f' ildd clbdl hL•d:i(y the r>td~im. ftmn wt;,Lh. 
the fi'"J.rtH W~hi initbt:t:.d. Th.c .r<!prtos.:ntnHon of each addre5F !li.+t shfl11 !w ns l'i!lhwE (see Ihg ? 2t 

( l) gw,ch iJdd.n>.8s fhtd :;)hall ,;;mtai.n di)wr H.\ hit;,; m: 48. bhi, I:bw<·vu, at Hny givEn. tinn), lh1! ~bun~e an.d. 
I.h~&tl:natLH• /<,.ddtB>'f. d>1e shaL be the em me Fn uL duttinU (m a ;n.tt:l<::ub;; bud "m·\8. aet.wn:rk. 

U) ThP support nf lfl m· 43 bit mMH'/lo\. length fut Somxx~ mtd Dcst1nHhi>n ... \dh:t:ws sh.rd ht• kft t<> th~o 
mat; u.beturer a.~ H:n ii":n plem<')"i.tb<lthn 1kl·ddon. HwtH i:€· rm -r.vy1i~"'lrrHnt lhu t ·1y; a n.nhH~:.m:t'r!.! r; H!))<; r. !; 
twth ~;iz0.: 

f:J.} The hr;;.;t hit fLST1} thnll be u~qyj h th.e: IL:ntinatiG:;:u\ddre¥.>s ridd ;u; an mid.n:%s tnx· dwign.aho11 hit 
to id<'~ntifi,· the Dh>iii~H.:iMl .1\.ddn:o.::n oitber ilS nn. i:t;.J id\l\H:ti vr f& n gro<Jp add:ru:>E. l:n. the &mr-cc 
Add.rcs:;. 5fild; the flmt bit .is n:O\'i·>~-r."d md i<d tn) ]filii& hit i;;; 0, it "'hlH indicAko that dw addn-m<< 
lieU o:lnto.Jm! an indhtfdtw.l add:r«ES, lfthis bit h ( h: ~l.l1 inditatD thd:. t.l.w o.ddtess Ldd 1Y>:nLt~H~ H 

we up addres;, t:hat ident.:ibc~ :nmH\ ;me IH' \t1(iit1;. M dl. eJ dw dahGlH <:on.necl:H~ V; the bnl.l Oli."io'(\ 

network. 
;'4, :: Fo ( 43 h{t 3Lil'>:1!"''*''"'' Lhi~ &·)-;)Jm:i bt i<>b-\)! be uvA tn di<:~nguidl bd:W<'(;W L>UlilJ or sbbd.ty n.Jm.i.n:u--

;~~~;~:~::1~:"~:~:'~::~; a~~:~;~;~t>;';;~;;LG~1;~:1:·~i~~;~:~la;;r';mc:,'H~l~:(:v;)f~~:L)'"~~;'~t~;;''~~h:;r,,i:,!l;l~i;:,,~:''::d~~0~~8,n;J~~: 
hit i.;;.; dN~) <~ L 

f5) Each. od:d. c!f em:h addrwr~ hdd shdl be tn·lt\Fltihkd b~Hd: dgnHka.n.t hi.t ht'TL 

:::.;:;::~vl t=u~~L. tD c:r< ;:·.-:-:;-:-~: 

(:~·-:·ctH·; .f.::D~:=r~t: ~~~~ 

Gk/"/94U '( ~~nMlNF~~-~-: :..::~-: C: ~--=:({.;?(~~~~ 
t,..(;C.::-;L t y· l:{~~lN~~:~:: ~-: :.::(·:G :-~c t)?t"S}; 

F1g3-2 
.itd.d~TE~ 'Fidd .F\.lrttH:>i.: 

1} h!i.liuidwJ Adf,.{(k,o;o;_ The 4ddn~fis ~Ei-mdakd ''"ii:h A ;.nrlkuhr Jtabmt (m Uti:. ndwur·k. 
2} Or<'TU[' Ad.d,"t~Mi. /\.. mdt:idvd.:in::>b:rr;. fddrv;,,<,;, ;;\&->nci<:lh.'d wi.th m\•f, 1rr tniltt' Ftnh<>ri3 nn H gJ'imt ne(

W()tk, 'tbnrc ate tvn:~ k;huh d:' ltndtiend: mldn'&:'l:: 
Afultioasl-(i-rm:q; Add'.r,;;•;p;. A.n ,K\dr.egs >!H(-VX3 :,d;~1d by· h~gh~H'··h~v< e.mvNILCn. Wl~h (·l g:rnuy or lou· 
.L;a.Uy 1.\chixd i:ltilililH<! 

(b) flr<Kuieast Addn~,;;s. A 0itbn:gt~i~hed, prcdeHncd mu.ltient.t Hdih::'ls ihnt dwa)? dt•ndp;,; thew< 
d'aB Btdi<JnJ (Iii.''" giv~;1.1 bol.l U9(1. nz:twot.k. 

AH l's in Hu:.~ Tkw4.i ;latiN;, .i'vldre:'l¥ ildd (l'n :W or 18 bit. aliltC«8 c>l:ra TANt) >+all bu pl"(ddh .• ~<.! i.<l he fhz: 
lhnndc.1rt ad.dJ'i·~mL Th.iJ gmup slw.H ht' pndeHn.ed f(rr Htdt rommunknbon medium t;:; ooTnid: daJ1 sbtiew• 
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KS(iJfbC tlNJ)..<j , ~sx 
ilNSLLLF SU BO':U. 1G% ?>hih;, 

gd:ivsly t.'ttnw.:;rt.r:d l:n Hw.t mdli"c;.m; it: >.<halllw \kDd k b:readcmll:tn aH t.b:, active c;tMJnrH:; ()n tbd. m.d:lunL 
Ali <:;ta.U.m<.'l >1hal1 bt:: '"bh L) r;.;~:,~gnhc tL, B.r<).('!h;JZ<: ~dci:rG~~. }t. is tHA nr::v:-;~>1.uy \:h?J: a JtutinL be (:Hpibh r>f 
wm<:«ahng tlw E:r>:mckm;l >lddn~c;>J. 

The 4Jdt+-->> "P'~ee dvJl aL<o he ;gd.:ibnnd intn lncalb·· aJminhbnd md gbbd.ly ~~dmini<>bred 
r;ddn~!t:<~!-. '.Hw n4tun~ of a kdy ~md t:hto prii(:cdm'(;G by wh.kh it admin.im:e:rs trtt'.:?f. gk:A><:d (U; :tdd:rco,f!e& L 
b::yu:r:d th;:o &e~qw d'dm> -'>0-mzhir<:LG 

iLZA. Kh~~tiw:tUt:m /i.(hi:n)&& .F'i·ehl. The fl-<>:xt.inat.km A<Hrhi§ hdd spe6flml tln: &td:.:i<>r/<i) ibr which the 
thune· ~>:~ir:tendt«l .. it umy k· nn inJ.i>+:Lw( u:r nuitk~w< CincLdiw:t b:rod~~ML ;ddnJSt!, 

3.2J) S<..Jaru0 Ad.dt'*-''*" Fidd, Thf, 2<m:rn; A.ddrm.\n 'ildd qn:;;ih~;,'l' ±:Ln datinn ;;.fmdin; th(' :fnuu~. Tb.:; 
So\.ltt:~' Add.r<J:-1:'f hdcl i;;; n~Jt.lat\TF>+.td hy t:h~> CSM.MGO MAC i!'.<l:/nycr, 

3.2,{; fxmgt:h .F'idd. Tb-~ l<mgt} tkdJ i;.; a 2--rd:d hdd whuse nJ;,i>J bJieabc; tb:~ :numk~r d: .LLC <l:t.ta 
o0U.:H k;. th'J dnt<> he H. 1f d-K vo.L1c i<i lc>~ hwn t'rK m !nimu.m nn:\in-A hr vrqx-:r- 0.prmd.hn of t.h.<.:' pntncd., 
~l .h\.U tbH fa ~;~;quen>-e of (~etHs} win b:. added .at. the 0n.d dt}~G ~hlU. tldd hut pdor h t:b~ FCS Fdd, speei· 
tid h+~w, The pnJuodmP tkd de!:.ermi:nc·~' tho ;liu of ilk: pad fidd it;spedthd in 4 '<LK TrK k~ugfh fkJd k 
tmx~:-1mit.toJ. mld :r<;-<;dved with the t~igh c:rder «1d: fl:rsL 

8.2.7 Dm.w m.n.d P.Af} J<'idd.ib Tb.i, ;:bU. ·fLJd G~K~Lo.itw 3. :;~~quhn.<:0 d r;, ~);;:td:o;. 'f'dl dnh tmnt?anm.q h 
pn:NH«i in t:he i'OWC j:JH<: mty· i~.r0:1 Lacy ,,equ;~ne"~ s.f Dctd: \"a.1 ;,h~E Inay HPJh~Tf k Uw +Au LeU up h:> '" m<tx-· 
in.mm utmkr 8pQdf.<.:•d by tbJ im;Ae:xlcn.hhm •>1' ths thmda:rd dmt. > '"suL /\ tt.dr/mum hmw.:; <'i2~' is 
rtJquird fr\r i~~)tt<od· CS.MA/CD p!\(;;G<.~d •;per.atiGn lUd i;)C ~ip'-!did. hy h~' vu1ir:ubr irnpkmr::nt&tion d' tl:~o 
~;bn:h.r.;:L F :m~ee:hm:ry, 1h<·: d~tkl JldJ lJ. (·n::tcn.ik:J hy· ~~p[~tndiHg e.'Ktn hbH .. thz.t ;~, a "Vd} in tmL"' d uiO<:'b 
after· tiw LLC dda rl~>ld but: prio:r (.{; e:J.k1:hti.r:t; cMd ),ppenJlng tb, .r<.>< The :-JLG d't:be pd, ihmy, )§ ddr~t·~ 
mi.l'<"d by t:k; >;itG d Ute \L-11:n ddd supphx! by .LLC ~m.d tbi~ minin:; llm :iiw:n~~ ,lizi': and il20n'ss t:izP v~ranw .. 
i:.(-T,'! cfthe partku.b.r :Ltn.p'kmenLt.i;~n.. The rrt~vimu.m s\;-;.r nft.he datil fldd is d0t:.cr'Y<ned by the ~~wx"imum 
h'l·\l11Q »iZ'J r-md addn~;;s dH~ pw:arr.:ei,rs uft:b~ pl.M:i<;d~r hukm.:.llt.S<.ikn. 

'Ih~~ kr\gth dTAI} Hdd n'q~;in;;d hr LLG dd:u ihat: is n ~~r;Leb bn.; is m;.g C\ nfin.FnmeSbe .... {& >-.. n. + 2 
'< addn;;:;sSize + M:\)) bit;!. The l1iXtkwm Vil'~tib'\; Si<~'-" dthc LLC rbt:il fidd i;:; maxFnmwSiz~> ·w.\2 x Rddn><ifl' 
Si;;;e ·• 1B!B nd.<:ts, 2M~1. 4.1 fhr. a di:o:;eu..qd;;n dimp>:.nwrttdhw p~~L~md:<·>t&; St::'> 4 z,.;n3 !b:r r.< dbmm;i(li\ dthc 
min'F<q~HSi~X', 

iULB .f'~·Dm&~ (~heck Si#ftt<:rv;e Fi.dd. A. ('}'die :rcdundruJcy· d~H~k lUtC is used by t..he tn:.tm:mit md 
ttX<;'~"'' dwTiHmw b gHmlr<~t<:·) .a C.EC vdc.w br Hw FCB hdd 11:o franw r;'h,•t:\. ;;;cqucn~.'L {FC8) ·f'ld;l <:\m~ 
t:dn:'f r~ ,.k~<.fd.. (32 .. bi0 cyd:i';; tT~kndamy ch~~+ (CitC'; v~!.'.l'Ji·). Th~s vv! u.e i:-1 v~m;mt~·d a;; a fu nr::tir~n d the 
i:imten.w d. t:h» ;:;oux-cc add:r.eM\ ;b:;t:ln:d:h:n add:te:.x;s, kngth, LLC dr.Lt and pA (tkd, if,~ RL ibLb ~'X<:0pt Uu, 
pr~~a.~:rJbk, SFIJ, 'md. FCS.}. 'H;'J cw::vding ~~l ddkd b:;<h~ fdbvring grmoraUn.,_y p1ilynnmLJ .. 

d} 'I.1w firut 82lJit.-. ufthe frame an; 0.mph~ll;.f.mt.:d. 
c~n ~rh(~ n bih~ nftb.~~ fr(·U·:nt ?~-r(': t:h.[:t: (~n;.jder{-d ~~ b(} t~ho ('(H.)fflrtf~nt:r-;. ~~f n p(~.1y-riem1~~1 M{R/ ~~ru~~w~·>e r:··l~ 

<The lin;t. hit: A J~p fho1ld.Hii.t.kn :\ddn:~tt:ij +lt:U ,y~rrt::JSpm'l.d-:'1 k• the;;:-:" n term and flw larA bit cfthe 
±.t.ta fidd Ulrrt:'-'1-And;:; b dw ~u l:<orm,' 

UJ .M{x) t<i mc.J!hplie<l byx~;:;> and diAJv~ hy Ofx\ p:r<:nu6ng ry r<Yu~nJd ltv) d'dq;rE:<:; <H. 
f4} The v:;dtidcnts of .Eh::) ~lr~~ u~rs.<dQn:J tn hen JZ.\:nt m;qufT'W. 
~,;>; Tht> bit >1l.;qneu'0 h a~mpbm'..mted and tlw noJctU. i2 tho C.HC. 

~F(:~ ~n.ft.~rlY.W~='}~~ {J-J tH:-:.o:.: ~u 0-~::i: MAC qd~.h~~:=::~~~~-~~ ~~~.:e I.Ek~.f ~tAt B.:G.2:-1~H::f.\ u .... ~~:--=---:.~L-~:· ~u:c.j ..:\.n~h-1~~~~:~: :·~=-=-1h t~~"}J.d.~~ (~:a:;: (h-ge.td.:t:et:<:n· 
=-~H.s U:1l:~":.;@ 1-:..h;-r~~.H~e::-- ~-br b-~~ikH.~1 :.:~ ~1AC a::idtB~==~= ~:.:~:-=t~=~~ ~h~l-: H--:;;(.~~~-==~~k~.:. A~t}:("}"fJ~"V. -~ f:f:E. 8t.n.~d-=-;.~L: U::-:~~&.c1.~::.~)~:::t-.. F~->. H-:-m t.:}~lL 
-~~\ ~-rw;~} L~.=~~~~ J-~~~--:}.r.J:.:::::-:.q~i.~ N~~ 08:~tJ.:~.;:~~fL U~~\.; {SH.fn ~\:12-.X3L\ l"l:-:. <HhH ~1{}1 .. tf/:i:L 

-~- r:-,.~::.-k ~·b w ·, t1~ B > ~~~th tl:;:-~-t] v -===~~:.e ::;-~~~tor { ·=":=:t: ~{:<;-:..:;:: ~OB-df-}·=~ : n -t. -L j :::-::t:::=r~x:- :F::~~.::=·~=-i_~, i~~~::.:~::::-'d.c.)~.L -:.:-.t t~r:cd ~ n >!: ~ ::::=-~--:.: ;<~u~ ::-:~ ~~~n.:.~·r~ ~P}:i_: 
Q:&~ <=±'~=~~;:J: 1:-;~~it;~~=; h~ ft7~~~-==d.u:~: ~~~~~~~ .. ;·;i·t·~~~~~·:~~~J.~i~;i. ~· · ... ~ ·~ x 
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22Somree ddldeeas Pele. The Source Address Tedd epociios the station sending the frame The
Soutte Addruss told is aot interpreted by tho COMAACHBACsubleycr,

  

 
 a8 Leonsgithe Fold. The length feild is a Quoteted whose value! ladieates the yaamber ef LLC date

gubete in the data Geld. Tf the wabsois less thon tie muslimrequired for uroner operation of fhe praiecdl,

a PAD Held (a sequence of aclete! will be added af the ond of fhe deta held but rior Ke the POS Hebi spec.
fied helaw, The precedere that devermines the wise of the pad field ia specified in 448. Phe lenets Held ia
gapemiited aml received with the hugh onder achat dirst,

   

  cueta. “Fall date tranaparssoyiminisofoe LIne Rey~war in the diate Geld ue ia
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mined by the sige of Bheaiata eld supplied by LLC arc the x un Treme sige aud address aise parame
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‘The laneof PSPP ek required typ D2dete Hb sun abbets long lanes iG) minFrameSien {8 a9 + @
saddresstiiee 248) bite. The charles possble sey ef tye LEO data field iv maerameSive{9 x addrose-
mige ¢ (OVE oclcts, See d.¢ for a discussion of leplemontation paramnetote: cee 4025.5 for a disevasion af de
mvlnFrameSinc
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t fired 22 bits of the frame ere com temented,
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Pie fret Ab of aldmition Addvesd field carreannde to the 2 tere and thedast bila? the
gate field eee leta theaterm.)
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ISO!lBG stv;:;:.? : :1.99~\ 
/1.NSFHUm H;J $01.8, l~SiH f\kk<r1 

l'he ~12 bit.: ufdw GEC vv.llx~ iH'Y plat~ed in th<;J f'r~WiH~ '+wr:k t!!(~qw:·J:U~<: fidd tso thnt the &l\1 uwm it; dw kd 
mo&t bi~: of w flt-:'!t wctd:, Hml fh<·! l'n k;rm k tl:lk! Df,h:t mod hit nfthe lad !ld;tL (The biG<:£ tht CRC ~.r{; 
thw. lmnmmltted ln ~he 1mhr. !s::Y\ x80,.,,, x1, xC!J S<nJ rufen;;noe [AWl 

ru:r Ow.der of lilt: 'i'rru:~umim~ion. Kw:b odd (~f llv:::. M.AC fn:J.tne, with ti:w <i'Keeptbn of UHf F{\S, ii" 
tran<'mitted k;v:~nrdcr bit h!!L 

3.4 fnvHlid IH:At~ .fo'rem~~. An i:rr1t<>.hd MAC bww shaH L'4.' defined <Vi! <me that nweia at ba.-.t on<·! of the 
&~llnwing conditions~ 

{ n nw: ihu:tH;\ kngth is, hH~lWOlisuml vrlth Ht<~ langth fkhL 
~2) It ie mrl rm l.ntogm( nambr:!r 0f: udd:s in l~.;ngt!:L 
en The i:riJ:o; <lfthe inr:&:mbg frn.me (eJU:]m>lW) nft;lw F'CS fidd lL<w-Jf:i <h rwt Ji'H0t'O.k n CRC valu<J icbnh·· 

(~tl to !:.};.e. 01\f: h·:CdV(Xl 

The (.;Onh~rrb ,~f invdid MAC fnmwe >"hall mA be fH>&Wd to LLC. Th.e <X:ewnenoe nf i:nvaEd .MAC frame£ 
may h0 cornmn.nkuted. tet :r~dws.rk ma:rvlgtmtnt. 

 

 

 

 ISOAEC Ga0R2: L908
AREIAEET iyiGS, YOR Falftim LOCAL ANT: MereonenJAN AREA NETWORKS: 

Phe SY bite of fhe (IRC value are plaved in the frame check seo uemes field go that toe x"! pore ie the left
oneat bit.ef the Ares gotet, aud theo! tare ta the right most bit ofthe last octet. (The bite of the CRE are
tlras trenersitied in the onderoll, <?°..., 24, #93 See reference [ALA

34 Grier of Bit Treanemission. Rach delet of the MAD foume, with the exceplion of the TON, is
tranwmitted low-order bitderat.

&.4 Toenlid BEAC Fiemme. An preaind MAC ireme ahall be delmed as ine that meek of loash one of Phe

ilbmwing conditions:

fi) The frame longih is Inconalatent withthe length field,
2) Bie net an dindowrel member of acteis a loneth.
(3) The vite of the iavgming frame (exclusive of the FCS fiekd tiselfi«is not generates CREva lee identi.

oad iG URS ores remedied.

The contentia of invalid MAC frames shall nut be podeed fa Lic. The meurrence af iivalid MACframes
aay he eornEnieaied to nelwark management,

eg
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rsc:vn;c Ml.i~Vl : una 
~..-:-t-.f..'""SlllEEJ~~ ~~~d. 6fJ.2.·!L ~~Hr~ Ed~t·k~) . 

.t.:U. (}w~RVL~u;\ Th>! ar>:::.hi.kJ~eh.tr-a.l m(Jd.d dt~s<trib-.t·ld lu St~ction 1 .b. u<J<d: kn thlo: .>te(;t\nn ta pu~vido H f\ew 
tinmd dem.::rl_pEmt of the Ltwal Area Nd;v;mik CSMAiCTt MAC subb;e+r, 

The h{AC ttthlm.yer defines a muhww~i:rdeprndem;t bd.lity, "!.milt nn the medil.mt-d;YpmHleat physital tac)J. 
i::ty pr>:n?id.ed hy UH~ Pk}sicsJ Lay0r, and under Hw <lttm;?.<-.JaJ(c~-bJ.d(~ptmdmd. lnca"l <'!.rea netwtJ:r.\1;. Llf) 1.mh· 
layer. H; M nppli{:al:Je b a generalclaf.'m nfbca] wn:~a bn:>t.tdcmrt UW<::!ia fmitabk fn:r m;e w·ith \...he rttedh~ 0.0Ce08 
di~K:itdini) l:uwwn as Carrier Senz(~ Mtlltiph)AttNJ!i wH.h Co1Lsi.otf Dctee.ti<Jn <CSMA/CfJL 

~nl(,\ LL,C •ruhlayer (Uld th&> MAC 'H.!blayer w.w~t.bw ,,,:re bt~~:ndod to h~ve fhH sm:n.~1· t\.mtU.nn HJ> th•tt 
d.t.;sed.hed in tl:t6 OSI model fbr HK1 Untn. Link I....eyet' done b H bml:ldtd.B"t J.Wtwo.rk, Gm 1mtlcn. nfa dHta H.nk 
hd:wecn two ttct"Vinrk N<tlt.les docs rmt UJtt'<'-'·Spond ihrn:ctly to a distintt physical oortmod'.:inn. N'NHrdwlf~R"'" 
th.n wxrtl.ti~Jii.i.ug of funtt:iOnF PN<mAtl\d. in this Kitandm-d t'$q(1lH'.S two :rrnin. ftmt:tions w~nudiy asm~datnd. 
with a data hnk c.ont:n>l p:r(joedun~ ~~n be pi:rforme:I i.n. t.ht~ [<tfA.C ;;;uhbyer_ 'fh.<..ry ~m; <\B follows; 

en Datit e.nc&rvmlation (tnmstn{t and f"f.'C.dve) 
(ni Framing Jra.me b<;mdnry dz!b:tlt.bt:iou,. frnnw WTn.cl;J~;nit<~tion) 
~·h) Add:tM.dng (hand.llng t£ umrce and d~osJ M don ad.d.no!:';sp,{) 
1~) E-rn:.w detcttlm~. (d.eh~di<..Ht of pbylitt:>l m<.:dimn t.:n.\DFrtd&"ihn c>tNN>) 

(2) Med.ia A.tn~ss M~ma!.rem,nt 
(;)) M.edi.um aHotatittn ttnUbhm avoidanoo} 
(b) Contenhlm toiiiduthm C:dhJ~m b~ndhng·l 

4,L2 CSIVI.AICIJ (.lf.K>o:r.atinn.,. This if!ection pnwi.d.ee i:H'l. ovm:"i"+sw· r£ frame tr&lH>.t.ni>H!hn a.ttd. r:tMXipthm In 
tHn11tr ('f the funeti m:"'>Jd mode.! of the <H'chi.ted:um. 'fhis ovHrvi.;M'" h> di'fW riph.vH, n:t!:hu ban d{-)flrt.i.tiorud; tht> 
fhnnd HJmdfin;.tinns llfdl~! o-p-~!.rm'hms dt:'®.cdb<-d .l-tHt! an: gbim in 4.2 and. 4,8, Spo:dft.e imJ~knwmtHtinns fu:r 
CSMA/CD medmnrmns that UN0t chit &tm\dard am j<;lVGfl in 4AL :Figtit"C 4.~1 provhk?.< thG a:rehihoetural 
W!;Gdd dm:writwd functionally i.n the 3ed:.inns th<ilt follow, 

Tho FhysieaJ L<-<ytw Sigading C.PLS) r.m:n.pommt of Ht<ro PhyHkaJ fAJ.Y<rR pwvidm; an inhor:ihcto to th(~ MAC 
t>rtbl.ay<~'f f0t tln serl<ll t:ranmni.r&:iun ofhits M!.hl the phy<:ioo mtO"lh?i. F~\t cMnpletenrus, in tl:w opro:nrtimw.l 
dEsttipth:m that follows oome ofthosc fl:m<..'tbns r.tm in.t.lu<:led aB degcriptive trwterial The con.ri&e i!ipix:dk;\.· 
tim\. of t.h(~i-JC fu.nednnE k g:iwm in. 4 ,;z fm: the MAC hmd;lnns and in fk~.r.tim1. 7 fiw PI....S, 

T'ttJtt:Hnit frAme o(lc:rahonl> <d:\) hd1~p<Jmlent fnm the r0.;ni'il' !'ntuif o.ptW<\ti~1i1i5 .. A t:nw.tmdtb:Hl frnme 
addressed tG the (}tlgin.ating station wHJ be rewivwi and p%swed to. the LLG i!Vhlaye.r at that ~tntiotL Uds 
r.ha.nwtm."istk of thb .MAC~ eu.hla.yt:~" may be ln:tpkt.l\entA~d. by hmctkmaEty wlthin th.(': MAC m.i.hl.ayer or f\.tll 
dupk!X d:wrm:tuiii'tits of po:rtlom:1. (ff the lnwm:' byenl!. 

AJ5lLl1r:Hl&mii'Nlh}n. Without Cnntewtiio:tt. WhG'1 a Lil,: suhl.nyer :reqnel:lb the tn"itHrnitsiun d's 
fi:e~mc,. the Trmmrnlt Datil Ji)m:a.psubbm mnnpment. trf th~: Cilt>t-:i\JCJ) MM.~ <m.hlzycr conF.!thH~bf the frame 
fhnn the f.J.X.J-t:1uppl.ied dnh, h xppOlh:\.1 a. prt.wtbb ;:md a strtr.t of frame d.t:dimit<tT tu Hw begim:d.ng of t.hH 
kr.;,me, Usin.g int<:wnwt.ion pamxod by the .LLC mxtbyer, the C.St'4AJCD MAC auhlayer a..h:;n ap)Nldb il PAD at 
th<J end ofth{; MAC infunnntion t1dd d'sufh.cknt lenvt.h to er1EU..te t.h.aJ the transmittf~d frame length satis· 
IJ(o"S a ml.ni.m.\.l:m fr0me sh.e req;.dtbJH.lflt ($H~ 4-ZA3\ rt ahl~) <><ppends desHrw.t.kl.n and snnrcE ad.d:r<:oti§.et!, a 
1eng-th count fl0ld, a.nd. a frame check sequen£e w pt'nvid~1 Dw t:rt"M d:ct6d:iiJIL Tiw fmm~· h tl:mn hfmdt.>d to 
t:."w Tnuundt Mt1cl.b AetnM; Manawl:tnent r.t~mpnn•mt in the MAC f\Ub!ilyet f~)t" treini!miReion .. 

T:ru.m.un:it Mid.ia Aeet:.fi!B .Mansger.nent then zttom.ptB v~ i\Vtrid conhmtbn wid1 Gt.h1rr t:mffk <m tlw mwH.um 
by rtvJdh:eing the ca-nicr <;.cmM iiiignt1l proVidE<:~ hy lliH f'h.ys.k:ul L?JJH" Sipmlhg (FLS) tOJnpon.ent and 
dd£:rnng b paB<:dng tn~m~, \Vhen the mu:lium h dear, h:amo: trn.nmniss~Grl i.E i.niti:·lt1.'Kl (after a hrh:oHntf~T, 
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CSMAATS  

4, Media Acosse Control

4.. Functional Model of the Media Access Comtral Metinad

a0 Overview. The archilectural model deseribedin Section | is used in bie aeetion in provide a fine.
tional deseristian of Local Ares Network USS : MAC sublavir

Tho MAC siblayer detines « maddie.independena fosihewBetlt ay the medianiddrndanti hesioal fixedh.
ity provided by the Physical Layer, aral wider the arcussdaperindetiendent Incal area network 110) subleyer Hole spplicatle to a general class ofloce! ates. brondcust wedia sultabledor use with theresdie access
dacinilne knows 5 Comrior Senae Multiols Access with Colligies Detection WOSMAACTH.

She LLC subinyer and dhe BAC? sublaver together are uxvtended te heave the same flewelien as that
describedinthe GST model tie the Deis LinkLever alone. ig a bresdcast network, Le ometienofa date Hisk

between two network entiies dees not corressond directlyte a distinet physieal connection.Nevertheless,
Ho partitioning of dasotions gronan ted in thig diandant requires bye main functions gancrally assentatesd

with a date Tinkconbrel proceduce to be gerfarmed in the MAC ssblaver. They-are as fellows:

 
   

  
  

 

  
 

   

a) Deke encapoulat:ton(ieanenand recelve)
 
 

 

ia} rem bouncers deluvitetion, frame ayichnuimatian|
ie) sihandling af saree and destinavon aderaces)
ie} Error detoctan {detectionof poviical miaciven tranunissn errora}

(QY Moedin Access Mankeener
ta) Medien allocation (esisavolians
th) Costtertion resolution (eallinion andting?

The remainder of (nis section provities « functional pedal of the OSMAACD MAG mathod:

 £12 GSMAAOperation, This section grovides an avecvie af frame tranaimiagion and teceptian in
toms af the funcional model of the erehiteetira. This overviewie deseriptive, rather than detinitional the
lornea! apeciiicalions ef ihe operetions deweribed here are gives.in €3 amd 4.9. Specie aplementutions far
CSMAICD mechanisms that matt this aterderd are given in €.4. Wigure 41 neovides the axchitecturd!
macdel desiriked fanchonsliy in the oushlens that ihllnw,

The Piesies! Laver Signaling (PLS) component of the Physical luawer promdes an interface tn the MAC
sublayer for the serial tranamisaionofbits anta the physical media. Bor complet in the operational
descrintion thal Adlews gore of these functions are includedae deserigtive material, The concn epeclien
Hom ofthese finetions is given in 4.2 forthe MAC fimetions aud in Seetios Pier PLA.

indepoident from the rective Danie operatinas. A transmitted frame
dood te the LL subleyer ab thet ehation. ‘This

malily wilhin ihe MAC eublaver or full

   

 

 

 
  

 
   
  

 
 

Transnil frame opferediions are

addressed te the neipinating etation will be receive
sheracher ac eablover mey ie isolemeduplex cbarnetoris saat portions of thelower Lewerg.  

 
$43.8 Sowmal Operation

Bran, tine
iare,i 
  

 

 

  Hes agini feane shad vecpairomnont igee 423. : atination andSiresaddresses, Ba
length count field, and atreme check sequence to. ato ide for error detection. The frame is than handed te
the Tronandé Madina Aetose Manacenrent camnonernt in the MAS sublawer for Grammar|

Veansmil Media Access Management than atbempts be avaid contention with other trails an the meio
ly aeatiioring the arisense algal provided by the Phesieal Loyer Sigman (PLES component ad
inferring lo passing trafic, When. the medium ie clear, frame tranmuiesion ig itieted (after a brief inter

 

  

  

AS

 

 

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



180/IEC 880~:-3 1992; 
f\N~1/fF:!<!F ,qrrl ~Ji'/ Y{ lqcn l{;rHt1n:n 
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PMA "' PHYSICAL MEDiUvl i\TT/,CHME~·IT 

Fig 4-1 

DTE 
(AUI r'ot 
exposed) 

MAC Suhlayer Partitioning, Hdationship to th.tJ ISO (Jpm1 Syshrms lntercomwdion 
(OSD rteference Model 

fnnne deh;y to provide J'fXO\'Ory time f()r ntlwr cs:vtA/Cf) MAC ;;ublayers nnd l<w tJ·;,> physicnl nwiiinm' 
Tht• RJAC sublayer then provides a sPrial stn•am uf bits to the PLS interfac:e for transmission. 

The PLS performs the task of actually gent< rating the electrical signals on the medium that revr<c·;,;ent the 
bits of th.e frame. Simultaneously, it monitors the medium and generates the collision detect signal, vvhich. 
in thD C(•ntention~free case under discussion, remains off :for the duration of the frame. A functional descrip· 
tion ofthe Physical Li'lyer is m Sed.wns 7 and beyond. 

·when trnnsmisswn h.as completf'd w1.thout contention, the CS.:VT.f\/CU MAC sublayer so inf\Jrms the LLC 
sub layer using the LLC to RlAC interface and avvaits the nod request for fro me cransmission. 

4,1.2,1,2 Reception Without Cm.1.tentim~o At each receiving station, the arrival of a frame i!'. first 
detected by the PLS, which n'sponds by synchronizing with the incoxnin.g preamble, and turning on the 
carrier sense signaL As the encoded bits an:iv(, from. the medium, they are decoded and translated back 
into binary data. The PLS passes subsequent bits up to the MAC sublay·er, where the leading· bits are dis
carded, up to and :including the end of the preambk and Start Frrun<: Delimiter. 

1\Ieanwhilr-:, the Receive Media Access Managummt co.mponent of the MAC suhlajiH, having observed 
carrier sense, has been ·waiting for the incorrting bits to be delivered. Rece;ve Media Access Managen1enl: 
coUects bits from thP PLS as long as the carrier sHn.se sigrml remains on" \\'hen the carrier sense signal is 
removed, the frame is truncab-'d tn an octet bonndary 1f necessary, and JHSSPd to FLcceive Data Decapsula-
tion f(Jr processing. 

I-teceive Data Decapsulation checks the f:ram</s Destination /\duress fhdd to decide whether the frame 
should be received by this statinn. 1f so, it passes the Destinat.ion Address (DA), the Som.'ce Address (SA), 
and the LLC data unit (LLCDU) w the LLC sublaycr along with an np;n:c•rH·iate f.;tatus code indicating 
reception_complete or receptirm ... too ... long. lt also dwcks J{n· invalid .MAC flamec~ by inspecting the frame 
check sequence to detect any darnage i'.!1 the fran"H': enxoute, and hy checking for proper octet-boundary 
aligrunent of the end of the frame. Frarnes with a valid FCS may atso be checked for proper octet boundary 
alignrrwnL 

4.1.1L2 Access Interference nnd H.ecovery. If multiple stations attempt to transmit at the ,;ame 
time, it is possible for them to tnlerfere with each other's transmissions. in spite of their attemp1.;s to avoid 

46 

 

  
 

 
 
 

 

/ 1998 litttian TCE, ANE MM REVEP PPAN ARIA NETWORKS

LANMODEL SMAZoD
LAYERS

 
 

 
  
 
  
 

 

APPLICATION HIGHER LAYERS
 

PRESENTATION

LY Eis OTE
(ALL not
exposed)

 

TRANSPORT

NETWORK

 
 

DATA LINK

MAU

sneetesneneteanenss 7A

5 MEDIUM S
AU 2 ATTACHMENT URIT INTER!

{ ATTACAMENT UNIT
ME IM DEPENDENT INTERFACE
PMA 2 PHYSICAL MEDIUM ATTACHMENT

 
  

Pig 4-1
MAC Sublayer Partitioning, Relationship to the [SO Open Systema Interconnection

(OSD Reference Model

fraine delay tp provide revevery time dor other OSMAACD MAG sublayers and for the physical medinm)
The MAC sublayer then orovides a serial streamof bits ta the PLS interface for transmission.

The PLS performs the task of actually generating the electrical signals an the mediumthat represent the
bits of fhe frame, Simultaneously, it monitors the medium and generates the collision detect signal, which,
in tho cafitention-free case under diseussicn, remains off for the duration of the frame. A functional deserip-
tian of the Physical Layer is given in Sections 7 and beyand.

Whentransmission has campleted without contention, the CSMA/UL MACsublayer so informs the LLC
sublayer using the LLC te MACinterface and awaits the next request for frame tranemissian.

     

 
 

 
 

 

418.12 Reception Without Contention. At each recetving station, the arrival of a frame is first
detected by the PLS, which responds by synchronizing with the incoming preamble, and by turning on the
carrier senxe signal, As the encoded bits arrive from the medium, they are decoded amd translated back
inte binary data. The PLS passes subsequentbits up ta the MAC sublayer, where the leading bits ate dis-
carded, up ty and inchiding the end of the preamble and Start Frame Delimiter.

Meanwhile, the Receive Media Access Management component of the MAC sublayer, having observed
carrier sense, has been waiting for the incorning bits te be delivered. Reccive Media Access Manage i
eollects bits from the PLS as long as the carrier sense signal remains on. When the carrier sense signal is
renioved, the frame is truncated to an octet boundary, if necessary, and passed to Receive Data Decapsula-
tion for processing,

Reeeive Data Decapsulation checke the frame's Destinatlon Address feld to decide whether the frame
should he received by this statian, Tse, it p sg the Destination Address (DA), the Suures Address (SA),
and the LLC data unit (LLODU) to the LLC sublayer along with an appr
Pens

 a
  

 

 

 
 

 
  

   
 

  
 

apriate status code indic
phion_complete or receptiontoojong. lt alse checks lor invalid MACfre i bY inepecting the frame

check sequence to detect any darnage ame enroute, and by chocking for proper octet-boundary
alignment of the ond of the frame. Frames with a valid FCS mayalso be checked for proper actet boundary
alignment.

Ting
 

  

  
 

4.1.2.2 Access Interference and Recovery. I multiple stations attenipt te transmit at the same
time, iL is possible far them to interfere with each other's transmissions, in spite of their attempts to avoid
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60/H:T ti!i.\2-8 : .!S'X\ 
.b..::-.lSUn::.:EE ~"1-~:d &r:.=:~.::::; "i~~~~ 1~t~bo~~ 

i.hh; by d.dtnT'i ng, \-Vbi.Yt t.ra.r~.sm~Gsimw h-om two ztd.i'-"'n.'" >J\'vb.p, th.?. n~!i'iddn.g >Xmkn.bm b t.RllPd a tdU.· 
sion. Ag>.Tn stdivn r:an 0X:)t~t>;nu~ ,~ cdlishn Jurbg t.h<o b.it1d part nfi1s tmn!i'imL«;lhm ft.h~, r:dl0ioa \-dn.·· 
dow.' lw-fo.r0 itt< tu:~.no'jrr.dttd ~:ii.g:M.l .hr.tG lw.d. 0:mP f;) prq:m,;;:Ht~) i.o all shid1ms on the C.S.!.VTAiCD tmALim, 
On.t(1 trw ;;d.1klon w·i.ndGw iHs V'->"d'<( «. tmmrmhti.ng ;:-;tatizm >" "'dd tn hav0 .<).t'.;'.Jtr-cd Hw m£<iLun; ;:mhG£·· 
>.p.,mt mEi.~iom;; EN' :wo~d-ed stated! (/lF~r (propt'/iy Lnr:ti<.'ll.i.ng_l '!trlth:w; um he o>,~un;d b k~v;1 rwtiu:d 
the Jlif.n.td {by wdj' cf ~~a.t.rkr !i'inu;~ l md. tnlX'; ckh1rrbg hi it 'fhi' hme i;:) <F:q uire thk! mediu.m i;-; dws hned 
mt tb:; nmmi-.trip prnpH}at:ict't. Lm<:, of tho ph}Ticw byvr wk00 ek-:l.1.honh ind mk tb.:: PLS, P.M.A, <".<Jd phy_'<i·· 
u:J me<.iiuuL 

In the GVQHt i)f a wn ll'lOH, tbe VW1.$mitting ~tati.>Jn.\ Phyd.cd Layu htitiaHy f',d:iC00 u-~0 ·i.nwd~':f(-)a()() 0H 

iJw mdium ;-;nd th>.::!n tunw <m. tbl ~~0lh;i<H< ;L::;i;_;,d !i'iignd. Th.b r~, m~htd in kn1 Ly t.he Trnr~l'mit .M~Ki.t<i 
/':.<:<:%~> Tvl<:l.nog~'rw~·nl: >»mpVHi1l" dtlA1 MAC -'"nhieiyw. ~md 0oi.1binn b:mdlL"<g hegiw:s, Flrt;C Tr&n~mit Rkrlm 
Au1"'"':; hl.at.l.np:·mt:r.d: ,;nh~rct:'.i the uilliGhn by t:rar.wmitltng a bit &'qmmce c:1lh:d fm<L hl. 1-.1 an ;.mpbmenL> 
thm f;bHJ: tue& thE <mfurt<~m•iflt pnl0<J(b.w t'-\ p:ruvidd .. \Lis e:mn£re~ dmt Lh<.:' dundJun ufth.;:, eoUd<.'ll is ,\'uf· 
ik!~mt t0 be nd:io::d hy t.bo dhe:r tn:imo.:mithn,;;: (O.Ll·i~mvl ;,.-,vdvNi in tL<.:' u.\Ui;.<i.o", Aft<T the jarc: b GH",t, 

Tn:.m;:;mit Me>cl.io. /',.u::(X-ft.' Mnno.:>_,"-::'mntt krmirl.;.;;t·e~. th.e trcHi.&n'lhii-i.ur-, r.mil tithNLle~ QmJHH~r. tnmsmiGshn 
<:~t:b:mpt af"";r. a m11.ikm:<ly s~~.ke:Ld timH b.ti'J'-vaL "Rdxamvr: kt.iun it. e.tbnnpbJ q:ain h t.h.t: LH~t< ;r{ tS[l0JWd 
wLdnnG, Sinn' rqm:-ltxi o:;(b;bm; lndirat.P fJ busy mPdimn., however, Tmmrmit M>!di:~ACN.,ss "h-i<lm~f_/1tt1i'Dt 
d:t>emJ1L'> h~ 'djuGt to fhx medium keA. by lncki.ng •)H'fvvh:.;nt.arily ddo.yhg it;:; ~Ndl n~t:m:ltH-nitlt:Jonn to 
IU.h.Jz:t< it~ lMd mt t};Q medium). 'Tk:< if .<:u.::vmpll~-0 hy· ~~"Kpmtding the lnko:t\'i< fn.:mt v-ohch. trl~>. :random 
rd:rarwmi.r;sbn. thrw is "der:>d 1ln .~ath mcee<:>.&"-iV~o tr,uwmit cd:L>mpL .Evw<L».J.ily, Pi.thm· Hw trWI$i0"1i::-HiVrc 
m.J.ttc~'<b,. Dr dw c-JLcmpt is dbmd.omd nn Li"K asnm:pt:~('Jl Umt 1Jn meJ.[u.n: h&s hi>£ or hm; beemtw nva
J.ua!hd, 

.td: the te'-A'iY).HF a~d, the Ht.G r<!tmJt:bg frnm H wHim~::n mY re~.:~jvnl a.t\d ;::kuwhd by ±<I f'Ld _ju,/. "'""" , .. m>. 
hK hJl' (<(: .:; ·-,ralid :fn:mw, :FrEg:tnz'nt<n?" fmme& rtKXi";,:cd. J uri.ng t:<A1 >ion~ U"'0 ~iht:irtg\li.dwd. f:rcm nJ H !:r~ms-· 
mis~i0n0 by the MAC subb:v-er't: Rvcciw hkdiru\7.:<oo% .1\J.c;.nHg<·:n.wd, emnpon.0-nt. 

--LLS R-dathnJ.Sb.ipn N~ J.J.K".: 8u.hh('h''"X nnd Fh.ysie~d .L&yet>. 'fhc CS.MiVCl) .M.AC subhtyc-r pmvld,<:'& 
H~ITk% h) th•~ LI/.: Gnbbyt:r n>.qu.lnid for tht~ t.r<l.r.nniGGkr~ and :r;.)"{'<(;phmt d' !'tam~'£. AN11&\~ u h0vo: ~0wiC#S 
tt.' sp~d}~'d iit ,L_L ThP CSMA!CD \-lAC Gubb,yPr mnh-s <.<. h:-d: dhrrt to .ar:ryu-[re tb~ medium a.nd tnuL'"J"br ~" 

;JCrid 0t1'e'e' (lfhitl' b the FLS. Aithn.J..gh V.:'f"tO.lil ernu--~ iV."() rwmrwcl. tG the I.JX:. Cf"Tvl' rt~wvm:y U> not pn::-
v-ided. by M.AC, F.>rur n~nvery m~w be pnf'<hh:-d Ly t"he LLC~ H' b.fcJ~x.~r ( GuL lhyHm 

4J.+ CS.t\J.A!t.:IJ Aee<:%W A:fet.h.o.J Ft~.t'l.d.iotu~.l t.:m<p30Ulties, The fdbwirtg >:HHJ:Htt4.tj of tk>. LJ.nt-t:inm.J 
(',qmhhh~1G of the. CSMA!CD MAC :;:ubh]'~r .b kt&-Di<:o:d. r.Q '' 1p;.l{'k rdPtxmu; guidk~ U} fhG CO%hilh"i<::o;;; ui' UK 
rtm:dud. N> dBpid:ed b Fi.g "LJ: 

c.n For .FrH1HH ·Roe~?pt.hm 

(s) i{(c<:':<·!iv~;G a bit··N·i'Lh.1 d»t:·l !i'itN~am fwm t"he physkd b.y.,r 
(h) .f\-eox;.Y',tB to Uw f.JJ; ;mhbyer rhmKG &..tlt a.re dtbcr hm;:;.dea~:rt fr.arthct:i IW dired"!y mLLc!ci1.M.X.i w 

ti;<.; luml t.htlvn 
(c) Dlt.'c-mb !)t p:~t!>lihl to Nf~twnrh: Ma.r-..>~J.Wffii~.nt :.J1 frar:-w,:; not addnm&>:d t<) 1h11Yl%'ivirq th:thon 

(~,0 [).(~J::-::r-8 h:·.f.in~~~nj~~ion. vf a bit··~~~...riat ~t.rH::sJt1 Wh~:lS:eYHr thx~ pl1y~iie~d ItH·HhHm. i~ busy 
( 4) Appem:b pn);wr. F'CS Volkt?. t1> 'mtgd.ng thnneG 8.nd n~rifh;" hd !. i><id: bm.mdm7 r.~lipHnc:nt 
u:;_; Cb''t"ks iw::Gming fro.mes fnr t.mnsmit.dun "':rnmo by WaJ'" Ff ITS urd V~>.die; otb::t. D<..!Un<:l.tH')' o.hgn.-. 

rn~:~ .. nt 
(6) fhh::F! tn:mKIT1 k,:+m d:tl·am<?. bk H .. no'C!.m {!:w ;-;pttihyJ int>JdtC~.nw gap y~dm1 
r?) Hd.t5 tr-~msmitwbn wh(·in u:di.»i~<tc tt dd:er:tod 
(F) S.crHcrkbG rd:r,:mgmbillnn .<tfr.>J1' J wlk . ..)~m nnhl a sp.x:iii«l n;:i:ry Emit: i~ -r~~arhed 
(J) Rnforv:m t:!"}Hl'-\linl. 11.-. Ht!i'!UY f.'NpJJtfd.:ha (h.nYq/bmt rwtw0t+~. by ?#TW.tni<f jam nws;~agi~ 
00) fbx:o.dt. :rHtdv~d tnl ne!mi\><u.n,:o tbtt <.~r<' lcr<b than n ''&~n.<mwn hmgth 
n \.J Appmlds PH'dnb.b, Shl l"t Franw T.Jdimib;?.t, DA, s~\ kngth fOtmt.., ;mJ .FCS b d.] fr>l [[Wri, ~mi. lHfh:oli~ 

pad fldd. fi-T h''m"~" whv@ TLC dnh length. h h:% thm ~t mkimmt: vn kc 
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thie hy deferrfac. When trassndesions from two siations qverlap, ihe remulling couivitionis called a coli
digk. A given slallun can orpetionca a collision durhurthe fnitel pert af ie irendmissios fhe collision wire
dow? before fix tramamitted cignal Has had time to peegagale do all Qlatiens or the CSMAAT? oeediuss.
fyure the collision window has passed, a trasuinitting Mation ia agi ie heave acayleod the madiur) subse
guenl collisions ure aveiied since all cther Goropediy Pncbioning) siebions can be astuwiad fo heave meueed
the sienal (hy way of eaeore gense) gidto be doferring tay ye dime Loaealre the modiven ix hae hoaed
anithe rounddrip propagstion tineof the physical layor whose elements include the PLA, PMA, aad abesi-
eal medion.
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agemcqt oumpendithel the MAC subluyer, and callision landing bowina. Fieet, ‘Trememit Media

Mauapemrent enfuracs the colletivy Wancinlifing & bit #eqtinnce called Jan. Ts 4.4 on beolestenta~
Hon Uhel macs dhis cufpreament procedure in provided. This casurce that tne dureiion ofthe collision. is. oat
felent do be noticed by the other transmdtling statients) involved im fhe dollisien Aer the fire is ser,
Transunt Modie Aocoss Management turmingtes ihe ieansmiss ian gud Hchaddias guelher transmissian,

ora cauademly selected time biterval, Retrane is ablempbed apnin in ihe fice af repeated
collisions, Since reneatead wullistens indicate ¢ heey medium, hownver, Transmit Media Access Managetant
atienraa do-adivel te the mediuay inad-by backing of feuliateriiy dclaving tik -cwr retranamingione io
reduce jis lead om tho geuiiuem) ‘This te accumpiianhed Iv acpanmding Ee byterval frees ohich the random
retranoiiission time is /eelected on aac aucoessive bransmit atlemph. Ewenkunlly, either the trangieadion
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surtdeds, or the silemnt is aherwloned on ine dssunrpetin nak tho me

iceded.
 

    fhe bite resuliing from a sallision sre seed ang cecaded by the PLS dust wa
ane, Prugrrambary dranes reouived during aulunong arcdistinvuished frou, yall transsuasionsNe by the MAD subluyor’y Rechive Mudia Access Mamaguiient, compares,

4.8 Redationshave te ILA) Bobieves sid ioaweien! Lar,ne ORMAZCE MAC gublawer oroviies
servicas to the Td 40 sublever reawlrad foy the troneouiseian and reception af fraries. Accmes te those servioss
is gnectiiedin dh Pie CABMAACI MACsublaver makes’a best clert te artrive the mexiiom and deansler 2
serial stream. af bile fu the PLS. AlGhee ccréain orrars are reported) fo the Lil, errur recovery is nol ste-
videdly MAC. Brros seravery may begeevided by fhe LLC ar hither ienblevers.
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iB) (nthe incoming frames fpr transmission error. by wagool POS sad verifies oclet butuadary alg

ETLaRERR
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Halis transmission when xellsiernie detect!

ioo

 +  wont fra ed me diveedsy addtoamed ty

   oui Network Manageme

  
  

  
(8) Behedules retransmilesion afte ¢ collickin umtdl a euocilied rire limit iy reached
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£ Viscarls received trauaimigsinis tint aro foes than a nahvlriue, Feneth 
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\12) Removes preamble, Start Frame Delimiter, DA, SA, length count, FCS and pad field (if necessary) 
from received frames 

LLC SJ8:..!\YER 

ACCESS TO :...:...C SU8l..AYER 

! TRANSMIT MEP!.A 
i ACCESS ~ ... 1AN}\GEMENT 
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1 
TRANSt+T 1 [ RECEiVE ___ ! 

DATA fNCODII~G __ DA.TA DECOD!_~~~ 
Ptfr'SlCAL ;....&.YSH SK~NAUNG 

NOTE: Number& Nfer to fundiona ll;;too in 4.L4. 

Fig 4-2 
CSlVL&JCD Media Access Control Functions 

4.2 CS.l\:WCD Media Access Control Method (1\-iAC): Precise Specification 

4.2,1 In trod twtio:n, A precise algorithmic definition is given in this section, providing procedural nwdel 
HJr the CSM./VCD MAC process with a prugrmn in the computer language PascaL See references [A.2] and 
[Al7l for resource material. Note whenever there ·!s any apparent ambiguity concerning the del:i.nition nf 
some aspect of the CShlA!CD M.AC method, it is the Pascal pxocedural specification in 4.2. 7 through 4.2.10 
which should be consulted for the definitive statement. Seetions 4.2.2 through 4.2.6 provide, in prose, a 
description of the access mechanism vvith the formal terminology to be used in the remaining subsections. 

4 • .2.2 Overview of the Procedural I\iodel. The functions of the CS.lVlA/CD IVL\C method a:ro presented 
below, modHk•d as a program '>vrit.ten in the conrput.er language PascaL This proc(odural. model is intends.:~d 
as the primary speeifkation nf tlu.' functions tn he provided in any CSl\ilv'CD l\It\.C sub layer imp1ementa~ 
tion. It is important to distinguish, however, between the modd and a real implementation. The model1s 
optimized for si:rnpiicity and clarity of presentation, while any realistic impleJ.nentatinn shaH place heavier 
emphasis on such constraints as effldency and Ruitabil.ity t{) a particular imp1emenL'1t.ion technology or 
computer architecture ln this context, several important properties of the procedural :model shall be con~ 
sidered. 

4.2.2.1 G:rom.td Rules fo:r the Procedural Model. 

(1) First, it shall be emphasized that the description of the .MAC sublayer in a computer languap,e iH in 
no way intended to imply that procedures shall be implemented as a program executed by ~~ co~1puter. 
The implementation may consist of any appr<:~pdate technology Jnduding hardware, firmware, soft~ 
ware, ur any combination. 

(2) Similarly, it shall be emphasized that it is the hehav·ior of any JYIAC sublayer implementations that 
shall match the standard, not their internal. structure. The internal details of the procedural model 
are u~AefuJ only to tho f\Ktent that they help specify that behavior clearly and precisely. 

(3) The handling of inc0ming and outgoing frames is rather stylized in the proeedm"al :model, in the 
sense that frames are handled as single entities hy most of the MAC suhlayer and are only serial~ 

48 

ISOTES. 6808-2 : 1998
ANSUIBER Std §02.3, 1993 Edition. LOCAL &ND METROPOLITAN AREA NETWe 

(12) Removes preamble, Start Frame Delimiter, DA, SA, length count, PCS and pad field Gf necessary)
frorn received frames

 

 
 

   
 
 

LLG SUBLAYER

ACCESS TO LL SUBLATER

 TRANSMIT | :BATA ENCO: GA?

MCITE: Numbers refer to funetions Hated in 4.14.

one |S

Fig 4-2
CSMA/D Media Access Control Functions

4.2 CSSAICD Media Avecess Contrel Methed (MACPrecise Specification

4.2.1 Introduction. A precise algorithmic definition is givenin this seetion, providing procedural model
fur the CSMA/CD MAC process with a program in the computer language Paseal, See references (AZ) and
14.17] for resource material. Note whenever thera is any apparent ambiguity concerning the definition of
same aspect of the OSMAACD MAC method, it is the Pascal procedural specification in 4.2.7 through 4.2.10
which should be eunsulted for the definitive statement. Sections 4.2.2 through 4.2.6 provide, in prose, a
description of the access mechaniam with the formal terminolegy to be used in the remaining subsections.

 

4.2.2 Overview of the Procedural Model. The functions of the COMA/CD MAC methed are presented
below, modeled as a program written in the computer language Peseal. This procedural model is intended
as the primary specification of the functions fo be provided im aay CSMA/CD MACsublayer implementa-
tion. [fis important fo distinguish, however, between the model and a real implementation. The model is
optimized for siniplicity and clarity of presentation, while any realistic implementation shall places heavise
erophasis on such constraints as efficiency and suitability te a particular implementation technology or
seemputer arehitecture. in this context, several important properties of the procedural modél shall be con-
sidered,

4.2.2.1 Ground Rules for the Procedural Model

{1} Burst, it shall be emphasized that the description of the MAC sublayer in a computer lanpuage is in
no diy intended to unply that procedures shail be implemented as a program executed by « computer.
The implementation may consist of any appropriate technology including hardware, firmware, soft-
ware, or any combination.

(2; Similarly, it shall be emphasized that it is the behavior of any MAC sublayer implementations that
shall mateh the standard, not their internal structure. The internal details of the procedural model
are useful only te the extent that they help specity that behavior clearly and precisely.

(3) The handling of incoming and outgoing frames is rather stylized in the procedural model, in the
sense that frames are handled as single entities by most of the MAC aublayer and are only serial-
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HOilJ::C 8i:VY.><1 ; 19% 
... -.iNSVJEf}E ShJ 8.G2J3~ H~~~~ EdhJ.E·~n. 

h.0d. for p.n;:;·;:;cnhAiun W tiN· Fhy;;:kal Layer- "f;;_ reu.hty, many impkmHmhthmg wdl h:u:;tz;::ul }w.mFe 
frame& M;da.lly G"< a hit, o<;h:!t; o:r >Yo:rd \:mds. Thb <~pptna.;,;h kl~ tH)t bxm. ndket<-d in i.h·l pn:1-C0clurd 
mGdd, :->inr~~ thi8. ndy c9tn.phtate~ the d.\)f!cripd.on cf the hmeti{)tW 'Nithod; dwng~ng Hu:im l:tt- any 
WHY. 

{4} Th6 ~nodd. txwtsi.:dt< d «lgoritl:n:ns d.e;:;igneox'! w lw; tn:ecuted by a numhe:r nf toncurteni: prui:~l8kWiii; 
thmw algor-ithms edkd.:ively i.mpkment tho CSMA/CD j.Jr{Wi..><:lnt"e. The tim:Lrtg dcpen.dt~Mies intn~ 
dm%h.i. by t..hD mxd fur eon.nJ:rrcnt r;;f.:tivity fl~ lXW<>lV(d ln two way.e;; 
{aJ l'ri.KHNes 1/i?.rs~ts Extern.r-»t f!r_;udc It [§ R»i.>nrtwd thd: thi; dg,:.r.khnts aw: 4.'X<:;tuted "ver:y Elst-" 

rdnthe b; <.'xi.>.:;rnal ~!VmtB, in. £.\e i>'MhS-0 tlw.t £ p.nJ<1·:;;:,, rwvm: falls behind in it» W{WK nnd fnib t<t 
ro~pmd. to an <<R:h:rwd event h a Fmdy rw:tnn<~L f.\T "x-amyh:, wh•Hn a fn:imH h h:o bH njceiv,Jd, 
it b a::.~m:mHI tlMt the hiwhfi Atx:<·mr pr:v~m.lure P>!-8teiveFtrtm0 it altHif3 cnU;cd wdJ hd(~n:~ trw 
+arrw iE qu&>Rtinn }ms stf,rt:&>d ht nt·dve. 

(bj Fhx:>~ffmes \hrsus Prrx:esses. AmNng rn:o::>Ot\.."<08, no ns'<umptkm'l are m'R<kt abtsut ~'(:Ll.tlv~' ~pNtds nf 
e.w:eeution .. 't:hiii ll\0-ltlf! t.hat ea<:'.h :in.teratt.io:n between two fWi.lt'f*>M~s shaH hi.J ~"tn.Jeh;;;.Md to w~:wk 
n::n:n'>tWY i:nde.pende.nt oftb!~h r<usp-x.J:Lve ,;;1})(Je(hi. N0h:, however; thnt the th.ning: ufi:nt.et:aet.iorw 
muong }H"i.!CHH1~B "i.s <Jfkm, in. pmi.:, 1ut indixoct reHe.::t:hn t£ the dmi.ng vf ~'xh:>:rmd &>viitiL, b 
wh.i.::h nuK nppropddi~' timing ~)i-S>tmtph0n.H. m&y gtJJJ hr·: n.1adf,, 

H. is in.h':wd1od dAd.: tL1.1 ;:;:un.;:un'(ney in t-he modd tH~bd: thP p-:ua:U.d.\sm id:rin.de \~> {.hjJ h'Hk ;;~ mm:,," 
menLng th.~ LLC mA MAL' pn~u~du:n:s, iJt}:wngh dw; iletnd pandld i.d:rurture nf th:~, l.mpJemeti.l&Uow:i jg 

Uwiy t11 vn:zr; 

·L2,2,2 lTs6 i& PameHi in th0 P\'";}(:(~·d-Unt! Mod.d." Several ull\Ht't\l.tizm:;; fFlCd tG b:1 nHde n:ga:uhng 
tbe rm4hnd. wi t..h whkh Pasrd (,.; n~wd f<-w Hw uvH:lcL ibtrk cf the'"e ohf.e!"'Vtltbus ANi 0.« :h1hws: 

d) StmH hrnit«bons: of the hn;;p.i0.§\1 b."'<v<l bewt cirrun:;\<'0'\tkd to dmplify th(; s;x~dfk.o.tinn.: 
h.) The dem.~1iitt< d tJw, ptogn"l:m {><ith.blt0 tmd fil!lC><~lure~, L~:r t:xmnph) ~'ire r.n·~'Ol'<mtel in bg:iu:d 

f[rtmpiq;rk!, in t.zrp ... d~;wn otdm·, c~!'t"'<E.b Pa..c;.o:d or<k:ring nwtri.;.<:ien(-) havH Ctt.l$ hwn. circum~ 
vzmt(d. to bqJ:rovP readd:d.Uy 

(h) The prm.'Pf:R <u\d f.)de rond:r:nr:b.; of Cnn<:nrn:mt.: Fascr.d, i'l FasceJ der:lv·ahve, havP h.Nm intr:n-· 
du;;'e.J. b inthtnk, HK' sih~0 d' auhmmn<J"t.t:-'l t(Hln.trrxmt *d:ivity As. used hH\\ a pNO:>)f. is s~mply 
<\ para;netetl.\~fc':Y: prvV;\bn) that lwg)n,ii; t«t't.uti.c:n d "the twgin:ab:~Fr <>f Unld" L1thm: di;;w !Nting 
tnvnked by r.; pror.eduno o:llL A. c_y-tb !:'tnb:meat repre!iK1rJ ... ~ the m.ain imdy ,_:A' a prnr·eus and is 
ex<otd<A :repe.;;ti!.dly nwcvet' .. 

(c) The Ln:k nf variable ;m:~~Y bmmb i".n t.h•~ b.nv~w.p: Lao; bw:n"J ~::~r:cumv~~nk1d by t:n;>~.hng fhtmes ns 
if tJwy ar>:~ dwapt of a singk Lxd dztJ fwh.kh i.® mNu actmdly «JMWifhA). Tlw she GL!. fraw;e 
dcp:':t\ds on. tlw <>ih: diLl dnta fidd, h<m«' the valu.e oftht> "pscud(h:\mtstant" fmiJ!Kh'!:iiu~. shnu.td 
b~ thought qf as >'<nyb.g fn the h11.gA.Atm, (NI'H though it is fixed for. <u:t.y givm-t. fnmw. 

(d) Tlh~ use ufi\, 'lrttind H<\Wd h! n~pn~i'ierlt. i'i kHtttr; (as Hddt ;nut as hi.w} f()lbw,; thB <-!pi-rk hut ;:wt. 
the h:t:te.r nf t:l:w F!t..'k':El Her:-.:xrt, A.rH;e it d Uo.ws the underlying rq:tn:!!lenLr.\th>t>: to h-1) view{~d t\t 
hvn d.i.ff~mmJ ddn typm>, 

(?"! The mncld makes nn URP nf any explicit bter:pnx:m~iii aynrhr:uttizntk.Hli p6mi1ive~L lns.b-"'ad, aH i.ntet· 
P.Nt\>SS inWt'<K:.ti(m it: dnne by wny nf cnr:d'u.Hy i.>tyhted manipa.Lttiort vf sh<Rf()d '!<tria hhm .. E\rr exr.u:n 
pte, t~.fWU! vad;flhk'!il ate wt.: by mdy ~;ne, pmo:'~" and in.sJM1-l:i:ed by Hrulth(of -p:roctfW in. eut:h a ·nHinner 
f:bd.: tfu.c net mmdt. i.s i r..d.~pen.df;Dt of tl:wir .r:,xw~~lb ilH ''VO&As, While ~meL kochrdqm:" are :nd IJ0tlf!Pl .. tl.y 
~mitAhh~ !(rr dm nn:ultr:uchm ofLrr.ge umcuTrnlL pi\i{o<tmn:s, tl:wy Hi.mtAify the mndd and 1nnn1 ri.fAl.:r1y 
TbH~mhk the meUwds ~1pptopthte to thd tl'l(Wt Ek01y impl¥.m~mtatbn u~chn.d.qgi.fs (rnkn)(Xii:k", had· 
w·a.:rl~ ~tat-t~:··H~.!.JJ.:::.:hinHf..~ e-f.t~.) 

4.2.2.# Orgard.:eutkm uf th.~' Proct.~uffiJ Modd. TJ:m pr,~r~dural moihd mnxl h..:ir~) i;;: bumd 0n five 
coorx~rating coneD.r:n~nt prnt.<~G .. 'WS. Th:t~:.t~ .are ud.u;ll!y cidirtcd in U~e .MAC: su.hbyet·. Tht• n)mainbg tw<> pn}-. 
\:t,sw:.s >1h~ pNv·i<k~d by thtl d.kmts of tfrw, MAC Eu.bby<·W \.w"hk:h m.ri.y htdmht the LLC snbby<.":w) and. utihfl:e 
the ·:nh:riiu:::e; npf~Ldinn~. pnwl:dtd by the MAC Euhluym.--. The ii·•'C: p:r>::l•C(!.§Sh'l an.:: tb.u§: 
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 nee for orudenintion ta dhe Phesical Layer in really, muy ioplemesiations will instead handle
ivamwies.serialiyon a bil, ocletar werd saals. This approach bas not beet rellected in tha procedural
maddel, since this onby complicates the description af ihe Aimetloma without changing them in amy
wy.

Pe model cemiste of givertiomes designed to be executed by a mu
these slgoritiime collectively implement the CHMLACTY pracedmr:,
duced by the necdJor conturrent activity are pesoivedim tere ways
fs) Proceeds Versus Eaters! Rpevds, Hole aseuried that the algorithms are ceecitesdd “yey feet”

reistive ta ceteenal fs, inthe sense that ¢ precess never falls hehind in ie work and fails te
ruapend. teen external eventin « aly oanPor exenrle, whens Trameis te be reeelved,
ib is amined Uiatdthe Media Access procadare Receiverame is always called well befare the
trame in. question bas started te arrive.

ih? Pronsecs Verena Mrosses. Among processes, mo aamumeptions are made anvab relative speads af
exevution. This means thatesch Interaction hebween fea processes shall be sbruchured to work
soreseliv independent of thar cospective spends, Nets, however, thatthe thyleg ofintersetions
ariong processes is offen, by part, am imdirert rellechun of the Hie of external everis, is
Which came mporoprisgie timing aeammegiions may SLi DO made.
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4 Agvged Hote, 4 pridess is sitinhy
Masex Pula” ater Uebeingaei by a procedure call, A cocky shalement remresinia Ere minim iexhy of @ process and is

emecu iby Tanever.
te} "Eine. Leck af"variable areny bounces im Use language des teencicumveniod by Grealing frames as

if ihey are always ofa single timed sie Gehichie never actually emeetfied) The sine af a frame
deperdic onthe sies ofilednte field, benve the vabwe Of tie “gaende-comatemt” framefien should
be thought ef ae verving in the lone-lerm, even, Uhough if je fived for any givenfran

id; Vheuseof & variar snl lo- representa inane fae felis andax bets) follows the apart but ret
ibe letter of the Pasesl Hepart; sines it allows the enderlying sepresemtation ba be viewed ae
bro diferent date dynes.
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f the seb veauttisindopendant arth eiv csaniion seeds. W de eens hanigned GOWE ee Ee
ble fur ie conslroction oflatee concurrent programs, $ nd more ndarly

reseenble the meshods appropesinte ta the most Uhely iaplomentetionterlinelawios (microcidk, herd.
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Th.is w1_u:mlzabm <tf HKo modd ~10 i!h.J:'lt<th'd .h1 .Fig- A<:! t.md :reHf,eh> the fact that tbe tol'YHlHmied:i(m nf 
antlra frame-; i~ i ni:dabd hy th<: di.t'.rtt m': the .MAG ~mbb.::;'<.':r; whi k th'J hmi.rw <ff e~iUid.c.t\ 1xw.kotr nnd F:f 
indi,.·khwJ 'bit tnl.twff;,n;, L> h<HM!d nn inko:rad;iow;; twtw~o<.;n the MAC 1<ub!Ayq: m>d. tJN-) Fhy@ra,l .. Lruy,·w· 
1L:pmvk·.t\t bit tin-H:. 
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B'.ig 4·3 

t«<f'~ 

M"'~MEtft 

lt<:1lstion!W.hip Ar.tkOmfl CS'.M'A}(;O ·.vrm;>{x!Un:!! 

Figuu: 4.-H dq:ikb t;k, tlta.tk; st:nwtun: ef tbe p-m~du:rd modd, clmwing how ·th,e v.<.riqua p:ro<Xit>&a~ ~;tnd 
protadu.:na; ir;t®act by :lrnrddng each ntlw:r. Figu:rea +--+ md 4-6 sumrrwti;s:;e th1 dy:na:rt'k hehiO.I-'lM of the 
JtH)d$! &wJng transmhsi.on and rcn;pcitut, fx:;udn.g vn dH-! .ut-''f~t> that Ehll.U ~· PFrfo:rml\.'d, :ra'Lht:>r t.ha.n tb; 
protedau.1 £-rL:redano tt.ut pi'Xft::rm~ th~'m. Th.cu~qy; ofdw 3bamd ~bf.-1.• varbhle& i:0 nct d~;pid;.;.;d b dn: t\_g .. 
u:rei"', bat ~10 deB.e:r:fbe& in the «fm m<;:mtr; md p·or.:e :Ln fh<:o' 11-'tllowin.g w.:xii<m~. 

4.2.2..4 Laym· Mmnmge:cr:mnt .E.densium• tu Pt·ot•,edurd .M>I)dd. I.n (~rder tq inr'JI'JXh"t~h! nehlf<>rk 
m~mq_0~mt'I1.t bnctkui.E<, this Pwwdu-rul .M.odd h..rw twan C<s\]XHHkd beyend Umt in 180/LEC' 881)2.3 ; 1890 
Nctwo:rk mr.inag{ill":l~mt .hmdb:ns hr.<llf' [mm ~neo.r-ponrtr-:d i.nt,wn wrtyf>. Fk'-!t, 4.2.7~t2.HJ, 4.3.2, and Fig 4-4 
hov0 bu;m '*difh:::d rmd txp:m.d<d to }Huv·i.<k >n<n-'>.'1f.fl'\ml'.:nti"'crvkc•e;. Sv:md, Laye-r Management pn!nJdlinot> 
have lli-;0.n ad&A 'H 0.2.4. Nvte t}nt .FC\.:'i.t:il vurb.bb:£ mx: ehuud h<it'I•N~tn .Sv;Lowc< 4 &nd 5. Withjn th'J l\1a-· 
cal .. :bBr6pbmr.: pn!>"i(kd f.n s~!d:icr. 4, & "t" in the left m:&tgln indirahot> f.!. Fee that hna becm added tti aup
y:wt- mamig"l.:m~ttlt Mxvicea. Tht·«c hn<.;;c~ i'!.fB ~!tJy :rew~ired lf Layer M>nagmn.e: __ nt b being impb:tt:wnhd. 

 

 

  

PRUPEC ARIS : E885
SEITESoh o2.8

  
We? Beditlar: DAOCAL ANTSEHEEPER) AIRBASE
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This onraideation if the moked ia (strated da Fie 4.9 and retlacts the feet that the cummunication of
alive frome, ie intliaied by the client af fhe MAC sublavers whilethe timing af collision baked! and of
indiwidiiel lit tranefere ie based om imberactions between the MAC sublayor.amd the Physicaldayer-
dependent Dib time.

 
Brige doll

Reladenshig Among CEMAIOD Procedares

Pigute <-3 denicts the static stracture ofthe precdursl model, showing bow the various procuwess and
pracedearon giloract oe beveling each other Figures ded and di gutnuinerige the dynamic hehaviar of the
model durtws transmission and vecopelon, focustrar on the stepe thet shall Ke performed, rather than the
nrocadurs, sirdchure that garferms them. The wesee ofthe shared stale veriables is met dewoled in the ig.
ine, but isdeserfaed in the coments and prose in the ihlowing eseulone,

‘824 Leer Management Extensiona to Procedural Model. In order ig mecrmomate neheork
nhnawemernt’ functions, this Praceiueal Model has bees esuanded beyond thatin ISCVTER Bafo.8 » poor
Network manavonent fonctions have boon incorporebed in two wave, Bret, 4.2)4.2.10, 68.2 and Mg 44
have been maditied aud orpancded te provide managamean’ serviess, Recond, Leyer Management procedures
bave heen added as G4. Note thal Passed! Varishies ant ehured bebwein Sections 4 and §. Within the Pas-
cal desuriplions provided in Gechon &, a “2 indie det manin indiontes a Neethat- hus beer added ta amp-
gorUigmeginens nervlods. “Thean Hnos are only required i Layer Management is being inplemented,
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(l) Jt if. HH upper hm.nd on t.tw :Hquid.d0.l1. timtx of th~ .rtiiKii.um .. 
Cl.l H i3 f.m upp<:·>r bn\1 rd. on Lh~! kmgth d' H fhmH'. !hJ.gmi'-.nt ~fi'-AH'l'i.t~< by « n~! Lshn. 
t;:n }t i<' Hw ><ebAuHr~g qw.i.ntum br rd:nme'!:mis'..livn, 

1.\:; {ulJH! <:dl thw>J fund:imw. tlH'. dd timP Bft<-tH. b1 b.rgfr:r t.km the Eu.m of HN Phyf.'ka1 I.d(f;;;r .rvwd<rip 
pmp~-,~.w.tkn Um!~ and Hlfi Tvl~Jia Acu:·E« Layt~r mra.~mum j<:1.m timf1. Th·\ ><iot time is dutimrdm~d. by Uw 
pnrnmdwff of th<:: imph:nwn.Gtkm, e'!<'<~ -i-A. 

4.2.3SL4 C&~Hci.a:n DdetAh:m and Enfor~~·m0nL CdLdr~n.o; dH' dd.e·chod l.:w nnn:ibri.ng tiw <~olh· 
~ionfh:hwt e'!lgn~l prv,iikd. by tk1 .PhyJe.a! Lvm ... Wbea a wlbc;ion b U>Jhx~tHi durhg u fnmH>. t;mv;mb· 
Gton, the tm.Jmmi&>km L'>' nott(-;,minHt<~d immed.h.d:dy. frH->U~ad, the h'<:tnsrni~3ion c;m·J.rmu; vr~W u.dditkmn.t. 
hts <'[i6i:;iHod. hy jmnS:h.m htw~ &W£m torrm.mnltt1"d fcoun tl"t'{ :f'mm Ehe time eoHir<ionDd'<:fd went mt). 'J'l<:o col" 
k;l0.n en.i0rcement vr. jam guRn:utk~w thut fh~, duruh•m ofdw cdhr;ion lS f.'u.ftl.dent h em>cre its ddeebon 
by gl\ tmnMD iWng ~&atkm!-> en fh~; n;:twcrk. The C(lnf..('>ht 1)( the jnm i:o \lH.\'fW!<,:iJkd.; it ni<l_"'!? h~ any nxu;l. or 
vwd.<Jlik pRttm""TI mnver~ient to tbe l\:1.edb As::te§(-1 lm_pkaw.rr>:.t.icn, hnwer~.r, tht' inpkiTlwntat.lnn ;;haU nvt ix' 
inhmt:t(1[Hdy do><ignod. h be the 52--bit CRG ·•nduc ott:rtTe>!pon6ng t{) tlH~ {fhltti~l) "fnmH t:nmamitte.d pr"br. to 
Hwjam, 

<L2,33U'i f\fiHh>kOt1 .ikte"ko:d'f &.xtd ;R.0tra:um:aisehn:~, When <:l. t:rm1mn-is~ion dtempt bn<" h~nninnhd 
~hw h~ '~ ollbioa, it: .k f'td:.:ried by t.b~ tnln§mit:b.ng CSJ\1./VCD :-<.vbL\ye.t udi.l eli:.h.•:>r H. h su.'~~'%hilor u mn;;. 
imvm numhFr o( attempts (attempt:i./miU have ix-:en m£td.e Hnd ~<11 hwe ter-min<:tud d.m~ to <:::nllim.ion£, Nv'L~ 
that dl wt.te:mpb w k<:uwxn[t H giwm frame an~ (mapletcd before cmy E!Jhaetpt~nt. od:gdng h~mld> :ltt; 

tram;mitW:>.,.i, TJH, ~ehw.luli:ng ,( dm r.ctrMl'Hni:&.'!t0:n§ i& dHt~rrnim~d by a (~mt:rdkd t"a.t.d>:mr::ad:hn p:ro(>:!G& 
t.Hik:cd. •tnmeah;d bi.na.ry b:>(.Mtcnti~i bu;;kdf" At tiw >Jmlnfm&n:<:ing H ct..'!h~inn {jmmning\ the CSM.iVCD 
§ubh:.:t-'<.T ddRya bdi:rr~~ nttf>mptin.g Ut t~trr.;.n'..lmit the fraYn>:!. Tht.O dt:"lay i;; aa intewrr mu1Upk d" dntTimc, 
Th~' numb<:-;r (~f &kt ti.nw~ to clday b:!hrir(·) Hw ~1.th. tdranNm.i.,.~rhm atbmpt. i>t c.bu~on m; a un"it(J~rn"ly iihtf"ih, 
d.Gd randNn iu k;.p;r-; i:n t..hH range: 

[(all a.U:.<:!mptJ.hnit. <1.tt.empt" hul, this os>cnt: [e: tx~p<Wi'<:A £t<' un error .. Algori thnw ur~A to genm:Al:e the inte· 
t,"'Jr r ;::hnulci.. b.:~ cli,fl"Lgn«l to :mi.n.imlze fh<·o f:1/tte"laHnn. betw~~en the m1mtn>-x;,: genm:skxl. by any two sh1ti0n~ 
nt any givnt time 

Noi;<·l th$.t. the vt~b~s ;;ivQ1 ahoV{' ddbe t.h~ :mm:;t aggn::r;~ive beb:wbr th.nt H stut"km mny exhih!; l.E 
v.ttmnpLng tn .retransmit dte.r a u~m~;~nL b. i;LQ nmr><(~ of i.mpl.em>Jnting t!w ;dramHr.d::....;:do:n w.::hd~~ling 
p:roredu.m, atd;d:km. may \~th'ndute U(t".:--t.\ delay,~; thd will J~g-raJG ib awn Htl't"f(.lghput, hut in nn Lib<.-; may'" 
;,:t.nti•m\ m1:r~·m&mksim:~. f~dwdulbg rumit .in ;.;lnwe.r ?lV~raL>'i:' dday fx;t;w!~h!. r<->tra.nsmi~g\,1m attempt£ tb.aro 
the p.roced UH! J..:; [bed atHN<.' .. 

4St~LE Minirnn.tu ·.rwarn:e She, Th<: CSMA/CD Ubdia At:W<'E me<.:huaism n:qain;s: that n minimum 
fumw b:ngth << min."f<'uwroeSize hit& he t.ran.nnitte~1 If :f'ht.maShe to'! lee>!>\ th.a~t minT':nmwSiu\ then the 
CShJi\IGV MAC <mhL;u dmll app.en& ezJ:m. blk in mdte'! of (,.;i;ek;, after Hw ~~nd nf tlw LLG dH.t..n hdd. hut 
priGT ta u.lc;;h~hr..g, .<~.nd uppendi.n;;h nw FCS .. Th~; nu.mtwr gf H%.trl~ btl~ shi.H be mffiefi'--Irl; to ~m~un' thRt tl1Q 

fmme, fmm th~ DA field H:m)ut,il.> t.lw FCS Jidd induci>"e, ~~ ut lead min.Fr<(:nw:Si;-;Q bitf.', 'rl:m oo:nkmt; of th.e 
raJ w l.msp~<dHed. 

-t-2.4 Ji'nrrn~~ .&'~~f\plkm 1\fadeL CSMMCD MAC 3iJhlQY~>r fn-l.EH F't;:::phv~ imh.ill:a buth datE d.eeapm.i.· 
bb~Jn '~mi Mc,di<:> .. .i\.t..::--\wa mana~_fi'-Jnr~nt H(}~:X':<-i:r:1:: 

0.) Re«live [ht.a Du:apm.!.laU.nn <~~m.priM·:& addn>e>!g .mmgnitkm, fra mP s::hedt N.'>qyen;;e vnEd<:d:~Grl, mul 
f:rm:ua dhtw.e'!tm•Uy w pa1:w the hdd.B Gr' th.' rt)t..Yived "!:ram<: t:<> the LLC ><ubhqer.. 

(2) fu>(~·!ke G-Iedh Aece~>t .1\'.f-t>nfl.gt'mcnt comprh'i'ii H11.;0t"rlihon oF co.b~lon fragm~mte'! fn:)m int.oming 
!.htTfW5 a:n.cl. trunepJ:im< nf i'a.i.HWe> 1t~ Hd.d h<"lun do.ri.er;. 

 

 
 COMaA ANS

fh} Ibis an appar bound co fhe acquisitiontie of the mediun,
2) iije au emer bound on the length ofa Trame Trasment generated lvw collision,
a) This the achedullue qavalum for retrensm lesion.

 

 
Te OAD all three functions, the alii lime shall be burger them the.aum af fhe Physics! Layer roand-trin

propagalion Use and ihe Media Access Layer maxim jam time. The slot time is determined by Uhe
parameiem of the invplementation, sean 44.

42.124 Collivion Detection and Enfurcement. Gellisions are detected by monitoring the colle
slonDetach gigwel peowided hy fhe Physical Rayer, When «@ colicin is detected dheriue a Prante tracuritis-
sum, the transiisskmis nelierminated immediately: Instead, the crangmintior combines wetll additions?
ite edecitied by jamSice have been tranemithed feounting fom Eee time collisionttetedt went on). Tike col-
lion erdorcement or pm gaaranteos theé the duration ofthe collision is suiiclewt to ensure ite datection

g nll tranamiting atations onthe aeiwork. The content ofthe fur ig anupecitied; itmaw be wow feed or
verloble mebiers convenient ta te Media Access leolementatinn however the haplementation shall nat be
infentionady designed ig bathe G2-hit GRC valve corradpauding fo the (pertiall fume transmitted prigv ta
five lars.

  
 

   

 $20.89 Collishow Beckot? amd Retransussion. Whon a tranenvisaion attennt has terneated
due fea col iG by the transiting COMAguslever antl cither (iis succeseial ore gins

 Histonpols retri

erurn number of attemmnis ¢uetlemprlimit} hove bean made BB all have terminated custo callishone, Nute
thet al ablemple to tranarut a given fede are CORED.lated before amy an heeguu card eee ig Seuerds aac
transmitted, The acheduling of the retransmiagions is determined by a controlled rancdey

called “trimested bhiary execuoninel backelf At the end of enfireing « oollision (Gaming), the
gublaver delays before athiampiing te retvanemit the frame. The deley isan integer mnltiple af slotline
The amber ef ylot- times (a delay belere Che ath rebransitission atlempt ig chosen ss.a umlformly distrib
wierd fondointeger pin phe range:

 

 

Pe et SER

wesw

kos aig (a, 10}

 
tall atvemptLint altewiptie fail, ibis event is reported as-an error Algorithms used to genenre the inte.

pire showld be devigned fo minkslee-the operelation between the numbers weaeraled by ane twe atation:
abeny giver fe,

eo thai the values given. ahowe define the mosh aggressive behavior hat a stetlen aner exhily
uitempling te retransmit after @ collision, ln Ge course of 1iyiplemontmig ihe relrauimiseler echeduling
pinrailin'é, aaietion may intivides extra delve thal vill degrade He Gwn Cherenglteut, butin ne case mae a
elutien’s rgtransmissionecheduling reall in a kwer average delay hebwaen vetrenamiasion aftemets than
the procedure delined. ahare,

 

  4
 

 

4.200 Minicom Degere Sige, Tne OSBAES Modin Accoss micchamiom roqul hat a PAA
frame loneth of minFrameRive bits be transmitted. [fipamelize ta leas than. mmFrameSies, then the
GEMAID BEAC sublever shell aonend extrs bite im unity of octeta, afer the end of the DIC date field bot
prier to caleuinting, and appending the POS. The nnenber af extra hlte shall be suffelant ta ‘ehanre that fie
frame, fromthe TIA Aeld througthe FUS field ticlesive, is of lenst minFramcSige bite: The cortent of the
pag is wnspecfed.

 

  

L2.4 Prome Reoeption. Model. CSMACTY MAC sublnver frame vecomtion includes both ddie deeyaen.
Inflen arid Mea Actas management aapecter

GF) Beedive Date Decanmnlation comprises additors. RODEREED Tere chack sequence validation, snd
irame disassembly to pase the ebls ¢oihe ressived frame to the LILOsublayer.

i2) Receive Media Access Management comprises racntiition ofcollision frapments fron “ncoming
frrurice and imuneation of ames te octet baandavica.
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l;'i()flYG bYJ:<H ~ .1.0% 
1\NiVUU:~ .. L Hri t!M .. J, ·rsp f\Hd$' 

4,2.4.L1 Add:rt'o§:g ~ngnitkm, Tru• CSI~-1A/f;u !\iAC suhhy<;:; i" eapah.k d" .rf•U•gnhing lmii.v·[ciw:~: 
rmd grvvp r;,Jd.reasct>-

0! individual Add;rn~&>.R The CSMN.CD MAC m..;bla;o._'Z:r ·n.:iGl._lfrti.~GZ ;rwJ flcl'q_h> mq fnune whhs0 l.)A 
field {\ltrt.airw the i.mhvidnul uddres~ ~>ftht ''tutbn .. 

(2) Onmp Atld,.r-tc>::;{)s. 'I'h0 f.::SAfA/CD 1'.-JAC '"uhiay~r :n-)"0!}gn~U.':il amt ae:~~pb ;my fnwrw wh%~l DA f>Jd 
eonhdm-< th.t~ :flmG.d.t-s&t add:rP;;~i\, 

'I1w CS:!ItiVCD MAC mJ.hill,.'{Bt b eq:mhk of \-tctivatiag some nuntber. of gn:n:rp r~.ddr-.:~sn~s att qx;<:'ithad hy 
highet-- l<\j0n:<. Thf~ CSMMCD MAC ~ublay .. .r >0Cs<grliz~Y; and m:i.Y'>pt~ any f.rame wh><f.'e Dm-~tirmhon Add:r-e;<& 
field c:mw.fng ~l.r! CJ1;1Vt' gt'OHP ~ldd:rt'811! ... An st.'ciw; g-nnrp Hddiwls mny bH cle<tdiv-ated, 

4Jt.-4.L2 F:nma'l Ch<%k 5&"-qttmHJe VdidtH:ion. :FCS ·n\hdatton h t;.;:-JGntb.Hy i<h~nUu.d b FGR wm·· 
0rcd:ivm.. Jftbe: bil8 vf tlw iw::vmbg -fram;.;; (exduBi?t' vf the T>'C,S fidd itadf) &> m~t ,;y::n<J:mte <t CkC vdue 
i.denticd h; tho orM~ t«eivoo, Mt (ft!W ~<w o<S~urred •tnd tho f.'n:une itt hL:>:ntH"h:d. "'---'" in_v;t;.lid. 

4.2.4-, La T':nuT.w Di.tH&!fem.bly~ Cfpon H':eDgr~ithr, ufd~(' Sta:.rt Fnmw Y.Adimitf'::r s.t: t.h.e tnd ci.- the pr1> 
am.hk 1-wqu.a:~v:~, thH CS.!\:LVCH MAC ;<nbh}'\'l' m'o3pb th~: hmmL E thery &r~; no (or.Tv:rfl, i:h: f.rmm: iE dhK<>·· 
smnbbd and tlw fiddB ffH" paa.Hd b the LLC subhy0:.r by way z!f ftH fJutp-ut paumrd:(rts d the 
Hewi.ve.Frtuno O)k,'Tattflrl .. 

4.2.4..23 F'rmm~w.g, Tiw CSM.A/CD aubhw(or rec(~gr~·i:rA'i. '(he h-o<mdarie3 >:.:I an uKmning 1':-:a::rrw by 
monitoring Hw l.';:u·r-i01{~0n:-lt ,,ignil p.ro,J:decl hy the PIS, Tb'r-.:' a:re tw,) IWs;;~fhh> kngth ew;:ra t:hd: <::Hn 

oeenr, that i:mHu:doe m-fra.m-.:A ihh.: Lhe ihnn<·) m.s.y m: uw Lmg, o:.r it<; hmgth Il1K_'\-' IWt !x-~ ~H\ i.nt..tgt':r m~mbe.r 
ufodd..c; .. 

OJ 

( ,,, ,·,) 

. Mn:nJ-r.wm .f.'rwrw /Ji-M!;, The N£-<)~vlng CSMAICD ~ul>lr(;ct 15 wA T$l(p:inA tc enhr;.:,~ tlk franK; Gh:e 
hmit. but .~t i<> dk~w•d t'~ t:.ru:r.wde fmm(~» .kngGr th.a-n maxf.'n;xr-~t'<Siw ocWrt:s md n\m!:'t thla ~?\"<mt fi!-i( 

an (i,m.pkrm~rtblhmHb~:wnJ0nt) err<J:r, 
.ixt.r:(fr:r Nrardmr- of fkttoi;o in #hum:. Sint¢ the Fvmut d.- a wtlid frame qwdrie:; an intq:yw m:;.mhH of 
c~:-G.tg, only a t(~lhsbn n.r an err<..r e<m prndu~~' a f.ranw with a kmgfu thst 1§ lH}t an i.d.C).,'\'r c,;;dtipk 
•:f 8 bittL CmnphA.e fr.arr&{s (t.ru~t ltt, nnt :r<:j<~d.<-d HS ro!E.<on fnignwnlli; ~)\:'(~ 4 .. 2A.~iLl) that d,, nvt evn· 
hlin. an i.r;tet.,~r number •d' o<);ek are trtml'<itw tv the new•ea.t (~Ctet hvmcl~:<ry If frame dwck 
m:q<HmeH vahclabDn <kbeu~ an (~rrn.r in m~ch a framn, fh: fot:dtua C{l<(k a.hgnm<}ntT~rror i.'l·Np:;rtorL 

4,2-.4.2.2 Co!b._otci.(~:tt .fi'Htering. Thn HITH1.lhmt Y&ld fn:mw !'ikmll he <It .kmst mw a.lnd'i.me h1. length, 
This cl~Am:min0a !Jw mi.nFrHmd;;i;;u~, Any f:rmn~' c-ontaining 10f"~ than mirJ/r~me8i::w hitr is pwsnmt~d. k !x~ 
a fragrru:'nt. re«ultiag -frvm ft e:n!li.'lion, Since O«~sion<"l( NHiskn':ls ~lh~ a nonn.d [Ul.rt ><.f the IvL:d-ia A<:<~><:)Sf.' 

m~mnge.mf>:nt p.rnt(';dttrt, the d.i.f~ea.rding of '"m~h <l ht:im.-:.-roe:nt iE not n:p<r:M:~-0. as a H 'frrrn:r t.{~ the ILC :<tu bla.:N:r, 

4.:2.5 P:n:m:mhh~ Ckmrn'iid.hm. ln a fAN i:nrph:;:m(-mtntinn, m<ft<~t of the .F'hyRkd .Lay'r c.;mpnmmb 1UY 

C'Jkrwtd w ;,nnv-He v~1hJ output: SGITK numbm- of bit dm;;~ ffitcr hdng p:te8.'.nt-<d <,•ahd :k.put sigmtk Tlms it 
ia n&:~~m~ary b:.r a p1~amhh! tn be :>.tnt W:dnre fb.e ~vut d&ii:-::1., to al.bw dw PLS d.rn<itry to 1'i}~_v.;h i.h akucl.y· 
stab:-!, Upo:.r; r-.:~qumt. hy Tnummi.tiJ.nkMr;mt tn tr.a:rmmit {he fil:':>t bit of~" new' fmrrw, PhyakrilSignulEneap 
~hrul :ii.rf{t trMftmit the t:H"'·'runble, a bit r>e~gNi1f.0 Ui10d fhr ph:~-·uk.::il nw(Uum ;;~tubil:i2;<Atl(<n rmd Gy:r-.eb.r-.:mizfl 
tim~, fdl~)wed by lhxl Sbltt F.ra.me Ddimb:r . .lf, whik tnmt>mitting tb.> pn,Embb, tlw Fl ... ~ a~3>.;:rt:f. tk~ wl"h-· 
sinn dau~<:<t sigmd, any :rerrmbL:~.gp:rmunbln bit; d·raH b0 0e.riL The !)N&mhb ;mtt<orn ifl: 

'.Hw bltG mT t.rarw.mitu::cl in u.rclor, frm::1dt to right:, Tiw n<AhJ.re of Uw pattrf'.t-r) i...'l sud;. tlmt. i!w i.\lat\dlG>· 
tu ~mc0d.ing, it: <q;pmn:s fM a pm:+::dic WHI'eh;rm !\nth<:·) muh.1m thut <Jnabh+ bit r,ym:hronb,~ti0rL Itd·wulcl 
he nvted t.b"t the ;wta:mhk end;o; w·ith a "0 .. " 

TRUM) SESS 2 L0G
ARSPTERES Sint RIMS TSBelition TARA ANED REPRAL PEAS AERA 

ta Receive Dots Decimelaticn.

4204 Addvesa Heoagiition. The COMACD MAC sublever ix capable af resoenighi¢ bedividual
nid grown addresses.

os, peed cowed individual Ariireeses, The CSMAAT MAGsublarcorricnitizés and aceapis aay frame whase DA
fell combeins the tidividnadaddress af tee etatios,

fs frown Aciiresyes. Thea CSMAALD MAC onblayer recumives and accents any frame wheee DA fald
comtaine the Broarieast address.

ThetaMaArOD MAC sublager ie oupable af activating seme giiber of growe addresses ae apecttiod by
lnigher layers, “The COMAACD BAC’ sublayer recnoniges and accepts any frame whose Destination Address
field cantaing an acelve soup addresAn sete erowp ccklross may. be deactivated,

i228 Preme ChockSequenas Valigatiog. FOS validation it cusentially kantion! to FOS gon-
station, 1f the bite ofthe memming frame (embusive ofthe POS fold Heelf? de not generate a ORC valve
tlentical to the one received, on oevor hag cecurred and the deme ia identified as invaha.

$2.6. 058 Pree Ddeossentdy, Uines rocoraitien of the Siart Frame Delimiter et the end of the pres
amble sequences, the CaAAA ET) BAG sublaver aecuots Ube Stains. I Uhere arcue arrene, dhe fraser isees-
semibled. arel the Selle eee peseed ta the DLA sublevtr by way of the catpet percameters of the
RecdivelFrame operation,

‘Lote ieceive Medin Access Manarenaetl

i240 Pregive, The OSMAACD eublwwer pecngiies the boundaries af an incoming Thome by
noniboring tbe oaerlarSewse gional gievided by tha Phas, There are hwo. possible length errors chat can
aeeur, that indieste itfromed data: the frame mas he toe long, or dis lougth mer net be wrcinkeeer ember
wl oetets.

OD oBoxismy Pyame Sie. The receiving CSMACD sublaver ie aes required to enforce the frame sive
timit, but itis allowed te tramcaie frames longer then maxPrameMize setets and rapart this event as
no funplemintatiog-deupemideats errer,

(2) indeger Aionder of Getete in Mreme. Since the fremai ala valid frame specifies an ovieser member of
oolels, only a collision or an entur gan prpduce «frame with a length Ghetis net an inteper meltinie
of 8 bite. Comnlebe frames (thesis, nod retecied as collision fragments: seo dABi that do net cone
tain an integer aamber ef oclele are trenenied te the neared aghel housdury. If frames check
sequence validabion detect an errar in such a frame, che status onl alignmontBerer iegepeartedd,

 

424028 Collision Miltering. The axuailest valid foome shall be ah least one alotfie in leneth.
Thisdetornines the minkromeSics, Any frame conbainimg loss than ominbreinetioe bite is presumed to benee
a Erogiaent rogobting from oa collision. Since cecagional collisions ave a mormal part af the Media Access
mansperont proceluee, the discarding of such a fragment is pot reported as an arrortethe LLC suhlaver.

‘20 Eresmble Generation. na LAN penlementation, mont of the Diywal Layer compananis are
Slowed to provide valid eulout same mumber af bil Geos atler beup presested valid imutsignals. “Tins i
is necessary foro preamble te-be went before che start ofdata, te allowthe PLS deewiiey wrench ily stoady-
state. Wipanweaquest by TranenmitlinkMom! te trenseatt the first be af anew frame, PhveicaSignalEncan
wall eat traname the preamble, a bi saquenee maw for physical medium atebvieation aod aynehrogina
tian, iollewed be the Btert Frame Delimiter. 16 while bramemithing fhe presiable, the PLS asserts the coll.
siondetect signal, any rémaining orearnible brteahall bo sent. The preanible pabtern ix

LRLOLOTO TOLDIHIO LOEGLOTE IBLOIOUG FOLOION) TOIRIO1O TOPolelg

The bie ativansmifted in aisles, from left to eight. The aebure of the pattern iesach that, de Manches-
ier enceling, H ApReRT! ge a periddic wavelorni arte medhuin Daal enables Di syrcheronimation, i-aheund
be noted that the preamble onda aith a “o."

Bb
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1~~0/H~C s.go;. .. ~j, ~ ~ ~~.~;:~i 
A.NSliiiTE f·)(d SU. :t 19Xt I~dii;L~; 

4..2.6 Shzrt ."Fn~me Soqm:·.::tlC0. Th,, .PLS fi'Ci~gaizo;:.; nw pnl!>eHtii d' fid:t\'tty en tho nwdi"um thrmmh t.h~> 
{ciTrin· H~Tli&b dpnL n,;, iN dm fit~t ~nJ:i(-?lUnn that Jw fhmH {{!(.:t~;/:iun pnl(f>~i\ U>uu!d h~\ghL tTpmo n.x:ep· 
thn d"th;;;' ;:H;qu.(;t{;t-o W.l.GHHJ Lttrrl:<;diM;;;;Jy GA.lnwlqJ a.ld.t£.r part: tlftb3 preHtnhh' pnHcrn., Pby;dcnlBignd. 
I.knlp ".hall begin pmki.ing ''~H':Ci·)S>\ivi~ hiti:; Li .E~:;cdv<iLi.nL:t4gmt bJr pm;;;ing k· tlw LLf; :'luhbyH·, 

4.2.7 Gh;hallieehn·Mtl/~:na. Thi$ t>U_:th!li p-0-:rlid.e~ Jd;tfiHi F:rr-nw1 spf,;Jfi.<.:<~.d.Mtli :fvr Hw C8.M.MCD MAC' 
:->uhhyer. It b a ''P0.5Hk:d;io:n of ge.rwrk. kdnn:;8 w.d par.<u:mn:er~' k b<~ H8t~d in gyut<v•ms imp.lt'n:wnhng thi8 
ttH:>diel <·l<YP>!'G n.1dhwL 8ul:H0etion •L4 pmvideG va) ¥£ b:r i;hese Gd~~ u[ p&ramd.m'>i Ew .rH;~;mmwndcd imph· 
ment<Jthm& ofth:l« medb HCl'>)6§ ttwchan.0m .. 

4,2.'?.1. Common Cm:<&itmis und. Typt~§:, 'fh~~ foi!n•,'ing decbratiun& of ~xnl'lt.<.mt~ and tYI"""'~ OF' ured 
by HK frnrne t:rm:unniml.i:nn, ami rH:q;h<:m ':HM~f:iH1.2 ?Jf !)Ut:h CSMA!C:n snhbycr: 

oddres;c;Si<.e ·.·::. ", ; H.tl <.>r 4N bL'l ;n \:rlrnphom\; with 3.22! 
i.cn gt.hSiz~~ "" 1$; {in hits) 
lLCdataSi.<:>? "" .. ; ;LLC Dab" 8N~ 4.2L2, (1)\e)l 
fh~.d8Lw "'' ; \iu hits., '"' w~'"'·-' {0,. n'1.i.nf't<'l<t>~~Siz.e "' {2 / Hdd:n~.as8i2e + h~l'lgthSizc + U.A>::l.ubS~>:e + 

ttt{; LH~ ~ }j . 
~latn.Sj;i.~~(~ ._. .. ·.~ .·~ f~· .1.-=I.;(;d.HtBS:~ t;(~ "1 ... r~adSL~HJ 

cr.:;Sbx; '"' iJS: id2 hit CRC "' i. •ir:td~J) 
franw8i>:e ,. ... ; foe;;; x 1dd.n:st>Si1k + h~t:..gt.hSi:v:o + dd:·B!ze + c:r-z::Si;;w, ,;e~~ 4.L2.2())) 
tni"F':ra m<.?SL::e ·:: .. ... ; fin bib, impknr::ni.at.i.nn··ikp,nd(;r\t;, :'\ee 4 .. 1..! 
sktTi.me '"' ... : (u.nk oftlme 5:w eoUid.;:-,n ha.rd.Eng,. imyAemcnHh.m'i.··depended;, :'\efi <L4·l 
p:r.~:.arnhlBS:~z<~ ........ , .. , ;. tin hit.E::~ pby~>ica]-,n:~{sdiuJ§1--dep~)ndt?.nt1 

~lfd8ize ·" 8; (8 hi.t ,t;,rt ftanH dehmib:n·j 
hmnl.:.rHizP "' ... ; i.tsL.m. d' pr:.~:-udiie8i.:<;e r-.ud >lfdSit.>~'Ji 

t:ipe 
Hit;.,;.!) 1; 
.Addm"'GVr·thw ""arr1:\v :·1 .. .i"i'ddrbst>SizP] of Sit; 
Ltl·tgth'Vnluo ....... WNV]-' [1 .. lt'nt;'i.h8it.d r.{ Bit; 
IJatB.V.alu.:r~: ~-~· ~~rrr:..y ~l."dnti~Sizt?] o/-.: B-it~ 
CRC'Val.~H' ··:GINty lL"reSi;;w] <;/hit; 
.Pt•NltnhbVr..b;;;, '"' r1:rray U .. pt+~·-vnh·k~SLt•~T li{ Blt; 
SfdVit1ue '·' ~rrn.1.,v !LafdS:iz;,:ij 9fHit: 
\:':'h:~·v;~r~nlnt -.-.-.=. ftioh1tt. hrt;;:.:).; (l~·o \·V~\V$ ·ht 'v·>~-w{ the tn):tt(:td:s of ~i fr·;.1n;:~~ 
f1 t=:ad.er'!=/t.{~Vi.?·'F~~A r~ t ;;;.; fh.t.~:adet'f'\ ~::1d:q., head ~:::rfE ts) ~ 
}1/-r.a..m.:t-::. ·'·~· re~~tlr~{ {F~)~"lllat c~f \-i.;:.Hiir;;, /\e.cH~%~ fr.arrs~~} 

oaso '/l<.':'w:. V)owl\rint. of 
h~>b: { 

d.c5;dn;xtionFi.ekL Addn~i>!>VHlmo; 
>muree.F~dd: Addmt>·.<>'il<Jln~~:. 

hmgthFkJd: LengthVrdue; 
dd;;:JF':idzL TiataVduc 
fo:-;Fiehl: CRC'VaLw); 

bits: {<.1mtent.w fJJYa.y ["l.,;b.;m<·:.Si;wl nfB.it) 
·en..d: {.F:rt·HH(}~ 

Lkm}t>t .~, r.~cord tF~wrr-nt. d' pn"-.:".rmblc <md id.:o.r{ fr»nw ddimi b>d 
<:c.:;e f:wndcrView : J.lcaderV1.fwtf'dnt ()/ 

h.t~~~d(~:rFiCld~\ ~ { 
p:r<h:i.mbh1: .P:rm~rnhl.r~Va.lne; 
N<L1 : smv:;;lud; 

b;wierbib ; ( 
h~::x~.d.!~r(\;ntA~r:::t~: : nrr':!xy fl ~:.he~~:.dntSL:r~ci o{ llU:) 
{ d{~hntn~ b(~.rt.d-=.=:~r for .t\l~\C~ ·fn:~.rn(~} 
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4,Z:lJ~ 1':t\lllU%~ltlt State 'Vbdahlet~. 'l'he -fuH(lwing itettvo $H~ "il'fl0cific b fhn:ml i:.:nm<!misd.on. rs.,~~ a.lw; 
4AJ 

CWtsf 
int;~r'f\m:rH~Spa'ting"' ... ; {mi.nlmn:m timH lmtwrn:m frtam<r.s} 
i rtW.:r.Fra:maSpa 6.rtgPe.:rt1,..., " . ; { d u:r!tthm of ftrwt p.orciOTh of h.1.h'.l".Fnvne timing. In. :<>mg(~ 0 up tzt 2./a 

in t&rFn:um~Spa~[ng} 
iater.Fm.moSpadngParl2.-.-.-.... ;{dl.:wttticn of n~mai:w:ior of inter.:F:rame tinting. Equal to 

iuter:Frame8padng -· int;~r·r:ra:r.nd'ipadng.Fart.ll 
it'/;k>tnpHJ.ntit"' ..• ~ (M.ax mnnba· ofthrt(~S tn dtmttpt t:ran<~mi.<J.«ionl 
badrOfi'Limit = .... ~ f.UmJJ rm rmmlmr nftim~m to hatk ufff 
jamSb:(~"" ,., ; {in bits: the valu>t:\ depends wPQn medittm a.mt 0t~lllfd;m dQt.e-t.t i.mpkr.mont.atinn} 

outt,l'(tingF.'rarn.e.: F:nmH; [Th.c framP to be trans.mltbdi 
o u tgui:ngfhmd<~:ir: llm1 d f~r; 
cu:rnmtT:ra.....amitBit, b.!1tTrtuwmitB it; l. .'h:am.eS!.:r.e; 
(.PositLon:il i'j[ ctH''fetl.t and l~.sJ: out@'dr.g hit& ir, nntgoingFnmid 
hmli'k&.d.iotHit: Lh~~s.dHSit,e; 
di~h,mag: Hooh~Hn; [1mphm any pendin.g- tranttm~PilfuiYn mw>t wait for. the mediu.m to dm1.r\ 
f:r.amdXTafU.ng; Ix)olem:~.; [Imlie.ato.~ that smtga.lrtg?rame w <k+tn1ng} 
aH:mnpbe~ O.,t.ottmuplLin:dJ; {N\~m:be1.' dt::nummifsi.on attempt£ on (~utgoing.F':rame} 
newCdli~ion.~ :tkwlean; (bdkaw& tlmt a oolliefon hJw nu~u:rwd but: hag not yd !x·;e.ro ja:wmd.l 
t-ra.nsmit.Sw:x:iW0itl,tf; 'Boolear,; ritu!'M:dng im:l:icaf;mo ofw.h.edw:r tnmsm.li!!Bim1 is sueeeedingi 

lUJr 

i.ncomingrrame: Frnme; {The frnm¢ being n;;,;;ci ved} 
ett1'l'0ttH\eC'(.ivd:Ht: l.,fru.meShw, {f-'n.'lti.Uon of cm::rent hit in inr:omi.n.g?ra:mei 
n10t>iving; Ik:nhmn; Clmher1.te.-E fh~it s. f.nmtE n~eqrrinn is :b pt.ogn~m>f 
o::no&.,Hits: {L'7~ {Cmmt nf •~xtf1S& traHbg hits twyowl 00tet boundaryl 
nmeive ... Su.ccr•fxhng: Boole.r.m; [thmrri:ng bdi>:at.<:rr ofwh.t<ther.Tec:eptir.m is Sl.K'Ceeding\ 
HJ:ldLwngth: f.h!ok~s.n; (Indieatnr of w\wthflr r<oc~·+r~0. frmne har « !ength ~nTur\ 
hl!eemhMaxL~ngdl; Boobaa; {fndi<:fttm: of w'h.wthe.r rereivt><-1 ftame has * bngth 'ionw;r th.f.w. Uw 

maxlmum pNntitt&d length\ 

type 
Tr}msmit..StatnE"" (tr.a.w.mit.Hhd:~lOO, tmmnn:ftOK, m&:C(!SS:iv~·C1ditrionCrro:r); 

{f«.5u.k of Tr.am>mit'Fnmo (fJMr&tltm} 
ReefJive.Statu~J .-.-.-.- (Nloeivd)w&bied. :rtw~:iveOK:, f:r(.lme':Uwl.•Ja.g, f.ramd)he.ek.En'{}:!', len.gthErnw, 

al;\b'Untent.f..:-rn~r.); {fuH.tlt of fhcdvd<rame opfm:l.tionl 

frtndion 'T:rawnni lF:rame ( 
des.tinationPa:n{m: Addn'f!sVilue; 
so!tr-ce.Pa:r;lm: Addte~:>s:Va1ue; 
k.agfuPat'&.m: l.>tltgt.h.Va1m~; 
drttaPhmm~ thb.Valu.~>); Tr.amnnitStatus:. i":t'ranfim'!ib om~ fn:qne} 

r'hnetion .f4~ei\n+'rm:n# ( 
vur d,~¥hnfttinn:Pamm: Add:rmmV<~.hw; 
!N1.1" sou:rce.Pt.\t"A'ltl: Ad.d.reatVdue; 
var hongthPHnun~ LengthV<:0u;o-; 

58 

TSENTRCT S8b209 2 ERS
ant G00, DRE Belelas  AL ARLD MECCAEAD ABILA DEEDSvaER

42.72 Peansit State Variables. The bllewing tenia are spectiic te drome. tranemiasion. (Bee alse
4.803

canee

interFremeSpacing «= .., ¢ idinimeon dime between frames:
interFremoSpadnePartieiideration of fret portion af interFrame timing. In venge 6 up te v8

interFremefpacing?
interPrameSpacingPart®« ...deratia: of femainder af InterFrame timing Equal te

interFrameSeacing -~-iaterFrameipaciigPartd
abbowrptldendti.«> {Mex neonber.oftinres ts ablenol tranumrission)
bacdkOH?Lint --... : (Limit an wamber of tines be back -ot
jomelea = ...7 fin bite the value depends upon medion and oiliaion detect incplementadiont

 

 

see

culedingPeame: Frame: {The frame te be trasitted!
auigeingFender: Header
cufrentlrensmrntiit, beatPrancmtBe: lL cramebize:
iPasttions.<f cuteuet and last eutpoise Bite in outesineFrame!
lngiNeaderBil: 1beaderSixe:
deferring: Heolvan: Urophes any pending tranemission must waiter the medium te cleart
frameWailing: Boolean: (iicates thal cutgaingitrame is deferriag)
ahtempten DuabiemplLindh:umber ofpraneniseion attemeie on onigolnerand)
nowCallision: Bosleant Gndicates that a collision hay occurred but has nolyol been Jannied?
tratomitsucerdiag: Bovlean:onning iudlicator of whether Grenmission ls succeeding!

 

‘2.9.8 Receive State Varinhies. The idlowing items are spectic to frame reception. (See aleo 4.40)

oor

incomingTrane Prasie: (The frome belt received!
coryentHecoivelic: 1 drameSine (Position of current bit lo micemingyame)
reoabying: Beolgens Sedicshie thet atoms recemtion ia in irogrosst
exedseBite (7, iCownt ef excess trailing hits beyond octet. boundary?
neceveataccsaling: Boclesn: [Renning indicabur af whether reongtion if quccending!
yalidLength: Boolean Undieatur of whether reteiveddrame has a leneth errer:
auconieMex]aneth: Bosiean: (dicnter of ehether vseeived frame hes 6 length longer Then Ube

midkinmrn pemitied lengthl

 

 

42:74 Saeooeaey of Dnterheyer Interfaces

(1) The-baturface to the Lie eublaver defined in 4.2.2, is summarized below:

fypne
‘TrensmitStotua « (transmitDigable, braneminlA, excessive)olliwitarlirror

iBesull of Trariemilfreme aqperation} .
= Reccivebtatus = (reonveDigabled, recaivellit, fremelholong, frameCheckine, bagiior,

sheomenthevor) (Recut of RocelveFreme operation)

x

fanetion SranomitFreme ¢
destimationlwran: AddresValue:
scurmelara: AddvosaValue:
lengthPaver: LenrthValve:
dateParam: DetaValue) TranentGtetus (Sranaioite onc frame!

funetion ReselvePrame {
vor destiontionPara: AcdirossValue
vor spureePara: AcerdugValue:

vor lengtheran: LengihVabaes

SS
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1SOfl.f;;C t&U·S ' HU!:l 
tJ\.J.sur.-rr~r.~ Std . .SG2~J= Ief}~~ Ed~tk~~ 

~)l(ff' 

ca.rtietS(+J:\f>t'·; l:kmhhi1.1.; {indk;~.h:r> i.IH;mn:i.ug biNd 
tnm~mitting; 8(";olem1;. (fndkab~s nnt.gning bit&ffi 
wrwT'rm>smHthtfF Book·..an; (lndkstea h:a.nsnni~d.o:n. ht pmg;rerw m: just cumpktcdj 
cu~hii'io.n.llek<{~L Bookm.n.; (fndieah'o§ m.mlium cuntetotion) 

pn1cer.lnre 'ftHno;:m:itTht tbltJ\;tran: Bit}; fTr&ti.§mitfi. one hiti 
/un.cliott lhotoiYI£"<Bi:C Hit: tRVX':iVMl OtH~ b~tl 
pnxxdunt Wait (hi.tTinwfl: i"nteger}; {Wa.itfii f(}f ir.die'&ted nu.mtm:r r.d' bit.tJmes} 

4.2/1,5 Ststa Vwr:hlhle l:niti~Jiggti.on. T'he pr(lredu:rt) InitiakM~ m•mt. bt~ nm. when thf~· I!&AO suhla:ver 
bBg~ns q;{(',ratiun, ~wfurt~ any (IT the p:ro<:f'mi~1f., ~wgin \JX(K'l:Won., fn.itLd b:.; seta (-'f-rb~n. crudd Eh.a.ro:d eta.i:.B 
var.iabfeg to the;x inlt:ia1 vah;:t~e. tAU cthet gl.okt1. vatif.l.bli'.-S a:re ap:vmp:riatdy reinitisliz<'d bcfntf' 6rtth U§'i') 

.lnitiaHze tlwn wait.a fbr thE me<lium t/1 be Hie, and st,tr'ts opornUon of the varioutt p:ror:(~SBW&-
lf Lay"':r Mann.gemr.mt. it> implmm;nb:d,. Ow luifidiZK~ r.mk.1.'cimt~ shall ody he c?\lkd as th~: r.t:au.lt (>t the 

initbS<::.t•MAC nctbu CL2.22.1\ 

proct:"IrtlYC lr.ddaHM~; 

/'.W;{{in 

frarr.wWaiting :""' fhl.H!e; 
dHhn::ing :c::: fa.hm; 
n.ewCdlidon :""' L:i.ifi!H; 
trnn&mitthg :·.-.. , falm:; {h :inJorfw::e to Fhymci\ L><Wii'r"; fi@!J hdow) 
n:<e~cjvin.g :"" iuii.>(J; 
u:hi!.e (<:l.td1wSens0 dt) nothing; 
(SLwt exe-Gution of ftli procesMt] 

end; (bitialiMJ} 

<Li-,8. W:r.ame 'fru.:ru:m.istfkn:~, T1:w algorilhnw iu thb M-z>tth.tn dR-iine "MAC f.l.ubJ.:wet fi:-awe tnusmiriukrrL 
'.l1v-; functim~ 'l.'ransmitf.'nurw\ i.mphcnw.:ntil the fumv;.: t.rans.rnbshm OJ1l~:r;;1kkm. provide-d. to tlw L.UJ tuhlayH.· 

flMtctioJt Tr-nn.sn~it"frat.th;)- ( 
d.estfua thntPanltn. ~ Ar.ld:r(')stl!\!;{!t~~; 
s-ouru:~Fz~:r0:m: Add.r01·n;:Value; 
hmgthPa.ra m: Length V~1!ue; 
drrte,Pr.tn:un:: DataValu%.'): 1'mrmmitSt&h.w;. 

pnux~d.:trv TriHHmritDid>t":fi1kap, ,,. b.;i:Jted protedur~J; &e!i body iwloV~rj 
begin. 

if tm.nnm.i tTfnHhbd. then 
b-egin 

T:r&nMititDaL:d:i~nr:>tp; 
T':ran.mnit.Fr0n1e ;"": 'l't<:mHmit:Lin.k.Mgm.t 

i!.Yui 

d& Tr.a:rw:mit.Fr<mw :"".tnmsmit1JieaW.ed 
end; (t'rmwm.itF'ra.um} 

.thmnsmiG~Bi.nn is t>SU·ll:Jed,. 'fra.nsmit.:f'rame eall.'l! the inwmr.tl proeedam Tmr.wmit.DEta:F>wap to vmst:ru.d 
th~, fmt~H!, .N~wt, T:nmmnitl:Jnk.Mrrmt .h cnlkd to perform th~ &(ltuaJ transmi<~!:i"ioiL 1'lw 'lrrmsmit:Sta.tug 
w>tnr:m».d \n.dicate;; t.h.e ~-u•X:t~sr nr fui.kre of lli~; tntngmi!'Whrt attt"mpt, 

T:ru:nmnitJ)ahlEn.r:ap huUds tht) frame und. pla.t1'C-s the 32,J:rit C.H.C in the fnmw dmek l'wqwm.n: tiahL 

pt·<}ctdure Tnvn.tl!m~tlJ&U~Em::;q; 
ht-:frkn. 

with ~mtguh:!.gYramt: dc1 

 
 

Ea
Se Bee CAGES

vor delarwraw: DateValueh Hecewetintus [ecudes une fare!

2) The isterisce to the Physical Laver, defined ind. 3.3 ie summerigand below:

 we: Beohwot:, Uadientes incoming bite!
tYanemithe: Boolenn. iudicates oute page Bsthal
weeTraxgmbicine Booleoe [sdlontes bominetonin progresstied completed!
collisionDetect: Boolean: (indicates medium contention!

procedure Tranamiiiht (otParan Bick [atiemite ie bit)
fenetion Bacoiveblit: Bit fRecwives one bY
procediore Wait (nitTimes: integers (Watts doe indicated number of bitimes!

 

  
  

  

Gi. State Verishie Tnitlaliention. The procediwre duitialse mast be mumwhen the MAC sublaver
begine operation, before any of the procdinios begin axeortlon, Dutalive eete oarhilu erucial shared stale
vurlubles to Chely initial values (AU) other elnbal variables are aporopriately reinitialiossd before ach wae.)
intiobwe then waite for tha medium. ie be idle, snd slerte umeration of the various processes,

ff Laver Management: is imelemented, the Iuttieliae procdure shall only be called as the result of the
protiniiaeMiAl motier (2.2208 2),

 
 

 
 

procmdure Indtisiine:
eigen

frameWalling ox fabled
deferring o-falae:
newtallision

transmitting rm false: (in infertace to Phewesl Laver, see below)
receivingto flee
iontle carrierened de HOU:
(Start exoedtion of all proncasms:

ard; (Initialine)

 
 

 

   

   43.58 Frame Tranmeiedion. The alporitiens b: this section define MACanbloyer frame tranaming:
The function Trangmithrame foailements the frame iranemisaion operationgrevidedtn the LLeubiayor:

 

Panotion TesnanlePhrain€
destinatonPoram: AddressValue:
aorrcePares: AddressValua:
lengihParaw: LenethVeloe:
detaParann DeteVelne) Prenemthtatos

procedure TranemitDatabnean, ... nested proordare sec. body below)

 

Segrdnn
ifiransniineblad thes
Eatin

TremendaRance:
‘Tranguilfeame oo TranemiiLinkMert

eed
eisd TrememitFrame odrenemiiDiee bled

ened) (Tranemit Prarie!

if transmission ie enabled, Transmidlvame calla the internal procedure TranemitDatalneapto comsiraat
te feasud. Next, TranenitiinkMent is called. te periorm the actual transmission, The Transmititatus
returned iuditaies Hie secness or Tallis of the tranamisaion atteaypse.

TrotemitDotalnosn bulls the frame amd places the $2-it OC ip the frame check sequences Held: 

progtiiure Trantnhlataaca,
degen

noth outgoingFrame de
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;'t::::t:::::::{Hl~:.b~!~~~' ft:~:tt:~~:t:~. 

·~::~~~/Wf 

dn:Ad!Lttdnnfteid ''" dt>dld:d:\:.i:hnl\trwnr 
fM'i:t:ft:t:~f:~·F\~;~ld ··,·:··. :~~:;m~Kf:T}?.P:4.th n::: ·: 

kJ~:.d· fr.::1n~.~:t 

with <NJ!g<lingl:{;:'Mrler J.n 

u:c~;;:~:~:r~~::,: tt>~::w :::trn~~t :n:n:r~, :~::~):' tf:~·I:::::nin.a:t.:::.i~fi 
1: ~:~j,>.:,:::t~\.: h ~: . 

··~· 

' 

,,.,. l);. f:Pl'X<Iil1liii!,Si'>\:'!::i(':<dk:rt .,., 
!0\t,t(\i\T)> hiP'· .u:;:t ri· 

if :H.L•\Jhptn ~" U f.Jwn HiV'.k(HY; 
ft\Ht~ e \V\~ j h ng :.~·. t..:rt:u:::; 
);;!,t\)(\ilbNi!ln.l\.r:tKt ::c·!'hl+< 

<<)i<H '1\NHJ;;t: 'i:LinkMgmt 'n iiKC0'%1).\i'fe{>i!l!iHi'>nli>T(Jt; 
I-R}'JltMynti1\<~lH1 ~·nitC•.;un.h:>Y!i; H'·.F·J.M.'·'" 
CtMt; (l\Y¥HAHlliLinkMgn;t] 

Dihen Hachinl:
Lee 
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YSO!iE:C o80iVJ : .1.9\rl 
.:~1\.rsUHU~E; ~Hri ~//1.~\ LHJ~ Ed~dm:~ 

Each t:hn<c il fnmtc t:rnnsmLit-,1im a1h:mpt: (;~ in:J.id:nd., St<>r.t'.fr.ani<mtt te?! cdhcJ tf~ dcrL the EitTrarb!dt"7T 
prwcH-lS ihd hit trun;;mh>:-:l\rn dwdd begk.:. 

;rrr.~(;ctltu·.:::~ St(!M 1'~r-anrun H.; 
be pin 

c'-l.rnml'"C:ram.;mitfH ;·::· i; 
b!«t1'raMrdtBii: ;:: .. La.rud}iu~; 
tr~mJ.r.n ltSvo.;~:¥.>rYn.g > tn}t!;, 
t:rrmrmtitlbg ;o;o tnn; 
kHlkadcr.Bit: ;'"' bcaduS!;:;e 

end~ t StarfT:rnn ~:c ~n.i t} 

Chec frnme t.r<:m>)mik':-rtvn La~ been ·[ni.t.lutd, Trorwnr!tUnk.tdg-mt mo-nitor$ Hw rrwdium fi11" c-rmt.vntinrt by 
rt-)pt!cikd1y edll.ng ·wat.::"h f\,~-t>:tllii<kn: 

pn;<.x':.<.h re \Y~tk: h.Fm:f\l His:1on; 
!x:gitx 

if1.ta;V<tr[LSnccvling fTnl ;;.dbin.nikL:<....i: tfwn 
be,."?fhT.· 

i{r.-urn:dT:ra.n(::mlfBi.t > \minF.ram<;.<:;ize- b:oarkrSiu~) t!wn 
·lateCnllidt.n"Ern1r ·:·"' l.:t'!t!; 

newDnHhi.nn :""· Lm\ 
t:rmnmitS"F'n;,:Aing :"" fd~H' 

Wid 

md: (Wot~hfi'q<>~Ws:ivni 

War..<:hf\;d"\~llih{l.n, ~}p~u. dd;;·cting a u,H-is,ivn, vpzJ;.;te£; .nfwCdlh.bn {fi (!m)u;:-e F<U]Nor. jm:r:::ming by tlw 
Dit.:'.l'rnn&"f"!\kc;;r ;co;-:E&'O. 'I.1w m:r:rent tnn ... ,;mit Lit m.1.mhH Ts thed>:<d tu t~e~~ ifthiG is, d. hie <::vHir<imL .if b.:' 
cdlis:!.<.>n otowl h.t<:,:r tL:m .::. ud)f.ion >;•/.rdow uf 5J2lrit t:imc~; ~nto H~_,, F'dw!., it. is enndd.torul "~ ~~v>kn~c vf 
""' bk ~dliliiort- '[b; point:-<!: <dti.eL t~K euHb;i(in i~ n~x-:i.\'<i'd io: dd:erminw hy J:tw ndw(,r.k mer:ht prqJCtfP· 
t.btJ L.r.m: ~{nJ t.lw +:oL<,.. hmc th"l,.mgh J sbdnn ~~nd, u.;,; such, i;., im)!tc.m~:nbh0n,-.,:kpcnd~'nt ts•+ 4 1.2,S\ Au 
imp!.+nHmtatb.t\ mE.y •+thtt.Al.y .,kt-t tn Pnd :rd:.nnwmi£r>km d:L>mpts dh~ :·l 1Hh <~IilLi< inn :i~ ~kted(>("1 

Afb:r tnmd:rtit>t.Jnn ({ ·lJn; jH-m hw; lx-:~m o:~wpki;;·:tL, F Tra:nsmitLiakMgt:d iktnrmi.nNt th;,.d: Jn(Jh~r 
attempt ;,hodd bH uwd<\ HadrOff·is miLd tn sch<di!.k; i:tN-; nf,xt atk•mpt t0 n:~t"ra.0nnit the !r~tm~. 

iAir' m!:>dh'..:k.Uff L .. W11.; [W,n-k·>m v<.~rinhle ~iffhd~:Oft) 
proadi.i.N "Fb;k()ft: 
hr.>~JfJt 

r/abanpf:J."' l f:hd'!. mf.n:Um:k.Ciff:.,., 2 
ehe iFattmq.Ar; ~-; b.t>rkUff:L~mil: 

t.!um. n:wx B:~ckOff >·: max fbckDif/ 2; 
\Vai1Cakk1\rrw x RmHlmn(L maxhr.J.'..:KUff;) 

,m.d; {.Hack:Off] 

fwr..cti.rN< Eimdom {hm> hlgh; lntqr,<:r:: intqpr; 
he .gin 

P.~•ndvm. ~-'"· . , , (unihrmly di~td:mh~d -rmAnm inktf•.:w r sud:~ ~h<\t !ow_-,:; t' < highj 
w.d; {.H.a.ndnm) 

Bw::kOif po"'"hrm~ the tnHl.e"k:d bin.ary !~xpou(mtia1. ht~<::'kdf n~mp.1.td:ion nnd ·Jwn >>"Hlt~ hn• the e?!e!ed.ed 
.m nltly"L! A th•' sht tim<::. 

Th(: J.kfhes:tt-(o proc·t:•tw t'UH ;uyn.du:onowJy t_,;, um'bmwu ... '-ily ~:umputc t.fH~ p:r<Jp!:r ~'J.lu<:: kr Hw >n:.t6rchle 
dehrr-ing, 

.fJf"O<;<:J->8 T.kf.,n:onc-e; 
tx~pin 

cyddmain bop!· 
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BE Gid 600.3 SMa? ABEL  

Bach tote sdivioe trensintasion atiempt ininitated Sort
omiteas that Int trankiniacion should bese:

ROMAINE ds cede togbert the PhTra rearseter
 

 

 are

borin
currentTrarerihEaib co: Bs
inetPranaite ce Pramebien:

transmitSacmmading ja trys;
Sreneeiibhig cee dru’
lastHeodorBificoe hasdoriica

eet, (StoelTyaeperth

 
 figte SieTra namnit:

 
 

 
 

Cride fara trey

Fepeaiediy calling Wate
Liniiinted, TransitLokMemt monitors theamedium Ga oontention by

bardaisha:

procedure WatebBoeloHision:
Segre

ifbranermiSuccemiing ard volliguendgiost ders
Preavery

?f @urrentTrangmiiBit > eminkremoSise ~ hoeodertica) Men
fetslligins Merar :

mewCollishng fe brags
trongniiucceeding ifalse

eraed
ened: WebebhPorColi aion }

   

 

WatchMorCwligan, goon deteching a celhaivn, aixlules sowilleliigien in aneurc breper jamming by the
Hifirunemiiter orocess, “Pre cmrrant cransit bib number is checked to wee if thie is a late collision
eolighion ecdure baler thon o cellisionwhladew of G40 bil dimes inie ie packeh, His emasiderot asovidemes uf
a late cullision. ‘The point afverhich the collision ia necetved is determinod by the mehwork mada orooaga-
toa Lyte ddd The delay Gieiog theouwh a slation and, ue euch is uiphementallion-depoiden) (eedLEG) An
ayniomentatian may eptinnaliv dlast to end retrensuniasion sttenipts after 4 late cellisien ed

fier teumewiesion eo ihe qui as been caumpleled, Tl TeasmilligkMenmt Gclermines Uset
abiemoe shonid bemade, BackOnTis called ta arhe: feet alhemph ie reiransuit the fra,

   
  

     

 
   anather 

   dike th

 vor maoijack(ih @, 2004: QVorkcing varia
erocedure Rackoi:
begin

if atlenept bon maxEeckOoe 2
else LP attempts beckCll at
thew mia BockONYso mew RackOre 2:

WuilelotTime » Rendon, maskack(Hi
fee TRO)

lot BeekOh

a 18  
   

 
 a feniformly distribated yardiom dutegere such that knw seoc high)
end, (Bandar)

 BackthY performs thetrunentiad bi don and then waite forthe selected
pudtiole atthe het tiene,

The Deforence prams poms asynclirancusly to cantinucusly compute the propervalue for the warble
deferring.

wary emgibmential beckell caaigad
 

atocens Delerence:
EMBL

evcteimainy dead!

Hi
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d>fhm.r::;:r '"' t.t"\1+:: stwtt sf new tvnntrlti:tHd\HiiS)' 
WHtw'I"kiMliMH.i Mitq >'" trwxm;u;HiJt;;;; 

dittbt8tA1@0 i:l't thU:1l.tHlh:tLi$ th&n 
WiJH'ftHlJSUdttling ~.w Wz~J:i'Jt&h&Hif\f{Hq tiY (tW!J;fffiihi.n.g:; 

// WW.'{fhM\ttdM:iug ,:;t; 
bt;Mili 

Stntf.hl+,t.lTimet'kdl%)'; ttt: Gn4 ;:wrt )nhodrKnM EJ:<pi 
whJi4 liAM'i'im:wlk\lay;:lnkutfYNNA\Spat;ng:Ftii\1} ihi nnth:1.!\§ 

mtd' 
<t{M 

SwrtRt>~d'l'ilYNtlJohy; 
rtp6tA 

whd<i t!W:t'rliitS>l'HM d:<> 8tari,H~%dT'hnJD0t;w 
i».ntil tH'd:·ftf:~~:~Yf1.:rJJ:.{t!'J.nhtyO:r$tHt [\•#:tn:~~k,1pae:J u,g:F\artt 1} 

pr<WN!d&re St.Krdti!nLTin;tU0Lny 
O.:win 

{h!¥tt th# t¢Mldttt0 Winet and tbtd: .U tbti..n.gi 
't!t&; \Shlt'tBtitlTl.n:Ntl\t.lt:y·1 

Ldt t:htpi!i#d tlt;tt:: thn iiVmt nw:wttL ·:nvut'ndnt: nfBtm:rffL:ndU\m&fh;Iw.y; 
;::&herwiA~t MdtH?n tht vslue, ftllMt] 

n>d; (rtow1.17.mhf)dwyl 

Th<1 fhi/l:tiiii.s\:t~JthA' p:M.£4$1 :runN awyntkH'C'lnnnm1y, ttwwmnAi.:t:ng fuiL;;. i!t ~t tid:t'\ dwhntni:HiH:l %~? tht PL,,'<tt.i<>d 
Uy't\t;k, 1ta.n!u.tdJ;HLt VfKWH.tL:;:n: 

fH''th~<WN~' Bh/ttn.n&tttittet: 
biijti% 

{outM:t Jn#pl 
if' l:t iiH\1\Htli Jthq{ tbmn 

htv~~~s~!~1;~1~~ilf~!~!iHrwap; tS+ttd JJJ:1HlVr:t!ii1i' w.d wbtx't nf &au:-...~ tholi.ii'h i.ter;i 
W}bh i:t'iHHHH.l!{:fng dt} 

{f n~J:N.t(>:A1hth~e~ 
~ln.d·~; 

kKqf! 
!!<1:3.:: jfri0TUMM1l'nfii&r! 
pt\v~uiure t~hy\'iiodS11;pM!El:teay; 
begin 

whltw ruxnmt'l'rnrsmitBit < l&'<ltHti&d~wtht do 
rn;pin 
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areceduer Sart

Rage
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l.8G/Il'X; i:KlC~·::i, HEn 
ANHWERE Ski tfit.~, 19fn 8ri.Hcrtl 

"ftan8mi.tEit{•Jutgoingi:leaderkn:rn>tttlfumz:mi.tllit]J; {tn:u:tH!mit header OtMB hit at H time) 
eurnmt'.l'nm$nitHit ~"" ~.;mT(mtT::r.antmdfHt. + 1; 

rmd 
l'fnm.,.G(!Uhoiinn then Sta:rtSrmt eltw 
Qttrrent:Trrman:dtfm :"' 1 

ffml; {Phymq]JSign.alr: n!;'Hpl 

JVWYt;(j:ure N\TJJit; 
begL"<. 

Cm:Trffit'fraaKmitHL :.,-, turnm.tT:rn .. <''l.<>midht + 1; 
t"ta:nsmitting :"" {v.urenft'runsn1itlht:; b.stTran8trtitllit) 

{~.rtd; {Nox.tBiti 

prr:x:¢dttro Start:.! am.; 
begin 

nHT@nt"f'rmwmif.Bk :'"' 1; 
hmfhamun:itHit :o::: jmnSi:r,H; 
rn!>vCulli~:ii.:m :"' fkbe 

and; tSturtJamf 

.BitT:<-a.rmmittar, upon deb.eting a m.f>V cdhciun, imm&:hddy ~mf:br¢6$. it by Ci~lhng sta:t4 ... h.m to Inidat~e 
tft('; tnm§Wi~dtm of Hm j&nL The jnm sho·u!.d txmtain ;) mttB.dent; number of hits of arbitnwy .;k~ta 30 thHt it 
b tW8tt:rwl that both (;J:mmvnkating stations dett-1ct the tcilisien. {Sta:rt.Jarn U!'H.~<l tJ:e first $Ct of bits of the 
fra..m£i up to jarnSiH\ rnudy tn simplify !hhi prZlg:r<nrL) 

4,iL$ Fwwu~e: ltm,apt:LtHt, Tlm :Agcdthmw in thi~ secthn 0shne CSMA/CD Media Aoc-hf<i eub!l'l.JI\1r' t'tume 
reeept.iun, 

Th.o~ prot·6dttt"0 Rer:d"~h:\E'rame implement':< the fta.rne tsceptbr>. qmration pnwideJ b1 the LlJ; !\J.uh!.t_yt;r 

fMn..dion .lli~reivH.F'n:u:r:;® ( 
uar derd'.i:n.atinnPamm: Add:r<i<~tiVdtw;, 
urn: aou:r.:ef\t:nmt: Add:roaaVuluu; 
Vt\.r len.gth?a:ra.m: l.A;ngtb.Valw;; 
va.r d&hiPMiH11: Dda\hduo): Hvx~'iveStat.w; 

futwtion RecsiveD<:>tnDecap•. fkce-i.•;e-&Stntus; ,,, (nef!ltM fmtchan; sNo hdy bdow} 
begi11 

if\:ece!vi»Eruilile.d then 
repeat 

He!:ldveHn.kbfgmt; 
Receivd1':nn:ue :"" RJ:,wiw,DdalhR;ap; 

~ttl !;.i£ tlti::BiWT!8U(""'et.,>dinif 
&?.t¢.~ 

Reeeiv(;}"ra.mtl ;"" f(!CdV(!i.hm}t.hi(;d 

; lRnceiw~Fr:amd 

lf enabk;d, IuwtBiv.;;F:rnme utUs H:acBiveLi.nkA1gmt to :r$rniv<o tim nel!:t vdid frame, :and th0rt {~all~, the 
i:ntur.n.uJ pnh~Hn~ .He!:le]vefJatJ:iJ:h%mp W mtu:rn. the :fr.sme'\3 ftrildE to the LJ,C ;,ublayer "l.f the fmrne's: 
(.\.ddress indicatz,~ th;:{i; lt 1flmuM do so. Th~"' retu:rnrd H~1r:civ~:8tatuiJ indkates the pr.ese:nv; (.fl-: abenc~~ of 
deh\d:ed tmmmtission ermrs in the fram<o. 

{urwtion fh:oeHivofht&.UN~RP~ ftGcarvHStatus; 
1 naf stn.h:n'l: lbtctv;;\Stst"GS; ~hd& nK'0ivc at<:~tus irtfontuttion.! 

bee in 
f with inP;}mirtg?:nm:m dtJ 
4 begit; 
t view ;.c fiohh:;; 

rm:dw:ihwceedi.ng ;"" RevlgnLI'X'-t\.ddres~ (h:mrmir.q;Ft£ime, dGli:fi~mtion:Fidd); 
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   ASRUTREE

TrenordthiouteeingNeaderieurron’Trenifiielh front header one bit ata Goel
currentTpanelCEE oe correntTremsmtthid of:

wzeel ‘+ ts voy & e ¥ ¢
if newCollision then Startdamelse :
currentyanarthit t= 2 :

erud: [PhywonlSigneMacks)

procedure Newhiit;
begun

eermniTransmitil cocurrentPreneenithit+
branemiliing o- (currentTransmithit 6 inetTranemitBid)

extit) 

procvdupe Startdarn:
Enaueeee

currentTransnmiihae obs
sendtTt co famnBliwe:

Sallinion 1 false
pisteriJam!

 
 

 

BitTranemiiter, upon delacting a new collision, Immediately enloreds i by calling siertdam tio budiete
the troanwahiasion ofChe jam. The jorshould conten a sndlicient minnber of bite of aretrary data se tiet ib
ig aestired that beth communicating stations detect the calision. Ghartdamtees the fret set of bite of the
frame ap to giriSise, merely te simplify this program.)

£0.08 Weare Teowption, The algorthimme in this section define OSMAACD Media Access sublever fear
recontlon.

The procedure Hecoivelrane iniplements the fame reception operation orevided to the LLC sublaver:

fimadion Receiverpare (
cor destinationParam! AddressVane;
var sourcePareuAddroreValu

: vor bongthParas: LanethVelie:
vor dalnPoran: Duta Yaluer ReciiStatun:
 

: funeiion BesoiveDaiabesan: Roveivetatus: ... fregted fancbion; see body nelow!
i Bowire
: ifreceivelinahled hen
i repeds

ReasivelinkMegmt:
Receiverrame so ReosivelhalaDecany

unal recerasuccending
else

Receiverrame i veceivelHeabled

« PReesiveaPrariet

Ll enabled, Revelvelvame calle Recetecl aniMemt to recive the next walid frome, end then éalla the
internal orocedure. ReceiveDatallecm te retethe frame's fieldy to the LLG eablayer if the frame's
address indicates that it showkl dean. The returned Recetweitatus indicates the presence ar absence of
detected tranmsmisgion errore ix the frame.

 
 

 

fenation RocuvelaiaDeca: RecahaSiehin
 £ tar abotest Recoiedtatus: thotls receetates ucformation!

begin
z veitl: indentingrsene aft
£ Preaehre
£ viewiw flelde:

réceivellicamading i= Recognimndddrom(nicumingPram, destingiionfied):

oo
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"'"''.'"''''·"''·''u h:'dJHn hj/~J {u~~~xFr.a:tn.nS~t;(~-Jj: 
i!f#LUH :, h'nUti/1\;n\,;mg; 

{g·i)d~·~t~!~ r~;~.(:~;>ive and Yt~:ce{':;/{::~ ~5flr~:r etnl6t(~-~··:~~ i:n. s .. 2,4 .. Hl 
vinw ;:,,,, hiiA 

end kLiutmwnJhlP frmn&i 
~!: en.d~ hw·H.h in.e{an.~.x~gf:.'frHitH~~ 
.~) ·: .:::. t!t~H:.uk.~ 

;.':fit l'tngt.itF:xram:;:Lt'ngi:h Vi::dt~e 
;n;f dsi'wf\nrnm:Dat<\V<d:;:t)f)&t&Vi:d s::::: 

vilhLL,;:;,ngth :'" {Chcd<:·. Vi doU;n'lli;H; if \ :d\w r>q\h)Wmt~!d by lengthEtrnm 
.LL(~d;?~t~~-~;~ te} ;: 

''':J:>i'·H .. ''''IIf.<&< #\ert 

wh/f,i Hi<Y;bintrdx< nnihba; iwnit l'iH' 
;;nU\HV:l.IJltJ ,,.,,., fi:·iJ.U\(A'SiJ:<:> l'Hf<;:{ h, 

 
AL arrdvinel 
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ISO/lEC 8802-1: 19Wl 
0 -~-.\G.J/'lJ~~.Ef 3td ~t'<3 .. 3. ! ~:~93 Ed~~.1~:.~; 

frameSb:e ::::o: fnmwSize- exeess.Bits; \truncate to octet houndaryl 
receivt.'Succeeding :~\frame-Size:;;~ minFranwSize"i; (re_\(;;d eo11ision il'ag;mentsl 

until n-:cdveSucceeding 
end; lHeeeiveLinklVIgmt) 

proce.:-iare Starr.Receive; 
begin 

currentRH~civeHit ;"' 1; 
receiving :""" tn:w 

{StartibceivH} 

The BitReceiver pnn::m;:s run;,; a:synchrunously, receiving bib frum the medium at the rate detennined by 
the .Physical Layer's R0teiv<"Bit operation: 

proceGs HitReceiver; 
uar b: Bit; 

begin. 
cycle (oukr lnop! 

while P2Ceiving do 
be,gin (inner luup) 

if currentRt'Uc'lVt'Bit ""' 1 t!wn. 
PhysicalSignalDecap; {Strip off the preamble and start frame dt>limiterl 
b :c.o ReceiveBit; (Get next bit from physical Media Access} 
i{carrierSense then 
begin{append bit to frame) 

ineomingFramei.currentReceiveBit] ·"" b; 
currentReeciveBlt :"" eurrentReeeiveBit + 1 

end; fappfmd bit to fmme) 
receiving :"" cartierSen.se 

end !inner loupl 
framtoSizs· .= curn•ntHt>c:E'iveBit- 1 

end !outer loop) 
end; IBit.Receiver} 

procedure PhyskalSignalDecap; 
vegm 

iHeceive {)De hit at a time from physical medium until a valid sfd ts detected, discard bits, and 
return} 

end; 1PhyskalSigna1Decap} 

4.2.10 Common Procedtn:es. 'the hmction CH.C:32 is used by both the tnmsrnit and receive algorithm!" 
tu genErate a 32 bit CRC value: 

flmctiun. CRC32 ff Frame): CRCValue; 
begin 

CRC:32 ::::: !The :12-bit CRC I 
end; !CRC321 

Purdy to enhanco n;,ndability. the t§)l1owing procedure is also defined: 

procedure nothing; begin end,· 

The idle state of a proce:ss (that is, while waiting for some event! ls ea::;t as repeated cafls on this 
procedure, 

65 

 CBMATD ANSHD

 aimGeize ~ excessBits, runcate ty osvatfboundary!
minkrames iraject collisian fragmental

TrameSise == f

reveiveSucreeding i- (frameSia
until receiveSucceeding

end; [ReceiveLinkMymt}

 

  

 
procedure Starthecelve)
begs

currentilecesiveBit om1: 

receiving i= trun
ened; (StartReceive!

The Biteveiver prosesruns usynehlrunuvusly, receiving bils from fhe medium al the rate determined by
the Physical Layer’s ReceiveBit operation:

process BitReceiver;
wor da: Bit: 

begin Gnner lowp)
if currentReceiveBit = 1 Men

PhysicalSignalDecap, (Strip off the preamble and start frame delimiter!
bse RecelveBit: [Get next bit tram physical Media Access]
ifearrierSensethen

beginiagpend Dt te frame

incumingFramelcurrentReceiveBill == bicurrentReceiveBit -= currentRecei

end; {append bit ta frarne!
receiving vo carrierBense

ene inner agp)
frameding co currentReceiveBil — 1

gad juuter loop!

  

 
 

  

 
 

  

(BitRecerver)

procedure PhysicalSignadiDecar:
begin

Receive one tif at a times: trom physical medium until a valid sfd is detected, discard bits, and
return}

erud; (PhysicaldignalMecan}

4.2.19 Common Procedures. The finction ORC32 is used by both the transmittard receive algorithms
tu gencrate a 42 bit CRCvalue:

function CRC32 (f Pramer CROValue;

beyiE.Fh
ORC72 ce |The 32-bit CRC|

eruk (CRC! 2]

Purely to enhance readslihty the following proredure is alse defined:

procedure nothing; begin and;

 The idle state of a process (that is, while waiting fer seme event) is cast as repeated calls an this& g K
procedure,

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



1SOllEC 8$0::\.") ~ .lo/.n 
ANSfffRJf.:E S~:d ~nLa;. \Sn~~ fkhtkr:. 

4JU (Jvil%'Vh.o'%'. T:b.e pm'pik\B of this <%t::b.nn i& tG J.U'(ndde ptt"~·bz. d.eftait:km.s of the intm:fi:tces h·ffWN~n the 
ardd-tm.J;u.mllnyers d.dir~ted in. &dkm lin t:omp-H.a:ne&l with the M.s\ha Aeeews Sen:k<' Spedikabon givi.'n. in 
Section 2 In uddition, t.h~~ oK7>'icts r~equi:rcd fru:m Hw p.h.)'Eiu;.l medim:n are denne.:t 

The nGtahmt uct.'%1. lwre is tlw .Pasr.allangna.ge. in. b%)ping with tJtt~ pt'00{idtn:nJ nat.u.re of t.he p:rori;w MAC 
<iu\:uayHr Gprdhr.Htkm (GN>. 4.2}. Bnch intodbn1 is <h,sc:ri1Hd ail a set of p::r.:;o:;dut-eg ut shat-.:>.d va.riabkt>, or 
both, that u:de;..-t:it•ely p-wtddo tlt#• only vaHd inb:>·..radint1!'( behii<:·X'Xi byen'L Th-e HO:X)Wfll'lnying: wxt d.esttilms 
the meaning d' eo.eh fW{~~.J.n:r<:·) ~):r variahh.o .and pdnh .mt any imphdt intemd:i.mu; rmwng Yhem, 

Nut;c. thst the d.0sc:dpt>.H>of thH inte.rf}H;e,~. in .Pasml is a nofnhund tedmi<p.:w, Jmd in no way implies that 
they ean nr d:wn.ld h~; impiem.'"n.t.ed. in. softw.1rm. 'I'hi3 point ~ii di8tUited rrtm'<'~ fuHy in 4..2, ti:wl pnrvid.et~ corn." 
plete Pascal deda:rahm:ti! tor the data ty_ru;. l.l~Kid i.n tho tt~~J~il1dt>t of thi..;;. iX.<ttion. N(;t.() abo Umt t.h.t; "'Eyn" 
cbwnuus" (on~ frtame at r1 timN) -:wh:JK~ oft.he i'hune l.rt,tlSTil.i.'klion Hnd r(-~u::pti.on fi[Jtv:ati.orw is !l pn>rwrty of 
tf:w an:hi.tectn:ro.1 bt;~rfi:u:;e [y,h•N:en the L.LC and MAr; suhlayem, aml. nH~d net he rdk~ded in the irtt[lk0 
me:nJation intmrface bi\twee:n. a station. u.n.d. tts suhh;vur. 

4,3.2 StrvhvN;; ProvidtYi :hy th(1 MAC Sabl.ayM", Th.e f.;e.r.oiu~s ptt~\.id;:;d b~ th0 LLC Euhbyt\r by Uv~ 
AfAC suhlnym· nr.e tnms.mtsniott and reeeptlon of LI.t:; frfttTINL 'fh.H i:ute:rfnce th:rxmgh which tb' LLC &uk
hty~>.:r WWH tb.~. fm::lhbes oft};~.< MAC ®ubb.ye:r d:H>.:rd(;.r{; O(Hl"~&t~ of fl wti.r stffnndionts. 

FtvYJtiorw: 
TranBm.i:tF:rarr:v-' 
R.6edv~lTtarrw 

hwh of f!Wii(J hlm~ivns iw.u.; the c.n.mp•Jmmts of a . .LLC frame. &'i i.ts pa.rametk~:tr> d.nput: or mJJpnt), a:n.d. 
n~tm:ttt a stnt~H cmh a .. <; its rHmlL Nnt<~ that t.he M1fVJ~:t\ .. da&§ dd1mA in ~,!',~L! L i.gn(~td by CSAfNCD 
MAC. 

'Ht(o LLC (;mhlay\~:rtnmwnits a fnum~ by invoking 'J\o.nm:n:;.fFram1c: 

{undkm Ttnr.wmitF.'rm:rH~ ( 
d1~®titw.h<mf\tram.: Ad.dr~>.t-m\hdue~ 
'5\~.m.:rcePaU\.rtl: Addwt1 \\due; 
lengi.:hhrram~ Ler1.gthVilue; 
da.tal\-ttam: I:to.tnVdtw): 1h,n.3:mitRtutus;; 

The 'fh:m.gmJt.F:ranH~ 0pemtio.n i,q t}'th.:b.mnHtJ~L Its duration k hHi {mtire. attmnpt to t:raniw:tit tht:! ftflilw: 
wlwn tht\ 0pa:ration u>mp.btzs, tnu:~.smiEsb.f!, Jma dt.her suu:etx'kd <>:r fa.iih:NL as lnd~c.:d;ed by the NJ:Sit~l:dng 
Btah1a wde; 

type '1':nms~uitStata~"" ftranHnitOK, %"'Xtessive(>AliE·i.•:mTi:rrvcl; 
f ty{M TmmmnltBbtmi "'' (t;ra.n!'!mitDiBHhl;:;cl., tt'&rtsmitOK,. t,\<-<l::c;.wdveCoHiskwd<::trori; 

The t:r,an@m.itUxsahled sbtus <:<de indkH:~m that H:w t:r-ans:mth8r is rwt zmahhd. SuGG~1SSful t:rans:mi8®iml 
b indid'lbd by Hw &tabm md.<) tm.n1nnittOK; the oxie eX~k%siv~CoUidonEn:-.:lt ind:i.cahlii th<>t H.10 trMk<aris
dtm attempt was al::wrt.0d due toUt<~ ()Xf~&wdve tdfL,.ioTI...'i.,. hu%tuEe nf .h.eeNy tndlic ~)r r~ nd:"~:vork f.irilu:re~ 

The .LLC ~n1hh•:rcr MX)(.JJjts tw:xn:ni.ng f.ts.r.nr>.® by·· in.vnk;ing RR!tei.w~Framc~ 

fur .. ethm .fuxc(~iveF'nuu() ( 
Pilir de3tinationfht'a.m:: Aikll:reaiiValMe·; 
t#t.r sm;;tH:~!·Pftram: Addn~saVdne; 

uar b.ngt.h. Patam; LX1gth\\due; 
uar d~lkiPa:r.a.m: Dub:Vllue): Hovt~ist~StutuB; 

Th>.> R¢etdviPrn.tn.e opcratiort .W. ®yn,±lmnmt.<L Th~~ opcmtion d~xs rhtt «nnpkh~ uwtH w f.tm:nB bH#. be,;;n 
t1:!i:1:.'ivtxL T1H; fiiikL> ofth"~ 1htm.e mt~ dohvw·t;d vis the .:.mtput: ;:rn.nu:n.HerH ;;rith a statu& co<k~ 

PERS 

ee 2ee8BENE, CHRS Tighe EARCAR ad  4, SEOSS

43 Inteclacen: tafrom dcdacont Layers.

 

 
4500 Orerview: Phe purges of tine section is to provide precien defailioneof the interfaces hebween te

architectural levers defined in Section 1 in complance with the Media Access Service Roactlention givenin

Section 2. bu addition the servicae required (rom the physical median are defined,
The setetion aeedhereisthe Pascal languses, in keeping withthe grocedural nature ofthe precise MAC

mildeyer specication (seo 4.2) Bach interiace 4 cried as a set of procedares ar sharad variables, or
both, thet collectively provide Gheonlyvalid interactions betweelepers Tie accompanying: Lastt deserthet
the meoningof eachprocedure or Yariable and polnis out ding lmpicil inleradtions aniene them.

Note that the descrigtion of the Interfzcea in Puscal is a netational technique, and Inne way dmolies the
they can or should be Guplemented in safiwars. Tie point in discussed more fully in 4.2, thet provides cam-
plete Pascal declarations lor the datatypes ised inthe romanider af this scotion. Note also Chet the“sen.
chrunous" tone frame aba time) nebure of the lrame trangmission and reception operationsis a praperty of
the architectural ieteriace between the LLC aval MAC eubtevers, and need not be reflected in the inphe
maniniion interlace betweenn station andits gublayer.

 

  
 

 

 

   

L2 Servites Previded py the MAL Sullaver, The services provided te the LLG eublayer by theMACsublayver are te Q tion of LC frames. The interface throngh whieh tke LLO subissher uses Lie faotliies of theeMAC ‘adore consiste of a pair of funabions:
 

 
 

Puections:
‘Trangkname
HocelveFrome

Back of these functions es the components ofa LO frame ee ite parameters (input or cudpet), and
nehurne aatebus onde ae ie rewall, Nete hel the serviceclass defined i 2.41 is igndred by CSAAACN
MASS.

The LLC sublager tranem/te a frame by invoking Trensenthrame:

 

 

funetion‘Transnuitlrane (
destinationPerem: Adebross Vale:
sourceParam: AdkireseValuer
lengtParan. LengthValue:
dateParam: Date Value) TrenenitSiatua:

 

 

The ‘Tremandthrame cferation iw avadheanensd. [te duration isthe ontire atlemptta tranantt theframe
whenUe aperetion comgletes, itanmmdasionhae olther euatewdad or failed, ag indicated. bi the rewalting
studs code:

 

éype TranemitStaens « (bronomitt, owcosalveColligionBerar:
£ type TranemniStetud = (amemiilisabled, trarnaniQk, excesaiveCelligionirrar::

The tranenit{Neabled-etatue code indicates thatthe tranculiteria net-enablad: Successful traneminsion
igindicated bythe sirius cle tranemithe: the onde execusivednlisionErrar indiowing thatthe trangia
sion attempt -wae ahorted due tothe excessive collisions, because of heavy traffe ar a networkfatloe,

The LLC subleyer accepts incoming frames be invoking Meceivallrs

 a
 

 
 

function Heseivelvans {
ver destinationParn AddressValve;
vor sourceParam: AddressValue:

ver length Pari: LonetiVals
var deteParam: TetaValoe®

 

 

aaor

HacereSaiug:

The Recelvelsame operation la syachronens. ‘The operation dees aut exeglete antl aame has been
mucetved. The dielide of the frame are delrrered wie the output parameters with a stetne code:

type Receiveditadus
 

irecelveOiK, longihReror, TrameCheckError, allensientlvror}:
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·~g(Jft::N(: H~1.f}""£;~J : 'l.~$.<~ 
A ?.tS UtWf(H dtS ~9lL~ .~§. ;: t6t r::,dJt:'k::::: 

Ttw tt''<>''hH\'TJhtt.tbkd f.ltrttua: i.n4k:,drc'S thnt the i'~>t:e.:\\''f i!( tMX e.n.r.;.V!i~d .. Hnut<<M<d\\1 H:o,:::ept:kil> !};. t;;,.d.btwted by 
d:M;: n1:H.hH' nnin tt\t'il'iveOFL. Thx; t'nttw/i\:wfA>W§: <::ornn kldi.t:<-lWH thk!t. H. hiLm:.J wttt: wh.\)£n fraHMt{Sir-::e 
WA.~·~ b.{!:j?'Hhd tht: HHilf~.tt~.UH~ al!(hv·~~hht ft~tEi~ f~.$.~(.:., "rbe: (iNh:.=· ff~:utte(;b:i~{JiJitt>:Yf htdk~A{C:t:. thstl the ft~'Hffi.{~ 
i\ttdNMi 1'iHH d&mitJttd by n. t:rnnsCllt\tbtn <'lh'<:d. Tho kngth"#rnw in.&it;,ikY;; hHt@'fitPn.ho.m vHhw ww'1 
m<Jnihd~itnnt: w'idl Hm i'rmn~>Sl-;::;;:~ ;J· ihw t'<:c<:'~·+rwd i'htnw ''ftw mde <ihq1n1.>l·\ntE:t'hW indk;j'liAWl dwi: ill.!1 f.nmt<'! 
HY~Avwl WJS d~Hnngtd, EndtlmJ; in itt kngth w;w rK~t <m inkst,-\.T nutnbit of nnAVt 

4StS s~~i:'Vhiti£ fh;,qu.H'etl h'Om the: J:Oby~tk:oJltytY, TlK !nt<J:rface thnn.tgh wbkh the C1SM,t\,Y'D ~lAC 
H.;.bb.yer UMH d:w fneihllilil of the .Phyiikhll.Aif¢:1! <»rt1ddffi of a fu.n;:tinn, '~ p.&:.ir N' pr<:JnidunM )tid thrt< Ho.nL 
~~an Vii.tiabiH'*-

'f);';y·;&#l tlbit 
\V.tit 

!-"!tJr:.x11e~· trw.nz.;:t:J1;:isf:i:tJJ~;~: t]tt} r:r~:r~t€:rtifl~ of' gn ntili{)tA:ne h·:·antt.:: :~:~.r~t\: pt~Hi*~d fir{~~!~: tttk ~{!\(~' i'<'UMHJ!'6t t.n th:{~: .Ph)~~i,.,. 
'~:\tt.:.y· ~y.f ft=]J:t::~.t:t:d ·~l:~;t: f~f tbti.t ·(T~FtH:ti1.:.n::. 

E:w;h inv•!ttdiun af ':fra:n...'Hnii:Bit pi:t.<HHW nno nrw blt d tlV! ~hJ.grh1g fh\inw V! Hw f'hyslmd Lxytw, The 
'T'i'~;'li~fHhitJ1it orwwetion i:;;. ilynd·u'lll~A::f.i, '.r\w dHr;ti.km nf tlw iif!Ptdbn b the sndn> trm\ii·mi.ndu, d' i;h(, bit. 
'fh~~ ep6ratbu V1m;i!.d:<;., ·when tJ.·,..., Pl:wsitl'l1 Ln.ym' lu run.d:y ki iK>:>qJ. the Hi'.RL hit ¥nd H: t:rn.twfi.'ln1 Dtdt:n:;l. 1:u 
the MA<J wn.blnynr. 

'fiH> <>VFrn:U ev6.nt d' dttt::t' h'ii:i:g tntnnnrktc-d it tir;na.lwl. tn tb: Physind hy tt'':\y nf Hw va.r:inbhc 
tit:JPJllHitt:tn(i·•· 

;n,,,.'''·"'·'""''·'··''·'"'.,,. /S'id:t% .J.:(H~m£1J: nfb.itH wilt W!'U#t:'nf;,ii'(i ,.,fit t!:x Tri·£ri.-0n:dHH t1:f!:HI:Hi::b1n .. /if~A:r i:hH hwL hit t.lf 
th:r frt.me tun: bnen !l'~"i'Sm:d>..;:ll.,, th.e MAC Htih!WV~"t h4ii b4rHNd;6ng hl f2h6 hi ihH t>H:l nft!H'! tl:n.me, 

11::H~ f./t'WW~9~'-'tt::e ::J:f H r·d1H.~jttf~. ):r.:; t1)t~ tn.ed:i~J:tn i~J :~~~~nr1=1;(::t1 to ihi:~· :!~t/t(; t.ltb1n.y~·}t th~:~ '(fHf'iHlA.t~ {~~;]ii_ .. 
;;lnnD<:bNJ.: 

~1 ~.~tt~* ~!~.~:: ~:.uN:re ~;:t~ib:~:h.~1:;: :1~ay ::.'i.: .. ::~;.~::l· d>.!,Sj:··~ l~{f r:?::~~~.t3:~kl~~~ i:h~ ~l ~.:1., . ::.·.:-t' .:;.,·:.]. ,~~.·.h~5·tT ~1:hi:tU. h~U:~d:~.~~ ~:hJ~~1 p•·::,,ldbiJlty by tt~:~:::{~it~::y~~~~.g 
9~:lk~Ht:.l::\::t<1;:t ~~~~=~M~\u·W::~:;;tt,y ~:.,.:.J.h· ht.:;· t:~::.~r==~~~!~#k~~l ~~t·(~~:~:qn::~JJ:~.~jt bH~· .. a~%~ - ~ u. ~ 

7'1-w· <~<d.hdn;:d'.Jeh:";t sig1:0l ii:i tTn.ers:ted nniy du.d:r:g tra.rPln:<msion 1n:cd bi n.wH\r kH< P:i &.ny m\\Hw ti~,\~t:'; .i.n. 
pH:tt:k:nh~r, it cmuwt !w.w;:,~d du:rbg: fr;u;M) (;;. di>Loct u<ilif'i.nnfi I:wtwHeh <Ntdnr;pbtg tnmtma::i:itdm\s 
fh'lin: rwn r+ i'l'Fh'V M:her dttdnHs, 

"··'.'"'''"·'''""' t'N54•t:it\Gt::.,. i:JM <1'<W1Ifen.b: of ''ht k:tD';:nJn:g 
M!.blBS'\Y via H:l:fNMl:h'ki w"'''~ "d th.e R·"C*'i'<'>:·¥tii: !W)<*W:Mc:kHv 

!Lt~:h uw<·;<:tltizm of R~:rdvdlit: :mt.rieviln iWl<~ tH>v hR tA' th<'i jr;vnn'i:ng +unn•" ftnn t.hn Phytk1ti L.rtym~, 'l":be 
Fto;\li'rYBH, <flHHltiel.t jr. o('(ii.tb:rono<:n< h!1 d!\ti1tlM~ b thk altin~ .ns:.~pthm d" a (iinnh'' Gpnn ti%'.ei.vi.n.p.r i1 

hit, lhn 1\'L\(: ~uhJ.i~}'iT ttha.il !mnv-;di.d\c!.y te<j!..l0nt, tbl nm;t htt nn.d l dl hi.b ur U:\e h'!iJDh h.IW\'< b·um. retfliVBd. 
Ui:bn "i2 f<>t d10L:dh;.) 

 

 
 
 

onaServisoo Besneire€frat the Me int ee CABTAM HACAver tees f ty 8 i aud three Beal. 
 
 agigcing frame ie the Phestes! Laver ‘he

the oporalion ia lhe anf a of the bit.
pt Gye newt WH veneers comical te

AG Re: tt

aay

 
 
 

Terie, fhe
5 ig senehrony

toeEe. Pps
    
    

afthe variable

seats af (he relists.

bes ig“eyndhrenes B : :
, wublerer dhe bumecdiately recent the ment bet until all site of The frame-nave been receired.

sabe

 
aeue

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



Vllr:.-t·t) L;E.y~~·r· ~;K~:h:j; <:::tn:-r§f::~irS:t::~ll~~+ hJ U.tt~: .t:d./t(j ~~:balli;nu;:n'i'\tiH\iidV 

t)Hf Lb&· fh·n~:~:ivt~Jlil \Vlhi~:n t\lrrj~~:d;;t~:t::~>H FUb}HNf.i:.H~t~JJy tbH ht'..At: 
A\d>!WYUt tB~\ h:::;;::gi:n pro.::.~:t:ssi=~~g tb~: rt~u:/vti:~ h~ tt ~!tt-~ ~:~ tn~nph:AA1d. fra.ln.f~-- ~~hif:l~(8 that thh t.:}\l:::t./f~~lj~;:,t tr·m:nB:iLk>ns of 
(:~:t.tti~~rSt~tHtt.~: ~·~Y{~ r~~st d.efin~0 tv ht:: f.H\~~{~{;.ly ~t{nth.r~Ht.itt/~ \;;:tit.h tkre k~~~.f.fi:nn1ng m:nd ~:n:J.d ~}f fb.e fk'·%~ftH~~ ~;;.ut ·ntay 
pti"COdii tJtw iwgh:mh:~g uvl. h~g thE ud, H<Hped:ivdy, LC <lYl itWf.lO~tHn of E<x't<v~o<Ji.if is fhW\diJiJ! wl:wn U:1tfl· 
zttFhn1i%i lHennvh fkh>~o, H.eo•eiv(::BH.. tflt:nn;s Rit undd\.ned. vidm:, whlth ~J:w;Ad LH disntnl<'d by trw MA.C ,mb· 
hiynt 4,:~ bt Jet,t:d& ) 

TbM 1/:AC: iu,hbyvr dtHH al.s(~ rn;mil\K thi1 val '·h· cf UH'.ri•cotfk).ni<.e tn rletix H::~ ti\vn tntnsm.iMd.nnH wiv:n ffw 
itit~dlvn1 it hti.i\7 

'f'hn Lnper <lh:G pnvi.dc~: {(m pr:,:.!n.;;:h:,r~:: 

tt~ne ~:Jf iJ:t?:~:. yl'i:~?~.d e~J 

~Sikf; tlMi~. t:~f tJ:::H. J~Ht~.:\:·u:r.k. lf} tbF 
·si.nn tn pt~).r~ngJ~tH T'l:~:· rt::{~.nd·--t..rJr:: ~~ot. d 
physiCid ;+itn •;fthn rwt:wnrk~ 'Tlm wi;nd trip ;.HnywgMkm ti.m.11 nf fh.t:: .Fhy/ed .Lnyd' i.J ,J.,;\!hud iu. 4A iht ?l 
iiid.e\;U,m of phyth;;aJ med<.L 

>tAJ. Cowq;at.fbiHty OvP.rvh:-rvo-; 'Ib tobd tnt>F'ldhiLi;y d:. ~di l.tvd;;; oftht >thitn•iiH .. h::::, H. b 1\iq~ri:red 
t.kuJt nud1 UJ1':9?Drk t6mp>n~;.nt ~mpbUhdlf·;ng thm f;SM.i\iCD &1/;C~ su.Lhyr.n: 

'T'hc inJ'iv•mufit,t pt>::H<iAvd in •'!: {LB.ll:wli:nr pxovidc>j 
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4,4,2 AHowable Implementations 

l00/lEC 8302 iJ 199::3 
ANSJJTEEE Std 80J.:,_ HJ9Z' Edit[nn 

4A,2,1 Parameterized Values, The fotlowing table identifies the parameter values that shall be 
used in the 10 Ivlb/s implementation of a CSM.A!CD 1\!lAC procedure. 'I'he primary assumptions are that the 
physical medium is a baseband coaxial cable with properties given in the Ph_ysical Layer section( s) of this 
standard. 

Parameters 

slotTime 

in terFrameGa p 

a ttem ptLimi t 

backoffl,imit 

jamSize 

maxFrameSize 

minFrameSize 

addressSizc; 

Vahu~.ti 

512 bit times 

f)(_) flS 

Hi 

10 

3.2 bits 

1518 octets 

512 bits 164 octets) 

48 bits 

WARNING: Any deviation from the above plans specifted tlJr a 10 Mb/s system may affect proper 
operation of the LA.1"J _ 

See alsn DTE Deference Delay in 12.9.2. 

4,4.2.2 Parameterized Values. The following parameter values shall be u.sed for lBASEfi implemen
tations: 

Parameters 

slotTime 

inter FrameGap 

att.emptLimit 

backoffLimit 

jarnSiu; 

m axFrarneS ize 

rninFrameSize 

addressSize 

See also DTE Deference Delay in 12.9.2. 

512 bit times 

96 ~lS 

16 

10 

32 bits 

Hi18 octets 

512 bits (64 octets} 

48 bits 

WA.RNING: Any deviation from the above specified values may atied proper operation of the network. 
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CSMACD

4.4.2 ARowable lmplementations

44.241 Parameterized Values. The following table identifies the parameter values that shall be
used in the 10 Mb/s impleméntation ofa CSMA/CD MAC procedure. The primary assumptions are that the
physical mediumig a baseband coaxial cable with properties given in the Physical Layer section(s) of this
standard.

 

  qmelers
 

slotfime 512 bit times

interFrameGap 2.6 ts

attemptLimit is

backoffLimit 10

jamBize 32 bits

maxPrameSice 1518 octets

minPrameSize 12 bite (64 actets)

addressSize 48 bits

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

See alse DTE Deferenve Delay in 12.9.2.

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

Values 512 bit times

interPrameGap 96 jis

attemptLimit id

backeftLimit 10

jamSize 32 bits

maxPFrameSize S18 octets

minFrameSize 512 bits (64 octets)

addresssize 48 bits

See also DPE Deferance Delay in 12.9.2.
 

WARNING: Anydeviation fromthe above specified values may affect proper operation of the network.
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5. Layer 1\<:[anage:ment 

ISO/IEC 8802·3 . 1&93 
ANSl!lEEE Std 502.£!. 199S Edition 

5.1 Introduction, This section pmvides the Layer .Management specifkat:inn for :networks bar;ed on the 
CSMA/CD access method .. H defines facilities comprised of a set of statistics and actions lWtded to pruvide 
Layer Management services. The information in this chapter should be used in conjunction with the 
Procedural Model defined in 4.2.7~4.2.10. The Procedural .Model provides a formal deseription of the 
relationship between the CSMA/C:D Layer l.:ntities and the Layer Managernent facillties. 

Thls Layer :Manag~'ment specii1cabon has been developed in accordance with the OSl management 
architectnrD as spi.-,dfied in the ISO Management Frammvork docm11fmt, ISO/IEC 7498-4:1989 [20], It is 
independent of any partitular management application or management protocoL 

The management facilities defined in this standard may he accessed both locally and remotely. Thus, the 
Layer Management specification provides facilities that can be accessed from within a station or can be 
aCC()Ssed remotely by means of a peer management protocol operating bet\veen application entities. 

In CSMAJCD no peer management facilities are necessary fbr initiating or terminating normal protocol 
operations or ior handling abnormal protoeol conditions. The monitoring of these activities is done by the 
carrier senRe and collision detection mechanisms, Since these ad.i.vities are netessary for normal npe:ratinn 
of the protocol, they ne not considered to he a function nf Layer Management and are therefbre not dis
cussed in this ;,;ection" 

At this time, this standard does not include management facilities that address the unique featun,s of 
repeaters or of 10BROAD35 broadband M.I\Us" 

5.1.18ystems Management Overview. Within the ISO Open Systems Interto.nnection (081) architec
ture, the need to handle the special problems of initializing, terminating, and monitoring on-going activi
ties and assisting in their harrnonious operations, as ¥le1J. as handling abnormal conditions, is reeo~:,rnized. 
These needs are collectively addressed by t.he systems management component of the OSI architecture. 

The systems management component may conceptually be subdivided mto a System Management Appli
cation Entity (S::Vl.4.E) and Layer Management Entities (Ll\'1 Es). In addition, a Management Protocol is 
required fbr the exehange ofinformation between systems on a network This Layer Management standard 
is indepenrlfmt of any particular Management ProtocoL 

The 81\;L\E is concerned with the management of resources and their status w:ross all layers of the OSI 
architecture" The System Management Application faeilities have been grouped into five entitieil: Confi~:,ru· 
ration, Fault, Performance, Seeurity, and Aeemmting. 

Configuration and Name Managernent is concerned with th.e initialization, normal operutiotL and dose
dtnvn of communkation facilities. It i.s also concerned with the naming of these resources and their intern> 
lationship as part of a eorm:nunicatiun system. Fault Management is concerned with detection, isolation, 
and correction of abnormal operations. Performance Management is eoncemed with evaluating the behav
ior and the effectiveness of the eommunk:ation activities. Security Management is concerned with mon.itm> 
ing the integrity and wnt:rolling access to the wmmunication facilities. A<:counting Management is 
eoncerned with enabling charges to be er;tablished and cost to be assigned and providing information on 
tariffs f(Jr the use of communication resources, 

This Layer Management standard, in conjunction with the .Layer 1\Janagement. standards of other layers. 
provides the mum.R for the SMl\.E to perform its various functions" Layer Management cdleets inf..wmati.on 
needed by the S.MAE from the IvL<\C and Physical Layers. It also provides a means for the SMAE to exer
cise control over those layers. This Layer l\lanagernent standard is independent of any speciilc SM.A.E. 

The SI\Lili has a conceptual interface to an LME concerned V~ith the actual monitoring and control of a 
specific 1ayer. The L.M .. E interfaces directly only ·with the S.M.AE, to whom it p-rovides Layer Management 
facilities, 

Strictly, only those management activitiflS that imply actual ;c•xchanges ufinfi!l'mahon. het.we•~n peer enti.
t:ies are pertinent to OSI architecture. Therefore, only the protocols needNl to conduct such exchanges are 
candidates for staw:lardizatinn, As n practical matter, however, the speciJkation of the Layer Management 
facilities provided across the conceptual Layer Management Interface (LMI) between the LME and SMAE 
is required, Standardization of these facilities will make practical the use of higher layer protocols for the 
control and maintenance of L4l'l'EL 

ISGABE 8809.3 : 1968
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& Layer Management

Si Tmtireduction. This section provides the Laver Management specificarion for networks haserl on the
COSMAS acenss method, It defines facilities comprised of a sel of statisnics and actions neaded Lo provide
Laver Management services. The information in this chapter should be used im conjunction with the
Procedural Model defined in 42.7-4.2.10. The Precedural Model provides a formal description of the
relationship between the CSMA/CD Layer Entities and the Laver Management facilities,

This Layer Management specification has been developed in accordance with the OS] management
architecture as specified in the ISO Management Framework document, ISOVTEC 7498-4:1989 [207. It is
independent of any particular management application or management prutavel.

The management facilities delinad in this standard may be accessed bethlocally and remotely. Thus, the
Layer Management specification pravides facilities that can be accessed from within a station or can be
accessed remotely by means of a peer management protocal operating between application entities.

In CSMA/CD no peer management facilities are necessary fer initiating or terminating nermal pretecal
vperations or for handling abnormal pretees! conditions. The monitering of these activities is dune by the
carrier sense and collision detection mechanisms. Rince these activities are necessary for normal operation
of the protecol, they are not considered te be a funetion of Layer Management and are therefore not dis-
sussed in this section.

At this time, this standard does not include management farilities that address the unique features of
repeaters or of IUBROADS6 broadband MAUs.

   

  

&.L1 Systems Management Overview. Within the ISO Open Svatems Tnterconnectien (OSD architec-
ture, the need to handle the special problems of initializing, terminating, and monitering on-going activi-
tes and assisting in their harmonious operations, as well as handling abnormal conditions, is recogniced.
These nesds are collectively addressed by the systeme management component of the OSI] architecture.

The systams management component may conceptually be subdivided inte a System Management Appli-
cation Entity (SMAE) and Layer Management Entities (LMBs), In addition, a Management Protecal is
required for the exchange of information between systerns on a network. This Layer Management standard
is independent of any particular Management Protocol.

The SMALEis concerned with the management of resources and their stalus across all inyers of the O81]
architecture, The System Management Application facilities have been grouped inte five entities: Configu-
ration, Fault, Performanee, Sceurity, and Accounting.

Configuration and Name Management is concerned with the Initialization, normal operation, and close-
down of communication facilities. Itisalso concerned with the naming of these resources and their interre-
lationship as part ef a communication aystem. Fault Management is concerned with detection, isclation,
and correction of abnormal operations. Performance Management is concerned with evaluating the behav-
ior and theeffectiveness of the communication activities, Security Management is concerned with moritor-
ing the integrity and controlling ace to the cormmunication facilities. Accounting Management is
eonecernad with enabling charges to bs established ard cost to be assigned and providinginformation on
tariffs for the use of communication resources,

This Layer Management standard, in conjunction with the Layer Management standards ofather layers,
provides the means tor the SMAE to perform its various functions. Layer Management collects information
needed by the SMAEfrom the MACand Physical Layers. I: alse provides a means for theSMAE te exer-
else. contral over those layors. This Layer Management standard is independent of any specific SMLAE.

The SMAE has a conceptual interface to an LME concerned with the actual monitoring and control of a
suecifie layer, Phe LIME interfaces directly onky with the SMAS, ta whom it provides Laver Management
facilities.

Strictly, anly these management activities that unply actual exchanges of information between peer enti-
ties are pertinent ta OST architecture. Therefore, only the protocols needed tu conduct such exchanges are
candidates for standardization, As a practical matter, however, the specification of the Layer Management
facilities provided across the conceptual Layer Managament Interface (LAD between the LME and SMAE
ig required. Standardization of these facilities will make oractical the use of higher layer protoecels for the
control and maintenance of LANs.
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5.2 bLmagement Facilities 

5.2,1 Introduction. This section of the standard defines t.he Layer Management facilibes for the IEEE 
802 :3 CSMA/CD 1\'IAC and Physical Lavers. The intent of this standard is to fumtsb a rn.anagement spenfi~ 
cation that can be used by the wide vanety of different devices thrtt may b•~ ?lttached to a network specified 
by !SOilEC 8802-53. Thus, a curnprehene.ive list of management facilities ls provided. 

Tht improper use of sn1w2 uf th,;; bdlit.ies described in this section .may cause serious disruption of the 
netviork It should be notC'd that :H-ecss to thn<e fctfilities can only be obtained by means of the SM..t\E. To 
avo1d duplication by each LME, and in accordance with ISO managemmlt architecture, any n.ecessary seen~ 
rity pwvisions should be provided by the S:tv1AE. This can be in the form of specific SMAE security features 
or in the form of security features provided by the peer-to-peer communi<·atirm facilities used by tlw SMA.E 

'fhe statist.ic8 and actions are categorized into the three clnssitkatinns dcfin(od as follows: 

Afa.ndatory~Siwll he implernen ted. 
Hecornmended ...... should be implemimt•xl if possible. 
Optional~May be implemented. 

AH counters defined in th.ls specification are wrapanmnd counters. \Vraparound counters are those that 
automatically go frum their max:irnnm vnlw:- for final ·.·aluel to zero and continue to operate. 'J'heJc 
unsigned counters do not provide for any explicit means to return th.crn to th(;ir m.inimurn fzeyo !., i e., reset 
.Because of their nature, wr:·lparmmd counters shntdd be read frer:JU<·!ntly enough to avoid loss of inf!Jnml· 
tion. 

5.2,2 l\1 .... 1\C Sublayer R'hn.agemen.t f'acilit.ies, This sedion of the standard defirws the LayN' Manage· 
ment hu;Hities Jpcdfic to the l\1.!\.C snblayer. 

5.2.~Ll .MA.C Statistics, The statistics defined in this section arc implemented means of counters. 
In the following definitions, the term ''Read specibes that the ok~j.:;ct cannot be vvritten to by the di-

ent of the LME 
.Fr:tme fragments are not indudeJ in any ufthe datistics in thL section unless otherwise stated. 
The Layer Management. Model in S.2.4 and the Pasml Procedural Mndd in 4.2.7-~L2.10 defines the 

semantks nf theS(' st,~tistics in tcnrw of the behc\vior nftht' MA.C sublayer. 

\1) Number of fnmwsTnmsrnittedOK: Mandatory, Read only, S2 bit eounter. 
This contains a umnt of frames that are successfully transrnitted. This counter is i.m;renwnted when 
the Tn:msmitStatus is reported as tmns:mitOK The up•.:bw occurs in the LayerMgrntTransmit .. 
Counters procedu:n! (5.2.1.2). 

12 l Number of si.ngleCollis.ionFrarnes: Mandatory, Head only; a2 bit counter. 
This contains a count of frames that are involved in a single collision and are subsequently tram<
rnitted successfully. This counter is incremented when the result of a transmission L;. reported as 
tran.srnitOE and the at.ternpt valm: is 2. 'fht: update occurs in the L.a.y.:rivlgmtTransndtCounters 
procedure (5.2.4.21. 

!;j I Number uf rnultipleCollisionFrames: Mandatory, Read only, 32 bit countEr. 
'I' his conta1 ns a C(Hmt of fram.es that are involved in more than one collision and are subsequently 
transmitted successfully. This counter is incremented when the Tnmi"OmitStatus is reported as 
tnmsrnitOK and the value of the ~lttunpts v;u:iHble is !_.,'Teater than 2 and Jess than or eqc;al to 
attemptLimit The update occurs in the Layer.::V1grntTransmitCounters procedure i,5,2A.2\ 

(4 l Number of cnllision.Framcc>: Recommended, Read only, 1\rray [LattemptLirnit .... 1) of 32 bit 
eountt,rs. 
This array provides a histogTam of collision activity. The indices of this array 
(1 tr> atte:mptLimH ~- l) denote the nun1bcr of collisions experienced in tnmsrnitting a frame. E;oteh 
ebn;ent of thi;; array c<:;ntains a counter that d>;;nntes the m1n1ber of frarnes that have experienced a 
specific lmmrkr of collisions. \Vhen the Tnmsm i.tStatus is reported as tra.nsmitOK and the value oi 
the attmnpts variable equals n, then cnUisionFramesln-ll counter is incremented. The elemt:nts of 
Lhis an:;'!Y an: incremented in the Lay<•rMgmt'fransmitCounters procedure (5.2.4.2). 
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5.2 Management Pacilities

  
 

5.2.1 Inteoadaction, This section of the standard defines the Laver Management facilities for the [EE
802.5 CSMAICD MAC and Physical Layers, The intent of this standard is ¢o furnish a management ap
vation that can be used by the wide variety of differant devices that may be atiached to a nebwork specified
by ISO/ALEC 802-3, Thus, a comprehensive Het of rnanagemenifacilities ix provided,

The improper ues of seme uf the facilities described in this section may cause serious disruptionof the
network, It should be noted that access te these faciligies can only be abtatned by moans of the SMAE. To
avoid duplication by each LME, andin accordance with ISO management architecture, any novessary secu-
rity provisions should be previded by the SMALE. This can be in the form of specific SMAE seen
or in the form of security features provided by the peemto-peer communication facilities used by LF

The atatistica and actions are categorized inty the three classifications defined as follows:

 

  

  

  

 
 

    

 

Mandatary—Shall be invyplemented.
Recommended—-Should be unplemented uf pussible.
Optional—Maybe implemented,

 

  All caante tion aré wraparound couriers. Wraparound counters are those that
automatically ga from thely maximum v far final value) to zero and continue porate. Theac
unsigned counters de not provide for any explicit means to return them te their minimum(cero), ie, reset.
Because of their nature, wraparound counters should be read frequently enough te aveid less of informa
ion,

rs defined in this specific    can

   
  

 5.2.2 MAC Sublaver Management Facilities. This section of the
rent facilities spocitic te the MAC sublayver.

 ndard defines the Laver Man:

5.2.1 MAC Statistics. The sfiatietics dofined in this section are knplemented by means of counters
In the following definitions, the terra “Head only” specifies that the object cannot be we a to by the elie

ent of the LME.

| Frame fragments are not included in any ofthe stufielice in this section unless otherwise stated,
The Layer Managerment Model in 5.2.4 and the Pascal Procedural Model in 4.2.7-4.2.10 defines the

i semantics of these stalistics in terme of the behaviur of the MAC sullayer,

  

  

5221.1 MAC Transmit Statistics Deseriptions  
gimesTrangmitted Oh: Mandatory, Read only, $2 bil counter,

This contains a count of frames that are successfully transmitted, This counter

the PransmitStatus is reported aa tranemitGK. T
Counters procedure (4.2 4.23

{2} Narnber of singie®falls ionPrames: Mandatory, Read only, 82 bit caunter
This contains a count of frames thal are involved in a single callision and are subsequently trans

Uy, This counter is incremented when the result of a transmission is reported as
franamitOb wad the attempt value is Z The update occurs in the LayerMemtTranemilCounters
procedure (5.2.4.2)

(3) Wurnber of multipleCollisionFrames: Mandatory, Read only, 32 bit counter.
This contains a count of frames thal are Involved in more than one collision and are subsequently

ted a Rally.This: tounter is incremented when the TransmitStatus is reported as
greater than 2 and less than or cqual to

atlempthimit. Theupdate ¢OCCUrS it“the LayerMamtT nemilCounters procedure (5,2,4.2),
id} Muumber of callisiowFrames: Recommended, Read only, Array Clattamptlimit « 1) of 82 bit

counters.

This array provides a histograms ofcollision activity. The indices ofthis array

(Ll te att tlamit — 1) denote the numberof collisions experienced in transraitlg@a' frame, Eachalen ‘ tains a counter that denotes the numberof frames € leneced a
: spectiic number of collisions.When the TransroitStatus is reported aw transritOK and1 the valueof

the attempts vaniahle equals n, then collisionFramesin-L counter is incremented. The clements of
this array are incremented in the LayerMyemiTransmitCounters procedure (5.3.

tl) Namber of fray  

  ig mmeremented when

6 update oecure in the LaverMemtTransmit-
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i\ .. NfHJ.lf~g£~ St-;:1 RUZ,a .. tSS.J EJlH<;r.~ 

(5) Nttmfwr nf. ozi:et.drr&munit.h~tl(JK: n.~:t<fr:<mEn;i.,J, Rend m:dy, 32 hit t<fm>h~L 
T1tb HA\hdns a tH.mt •If dab and padding nd:d:" nf frarnes Hwt an' gw:~:.~ms:hl11y tn_rL"imit.t;oo, Thb 
rnu::::\tp:t :t£ incremeHted when the T'l"un.~tmitStd-m'l ;,, tt,pottoJ <M ttm1&J-tn.itOK.. Th(! upddz occurs in 
Hw 1-&:(Y{i·tMgmtTYa;r~mnh<:ov.ntwrs prm·:-edure (!),:',(4.2:)_ 

(6) .Nm:nbt::r (~f i?ramw>- with defe rr¥.<:iTn~nBmi.t~ii.ftf.:o\ ~Roxnnm<:::mk~d, mad iPl'IY, :t2 bit t\)uJtb~t-
Thiff etmtains a 0.mtr<t nffrm:HMr whoee ttansmi1>ab11 ~vas ddnyed an. ite 0it'at atte:m;:;t: l:x:~m.u.'>e- the 
:mtdJmn WO!G huffy. 'Htir: ;:ou:n.te.r is ine.rHm<~:nbd wh<~.n the Honban va:riahkJ (kJf(1tred ha!'\ h•!.<m 
HBM~rico:~d Ly ttw TratwmitlJnkMgmt hm<:.,'bnn (4.2Jh .FtiHH'fA inv,;f1V6d in em? <:z;1Ecinns an~ nd 
t~nmtRd, '!'he updat-e oc-cum :in_ the Laye:rM.grnt'l'tansmitC}:mnter.f> pnx;edure C\2A,2), 

en Nu:mbH of mu.ltkJ.i,8:tF'nnnHi\TrWnm:n.itb00K Orrti<m.al, Head only,. ;w hit eoun.t<oL 
Thir; l"unbitw 4 ;:uu:nf ~~f fr<'UfN\S that aN-~ RueoH<!ddiy tn:mhltlitt-eti, rt..<> i:ndkakod by the i!b~tt.w Y<:-dwe 
tn:tn&nitClF;::, to a gMJttp dcetination wld:re;m othe:r ilinn broMk-<'H:!t. The updah' ov~rr.s in the I_._qym:. 
\\:1gn1tT:n:mf!.n1:iiCmmters pr<:X~HdnN~ (!i-2-4.2\ 

(Bi Nt:a:nhc1r of h:roadca£tFnmes'1'.r.arwmifk:dGK Oph.o:nrl, IL::;;d r;nly, 82 hit eounh:T. 
This c{mtdne a O!tli:tt ef t:he f'r<Arth:S that W(Jt'£, suoe<!;+sfuHy trrmwnitt{~d Hi\ inJ.iv~.t:;d by tlH Tr-,-~;rt+ 
n1.it8t<1tus tranarrdtOK, tu Uw; brm-tdc;:u;t 1:\dd:rNw .. Fn:mw~ tr<Hl<!mtttod b muhie?H>t add.roas-en acre 
rwt hnumc8':1t:- fn:mtHi awl wre exdwk~ti. 'flM upcl.atr~ ncctrr® in th.e LayctldgtntTum!c'imitCmmters _pm-
u+cl:~:re ( fi 5L 4. 2 ) . 

5JL!LL2 MAC '&ttn$'.tlit .Rrrwr §iattuii.ei!l H<~M';:dpt!t:u-w, This w-;dio:n ddlnw:' the l\iAC &uhbye-r 
ha:n.<md~sio.n n~hted tl"r<W.(J1;aU!-!.has, 

(l) Numb~~r d'bkf\lllidon: 1'termm:n.:en<:kd. fh:>:ad (m1y, 22 !d: cmmk1r. 
Thb i::<mt-&itHJ H count- o/Hw ti:nwtl! that a c-ortli<!lOH hi:ttl! been deWdkd later th.an 512 hit ti.rt'H.';i! into the 
trrlm;m[tbd p~du:sL A lat(~ «fltidon is <Yn:mL"d tw-l.ct', :Lt., hdh as <l co1hsim1 and HH a ll.:iTiU-iC\;)J.lbhtL 
11lb u:.cmhx ls in<.;rt;tttegt:ed when the btnColheinnCwmt varbbb b nonzero, Tho urm.tte is incn>
mt-c:nted in tht< l,aym'RtJ,>md~f\:n:r.unn\t(\::•unkrs p:rocedu ;:;-~ \ fLZA-.2). 

(?; NumbHr nffn-unGs aho:rtw! dtt>"- to exe;:-:tSO'!hmCdHsbn: lbc.o:mnHmdHd, 1hmd oniy, 22l:Jit. cou.n((ll\ 
'J'h::b nmh.i.hw a cmmt ofth,-! fr-innes t:h_at due to f'.Xu~m;;lve colLdnns ~rre not tz-:;mtmli.tied sueOBiihAh
This couftte:r h incrmnenkd "'"+wn the vahM~ ottAt) attempt;:; v;wi:able oqurd~ ;~ttemptLirr.dt during a 
tn:memise-imL 'I1w npd~~te (R'0u.:re in t.h11 L¥yerMymtTran~mit'C:vnnt0.r;';. ;n:>)oedur-e (5.2..4.2:} 

{J l Nurnh(~r of fn:mws ) iA'Ii dm-) to bb:r:md MAGT:n~nm:ttitE:w~r~ RN:~mnmmded, !h:w! nnJy, 3:2 bit uJvnkec 
ThL o:mhtint a ':ountM-frameil that wtuld {Ah0rn'iee: bt~ tt-ax< .. ~mltted hy the :'lblt:km, but a:mki m:>t l:w; 
mmt dmo L::f an. :i:t:<Jornal h1Af} ;-mbhlyff:r t:ranamit erni:r, If thits tx:n:mG!t h: hC~LtHm.fJnk-0, th.to:n. now~ (t:f 

thx\ d.h§:T C(mnt~'rg in thliii B\ocbm ar~:i i:nennneatpL 'rhH ~'xart m(-:<.ming aw:l trwd:w.ni«m fi:lt incm· 
l:tiCrttingthi% tounhw is impkrmm.tuhmHk>.ptmde:nL 

{4) Numbt't <Jf tz::rdmfkln&lE\'-ll)m; f\.eoon:n:n.~mcl(>.0, Head tru}y,_ :-J2 bit eounter 
Th.b cnd.alns a wunt cf timtn; thnt tbt! carrierSense variable wa._;;: ru:<t $§.._'10t"Wd <l:t w<.w dnai\&-nted 
dttdng Hw tr;,n~mii'W.km d'H fhtml,\ without ;:olhshn (i\e~! 12-4-G\ This cnn:nter ia incrtomenb::d whttl 
the ca.r.derSens~.Failun' flag iH tnJ# at tl:w ond of trt.nwmiwdvn. 11-w urdate oc-cum in tJn~ LJ.!yerMtt· 
mtfl'ran:;;mitC-ou:nttm-l pte<tNhrre {52A2) 

(5) Numhe:t cf iiamea wriLh eXH)1J-&~veDehln'ai: Opt:iond, Read (~1Jy, 3-2 bit cmmVir, 
Thi!< c~mtnins ~~ e<lnmt d tranms t:hat wa:·*' ddm:-:r.od fm:· an oKe~~mJvo rwriod o/i time 'I1tis t:\Ylftlh"t nmy 
ooly he inctem&ded. <lfi<::t pet LLC tnmi\missiorL TI1.b tcn:mt0!' is itu;:n~tnl:ln:i;w;l wh>n thP <"-XC('!>@Def~r 
rtng L<> ML 1'he npdat:t:. ocr:u.rn in. the L:t\V'!t'Mf_ptlff'.ra.nmttit-Co\m.tert'! pttiC:f.>th.Jr~ W.2A3}, 

(1) Nu:mbu vfframcsfv~t-":tivedOK: Mrmcl.Htoqr, Rm~d unlv, $2 "bit wu.ntFr .. 
This cnntain.s a eo-unt o-f fre.mes that i-LfB gucres1>fuUy mrHiv0d (f'ewiveOK\ Th:b tbe," not indndti 
fntme~:~ n~odvod with fra.m<~-to-0'-,fong. FC-S, k~ngtb vr- ahgw:nent.:~r:ror0., or :l:ra.n:~t\8 Lmt due tn intermil 
MAU H~hlayer t:r-nn-_ Thi~ cuuatm· t&1 ~nct'-(-nHmt.ed when tlw R•tteiv{~Statm-; if.' n~purhod a<: x-.:~m:<:iveOK. 
The updah.o mx:n:rs h1 the Layerf&gr:ntlbct:->:iveCmmtrm; pr~-x~-idtttt (5 2A<U. 

(2) Numtwr of m:J:etaH.(~t\<dved:CIJC He-cnnn:n{~Hded, fu,Rd mly, 32 bit wunt~'t-
'fhit'! oonbint> a cuunt 0: 6->ta ~md padding- ot-id.rJ i:n fhtm~m tJmt are: EUCCi.'0SLJ1y r-6lwivecl., T.hh~ doGJ 
not i:rtdude Hdets in ttiiJYi0l'l K\-t±ived vrlth 1'ramH~h:1iP-long, FCS, bn.gth or alignment ('!fn\ru, or 
fratht%) lust d~H'. to int:i".c:md MAC Bubhy~w e.rn;.r_ Thb cmmvw b:; in<:rt'tn~ll\t{::d wbm trn: N),O!Ult !)f 01. 
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 This eotains te~ testi dfdata aad podding octein of fratnes that aare‘: sucoeaetully transmitted, This
comnter is incremented when the TransoitSiiatees is seporiad as transite. The update socure i
the Layers tTraneounten grondure (32.42)
Number of Pranies withdeferred’Transmissions: Reeciimended, Head anly, G2 bi counter,
‘This cotelig « aunt of fees whoad tranurdselen was delayedon. ite frat attemet berauke the
mediog was busy. hie counler ia increme ne Boolean variable deferred hax been
sssaciad by the TeanamillinkMemt finetion (4.2.8) Frames involved In any cnlisions area net
m@runted, The update oocurs in the DayerMemtPranemihCounters grocedure (Ghd)
Nomberaf multimellramesTranemittiedGKR: Optional, Road only, a4 Bit counter,
‘Thig coniaing & count-of frames that are succetslially Gramemilted, as indicated by the statue value
treanliCh, t6 4 group destination address offer than broadest. The update oeewrs inthe Laver.
MowtTrancniiounter orecedure (8.2.4.03,
Number af broadeastifremes'Tranemitied(iA: Chstionnl, Read only, a2 bil ceomber
PhS contains a count of the fame chal wore successfixlly tranamittedaz dndieated by the Trang
mitStates tranenii{iit, fo the broadcast addvens Frames Grunsmibiad to muhisast addresses are.
iit broadcast frames andere excluded. The apie cemure in ike Layer MgmtTransmitCamnters pro
exiure (2.4.8),

 
 

   
  
  

 

  

   
 

 SAILS MAG Transmit Eeror Stedisticn Dieseriptions. This section delines the MAC sublaver
transmission relsted arror slatatics.

if)

(8)

mH

hes
: Recunrianded Read anke 22 bit counter,

sion dose been detected lyter han Sue bit nee babe theLe. eth ae aco i

Numberof lateCaefliai
This contains a count olthe times that a call

tranmniiied seckel. A inte ailision is eeanted fel
This counter is peorcuited wh : eCollsionCount variabl

 

 

  he ble Is noyeere, Toupdateig IneTE
tiented inthe Loveridemfeunters arosedace (A242)
Number of Gumes aborted due in excessivellisiun: Recomuinended, Read only, 22 D6 counter,
This contains count of the frames that due te excessive collisions are nol trenemitied successfully,

idler is incremented when the value of (he aliempisa varmble aquele eblemnilLamdt deving a
traauemineicn. Vhe wadlate oomers im the DeyerMemtTrareiiounters oroceduse (8.42),
Suriber of trames lost due ta InteraslMACTranamithivren Heeommended, Head only, Ge bicousiter.
This contains « countof franies that would otherwise be pramsibted byw hatin, butcteld net be
sont dim te an intemal MAC sublever transmuté error,thie pounder is decresvented, then none at
the wihes counters in this section are imeremented. The exact mening aud mechanton for inet
matinth sis puplanmontation-dependant,
Number ofcovrierSenaeRerore: Recommend a, Read only 22 DH cownior,
‘Thin contaien a count of times that the cacriarfense varinble was not asserted op wae deasserted

during the teanennadion ofa trame withowl collision ixce 72.4.6), Shia counter js isecumented when
the corrierSenselgilhure fag is true at the ond of transmiscien. The wadate comune in the Laverife-
miTranemiCounters procedure (4.2.42),
Number of frames with excassivellefeewal Gntional, Read aniy, $2 bit coutiter.
“Ehis conbaine a count of frames that wore deferred fur ae exremaive period of Hime. Pile coun
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only be ineramented once per LLG tranamiseion. This counter i inercoented when the cxcesDefer
flag is seb. The uidate qatarin the LaverMeineTransmibel ra pedir 168480).

S2210 MAC Receive Stetietios Teseripdions

Suber of (ramenkiecwvedGl: Mandatory, Head only, 22 bit opanber,
This contains a coomt af fromes thet ere sucesssfully reselved (receiyeQits. This deer net include

Prater recebved witty francelong. BCS, leaeth or alignment erreva, or fraaidyg lost due ie niternel
MACsublayer error. This counter is inctementid wires the Recvivattaiue ia renorted ae ponentTA.
The update accord in the LayerkiemileteiveCowntersprocedure (5.9.4.3),
Soumber of octatniossivedit: Recimmended, Road amis 22 bib averted.
This containy « count of data and padding wetets in frames thal ere anccesdfully received, This doce
not Imelide octets bo frames received with frame-tooleng, FOS, length or alleemeat errers, or
frames Jest due te internal MAC wublever errar. “hie counter is incremented when fhe cooult of a
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reception is reported as a receivcOK status, The update occurs in the LaycrMgmtReceiveCounters 
pron,dure (5,;2-4.:{•, 

(:3) Number of multicnstPramesReceivedOK: Optional, Reed onl}~ )32 bit counter. 
This contains a count of frames that are successfully reo::~ived and are direeted to an active non· 
broadcast f>'TOUp address. This dues not include frames r<:'cdved with frame-too-long, FCS, length nr 
alignm0nt errors, or frames lost due to intern a] MAC sublayer error. This counter is incremented as 
indicated by the rcedvcOK s--tatus, and the volue in Uw deBtlnatlonFieJd. The update occurs in the 
La_yerMgrntReceiveCounters procedure (5.2.4.3), 

(4) Number ofhrow:kasfFramesRecdvedOK: Optional, EeBd only, :32 bit counl:er, 
This contains a c:ou.nt. of frames that are successfully received and are directed to the broadcast 
group address. This does not include frames received with framr:-too-Jnng, .FCS, length or alignment 
errors, or frames lost due to :internal MAC sublayer error. This counter is incremented as indicated 
by the receiveOK status, and the value in the destinationFicld. The update occu.rs in the LayerMg~ 
mtReceiveCounters procedure (!).2.4,:3}, 

5.2.2.1.4 MAC Receive Error Statistics Dt~sc:ript:im:w. This E'edion defines the IVLAC sublayer 
reception related error statistics. Note that a hierarchical order has be.:~n established such that when mul
tiple error stat.11ses can be associded with om: fram•\ only one status is returned to the LLC. ThiB hierar
chy in descending urder is as fi)Uows: 

fi'ameTooLong 
alignmentError 
fb.1meCheckEITor 
length Error 

The following eou.nt.ers are primarily incremented bnsed on the status returned to the LLC, and there~ 
fi:Jre the hierarchical order of the counters is del:ennined by the onlel' of the status, 

(}) Number of frames received with frameC}wckSequcnceErrnrs: Mandatory, Read only; 32 bit counter, 
This nmtains a count of frarnes that are an inteb,:rral number of octets in length and do not pass tlw 
FCS check. This counter is incremented when the ReceiveStdus is reported as frameCheckBrror. 
The update occurs :in the LayerMgmtR.eceiveCounters procedure (5,2.4.3}. 

(2} Num.ber offrames received with ali;:,FJarnentErrors: Mandatory, Read only, 32 hit counter. 
This contains a count of frames that are not an integral number of octets in length and do not pass 
the FCS dK'tk This counter is incremented \Vhen the ReceiveStatus is reported as alignrnentErmr. 
The update occurs in the Layer:tvigrntReceiveCounti•rs procedure !5.2.4.3 1. 

(3\ Number of frames lost due to intemalM.ACReo;.iveError Recommended, Eead only, 32 bit counter. 
This contains a count of frames that ·would otherv<iBe be received by the station, but could not be 
accept<:ld due to .an internal .MAC sublayer r<?ceive error. lfthis counter is inc:remontNl, then none of 
the other counters in this se<'tion are incremented. The exact meaning and mechanism for incre· 
menting this counter is implementation-dependent. 

(4) Number of frames received svlth inRangeiAmgthErnrrs: Optional, Read only, B2 bit count•)r. 
This contains a count off}';:unes with a length field v<>lue between the minimum unpadded LLC data 
size and the mli<'<imum allowed LLC data size, inclusive, that does not match the number of LLC 
data octets received. The counter ahw contains frames with a length f1eld value less than the mini
mum unpadded LLC data size, The update occurs in the LayerJ\IgmtReceiveCounters procedure 
(5.2.4.?). 

(5) Number nf frames wceived with outOffiangeLengthField: Optional, Read only, 32 bit counter. 
This contains a count of frames with a lenf,rth field value greater tbm the maximum allowed LLC 
data size. The update oecurs in the LayerMgmtEecdv<!Counters procedure (5,2,4,;:\ L 

(f.)) Nurn.ber nf frarnc:;. received 'Nith framcTouLongErrors: Optional, R<'ad ;:mly, :32 bit counter. 
This contains a enunt of frames that are received and exceed the maximum permitted frame size, 
This counter is incremented when the status of a frame reception i.s frameTooLong, The update 
occurs in the Layer.MgmtReceiveCounters pmcedure (5,2 4<:0. 

5.2.2.2 J:\.1AC Actions, This subsection ddlnes the actions nftered by the Ivi/\C sublayer to the LME 
dk•nL 
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reception is reported as a recclveOKstatus. The update accurs In the LoyerMgmtReceiveCounters
procedure (62.4.3),

(3) Number of multicastPramesKeceivelOK: Ciptional, Read only, 22 bit enunter.
This contains a count of frames that are aueccessfully received and are directed to an active non-
broadcast group address. This dues nat include frames received with frame-teo-long, FCS, length or
alignment errors, or frames lost due to Internal MAC sublayer error. This counter is incremented as
indicated by the reveiveQ RK. status, and the value in the destinatianMeld. The update occurs in the

 

   

   

 

 

  
Layer MumlReceiveCounters procedure (3.2.4.9).

43 Number of broadcastPramesReceivedOK: Ontional, Head only, 39 bit counter.
  This certains a count of frames that are successfully reesived and are directed tu the broadcast

group address, This does not include frames received with frame-too-long, FCS, length or alignment
errors, or frames iost due to internal MAC sublayer error. This counter-is incremented as indicated
by the receiveQstatus, and the value in the destinationPield. The upeiate oceurs in the LaverMy-
mikKeveiveCounters procedure (5.2.4.3),

  §.2.2.1.4 MAC Reesive Error Statistics Deseriptivns, This section defines the MAC sublayer
reception related error statictics, Note that a hierarchical order has been established such that when mul-
tiple exrar statuses can be associated with ane frame, only one status is returned to the LLC. This hicrar-
thy in descendingorder is as follows:

 
 

frameToo Leng
slignmentiErrar
frarmeCheckkirrer

length Berar

 The fallewing counters are primarily incrernented based on the status retuened to the LLC, and there-
fore the hierarchical order of the cpouriters is determined by the order of the siabus.

 
(2) Number of frames reeeived with frameCheckSequenceErrors: Mandatory, Read onby, 83 bit counter.

This contains a count of frames that are an integral number of octets in length and do net pass the
PCS check. This counter is incremented when the ReceiveStatus is reported as framettheckError.
The update otwurs in the LeverMemtRerdiveCounters procedure (5.2.4.93,
Number of frames reeaived with alignmentirrors: Mandatory, Read only, 2 bit counter,
This contains a count of frames that are not an integral number of octets in length and da not pass
the FOS check. This counter is ineremented when the RecelveStatus is reported as aligmmentErrar.
The update occurs in the LayerMgmtiReceiveCounters procedure (5.2.4.3)

{8} Number of frames lost due to internalMACRecelveError: Recommended, Head only, $2 bit counter
This contains a count of frames that would ctherwise be received by the atation, but roald not be
accepted due to an internal MACsublaver receive errar, If this counter is incremented, then none of
the ether counters in this section are incremented. The exact meaning and mechanism for imere-
menting this counter is inplementation-dependent.

ig) Number of frames received with nRangeLengthErrars: Optional, Read only, 22 bit counter.
This contains @ count of frames with a length field value between the mininyumunpadded LLC dala
size and the maximum allawed LLC data size, inclusive, that does not match the number of LLG
data octets received, The counter alse contains frames with a length feld wale less than the mini-
mum unpadded LIAO dats sige, The update escurs in the LayerMemtReceiveCounters procedure
(2243).

 a oe —

  

  

  

(3) Number of frames received with oulOfRangel.ength Field: Optional, Read only, 32 bit esunter.
This contains a count of frames with a length field value greater than the maximum allowed LLC
data size. The update ovcurs in the LayerMemiReceiveCouunters pronedure (6.2.4.3).

G) Number of frames received with trameTooLongErrors: Uptionasl, Read only,39bit counter.   
 

This contains a cvunt of frames that are received ard exceed the maximum permitted frame size.
This counter ia incremented when the status of a frame reception is frameTooLony. The update
vecurs In the LayerMgmtRecsiveCounters prueedure (5.2 4.3).

5.2.2.2 MAC Actions. This subsectien defines the actions offered by the MAC sublayer to the LME
chent.
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§A28.4 MAC Action Delinitions

weAC? Mandatury

hee Diaiige trocedureaA :
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we the MAC aublayer to eee g anait and secatee 8, loaving i im «disabled atabe.
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Relurn iracif MAC sublayer is exsbled, avd false ifdisebled. This ie accompliehed by checking the
vali avelnabled and irananiluabied variables. ,

MPD) onablelransodt: Optlanal :
oueble MAAC sublever tre é wission (DawnsmiiFrosie firnetions The is accminliohed by get
ting& siitiendbled fe free.

fia) dinableTeanem: Captional
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-~ ;.v~' 1 -'' ,..._~ ~T.-.. • '• ' '""' <> ~ •• ,....._,...,_ ,.~ •• • • 
• ,. '" '-• ,, • j __ ,~_,J.."-< • .' (-(~ (':<.! .-!, , ~) 1 ":!":c)-.J .G-U H . .:.l.>i I. 

\ 16j readMulbcast.ReccivcStl.ltus: ()pti.ona1 
HctlJrH true if multicast n'ccive is cnahk"J, m:d ralse dherwi>w 

<_17) modifyl\1A.CA.ddress: Optirmnl 
Change the >lAC stati;m addtt'iJS to the on!:~ ,supp!Jcd tHt~•x>gniz;;,Addn:ss function). Note that the 
suppliwl station address shaH not have the gToup bit set and shall not be the null address, 

(18' read?dACi\ddress: Optional 
Read the nn:rent: MAC station address. 

i Hll exccuteSelftest: Optional 
Execute a self test and report the n.Jsults (succob or failmu). The nu.::chanism ~;;mployFd to carry out 
the sdftest is not defined in this standard. 

5,2.3 Physical Layer Management }"acUities, This sect inn of the st:,mdanl <10>finr,." the Layer I'd annge
nwnt facilities for the Physic;:il La;nr. 

5,2.3.1 Physical Statistics. TlK ;:;tuti~;tics defined in this s0ction arc implcmcntul hy means of 
counters. 

In the following definition, the term ''H<:ad only'' specifies thztt the object cannot be written hy the di(:nt 
ofthe LIVlE, 

Note that the carri.u-SenscFai!ed st<ltistic is a stDtistic relating to rhe physical layer, hut is listed and 
l.nnintained in 1hr: M.A.C sublayer for cas.: of implementation. 

5.2,3.Ll Physical Statistics Descriptions 

i 1' Number of SQET<.est.Errors: Re,~omnwnded. RemJ i)nly, ;;;l' bit <:ounter. 
This contaill:> a uJunt of times that the SQE_'l'.EST __ fi:RRO.R was receiv<c>cL 'I'lw SQE __ _TEST~EEEOR 
J.s :"din accordance with the ruks :liJr verification of the SQE detection mechanism in the PLS Car-
rier Sense Function :see 7 .2A .fii. 

tLtA Lay;.~t' Manag(~numt 1\'Iodd. The rrl!!nwing rnodel provides the descriptions for Lay~:r 1\LJ.n:'l.gP-
nwnt Ltcilities. 

5,2,4.1 Common Constants and Types. ThP folbwing are thG conmwn constants and types required 
fm· th"' Lay;~r Jvlan<Jgement. procedures-

con st. 
rnaxFran·,;,Sizn "' ... :. {in octets, imp1mnentatimH1epnudcnt, s;::e 1.4} 
maxDeferTinw "" .. : t2 > unaxFrameSize > in hits, errm timer limir f()r maxDeft'rTim;:,; 
maxLarg''"" 42949G7295: hmnirnurn value ---- l) ufvvraparound ;c;.z bit counted 
rnax\~<1 ""L\:XXXX&xx, {maximum vzdc.w t264 - l) ofwraparotmd 1)4 lHt counteri 
•)rwBitTime"" 1; (the ;:wriod it takes to tr:msrnii one bitl 

t,:;pc 
CounterLargP"" O .. maxLarge---See footxwt.e.; 

5.2.4,2 Transmit Variables and Procedures, The foilmving items an: specific t/J fl'anw transmis
,c;ion: 

excessDefer· Boolean; {set in process DeferTesti 
cnrrierSenseFr1ilure: Rookan; {:o;et in procL'>S CarrierScnse'fe,;t) 
transmitEnabkd: Boolean; {set MAC action) 
lateCollisionEnor: Boolean; (set in Section 4 procedure \VatchF'orCollisioni 
deferred: Boolean; (set in Section 4 function TransmitLinkM.gmtl 
earrierSense'TestDorw: I5oukan; f;;ut in prnn.•:o<s C:u-rit:rSt•nseTesti 

sp•'~i:~C.'lL(lD ~~~ :lGt ~;t psrt. of tbi:;~ 1S(;,TCC standJrd. H0sotuHon \"?f' 3L vs b.-~ H.t ~:otn~t(:t t;iz.e ~;,:··ill h:~ ark!rP~;~cd 
u:q<lln;,d to ~:k·v•JGp this sr;.:.;tintt inT.(i a ~~p~~titlc:;.ticn snfflcient. for lSO/lEC Jnv.=~nJ~Wr3b1tity n~qu\w:TrH~n.t:~. 
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  iveStatus: Optional
teturn true if multicast receive is enabled, and false otherwise.

rondiivyMA Address: Ciptional
Change the MAC station addre
supplied station address shall ne

(18) readMACAddresa: Optional
Head the current MAC station addre

necuteSelftest: Optional
sceute a self lest and repart the results (sticcess or faldure). The mechanisin employed ta carry out

the self test is not defined in this standard.

116) readMulticastitc

  
 am “3  

 
 

 Nete that the
e null address,
funetion).
  stp thie one supplied BervogmizeAddrehave. t all wot be  

 
  

  

 5.2.3 Physical Layer Management Facilities, This section of the standard defines the Layer Manage-
ment farilities for the Phys 1 Layer. 

 238.1 Physical Statistics. The ies defined in this section aro implemented by means of
counters,

fu the following definition, the term “Read only” specifies that the obfect cannot be written by the client
afthe LME.

Nate that the
uiaiotained ia f.

mng to the physical laver, but is listed and  
 

° hit wurter. Sarrors: Recommended, Read +

 
 

 
 

  
   

of times that the = . _ERROE was received. The SOEPEST ERROR
owiththe rules for verification of {he SQE detection mechaniam in the PLS Car-

 towing model provides the descriptions for Laver Man
 

6.24 Layer Management Madel. The tn}
roe facut

  
 

 

B21 Common Cansiants and Types, The fol
for the Layer Management precedurrs:

io ve Ue cunimun cousianis and type required 
 

LOFLGE

maxlrameasi ; in octets, implonentation-depearlent, see 44)
masDeferTiume =...“iS » GmaxPrameSize « S}, in bits, error timer limit for masDeferTame)
maxLarge » 4204807204: maximumvalue (@°* ~ 1) of wraparcund 39 bit counter)
maxGd = xexexxnxx: (maximum value ght Lief wraparound 64 bit counter)
eneBitTime = 1: (the period if takes to tranamit one bic

éype

CousterLarge = Ournax Lares

 

  

  

 es foainote.;

4.2.42 Transmit Variables and Procedures. The folimving items arc specific to frame transmis-
ShOTE

 

 
 

Jeter: Boolean; {set in process DeterTost}
roenselailure: Boolean: ixet in process

iBinabled: Boolean; fset by MAC action]
AErrer: Boolean; [set in Section ¢ procedure W

cred: Boolean, fset in Section 4 funettion Jranomithinks!lerot)erSense'Test Deine: Baslean: [xe Test
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d~;fj;rn\d'f'!A~ltm.i<iEtnnJ: (;,j\:Uli:<:'~tlAU""!F~:; 

hiultii'RBtFtam0ili'rnnwrnit!Adf}.E !nptiund) 
twnHdnw<.:Prnmer;Ttnnsm.iJ:htd()h: (\)UJtk·:d:.d:rg\:1;• fqAinruif) 
f.Jt:f..it.(~ tr:·a.:j:sn:~:.it ~::::r:TlJ:tr r~::n~.ntN·r .. ~*-~ 
li:i\#{':o!Hdrm ·· f}tn;:n:i.;s·d.&l''£b:. 

U!id/e Nti Cth:"·icr:E\.si:ti.i<d\:;;;tl'.J~nH dh ntHJH/Iff: 
if.tt&nnmit8ucce<:Cditi.J then 
h<wrin 

fdt~~ as· try 1. =0~lJi.t~~~1At.1 
+lM! {t\t/lY!iJJtt. ;; 2', dd;•;y~'<l ~:d.Usfumt !• 

fnd.,li.tj?,YGnun{hX(IhultipliiGdhHinnPtHiil.H&i 
t.;;qf.,,•ng~~f.><u.n.fkr(c,.J-llfdi:~~llVr>nn:tndl<tLbm:i.ptt; ll\ 

(d.dAy by uAUdim! 
i tt<All8E):if8l.1.¢¢H0cl.ingi 

T'tkl i)d'i:o/fu:4• j)hhTflS 11ds th.e <•'>Kb;\H;;:;Jhitl< HNj( irk ttAnm:niwakm attMnlpt lLE btN; d/•h:;:tt•hJ f>r n podnd 
d. tiH1i:'' i::h.h.n ihalll)dbrTin:H1. 

  
eTLORE:

ame’Trn
J PrionaeTreng

 

  suleadl

 
nad for a period 
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process DekrTest; 
ua.r defer Bi tTimer: (L m axDeferT! rne, 

begin 
cycle 
b<:~gin 

deierCount := 0; 
while tkame\Vaiting and not exce:::sDefBr do 

Wait{on~.~BitTime}; {see 'L3 3) 
i( deferBitT'lmer'"" mnxDefcrTime then 

excessDd~~r :"" tnw 
dse 

defuBitTinwr :"" dderBitTimer + 1; 
end; {while} 
while transmitting do nothing; 

end; kyde} 
end; (DeferTestl 

The CarrierSem;eTi:>st proress sets t.h.e carrierSpenseFaHure Bag if carrier s<:nstc disappears 'Nhile trans~ 
rnitting o:r if it never appears durillg an entire transmissi{m. 

proce.'w r::::arrierSenseTest; 
var 

carrierSeen: Bouknn; (Running indicator o( whether or not earrierSense has been tTue at any 
time during the current trnnsrnission} 

collisionSeen: Boole<:1.n: !Running indicator of whether or not the colHsionDetcet asserted any 
time during t.he entire tramnnimdonj 

he gin 
{main bopl 

1ehile not tmnsmitting d.'o nothing; !walt for start uftransmisskm} 
carrierSerweFa!lure :::::false, 
carrierSeen :"' false; 
<:nllisbnSeen ::::::falsi< 
c;wr!erSenseTestDonc :"" false; 
1.uluie transmitting do 
begin (inner bop} 

1/ eanierSense then 
carrierSeen :"' tru.e; 

else 
il carderSeen then (carrierSHnse disappeared b;:;f\)re end of transmission} 

canierS,cmseFailure :::::true; 
i{ collision Detect then 

eollisionSeou :"" true; 
enA; (irmer loop) 
i.f not earrierSeen then 

earrierSmweFa!lure ;"" tnw ]carder !Wnse never appeared) 
else 

if eollisionSeen then 
canierSenseFailure :"" fidse; 

carrierSensf"'Ihst.Dww :"" true; 
end; {main lonpl 

! Carrie:rSensPTtmU 

fL2.4.:J Receive Variables and Procedures. The following .items arc speeifk to frame reception: 

uar 
rocdvt<Enabled: Boolean; {set by l\lt\C action! 
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prozess DeferTost;
vor deferBitTimer: G. maxDeferTime:

begin
evede
bugtr

deferCount /= 0;

while frameWaiting aedrot 2
begin

WaritloneRitTime) isen 4.5.4)

 

ofdeferBitTimer « maxOeferTime then
excessfiefar x true

vise

deferBiclhimer v= deferEitTimer + 1;
end; pyhile}

while transmitting do nothing:
end; ieyelal

end; (PeferTast}

 The CarrierSenseTest process xele the carrierSpenseFallure flag if carrier sense disappears while trans-
mottling or tf it never appears during an entire transmission.

 proeess Carriermens
were

earrierSean: Boolean; (Munning imlicater af whether or net carrierSense has been true at any
time during the current transmission:

eciisionSeen: Boolean: (Running indicator of whether or not the eollisionDetect asserted any
time during the entire transmission}

 cpele imain inant
while not tranamitting do nethinun fewalt for start of transmission)
carrierSenseFature o false:
earricrSeen (= false:
colligionSeen .- false:
earrierSenseTpstDone co fe

wale transmitting de
begin, “isiner leap}

ifcarrierSense twn
earriarSeen os true:

  

BL! CALTIOPRENgEF ai

if collisionDetect then
callisiunSeon cm tras;

end: “emer loop)
if nok carrierBermn fen

carrierSenseFallure co» (rue iearrier sense never agneared)
else

if collisionSeen then

carriorBensePallure oo false:
 

carrierfienseTestDone = true,

eng; Gain loop!
ene: (CarrierSenseTeat}

 

5.2.4.3 Receive Variables and Procedures, The iblowing items are specifie to frame reception:

par

reopivenabled: Bavlean; iset by MAC action}
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in H>np: L,bn{l:d:: Errt>r:t: \.)mnt>n"L;+J'Lii< V+d;:;n'di 
;lrH/JfHAng_nL,cug:thFL:dd·: t:'i:nnntid>i .. a.:qp\. U:~;::::Ji:h;nnl1 

fi·a:n:~. f/lbM t.:f~ n.g-1~1 ~~~~errs.~ {)Ju~-rber LH.fff(~~ fn p-ti (HHd.l 

:'ll\thb.g; 
nnd (rnnd¥d)h;B.hk:d) 

!fhtH\<:~'TbnLnng:i 
1\:;rn;<::;Ch;tck:Frt<<::i.r·: 

fl\n~.gthifr:r~~J 
i:d~.~ltu~) 

:: . ·. . ,· ... , 
.f]::~u: . ..::l ::JUt:~ef .. :::{ ~~:·t:::.;::.*i~x-::t~:.:>~:>:~ ::::·::t· 

J_.r· {i#Lb ::·6.<c: :n :+J fb,r~ t.::tfXtth~:.~K 

ih>h(ti.h Hdd vnl :}1': i1 iP'tuh::r fhnn Hw Ihtk»ixhi.irn ;:Ikn.;,,ed LLCL>iL;.S,JJ;d· t:hMN 
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end; {LayerMgmtHeceiwCountersl 

ISO!fEC 880:2<~ lfJ93 
,\~::--:;I/~EEE :~;::! ~~)::.2, .100~~ E\:~:~:~:.~.: 

Function LayerMgmtRecognizeAddress checks if reception of certain addressl ng types has been enabled 
Note that in Pascal, assignment to a function causes the fi.mcti.on to return immediately 

{unction Layerl\JgmtHecognizellddress(address: Addre:ssValmJl: Boolean; 
oegrn. 

if {promiscuous receive enabled! then 
Layerl\IgmtHecngnizeAddress :'·" true; 

i.f uddress "' ... {MAC station address1 then 
LayerMgmtReeognizeAddress :·.-·.-true; 

if address '"' . . !broadcast address) then 
LayerMgmtHecognizeAddress := true: 

if address::: .. {nne ofthe addresses on the multicast list and multieast receptwn :is enabled) then 
.LayerMgmtRecognizeAddress :=true; 

LayerMgmtReeog:nizoAddress :=false; 
end; l Layer.MgmtRecognizeAddress} 

fL2.4.4 Common Procedures. Procedure LayerMgmtinitialize initializes all the variables and con· 
stants required to impl..:;ment Layer Manag..:;menL 

procedure LayerMgn1tlnitialize; 
begin 

{initialize i1ags for erwbling/disahling transmission and reception) 
receiveEnahled :"" true; 
transmitEnabled ."'-true; 

{initialize transmit flag>< h1r Def<:•/l'e«t '111d C?~rrierSenseTest} 
dderred :"" false, 
1atc,CollisionError :"'false; 
oxcessDefBr :"" false: 
carrierSens0Failure :=false; 
carrierSenseTestDone :::::: false; 

iinitialize all Ivii\.C sublayer management counters to zero) 

end; {Layer[v1gmtlnitializel 

Procedure IncLargeCounter increments a :32 hit '.vraparound counter. 
procedure IncLa:rgeCnun.ter (var counter: CounterLarge): 
begin 

{increment the ;:52 bit counter) 
end: {IncLargeCuunted 

Procedure SurnLarge adds a value to a :32 bit wraparound counter. 
procedure SumLarge ( 

uar counter: Counter Large; 
var offset: J nteger); 

begin 
!add offset to the ;32 bit counter) 

;:_-nd; {SumLarge) 
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ond: (LaverMemtRoceiveCounters}

Function LaverMemtRecognizeAddress checks if reception af certain addressing twpes has been enabled
Note that in Pascal, assignment to a function causes the function to return immediately

function LaverMamihecopnizeAddress(addreas: AddressValueah Boolean;
begin

ifipromiscuous recerve enabled} Hen

Layerbigm{RerognizeAddress o= true:
ifoaddress = ... (MAC station address! then.

LayerMymtRecognizeAddress c= tras;
if address =... (broadcast address! then

LayerMgmtKecognizeAddress «= true,
iaddress =... one of the addresses on the multicast list and multicast reception is enabled} ther

LayerMygmtRecognizeAddressv=trie;
LayerMpmtRecopnizeAddress += false:

end; (LaverMemitRecogniseAddress}

 
 

 

  

 

$2.44 Common Proeedures. Procedure LayerMemtinitialize initializes all the variables and con.
atanis required to buplement Laver Management.

procedure LayerMemtinitialze,
 beyin

linitialize flags for enabling/disabling transmission and reception}
reeeivenahled :true:
iransmithnabled = true:

iinitialixe transmit flags for DeferTest and CarrierSenseTest}
tleferred s= false:
lateColiisionError:- false;
excessDefer v~ false:

earrierSenseF silure = false;
carrierSenseTestiione «= false

 

 

{Initialize all MAC sublayer management counters to zero}

end, {LayerMamtlnitiahzal

Procedure IncLargeCounter increments a 32 hit wraparound counter.
procedure InceLargeCounter (var counter CounterLarge):
bags

Unerement the 82 bit counter!

end; incLargeCounter}

 

Procedure SumlLarge adds a value to a 34 bit wrapardund counter.
procedure SumLarge (

par counter: CounterLarge:
var offset: Integer)

bey
ladd offset to the 32 bit counter}

ena; (SamLarge}
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6, PI,S Se:t··dce Specifications 

lS<)/lEC 8802-:3: 199:3 
.A~-v~SJJ1EEE Std BC2_~·~, :~!93 Edit.i~·.:n 

6.1 Scope and Field of Applkation. This section specifies the services provided by the Physical 
Signaling (PLS) sublayer to the MAC sublayer f()r the CSJ\i.AJCD section of the Local Area Net\vork 
Standard, Fig 6-1. The servkes are described in an abstract way and do not imply any particular 
implementation. 

OSl 
REFERENCE MODEL 

LAYERS 

LAN 
CSMAJCO 
LAYERS 

APPLICATION HIGHER LAYERS 

PRESENTATION I 
Ll.C 

LOGICAL UNK CONTROL 
I 

SESSION I 

I 

TRANSPORT 
I 

I 
I 

f 

NETWORK I 

I 
I 

I 
I 

DATAUNK I 
v 

PHYSICAL 

AUI ATTACHMENT UNIT INTERFACE 
MAU "' MEDIUM ATTACHMENT UNIT 
MDI MEDiUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUFv1 ATTACHMENT 

Fig 6-1 

DTE DTE 
{AUino! 
exposed) 

Service Specification Relationship to the IEEE 802.3 CSI\'L..VCD LAN Model 

6.2 Overvie'\v of the Service 

6.2.1 General Description of Services Provided by the Layer. The services provided by the PLS 
sublayer allow the lucal IvL\C sublayer entity to exchange data bits (PLS data_units) with peer MAC sub
layer entities. 

6.2.21\Iodel Used for the Service Specification. The model used in this service specification is identi
cal to that used in L2.2.1. 

H.2.S Overview of Intenu:tio:ns. The primitives associated with the MAC sublayer to PLS suhlayer 
interface fall in to two basic categories: 

0) Sen-"ke primitives that support MAC peer-to-peer interactions 
(2) Service primitives that have local significance and support sublayer-to-sublayer interactions 

The following primitives are grouped into these two categories: 

(1) Peer-to-Peer 
PLS~DATAreqtwst 

PLS_DATA.imlication 

 

6. PLS Service Specifications

6.1 Seape and Biehl of Application. This section specifies the services provided by the Physical
Signaling CPLS} sublayer to the MAC subleyer for the CSMA/CD section of the Loeal Area Netwark.
Standard, Fig 6-1. The services are described In an abstract way and da not imply any particular
inplementation.

  

 
 

~

Oa LAN
REFERENCE MODEL CSMAICD

LAYERS LAYERS

| APPLICATION HIGHERLLAYERS °° ° PRESENTATION

 
  
 
  
 
 
  

f
é

f nTewed (ALN net

iy axposudii f §

’ fy
SETWORK, é ;

i DATA LINK é

of MAW
PHYSICAL

eee nee moe BAD

MECHUM S

Aut ATTA RTERPACE
MAU = MEDIUM ATTACHMENT UNIT= MEDIIM DEPENDENT INTERFACE
PMA = PHYSICAL MEDIUM ATTACHMENT

Fig 6-1
Service Specification Relationship te the TEER 602.3 CSMA/CDILAN Model

6.2 Overviewof the Service

62.1 General Descriplion of Services Provided by the Layer. The services provided by the PLS
sublayer allow the local MAC sublaver entity to exchange data bits (PLS datamite) with peer MAC sub-
layer entities.

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

6.2.3 Overview of Interactions. The primitives assaciated with the MAC sublayer to PLS sublaver
intertace fall inte two basic categories:

il) Service primitives that support MAC peer-to-peer interactions
(2) Service primitives that have local significance and support sublayer-to-sublayar interactions

‘The following primitives are groupedinto these two categories:

{1} Peer-to-Peer

PLS_DATArequest
PLSDATAindication.

cay
So
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18/}d.BC 8-BUZ··;;_~: ·1:W-t~ 
/~ .. NSUf~;.F;.E SW 8U~~:3~ lg~j .Ed~t~~B:~ 

;;_2) .S.u.b~ay·er,·t{~ .... S.nh"J,£_:yer 
PLS .. CAE.HJ.KB....indicdi;m 
PL ... S .. .SIG·N AL.in&iv.;tinn 

'be .l:'L •. Y DATA ;n:<nut:ws ~<uppoti tlw t.ra.mder of dntg fr•>m <), :oingb MAC ;mhlay~~r entity to ell <tttHT 

pc0r MAC tt~hb.y'i':r ent.iL'i't: umi.a:Lmvl within the "l<mw in~a"t ~:wea netwnd.t dd}nH~ by L~H bm-mkaf't 
mwihm. 

Th\<'\ PLS ... C.i\.RRfER and thw PLB ... SfC;'NAL p6mitiw~s pmvid.<e· irif'm--wAtinn r:<·;~dw:!. by tl~<-; lnwJ MAC >HJh·· 
lHyet m~tity h) j){\&wm the :medh. ~),t((~6)£. ftitt('i;i,i)n<\ 

fL2A ltami.e s~~n;ric*3B and Opt.hmffi, AH of Ht{• tmrvin; pri mki 'lf!!O <1<..'-ilCrtbed i:n. th.Lo: f'ecttnn un~ UHi&id.ered 
mmdrwn:y. 

fL~~LLLi F\.11:netiou. Thif. p:+mit.ivo defines Hw t:rnn.d(fr. nf d.u{~a {n;m trH; MAC sub'!;.;yar to U:k 1ncill 
FLS uA:ity: 

6AU.L2 fkmumb.ea vf tho &wvh:.-e Fdmitive, Th<;:o primldw; sbdl prnvd&l Uw fodmdng 
pn:<Hn'2t~~nr· 

'fl:K OtJTFUT UNf.f pnnm~dix c~m b~ke (in orw d three vah1cs; ONG, l'f<]lO, w.· T.h\T'A ... CG.t:H!LETE 
n.n.d n:opn!-;.;ed; H sb:"lffk d.a.t"> hit_ Th~~ f.MTA .... CO!SPL1\TE valQ1) l'i~gnifi.ws thnt. tJw M,;:dh A<::tli;J;&~ (>nJt:hil ~;nb" 
Jn.yer hw nn mor~:> da.ta to output, 

fULL! .. :l \Vheu Ckwt~·t:'at~rl, Thbi rn."i:niLn; iz go·w:rnted by thk .!Vi.AC snbh.jt~:r to n·>q\wst thE tx;:ms-
;ni>mbn oi a d.n.g.k dab:~. bk \H"\ ttw phy0i.ud ttl.(odium or h r.Jq> tnw;;;miGsiwL 

fUU .• lA Effect of f(.e.cdpL Tho :r-r:x:<::'ipt ;;{ thi& p:rinJtive w:Dl fatlB(o the PIS tni.:ity b •~nwde and 
inmr.<mit dt.b.H a ;;.~:ngk da.hL b·it tw h~ n~>:t'H' tra:nsmit>sinn .. 

fJ.}Ll,iLl B'undio:n. Thb pri.HitbM d.dirm:o, HH~ tnmsfur. of dab frum dw Fl......S ~\il:J;.;ym: ·v~ the !\•lAC 
;m bl t(f!Jr .. 

6J.LL2.S \\'hen G¢n¢wat<ed. The PLE!.J1A'f':/i,..i.m::Lcat~\ b w~mm-tt;.y} to <·til MA.C t\\lhbyRr ~mtd~m in 
Lh!$ netw·wrk ••ff?:r n PLS..TL\J.'Axequu!!t if' issttcd. 

t'ULlSt4 .F:fh:>;d of EeecipL Tlw tcffed; of :recdpt (~f !hie pdt~ti.t.h'\~ by Uv;; MAC snhb.ynr i;;; 
<HH;p(;qf\(d. 
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6,3.2 Sublayer-to-Sublayer Service Primitives 

it3.2,1 PLS .. CAlUtiER.in.dicate 

6,3.2.1.1 Function. This primitive transfer;:; the status oft:he activity on tho physical medium from 
the PLS subhyer to the !vi.AC sublayer. 

PLS_CARRTERindicate (CARRIER.STi\:TUS) 

The CARRIER.. STATUS par;:tmeter can take one of two values: CARRIER ... ON or CAIUUEH_OJ<'F The 
CAR.RJ.ER.. .. ON value mdicati's that the DTE Physical Layer had reedvcd an input message or a 
Bigna)j;uality error rrK:ssage from tlw Iv1AU. The CARRIER.JJFF value indicates that the DTE Physical 
Layer had received an inpul_ldle message and is not receiving an SQE mgnal_quality_error message from 
the l'vL\Li. 

fU1.2.L3 Vfhen Genet·ated. The PLS_CAEEIERindicate service primitive is generated s;vhencver 
CARRIER_STATUS makes a transition from CAJU\lER .. ON to CARRIEH_OPF or viee versa. 

G.3.2.L4 Efft•et of ReceipL The d'ft>ct of receipt of this prinritive by the MAC sublayer is 
unspeeified. 

f3.3.:2.2.1.l?uudion. This primitive transfers th~:.' status of the Physieal Layer signal quality ftom the 
PLS sublayer to the MAC suhlayer. 

f3.3.it2.2 Semantics Hf the Sm:vic(; Primitiv~t. Tb; semantic::-; of the serviee primitive are as 
follmvs: 

PLSSIGNAL.indicate (SIGNAL_ST':ATUS) 

The SIGNA • .L ___ S'fNI'US parameter can take one of hvo values: SIGNAL ERROR or NO ... SlGNAL ... EH-
ROR. The SIGNAL_ERROR value indicates to the MAC sublayer that the PLS has received a signal ... qual
ity_enor message from the MALT. The NO_SIG::\AI.d'~RHOR value mdie:ateo; that the f'LS has ceased to 
receive signaLquality_error messages from the MALL 

{).:1.2.2)1 Wben Geni>rnted. The PLS.SlGNi\L indicatt' service prirnitivt' is generated whenever 
SIGNAL. S1ATUS makes a transition froni S1GNAL~ERHOR to NO_SIGNAL_ERROR or vice vt:rsa. 

f.\.3.2.2.4 Bffed of Receipt, 'J'he effiJ~t of receipt of this primitive by the MAC suhlayer is 
unspecified. 
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65.2 Gublayer-toSublayer Service Primitives

$3.21 PLSCARRIER.indicate

6.9.2.14 Funetion. This primitive transfers the status of the aciividy on the physical medium from
the PLS sublayer to the MAC sublayer.

$4212 Sumantics of the Servier Primitive. The semantics of Lhe prinilive are as follows:

PLSCARRIERindicate (CARRIERSTATUS)

The CARRIERSTATUS parameter can take one of two values: CARRIERON or CARRIEROFThe
CARRIERON value indicates that the DTE Physies! Laver had reesived an input message or 2
signal_quedty_error message from the MAU. The CARBIER OFFvatue indicates that the DTE Physical
Layer had received an inpul_icle message and is not receiving an SQH signalqualityerror messaze from
the MAU.

6.3.2.1.3 When Generated. The PLSCARRIERindicate service primilive is generated whenever
CARRIERSTATUS makes a transition fram CARRIERON to CARRIEROPF or vice versa,

33.214 Effect of Recenpt. The effect of receipt of this primitive by the MAC sublaver js
aneperifed,

6.3.2.2 PLS_SIGNALindicate

6.3.2.2.1 Function, This primitive transfers the status of the Physical Layer signal quality from the
PLS sublayer to the MAC sublayer,

8.32.2.2 Semantics of the Service Primitive. The semantics of the service primitive are as
follows:

PLS_SIGNALindicate (SIGNALSTATUS)

The SIGNALSTATUS parameter can take one of two values: SIGNALERROR oy NOSIGNALER-
ROR, The SIGNALERROR value indicates to the MAC sublaver that the PLS has received a signal_gual-
iy_error message from the MAUL The NOSIGNALERROR valine indicates that the PLS has ceased tn
receive signalquality_srror messages from the MAL.

  
et :

83.223 Wheoa Generated. The PLA SIGNALindicate service primitive is generated whenever
SIGNALSTATUS makes a transition from SIONALBRRORto NO_LSIGNALERROR oyvice versa.

  

8.32.28.4 Effect of Receipt. The effect of receipt of this primitive by the MAC sublayer is
unspecified.
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7. Phys.ical Signaling (PLS) and Attachment Unit Interface (AUD Specifications 

7.1 Scope. This section definos the log-ical, electrical, and mechanical dmracteristics flw the PLS and AUI 
between Data Terminal Equip:ment and Medh:u11 Attachment Units used in CSl\-11\/CD local area net:wfwks. 
The relationship of this specification to the entire ISO [IEEE] Local Area Network standards is shown in 
Fig 7-L The purpose of this interface is to provide an intercmmection that is simple and inexpensive and 
that permits the development of simple and inexpensive lvLACs. 

081 
REFERENCE fv100El 

LAYERS 

LAN 
CSMA/CD 
LAYERS 
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PRESENTATION 

SESSION 

TRANSPORT 

NETWORK 

DATA LINK 

PHYSICAL 

It 

I 

I 

I 

j 

I 

I 
I 

I 
I 

I I 

I 

I 

I 

HIGHER LAYERS 

AUl ATTACHMENT UNIT iNTERFACE 
MAU "' MEDIUM ATTACHMENT UNiT 
MDI ~ MEDIUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

.Fig 7·1 

DTE 
~ALH not 
expcmed) 

Physi<~.ai I.ay(ll" PaditiQning, Rel.atim:1shJp to the ISO Open Systems Intertwn:nection 
(OSI) Reference Model 

This interface has the following characteristics: 

! l) Capable of supporting one or 1nore of the specified data rates 
(2) Capable of driving up to 50 m ( 16·1 ft) of cable 
(3) Permits the DTE to test the AUI, AUI cable, MAU, and the medium itself· 
(4) Supports M.AUs for baseband coax, broadband coa.'i:, and baseband fiber 

7.1.1 Definitions 

Attachment lJnit Intt.Tfaee (AU Interface) (AUI), In a local area network, the interface behveen the 
medium attachment unit and the data terminal equipment within a data station, 

NOTE: The Al.] eaiTi.e~ em:nded cnntrol and dahl signals between the DTE'' PLS sublnyn and t.be MAO'~ PMAsublayer and provides 
tor dupkx di!ta t:rans.m.isskm. 

BR. The rate of data throughput (bit rate) nn the medium in hits per second. 

bit time. The duration of one bit symbol (1/BR), 
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7. Physical Signaling (PLS) and Attachment Unit Interface (AUD Specifications

#4 Seope. This section defines the logieal, electrical, and mechanical characteristics fur the PLS and AUT
between Date Terminal Equipment and Medium Attachment Units used tn CSMAACD local area networks.
The relationship of this epecification to the entire ISO (TREE! 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 af simple and inexpensive MATs.

 

mal LAN
REFERENCE MODEL CSMARCD
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APPLICATION MIGRER LAYERS
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LOGICAL LINK CONTR
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> OTE

f (ALA not
é ’ expused)
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é
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MEENUM 

  BER = ATTACHMENT UAT INTERFACE
MAU + MECIUM ATTACHMENT UNIT
MD! = MEDIUM DEPENDENT INTERESOE
PMA o= PHYSICAL MEDIUM ATTACHMENT

Big 74
Physical Layer Partitioning, Relationship to the 150 Open Systems Interconnection

(O8D Reference Model

This interface has the following characteriatics:

il} Capable of supparting one or more of the specified data rates
(2) Capable of driving up to 60 m (164 10) ofcable
(3) Permits the DTE te test theAUL, AUT cable, MAU, and the mediumitself:

(4) Supperts MAUs for baschand coax, broadband coax, and baseband fiber

P14 Definitions

Attachment Unit Interface (AU Interface} (AUD. In a local area network, the interface hetween the
medium attachment unit and the data terminal equipment within a data station.

 
 NUVTE: The AUT narties n ountrol ard date signals between the DTEs PLS sublayer and the MAL": PMA, sablayer and provides

fer duplex data transmission.

BR. The rate of data throughput hit rate) on the medium in bits per second.

bit time. The duration of one bit symbol (1/BR).
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LSfJr1.trC fH~O~~--~~ : H~;Y~ 
A.NSU~:Eeg Std ~~H),;:~~- lf~HJ I~}Jit1~H:1= 

d:rett:it. 'I.'!w phy«jci11 rMdfn:m on whkh «ignid.:\1 Me thttkd. 2t'>'OfW t.h.e AUl T1w dd;u ruid GG'f',Lrd cirndts 
('f;j).flht of .an A dtt~dt llnd an 6rcuh fctm.i.ng il ba.l.a:n.t>td t:n:tm>mi~w:ion ,:ysf;s.'xn (>{.~ tbHt the signal u:wri;d tm 
tb·~ H d:rnd. is tJw invtnk <£the dsnd at.rried en tbi A c}ro;il: 

Ch::~<tJ,wd flata Otno \ClH}. A hfan~~heEter. enem:k:d datil. ''1.: A CLH iii m>.(nd0cl. nz a LO kn: the trnst haH crf. 
th·ll:dt.·Nil.1. e.m.d H HJ br. tlw Si(~t:ond hsU of the !:tih:k.'F. 

Glodth-d L1uht Z-0ro (CDH:L A &Llnd:~d>Gw etwodcd do.ts "fL'' A CDC h Glt:uded &'+ 2: i:H Nw tLr,; fitBt 'haW of 
tb~ h\ t<·:-t:J I o n.d i'! LO f<w tb:;. st~t:!<m.cllw.lf d: th .. ~ bi ( .. .('>:~ lL 

t>:mtrol Slg:;:wJ flr.w {CS:U, An encoded C(ml.;r.td sig-m:d ur.H~d. ~)n. the C(;nt.rol. tn o.n.d Contrd OtJ.t d:n::nh:a. A 
CB1. is (ntXHid as a t>ignalwt hHifthe hit rate (HH:/'21. 

C::mtrol Higt1w.l Ze:ro (CfM}}, An cnuded. tfillt:r.ol r.igr.wJ t.:wed on th<..1 C;.r;trol h. nrd. C<rn.h:nl Oat cireu.ilG A 
CBD i8 ewcd.1d as <l dg:naJ r& the !:.cit mk! (BEJ. 

idle UDL), Asignd umd:it:bn where Mt t:nuwlbnn Ol~t:t;tfl nn the tn:uwmim~ion Ene tB ~l%A h; (.bfbc tlw end 
nf "'ham~~ and 1\~:i!t<:";->i to: "dat after tl:w m!d LO lolH tnHt.<tiho:n. on. the AUl <::in:u!b, An. l.DL dw~\Yii b;gin,; 
with n lH <>ignd Lw<>.L .A drivu JG mquimd h~ G•ani thP IDL dgwd Fir at Iu.Ht '2 bit Lime."' and a N'.eeiw'.:r. b 
tr.;quitH1 to detect IDL w:ith:i:n l,G hit t:i.r.nt<-1. &>c 7,;) for ;~dditinn>.tl details. 

(!) .f;}lC.h direetin.n d~ d.&ta t:r;;\&l.tilh~r i8 ger'<+:Hd. w:U:h lM'U (making!:!. t~~bl d f.mt) bahn.end. tifnd.tfi: ~f.Jntd' 
EUJd «=(>J·nt"rnl~~ 

en The Dntn md (\mt:rd d.rnt.Af'l are i.wkpende:nt.ly sdf·tkecked, fh•ttoby, dh:r.tkH1t:ing the n.c&d fvt :'l8jj· 

an1N~ timing orn:;itz, 'fhtz is Ij{;!;(>mpl\>;h~d >vi.th ~m.t'i>d\ng nf~tll.<guil.f.L 11;>.~ C>cltwl d:r.u.d sipw.Ung 
rd<t i8 n.Mnimdi'y (but wA: vf m~x:>s><ity <.JiN.r.:'i:~y} l.'+tHl t.n the Dds drcdt dg;v:tiiny rate. 

en The .Dotw 6 rGnitt ;'i.K; used mdy nw data tnumh.lt. No (\int!\l! s'lignahr a~.Witiated with th£> lnt;.;:,:rf>tit'.f. 
a:r.~~ p~uM:wd nn th.1'l.'l0 dredt.s. ldtB'\Iit.is<e:,. dte. (~nniyn) drr:uita am u.tu·d nnly i0r mnt:n\1 mcssm.ge t:mlHl· 
f(;;r. No dab dg;nn.\.g a>;r.>J·clabd wiL~ the bko:rhH~P am pHr.!&d 1m t}y~.,~~ ci.rcuitE. 

7.J.,.J:AppheRtl.01l. Th.lB ~t:nmbrd. appl:bt' U::l· the in:t.crfml<! '!.:W~~d to inh:•n:nnncrt: Data 'J'ennbAl. bqn.ipmu.:ut 
UYI'E} h; <~ l\&AU thHt is rwt i.td\!gl·tAt\1 <:~s ~~ pb,vsiccll put <..{the D'I'K Thb intu·Lk!" i~; mwd b 

(L Pmvi;h tlw f.Yfr<: w'Hh mcd.J.a indqx~n6;n(:c ffA.· b.i>Behcmd eoax, hr.m:td.kmd ((hR,. ~md baseband f:!.tw:r 
ttwdi"l U) tbd: id.entiu:d. P.LS, hl./\.C and LLC may h~; UM!d ,,..;th ?.H\Y (~f th<oJHo .n>.Nfia. 

C;U F:rcvidb for thx~ stprm:.<bin1 by cabk: nfnp to 50 m (HM ftj the flTE nnd. the MAU. 

'.LL& Mod&lS ot tJperadim, The .AUf ou1 opu~,,~te i.n. tW(~ d!Hetent mQdes. All i.n.0rrbv:..., 6haH Bttppo:rt th.r,; 
:rw·:rtnHl mcih, The monitor nwde hr opLon.aL 
\Vh~n U:w i:nhrii.w~' h hdng optwa>d .b. t.hfi twrrruJ moS(o, tho AUI is bgicaHy cmnwct&:J t;) n~(t .MnL 'I'he 

UTE is required tu f\!Eow Hw m.<:d1H (~((~,,~s id.pwithms, whid~. pr.wddn H iiingh> <tU::>:!Sf!l p:ror::·cdu.re tompatiblt 
with rtll h!;al a:re-a network medi.H, t.u sntd du.bt nver dt;; AU.L Trw MAU Hlwayt &nndr. har::k to t.he DTE 
wlu.tever dut:a the MAU H:>('>:·)r71;£ on t.h.io MTJL 

When the hhirh1n1 ;,; in the npt.kma.l mwdbt mndf', th~;· MAt.h trr.1.m~mitkrr iii! 1i}gic:dly iM;b.hJd fmm t..fw 
m.nhu.m, 'f.h.t~ M.A'U, L1 this Jn(xlo, t\m ;:worm m> rm obmwvVl' G r, the mcdh.:m:L Bnth the 1 n;m t fmv .. :bun <md the 
mign<:tl qu~tlity error fund;ion arH qxm~thn.;'!.] (~J/J the M.AlJ staW di.:lgnuns !ht q;o;:die ;ietnit!l!}. 

7SJ1 Albett1;kto of 'Frt..rtcthML The dhtdlon IJf h:mctions in the AUl i,: fme.h. that the ma}nrii:y of thi"
ftmdi<AtHLt:y:requir~:d byth~ .lnte:rfat:e can oo pnwlded by the DTE, h:m>lng tlw MAU as dtnple a;:; piedUe, 
Thh! (Li'\rision (lf h.:md:inn.s i!l! based apm1 tlk) ·reYx;gnkbn nf the fset. tk.\t ;;in.te, tll ui\lrly e<JGH~, the IdA.U mHy 
bG1a<:~&t(1d in. an, iuat<~ssihle locath:m w.:ba<:'er.t.t kt :th~ phyffiral mod.i.um, f!ervic~~ (ifthc MAU tt).fiY Ah'n h~ &iF 
i:k:ult and ot:penEj•.;.:!. 

'!5~ .Fu:udh:m.td §peci.fhmt.hm, Th<t AUT \s designed to makL the difff::Mw.:es anwn.g the •;ra.rim .. m media n1; 

trard)J<lnmt as p<::l-iwlhb tn fh~· D1'K Th~' w·h!ctbn ~Jlogiud «mt:nJ! dg:na:!s and the h .. metional p:ro(~.d.<l..rer 
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ti·t:~tn Lht~ hk.A.(;: ~:-u.hb~:J'~·€:T. 
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i];liit fhit 1irruit. ·rbv D'l'E +nvk !f i:b1' (d.TT'P(f')' J!Nr'T is a ZEtNJ Qt s 1)D1 if th< TTNTl' 
t.w ~n (Jf.T:E .. ~rtd.n n:~.<:·::~~~~~H.gn :L~ U.n:HJ u:~dnd ..... ;tJ~;Jt ~Jn("f: t.hiH ~n.~>~~~=-agi~ hv}::; hn~~n Hn.nt~. Lh.e h~ n~}t c~.~n}x· 
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1 so.==rr;c ~:30::i.·.J ~ ~ S9H 
AN~; Tn r;r;r; 8t£1 gr~::;,. ~~< lif..rl EJi::! ... :~ 

'f2LLLS ~t.put_..idle Meil'l!luge, Tlw PL.S ~«<:iLLryv "lend:> an Mdpui ... id!.e n-:wf.e-mw~ to the FMA e-ml:0 
la;'r'-'· d aU ti mefl when the l'AAC E<:ihbycr ;g rut b the fH"<XX\~-H~ d tram~hrring ,,ntpHt dab. w::n~K"! tb, MAC 
b! PL..S -lnt<.nf<:l<.A', The (~~dput...idh: tn<.;':'\""-<lf.f~~ i8 ~u bntG·i:r <!~mt {<IDQ the 5.riit OU'TPUT .. JJNJ'! if ~ont w;:ing the 
odjw.t mt"'.l!dtf<·l} h> :';mn dh:; t..h£~ arrival ,J thG fm>:t: GU'!FUT .... T.f.Nff r.t.<; the MAU u:u1. be tn?ld~~ avafLhle 
h.r Jda f?U tpd. Th.e {!!f:tpu.t_jd)r: mew>.age b <1.;,(<1-in s~nt tn ~~ .M.AU when th~ D.i\TA __ C{Y\1.PLL'.l'.E is 
t'GU!h"wl :i:rmn thr; .MAC suhhyN. 'Hw dchi"!d. uto\S.f;f d. th.e. mitput . ..idlii mos!-.''~P~ it> shown in fi\g 7-5. 

T.h.P phy,()<:;Rl N·m.lizahm v:f: lfw Oti:~!-W!."...h!JA mM:>q_f~~ i'" JD.L senJ hy th,' DTE tF the MAU mt UK nata Out 
ci«uit. 

1.2.:Ll.:i rwwmml Mi~G:<!1H@'1~, Th~' FI..:S ombL\\'<.'r s~1mh ?1 non1ut/. •m~~'-'&'-fi~~ h :t1w FMA o&uhlr.._\'"'.T aH:er it 
rlli~Pi,·e,; t;h~l FL.S 8ftu""t mi':Bt>Hge :f:w:m t;h,., .PLS h,_::--,et a-nd IJMti(v fi\mcthn. The ~t{>nnai 11'-<oi:>.:'!age is at;,~ yent 
af:.er n%Ri"pt of KESE:J' ... Jd0NlTOR1f0f)E fnml the ttt<uw.gemcnt \'Htity. Trw WA''tnd nK~s:tlq_y L;: <iHtt- <Ym.· 
U.num.t;,:ly by thG FLS w.; hh,v~r. tu the. ·.MAC!, md<1S'~ tlw.PLS Output: F'tm<:h•m n~uinw thu.t t}w mau:_.r,~q:wmt 
m_,,r;,o,a~;e. tw »Prd: i"J> [Wnni.t iLrta nntrru.L lf mc;,uN_rapwfit is ik'J~t during d4h~ tmt.put, the $t~mhng •ll'xwr--rrud 
wU be nmu mD:l when Lhz1 PLS O~ttput f\.rn<..-''hvn .r;;'tut:1~ t~) the lJ.:n .• L i!LT!;;~ The nu'!l\d l<lgnd 1~ tdct by 
th>:: ,SST .. M.ONffOR .. MODB CUd,<~ n;:;,;et h.tkhnn iE dPt1er:ib~:>d mon~ hfly by i-<\g- T-4\ 

7.2:t.1A irxd..at~ .%0-§~mg~ (Opb::rnml), Tb~ P.LS ;mhkyH" >K'mb an iw/atv mm;srup: to tlH1 FMA (in 
tb'~ MAln wbem~VH' !lw PL....S o<nhb;:,vr N'<:eiV"'.'~ SET. ... h'10ND'OR ... h-1.I)D.C th,m fb(~ mantg~m~:nt oht_v. fn 
t"i'Dfi'!n£1\' w 1:be i6dot6 rEi'D~>.;ge, th0 !VL\U t~uu80k t.b: nt(~\l.M l.'I:t.pley~:d to imp:r-c,~s dwbt,n the pby;.Ld 
mw:Lmn to bn ydtivdy pnNenU:od ftwm :df0ding tbo mdium, Slw::(~ t>•<ifr<iJ.Eng End. ;,~ddf.nn iBt'hnkpe.r.s d:i:f:. 
kt frnm medmn 'til mt<Lum, i:.h.t' m.an.rwr in which. -drb _p0d.t.ive izda.tinn of t:h(~ tnmsmitt:ing mNm~ is 
<H:cnmp.!idwd is Epb.:dh:d in the aypropri:-:ho MAU ~e-thmL fkweve.r, the intent cf fbi<1 p,;.miH:v~~ is<:>btim~ ~/ 
t:lw tnmsmith:~Y ls b ~m&"IJH' theJ Hw M.AU will JH~t inicrbre wkh. t:n..~ phyciea.1 mediu rr; in o&w:h H way Hi t0 

i'if!~~r:;t trzn.;:;misr:i(m<1 of dher ~tnh•m"l t">Hl i.n the en,>:n.t th.nt the awa:ns nnmmlly rmqJnyeii w pt<..."'<Nmt GHo 

t.rnnsmit4.>-x frem ~1.fh~ettrw tlH' mcdbm have f<tikxl. to do t>o,. '01>:: 5p.:x:i.hcwti0n d pcsik;w tw~LJ t.iim b not tn 
lN1 cnrwt;n.wd tG pn~·ehd•:' nfli~ of if.dwr w:Jii'H (tt' pu;siv\' d.fNicG;o; w ~lu,»mp1i8h this h:m.<:b.v~L 

'Fw physl<:::"l I'C1-'.b;ntimt •§the i-;;o{ale O:~C%GJ;;~ if:! <t. csn g:izt1d §i'U!: by tlw .DTL h L1H },{i\U D\iOl' the c~m
( m1 Gn t c.1.r<~ttl t... 

7,:-l.:L:t,.."t W!r.tM .... !"llNJa~e~d ·M(~,'f>hl-!.1("~? (Opt:hman. The FLS m:hh .. Nr MmM·! Ft(~ :r.mru, ... :rerwe&t mi'-,!JVlf.F! tu 
Hw PMA subb,vFr ·if the FMA tuhl.u.yer- iR send:Lng the manj<d ... G~mifude HH'BSi.if?! awl th . .:; IrtAf' snhLye 
"him Hmt t:..h.\~ ti:r.st 0\ITPVI~UN l? v:f a TkW tr:mcmi.f.:ci,m, TlK' .PLS >!uhb:H:r 1-:•mtim.i.e~; t.c:o ixmd the ?li.4U ...... >-e 
qw;c;{ ;n&.>;SCI{)T h~ the MAU u-ndl tb~ MAC ~ubleyer f!(~rd» th~' DA'L\.tX.!l'dFT.X:fE n.::que&t t•; thG PLS suh
Llyi'-...r aernNi the MAC Nl .PTS iltte.rfo{.'(:, s~~~ f~@B 7<L ?.f), tt.J 7 ... {) ·f"(w ddah-L 

In ~nh:htbn, tb: mau. . ..rtJq;umi mPt~E<l~p .i.t~ mi<xl. by t.h.~ ·.R.ew:-!t and Lhmtify "f\md;im~ b. the 1DENTl.FY" ? 
:'!tate to i:ktfxmim! wlwt:her dw l\JAU hat< tlw b'}hL<. Fu-n-ch.nn. 

The [!hysk:Hl -r>::<'l:li;wt[•m of rnm;,..rqm.mt :h a CS.l <Ji:'~lt by tht' I.Y.fE w the .\lAU •m tln.' Cvnt:..T.ul (kt eir.~dt

Th.r; phycie<:li ~'&.~dhMion 14· tlK rwnri!.d mG~'!age h tbe flJL ,,t[f.fl1't.i 0~t hy the PTE h~ the MAU rm dw 
Cunt:rd Out drcniL ln. the abm~tH:<·J ,>fflH~ CO c.i:reu.lt, M.AUt> im_p"lc:r.n~mh:ng dw L;ulab Function dud. a1-:t <W 

iHJw !Wr'W.(}.[ Fif'DSr..;gH iR prt~>'<cnt. The co ciN~UH u~mv:m<mW may lw nhMmt from th.f; rrr.E, AUJ, nt 1\J.AJJ. 

1 ... 2.:&.2 P"!i-1A to f""".L$ lnti..Tf$00, Tlw hllnwi-n.c nt(~3sa.t{CI" >.:~u be ~t. hy Ut<:• Phyrri<:::rA Mr;di mn At:t:HTI· 
rtii'-Jlt tuhhyu (mt;itl~:~s h1 the MAU t:0 the FLS ~>ubbyer wdtk~:'l in. bt' D'.f.F~ 

input Input in.fm:-rr.wtiun 

Nn input in:b:r.:maticn. 

Ern:w ddf~cbcl. by MAU 

MAU h <wr.ii.ldk l<w (n;:.tput 

 

LEGAL AND MEERCWLITAN AREA NEEWORKE: 
 PEAS creptdate Mosangen The DLS woblayer sinds an outedile aneweage te the DUA osbe

lever at all Smee when the MAC wublayer ig not be the proces of teanelerring eutonl date were fle MAC
te PLA taterfac:, The oninad idle message ia de longer sant (and the Sat OLPPEAITRATS?is gent usenet fhe
ouigal micisape) as soon aller dhe arrival of tao. fret OLPPPUY f ag fie MALcan be made availalilefow date onipal, Tse owteuddele message is agate cent ie the MAG wher Ee DATA LE is
received Tran the MAC wibleyor ‘The dotailed usage ofthe cadpad_jdle message is shown in

The physica! realization of the oitaitflfle meagae ia IDL seni by tee DE tethe BAL! on che Bata nt
cirenit,

 

 

 
 

 
 

 

7241S werd Memenwe, The PLO sublarer sende a noriee? mexeage oo tne PMAaublager alr i
receives the PLS stort message trom the PLS Roast and Identity Function. “Ube narnia! menage ie alse gent
afier receipt.of RESET.MONFPRORMODE from the manavenient entity The normal niecsage ie send ten
tinwodsly be the PLS sublves' te the MAT), wiless the PLS Gutpat Paneiion requires tad the veipees

we he gevh £6 permitdata cudtut. Poarequest is sini during data oudeot, the sending of veered
ess

 

    
  

Tes

will be resumed when the PLS Ghitout Fuondtios fetes tp Ge DONE atari. Die setae ciple na
the SISPMOM TOR.MODE (che rudet fmicion ie deaoribed mere filly by Fig Y-4)

 

 
 

 
Gatdet doohote Mieco <Cnptidnal), Phe Ply3 soblaver sendy ar fate cuussere bo the PALA (in

the MAT whenever the PLS sobleper receives. SET DEONTPORBGIE Brom the manageimentiintite. irresponse Lo the dsciae message, tae MAU tangas the feane oouplayed to ieeeross daia.dn the ohyaissl
moedinmto be gevtlively prevented fram affecting the medium. Aimee signaling oink inclablon techniques dbl.
fer from. medianinomedigm, the maneer in which wosllve imalation ef tine bremermgtiing mesue bs

aneom plished ie specified is faa apnropriate MAL! seetion. However, tinitatent ef this positive isciation of
the beanemitter tate ensure thet the MAU will net opteriiwe wih the physio) medigm in guch & wary ae fp
alice! ioatnomissions of other tations even inthe event Ghar the naens nemeally-anipliped fo prevent the
transniiiter Gani affecting te mediim have failed te do so. The spocilicatiun of positive isclation kismet de
he conslrucd te prochucde nee dfarlher active ar passive davicns ig komglich tle doneti.

Tho pliveicel reniieation of the dufate message iv a LaSl signal sent ty GaecdPe ty Uae BEALover the Com
tend Cit aiveuls.

 

   

  

 
 

  
 

 

PEAS arequest? Mosenge Glotemnd), The PLS sublarer sense the masrogues! measae in
tha PMA sublaver if the PMA sublayer is sendin ie manof, Hobie Geenes and the MAC! suk Lover
has send the deat OEPPOUE TINEof new trenemisnion “The PlNeeblaver coatinaee to send Ge oieAe
groest message Le the MAD antil the MAU wublayer sends tite DATAC2OTPLETE soquest to the PLA sob.
cover geroas the BAC te PLS mihortans, See Byes 760, Teh, aed 747 Tar cebalig.

in addiiim, the seorequee? mescage is used by the Reset aud Tdeotti Functions in the TOENTIEY
Shate tadctormine whether the MAL has the Issiate Penchien.

The phygieel roaligation of mau,regwes! iia C1 sent-be the OTEte che MAC! on the Cherire) Uhot cireuit.
The plyiieal raaleaiion ef Cae mormet mosenge ia the TOO augtal sent by the TYPE fe the MAL an the

Comtrel Crit eroult, Inthe abdeace of tae CO circuit, MAUs imiulamenting the lsalnte Fasection shall act as
ithe sonnel repsage ds present. Thecineb componente may beabsentdrom tae OTE, AGop ALALD

  
    

 
 

 

 

  
 

23.00 PALA te TMS leterfaee, Phe followinmeessaros cam oo den by the Phyaicnl Median Atmech-
Ment aublayer entities is the MAL to the DLS sublayer entities intae DPE:

 
 

irgpeasé inpet infarmetiea

bapedelle No hepit ileation.

alpmedduedihemere Error detechod by MALT

nergigocdikl AEAU ipavailabbe fee otboat

POplional}

HOE riba ibedfer ALAMiHOE8avaliable for output 
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\ l 

INITIAUZE 
DTE hos CO $ ldentlfy 

I PTE hen CO " lder.t1ty 
I 

or 

tlncompd1tie1 

\ / 

IPENTlFY 3 

i tlmer~dor1~ * mou~ovolklble ,,e.mo~~r~q~~~st · 

\ l 1 [dart tlmerJ 

SIMPLE M,<%,U 

* p.ls_start 
(See Flg €h3) 

Wperotbn Slmpie] 

!dentlfy 

> 

CONDiTIONED MAl~~~; 
W!TH ISOLATE 

' ' \ % !"1L!.lt<Jrt 1 
i (See Fig 7-9) i 

Wperotkm ConditlorH~dJI 

I .... -~~--------' 

UNCONDI'TIC+JElJ MAU 
Wffi1 iSOLATE 

i * pls_etart 
i (See Rg B-3) 

[Operation l:!!olote] 

NOTES: (1) All SWiBS M;ly be ornitH<l B.'<C0pl iNITii\L.2E <Fllj Cl?ER.<%TE 
{2) 'lh:h'~·nHfy'' r::e..:~n~ DTE can n·~~cogn1z<? un~que~y ~H Gi n:essages an(~ 1ht~ en~~ re fur:c1ir:::n has been 

~tr;piern~nt&d 

~3) "!dStHlfy"' w~th t)ar rneans DTE. fdHS tG te~.~Qgr:ile rrwv J~Ct_.-;i<..-t{)i/l~l)fe ct rn~a a PiFtit11 ir-np!e ... 
.roen1a:Hcrs of ihe fw:cth::;n 

Fig 7<1 
PLS Res(;~t and Identify Function 

7,2.L2L1 input Mcssagt~. Th.:· .PMA suhlay<T <>;oNis an inpnt message to the PLS 8ubiayer· \v[·,i-'D the 
J\1AU ha,s receivo·l a hit from the tnedium 2tnd is prcp;irPd io transfer this bit to tb: DTE. The ~lctual nbp
ping of the signals on the medium to the type nf input message to be sent to the DTE is oJntained in Uw 
;;pecifkations for .:o,ach spedfk MA:tJ typo. In gm1t:wl, 'ivhcn the ;:;ignaLcwoJity error messagt.' is being t"<ent 
by the MAU, the synmwtry i<peciflcatbns for cin:uit. Dl arr.c not gmmmtued to be ;net. 

'J'hc physical realization uf the input messa,ge cunsisb uf CDO or ern Vi~\Vf)f(rrms. If tlw signal_qual 
hy rrror message l.S being sent from the lVAlL the input wawform is unpredictable. 

91 

BR ELTYNha Me hat bad  

~Powerln + RESETREQUEST

bvoeseeeesNE OTE hea CO @ identify _w
& plsreset

 

 
 
 

 

 :

  
  

  

| OTE hos CO « identify rr.STOLE |
| | |

|

moupol.avalloble | mau sst_evallable

| | CONDITIONED Mau
WITH ISOLATE

: {

| £@ pis.start :
| UNCONDITIONED or | See Fig Pa}
i SIMPLE BAU rss. {Operstion Cendilened!

Sneampatiblel : :
|  

iSae Fig 8-2)i Gee Fig 8-3) | :
fOperation Simple} ;

 
 

 
 

 

seneenenerevenenoncanoronnts 

g

® pisstart :

 
 

i IDENTIFY 3

Umer done#mtu avabobiel » mauraqsedt
' tatart Umerd . ‘ae

| UNCONENTONE
j

  SIMPLE MAU 
iv pla, stort

{Sea Fig 8-3)
Woerdiion Simple)

WITH SOLATE |

i (See Fig 8~3)
Operation Jaslated   

= 8 pisstart
idan tify ! 

 

  
NOTE

izy°
WAtiewasyned

i2) “identifyvets bar moans OTE fale to ranognive yygu petavailedof hee a partial anglemeniancr: of the function

WidE and OPERATE
Prraasag as 3

2 id} All stress may be omitted eeoent iT
Ydentilymeans OTE can recognize uniquely al!  2 erlire tuaciion hes been   

Fig 7-3
PLS Reset and Identify Function

Pe124 inpué Moasage. The PMA sublayer semis an ings? message to the PLS sublayer when the
MAUhas recelved a bit (rem Uhe medium and is prepared ta Wransfer this bil te the OTE The actual map-
kang of the signals on the medium te the type of fmpud message to be sené to the OTE is contained in the
specifica « for each specific MAU type. In exneral, whe g Luly vror mesuaee is being sent
by the MAU, the symmetry specifications for cireult DL are net a eed to be met,

 
 

  
 

  

The physical realization af the input mossage consists of ODO or CLL waveforms. Tf the atenadaval
iyerror mewage is being sent fom the MAU, the input waveform ix unpredictable.

 

   
DOPE: ‘This clgmal is met ne apy retimed by the MAU) Oensalt the appropriate MAU? specification for thing and fitter,
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®nott'ri<l! 
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RFSE!' .... MJNF0f\.... M00E 
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.Fig 7»4 
PLS :tvf.odn F'\.mctiun 

'1.:3-SS.\.2 h?,fHAi_.}iii-e .bf~t:Bili&ife. The .PMA s1Jl:d.as.:or- zeniz nn bpt-d __ }dl<tJ mm;sa.w~ k t"h<.;' PLB G~;.bkyi':-t' 
when fh~· MA"l.I ~:be!-.' nd hrwe &.;l:.H tD stml. b thi.;' DT.E 

ThiO phy«iNil. n:wE:r2b;_m of the inpd_jdL me&.'H~fi'' it> an IDL ;;er;:l:. hy tb;; 1\'L"\U tv thD DTE oT, ·iLH fhta ln 
/n:=uit. 

7.2.L2}1Mignwl...cyuwli(y_ __ grn.n· .M<t~:!:<!!ilffig'0. Th~~ FMA sd!Lq-"=-'' ;;;omL '~ eig:rm!._quality ___ prrar m~!SfJHg.:; 
t~) tbe J-"L;S suhby<.;Y iu te.Sp<k;:Se t~) Hi\J Gf." bn:7:·) p&w·>lbk e;mdh:hn!-.". Tbcs; (,;·onditien5 <~:<& i:mp:">PC'f dgnais 
on. th~ nwdiu:m, eoUabn (ill th.>• rrwdiu.:n, an.d n>.et>phm qf the uutput _ __idk: m;:-go;>lJ<.;'. 'I1t,;y nrc J~>.w:dwcl i.n 
th -fdlow~ug nwm[wnA Jlawgnrph.'>- Tlw pbydcd r~&Ezat.bn <lft"he !:'i{f!!W' ... <Jadity __ _cl'h~"" tn<·)'on)g('.;e; h a CBL' 
+>.ttt by th<:> "MAlT tn Ht'' DTC nn Hk f}.)nb'G11n ci-n::u;t. 

"Nf_flw~: T~~ ~'f M. TJ 181 -n:.:q_u 1n..)d t;:; ~W~f'...rt tb~~ i:?jg"f~ r;:l __ Jt~~;~~i fJ .. :fR:~· t~~~::n~r;~ ;;(: tltB ~~-rt...rt:f: rlr.d.~~ f:n.:'l~~ ."'t». h~: ~::::.:?Fr. iht: tL~ L~ ~:=:. "(::::)"'W::~:·~~~ :E'..:i 
not.j~;;J ,-h,ro, n,, I.YIT; ;, r'"lum;t>r.; rhth "'~'~P"t. &.:\ h(:'! 7-S, 8-2~ rmd :~-~! [w. i<.:tdL. 

Cl) lmpropH Signr.o.b nn ·Lb~ Mr>.drnnL 11w M/>JY mrw sz=nJ the ,·:?ig~u;d ___ _qmxht:v ____ ,·;mw mbo;s,age at <tnybrw 
dlW UJ impr-oper f-iRnnh 9n the mr:odivm. Tl-v_;> ex<H;t ti.~iLH? of tbeH; ~mp:rope:r ;;;igmtb< m-~~ medium 
dap<~nriB':lL 'J.'yp.iqily, U..L'> rondit.bn. might bt. t';Juw-d by f.\ malfvnctkniug MAU {fur (Jr:<mrpk 
nrpmdA'r nr hmd·-•!mO u>nnPe'i:<:;d h tbr; m<>.ciium <R by;.; break M 0un1- in t-h>. m~:dium. See th.iO :apprt!~ 
v:riattl l\lAU sv'<ib:--uwmt 1\>:r qxy::ifk c--ondition~ Ani: may ui.mm impn~p.>.:r r;~cvJ:i! <m 2 vlv~m 
rneili;;mL 

f2) Ceiliwk~rL C\A.Uii!Lm G~ttn->~ wfhl.)tUlJ~r.~ lbm mk Ai/t V .w h:a-;-;3fnitting nn tfu' m.<:>d h;nL The \H.;:d \-!"AU 
shall r-:cnd tho r>ignd _qual.ity __ crnw mc-3'-'<1.€0 i.n ('Yfi<'Y inswnec whxm ·: t W! posdbL~ h:r "it w ~U(~)t'ktb. 
thd mon~ th,El em~ .MALi h t-H~n:'lrt1.ittiq,( or; th.e 1mdbm Tru~ MAU dv.Jl ml.Jw Uw hed dderm~n11·· 
titm 00dbk. The MAU «h .. dl nnt s~>nd the sigrwJ .. wwJdy __ .r;rr<lr :m~:~:Mlge w}wn it h nnubk b J.et.er" 
:rnkH~ c-Mdudvdy thv<>.t m.rrt~ than G!1(~ .MATJ i'" Lmw.mitting.. 

(3) :::ign(;J __ gtaAit_y,_yrrror Meseu.g._, ThiC T.h~ MAlT Mmcis the .rJgtv.tf .... qua!ity_ __ g.r-tv;r me:IH:!R§:e d :t.he z:c~•m· 
pleht:n nf the (lutput lh.Jrt('Eor, SIX' Fig 7/l <lrtcl Sk'tti.m S f.w u mnn~ eom_p"lek' d.~..-;r~dpU0n of tbb 
tk:Et, 

7.:iLLK4 iHit~t .. .<"YJmihdde M~e. Tlv PMA .:-mhbyr:.r s~'n&:i! th<~ l!i{W_.fU;tJibh!e "0i£"•W~' b tl-t'-.; 

PLS s~<hlHF~'- wh<-m the .MAU b t.NaHe.h!e fi:1t' ,mt;mL Thx~ mt.rti ___ ymiiab!e mess;:y,, is d>>"ays sent-by ~{AlA t' 
dmt L :aJwny;;; pn>.pHNd to output: dati.!. (>.t:c<~pt wiHm it: ·0 n1qu~nd tv s~_wnl the -;igno(._ptwf.ity_ _ _erN.w 
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Usai is abveye pragered to oulgah détu excepl whem it ds required to signal tho sieme_euaiiiverror

 

ee

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



ji)$(;f %'U>;p\oil._ 

l~: ...... t::t*~~:©$$d 

$ ·ttAp:~t .... kfM· 

t$$:~; ~~'i:.#: tNN#t 7tHWA;k~.:t~ 

l?tg. 7"<1 
PILAi ()#{fNJt Futidh:to 

mwv, .... ,rw<'H*#; 
{7 

\)) ... :::: l ~+J? 
l:l/·l:ft 

TJLL2fi t.tM~UJWi'o.vuiiabl:1; Mi%WA¥1t ifH1->'TJ{)'t4.AL$. 'ftw F.M.A &iJJ.d.o\ ii 

·'nou.JH;i{ff!.JtL~hL; 'Y/\W'Lti§i' tv the PLJ\l twbbyvr wtv''' th+ i\JA.U h H>~t hVAihhJ,& f;j,, HK:>;L, .F\jul.T: ? 1 
<hd tf t>s tl\•'' (hlt:rmt Ft.w·:hmL 

 

eectataaaneneaieee

 
 
  

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



BOimG &JQ:;.s : 1\Ad 
A.NS.Ulr~:E~; St~i HO~ ... \ t~Ht~1 Edi€-inr:: 

Tht\ num...rwf.~m.i<.dnhle HHos~:<;ge i;-.; ~--d:1n tbK\:i: by~> MAU U:wJ e;m}abs Hl'f: hdab:; f.\mdi:on. Hnd d~w<G wlt . 

.nHA h i>:J cimdULmoi fi:n:· ovctpvt to dgnd the pc~Jii'~-HK{o d' th1; hd.av~ F'u:r;.et.hn cluri.:ng th.e .FLS JL;;;;d Fun.c
Hon {&t·O Fig I<~ rn:d S..-3\ 

The physied -rHnliza.Uml nf the nwu JW(.Pi!ft.ilaLle :rm+Nag:z.! i:-l. ;) CS1 rent by the MAL' to the DTB; n:t\ t.lv 
f\mt.r.-d [n d.r'(u\.t. 

7Jl.Z P1US: Interfacz~ f-<:1 MAC and biruutgemeut Entities. The FLS muh\tyct intnf"Hc~'ii' .:k:scdbnd. ben~ 
are i:or rdiJnmre only. Thh.; s::ctkn "PH.'irle"" tho m'r'"·iuos sed hd:w&''m dw .M.AC ;mbby,_;w· M..td the PLS sub~ 
!ayer. 

75L2U PLE:I=MAC~ fnterfm.te. The blhmi.ng rrH'&'<agu~ VHl lH 8(~nt between PLS ::;ubks)lt~r enhd.f:ii' a.nd 
.MAC":: ;mbiay~Jr entities: 

.M.Nming 
.... \5D;i~P\ij·;r;·~~.t~rN-·r1;:·-··~~········· ·················i;;·t:;; .. ·~~)11i-·t;;·t}~~-·i\1AtT ··········································~·····~~ ..... -.,-....... . 

OU'J'PF( .. HTATUS JtHgp;ln!w to OlJ'TFUT. ... UNTT 
lNNJT l.TNJT Ikdn. Te<'dved rrom t.h•~ MAti 
CARRI..CR..S'f:/tTUS hv..:lidtkm nf bpc.Jt r.it.tLv.ity 
SIUNA.L ... ST'/\'flJS lnd.Ladon d. t'rmdn<l errn-r umditinn 

7,2.JU .l tHJT.'PtTI, .. UNt:t, Th:> MAC a ubbyu st~wh; Uv• FLS su blayio:r an ()LTTHY.r: .. UNIT <oH)f".'f hme 
the MA(; 1mhLiym.· hru8 a hit tn <wvd, OJ)G~ the "1'/fAf." r:;ubh::F~t has Hmt zn OCl.'FUT .... rrNTJ tc !Ju~ PLS 'mb, 
hryer, it umy nut Mmd ar:wt.he-r. OUTFU'f ... U.NfT u.ntU it hw r<:1(\.Jiv>d <nl OLi'H'UT .. STATtJS m.'-.vr:s<tgc frmn 
th~; .PL8 suhhysr. Th1; OUTFUT ... TTNJ'f;,; a. ONE iftlH; MA.C sublrty{~t vw.nta t1H: PI.$ c;ublr;yer to ;~end. .::1 

Crn b d:w .FMA f.uhL1y<;r, <1 ZEHW ;r a ('JJU h <hGiw~d, or ~J DATA ... CO.MPLETE J iW IDL is desired. 

't,'iLtU.:J Oi)TP'tJ'f .. STATiiB. 'fb) PLS <Elbbytw ii'en<L th<e MAC >mUayer OUTPtn ... STA'TUS in 
t'{%."}Wmi'ii' tn eve-ry {}tri'PUT .. UNTr f"{1('.ekicd by ti:nl PT.S H~hb,ypr, OU'CFLYf' ... STATUS 3ent io;. Rn 

OTYTPff"r .... NEX~T !T the FLS ""t:!hhyN· :i3 t0+~(v L~ ~'l<>>~pt the n~od: OUTFVT .. ,UNTI :fuml t.h£ MAC ~tuhlc~ycr, 
or an Off'.f.PUT .. AitORT if the f'LS subinyBt >vag not abb t;~ prno'i"t> tbe rrlnovif;Ufl fJlfTPUT. .. .UN\T. (Th( 
puqwJk of OUTPUT. ... STA.Tl.TS ii'l tu syndwm~in:) tlw fcfltC >mhhyer d;ota output with the da.t.f>. nd;e nf t.k; 
physi<.;;,d n:wd·iwuj 

7.2.Z.t.a fNPtJT~tfhil:T, Th1il PIB Suhhyer :Kmds t..he .1\:lAC mJ.hhtj>t!t <nll.NFTJT.UNTT eqxy Hm«' t.he 
PIS n~i~<fiv~os an hput tub:SBagg from the PblA su.bLs::ye-t. Th(); JN.VUT.U.NIT is a ONE if Lhe P.L.,S. s.ubhty-u' 
T<!e«+?i<£ s. CLn. horn the 2 M.A s v.hh'(l'<'r. "~ ZERO if the H ... S mtb.by(; r· rc-1:'e!ves a CDC fhnn. th.;; PMA :<;Uhl.ayec 

VlJLL4 c:AHJfff':li:, .. .S1.'-.41'tiS. Th;;o FIB· tdbLIJk'r g(•ndt tb"' MAC ;ml.Aay<Or CARl'tJEH .... STATiJS 
\s-b~nt.ver the PLS MthbyHr dEtz.:dg r! ehange in u.uTkrsbJtug T.h~ I>J....S anhlayH +::nds CARRTE"R ... ON wbm 
i.t ru.::~Jives Hn input .w ;:J;vwf... _ _qw:di(r.frt'Ur rnHNH1g0 from the FtSA snd Uw previmw CARRI.ER ... S'TA1.'US 
that th&' f'LS 1:<;-Jhhtyur tent tv th.0 MAC c;;:ibhyN· was CA]tJUJLIT .. OFF'. The FIB i1U.bhyDr H!ind:s 
C/\.R.I?lEE. .. DF:F when it -rHrd:vt''! an il'lp?"£(./dl!, frmu th.1· FMA iiuhbyPt\ :rn si.gr.vtiJpra!Jty_.error {eiUwr 
ttUW..!W11.ikbk nr f!WPi ... !w(.m'diabtej n1f~SSBri:V and th<·~ previ;m<:< CAHRTEE ... ST/\TUS lhd; til'~ P.LS ;;ublay>:;r 
c;,mt to th1o MAC uuhl.Gywr w~H> C\RI?J"Flt .. ON. 

7.iL2LLfl SJG:N.:\i,'".S'K'A'f'DS, 111"-~ PL8 :-mhk>w ;;eads Uw ".\1/\.C ;mbbytT 81GNAL 87'ATfiS 
wh<m.ever the PL,S suhlHy1~r d~ihlds H dw.qp in t.ht:' sign£l quality iMi "!Vj)(irtod hy 1iH~ PA-L\} Tht' ".PL.S 
suhiay\lt send!<' 8f.GNAL J:Jf.E(JR wh£n it 1\-!f:dltBf-1 ;'~ i.<·igrw;fqu..di!er .. errqr mcG3t{gP twm the P.\1.,\. dubbyt:>r 
atd. th(t pn;vi!:<us STGN.AL .... S'I.'A'.f"US the PLS U\.d;h.yel' W''nt ~'>W} NO .. SWNAL,F~Rfl'.{)R. Tht! PLS suhb,yur 
snnd.B NO. ... SH:d\.AL .... ERJ-h)R whe.n it n~ucives no ;;i:g•ro/gw;tlty· __ cr!trr :~dihbr mxn.;(1NJ.iia.bie v.r 
mau ... not ... !tDr:t.Hohh;J mm""''14"' from the PMA suhl.ap>.r a.r.d tl.w pt'fNi.Gn~ GAJ!TUEI( STAT'US th:i-:t the .F"LS 
s+nt h theM//~ (mbbyt;:,r w:o:-; SIGNA.L ... ERJ:H)R. 
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22 FS Tetertece do MAC and Management Eatities. The PL8 subaver interfaces deserthed here

are for reference only, This dectien enecifies the services sent between the MAC aabls
Layer,

 “¢ andthe PLE mab. 

 
Tae EPLS-REASS Doterlaed, “Thelawn momiages can be sent belween PLS sukiovercubivies and

ALAC aublever entities:
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PaGUISTINEE, The MAGsublnversence tho PLS eublover an CUPPPLrr
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QaESACUNTE, The PLS Sublaver sends the MACsublaver an TNPD UY every timethe
PLS reaaives au iugur meaner fethe PMA sulleyes, The INPEPETNTD fe a CBN, 8 aublayer
peegives aEhfromthe PMLA gublayer, a GEGhO Hfthe TLS subleverreeaites a CUM) franthe PMA auhblavcr.

Gah.Ld COAOSEATUS. “Die POS sublever ecade ihe MAC eublavyer CARRERE ACDEIS

whenever fhePLA sullaver devects:a cbsegein carrier satus. The PLS sublaver sends CARRIER, G8 when
: : sage from the PMAand the previeus CARRINE SAIS

Mt ae rublaver wes CARRIEO8 The PLS gublaver sends
‘teee 3 te from the PMA sublaver, “ sigvull weelifyuerror (eller

eraatet cunendig Pile ape. xeerispeed,cetere sundthe previous CARRIESTATUS that the PLsanté the MAC sublagver aag+ TIARRIRH.0BE,
Tae SIGNAL,JSPATOS. Phe PES sublever sence fhe

whenever the PLS sublerer detnets & ohbange in the § ‘gublaver sonmds ies AE, EB error musaene fram the PMA sublayeraad the previous SIGNAL “ATUS the PLS aublaverwents—Ne} SEONAT. ERROR: The PLS
sends NOORPONALERHOR whan i. maceleus ma sigeadquad wror Gaither euageenmyootaodifodvesoeseage Geom the PMA sublever and fhe previonsCARWERSOTA US thak ¢
sentido the MACsublaver was SIGNAL MRBOR.
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7.2.2.2 PLS-Managenmnt Eintity Interface. 'fhe following me<'lsages m.ay be sent betvtreen the F'LS 
sub1aycr entities and intra layer or higher layer management (;ntitiHs: 

------------------------------------------
.\'less age IVIeaning 

-----------------------------------
RESE'I' REQUEST 

RESET RESPONSE 

Iv10DE __ CONTROL 

SQE_TEST 

Reset PLS to initial ''Power On" state 

Provides operational i nf(lrrnation 

Con tml opt: ration 

Signal (~ua lity .Enor test results 

7.2.2.2.1 RESET ___ REQIJEST, The management (mtity sends the PLS s1Jblayer RESET __ REQUEST 
when the 1-'LS suhlayer needs to be reset to a known state. Upon receipt of HESET_BJ!.:QUEST, Uw PLS 
sublayer resets all internal logic and restarts all funetion:'L See Fig 7-:3 for details. 

7.2.2.2.2 RESET_RESPONSE. The PLS sublayer sends the management entity 
RESET ___ R SPONSE upon completion of the Resd and Identify Function (see Fig 7-3 and 7.2.4.li whether 
invoked due to power em or due to a RESET __ f-LEQUEST \'\Thich RESET_RESPONSE vms sent is deter 
mined by the Reset and Identify Function. A RESET_RESPONSE of OPERt..TION SEv1PL.E, OP.E:.RATION 
ISOL4:TE, or OPERATION CONDITIONED is sent if the 1-L\U is compatible with the DTE and t1w MAU 
is simple (no isolate) or if the DTE does not support Isolate even if Isolate i~o supported by the fvLA.U, sup
ports Isolate but does not require conditioning, or suppmi.s Isolate and doeB require conditioning to output. 
ARESET __ HE:SPONSE ofiNCOMPATIBLE is sent iftiw MAU is not compatible with the D'I'E (that is, tlw 
MAU requires conditioning but the DTE does not support conditioning). 

7.2,2.2.:1 MODE_CONTROL. The managcrncnt entity scmds MODE CONTROL to the PLS sub
layer to control PLS functions, MODE __ CONTROL capabilities are as follows 

J'viessage Meaning 
------------------------------------------------------------------------------------------

ACTI\[4..TE PHYSICAL 

DEACTiv'"i\.TE PHYSIC<\L 

SET_l\JONITOH_l'vWDE 

RESET.\WNITOR MODE 

Supply power on circuit VP 

Remove power from circuit VP 

Send Isotate to .l'vlAU 

Send Normal to ::V1AU 
--------------------------------------------

7.2.2.2.4 SQE_TEST. The PLS sublayer s&:nds SQE_TEST to the mcmagenwnt entity at dw condu
sion of each signal __ qu.aliiy _error test (see Outp11t Fundi on, '"L2.4.3). The PLS sub1ayer sends 
SQE 'f_LST_ EHROR. if the signal__quality __ error test fails or SQE TESTOK if tlw uigna.l_qu.ality_error test 
passes. 

7.2.:5 F~·anw St.rudure, Frames tnm~m1ith•d on the AUI shall have the following structure: 

<si1ence><preamble><:sfd><data><etd><silem:e> 

The frame elernents shall have the f{JJJmving eharad:eristies: 

<silence> 
<preamble> 
<sfd> 
<dat:~> 

<:etd> 

Gharaeteristics 

= no transitions 
=alternating (CD1) and (CDO) I 56 bit tim.es (ending in GDO) 

"'(COl liCDO)(CDJ)(CDO)(CDJ)(CDO)(C!J lJ(CD1) 
=3>N 
oolDL 

95 

  
nC B802-che tise?aby BUG OY A eeLenaer ee

7.2.22 PLS-Management Entity Interface. The following messages may be sent between the PLS
sublayer entities and intralayer or higher layer management entities:

 
 st PLS te intlial “Power On” slate 

RESET RESPONSE Provides operational information

MOBECONTROL Control operation

 SQTEST Signal Quality Error test results 

72221 RESETREQUEST. The management entity sends the PLS sublaver RESETREQUEST
when the PLS sublayer needs to he reset fo a Known state.pon receipt of RESETREQUEST, the PLS
sublayer resets all internal logic and restarts all functions. See Fig 7-3 for details.

  

 FBDB RESETRESPONSE. The PLS sublayer sends the management entity
RESET_R SPONSE upon completion of the Reset and Identity Function (sce Fig 7-3 and 7.2.4.1) wheather
invoked due ta power on er due to a RESETREQUEST Which RESETRESPONSE was sent is detor
mined by the Reset and Identify Function.ARESETRESPONSE of OPERATION SDMPLE, OPERATION
ISOLATE, or OPERATION CONDITIONED is sent if the MAD is cormpatible with the DTE and the MAU
is simple (no isolate) or ifthe DTE dora not support Isolate even if Isolate is supported by the MAU, sup-
ports Isolate but does net require conditioning, or supports Isolate and does require conditioning to output.
ARESETRESPONSE of INCOMPATIBLE is sent ifthe MAU is not compatible with the DTH (that is, the
MAUrequires candilioning but the DIE. does not support conditicnmg),

ME

7223.3 MODECONTROL, The managemont entity sends MODE CONTROLto the FILS sub-
layer to control PLS functions. MODECONTROLcapabililies are as follows:

  
 : Message -
ACTIVATE PHYSICAL

DEACTIVATE PHYSICAL Remove power from ciremt VP

SETMCNITORMODE Seud Isalate to MAU

na Normal to MAU

 
Supply power on carcuil ¥P  

 

7.2.2.2.4 SOETEST, The PLS sublayer sends SQE_TEST lo the management entity at the concha-
sion of each signalqualityerror test {see Output Function, 7.2.4.3). The PLS sublaver sends
SQE TESTERRORif the signel_gqualityerror test fails or SQE_TEST_OK ifthe signel_guality_errar test
passes.

   

7.2.3 Feame Strweture. Frames transmitted on the AUT shall have the folowingstructure:

<silence><preamble><std><data><etd><silence>

The frame elements shall have the following characteristics:

 

 

Element Characteristics

«<gilence> = no transitions

«preambles = alternating (CODY) and (CDQ) | 56 bit times (ending in CDO}
“s = (CDIOCDOCCDI COUGH CDBIRCDOICDINCDD

a= Be NW
= TDL
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7.2.8.1 Silence. 'fhe <sikmn:.c. delirmter provtdes an nb2ervation window f!Jr an unsp:ciP.:d ;wried of 
time during which no transitions occur on the AT.TL The minimum length of th'& period is specitled the 
;:tcecss procedure. 

7.2.3.2 Preamble. Tlw <prem.nbk;> delinl.it<.'r begins a frame transrnissiw; and provides a signal for 
receiver syndmmization. The si;:;nal shall be an alternating pattern nfiCDl) s.nd (CDO). Thi" patiYrn shall 
be tn1nsmitted on the Data Ou.t circuit by the DT'E to the .!vi.AU fiw a minim urn of 56 bit times at the begin· 
ning of ew.:h fnum;. The last bit 0f t]v;; pn:ambk (that is, the final bit <.>f preamble lwfon: the st<ut of frame 
delimiter) shall be;:; CDO. 

The D'TE is requin:d to supply at least 5G hits of pn:amble in order to satisfy systen:·, reqo.irernents. Sys
tem Uimponcnts consume prea.mble hits in order to perform tbcir functions. The number of prem.nble hits 
sourced ensures an adequHto number ufbi.ts are provided to each system component to correctly implrmwnt 
its function, 

7.2.8.8 Start of Fnnno Delimiter fBFD}. The <sfcl> indicates the start of a frame, and follow,:; the 
preamble. The <sfcb elernent of a frame shall b0 

(CDl)(CDO)(CD1YCD0){CDl)(CDOYCDl)(('Dl'> 

7.2.3.4 Data. Tbe <data> in a transmission shall be in multiples of eight ifi.) encoded data bits (CDOs 
and c:rns), 

7.2.:3.5 g:nd ofl'nmsmission Delimiter. 'The <ctd> delimiter indieat;:s the end of a transmission and 
serves to turn off th(; transmitter. The signal shall be an IDL, 

7.2.4 .ELS Pnndions, 'T'lw PLS sublayer fundicms consist of a lies.:<. and lden.tif}r Function and live 
sirrmltanenus and asynchmnous function!", These~ fundions are Output, Input, lVImb, Ermr Sense, and 
Carrier Sense. All of the five function~:' arc; st:artnd irnmcchatdy fol!ovving the cornpkt:ion of the H.>ct :nid 
ldentl(v .Function. These functions ano dc{Jitted in dw stat;; diagTa.m& Shown in Figs 7<) through 7-8, usin;{ 
notation described in L21. 

7.2.4.1 Reset and Identify Funetion. The Reset nnd Identi(v Function is executed any time either of 
two conditions occuc These two conditions are ''power on'' and the reeeipt of RESET REQUEST from tho 
manu.gement entity. 'The Heset and ldentify Function initializes all PLS functions, and !optionally\ deb:r, 
mines the capability of tl·w MAU atbehed to the AlJI. Figure 7-3 is the stnte diDF,'Tam of the Reset and 
Identify Function, The Identi(v portiun of the fund.icn ts <~ptionaL 

7.2.4.2 IV[ode Function, The MAC functions in two nwdes: norma! a.nd monitor. Tlu~ monitor mode i::: 
optbnal. The state diagram of Fig 7-4 depicts the uper8twn oftbe Mode Function. \Vhen the l\iAU 1s oper
ating in tbG normal mode, it functions as a diroct connection botwercn the DTE and the medium, .Data st~nt. 
frorn the .lJT.E are impressed. onto the medium by the fvLAU and. a11 data appearing un the med.inm are sent 
to the DTE; by thE' "NL\D, Whcn the l\-1;\U is operating in the monitor mod;:, data appe:aring on Hw mechum 
is sent to the DTE; by the :VIAD as during the norma! rnnd<?, signal.qualitv ... f::tTor is abo asserted on the ./'>.LTI 
as Juring operation in the normal modt'. Hcnvever, in the monitor mod•:, the means employed to impn'SS 
data on the physical medium is p;>sitivcly prevented from aff(~eting tbe medium. Since signaling and isola~ 
don tedmiques differ f.nnn nwdium to .mr.Jdhnn, tbe marmer in which this positive isdation ofthe tram~mit· 
ting means is a(·eornplisbcd is specified in. ihe appropriate MAU docunwnt. However, Hw in.t..:,nt of t.hi:;; 
positive isolation of the tran<Jmitter is tu ensure that tbe MAU will not interfere with the physical medium 
in su.ch a way as to am.'ct tnmsmissinn of other stations cve11 in the event of Cailure of the norm.al transmit
ter disabling control paths vv"lthin the transmitting mech.anism ofthe T\"li\U. 

Tb:: UHHHtor mode iS intended to permit a netvmrk station to determine if it is tbe som'Ce of interferem::e 
observed on the medium. 

NOTE: Thr: mon\tor mode iH int<mded to be use>d by Netw(;rk for fault ls[)lahon ;:1 o.d n1:.tv.-'ork ope.rntion veritktstwo. 
It. 1s h1t.ended th~:t tb~~ isolafl~ 1Hf~._..::~(:..,ge 
USE OF THD iSULA.T.E Fl'NC'TION 

(iJrPcl. run~r·n1 rrver the fDnc·tio[~ so th~H· thP.sf~ task~ Cktn br- perfornv~d. I.\'1PROPEE 
CAUSE ER.RCtNEOUS F'H..:\1\-iES. Secti.n.n 5, L:1~,'et ;\-L:~r~,~.~?:~'.rneni provid1=c;' dPL3d:::; un th;:, 
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V2.4 Sllemee, The «silences delimiler provides an observation winlew for ap unspecified pericd of
time during which no transitions occur on the ALT. The minimum length of this period is specified by the
access procedurs.

 
 

7.2.3.2 Preamble. The <preesmble> delimiter beging a frame transmission and provides a signal for
receiver synehronizavion. The al shall be an alternati atiern af (CD 1) and (ODO) This pattern shal
he transmitted on the Data Oui circuit by the DYE to the MAUfor a minimum of S56 bib times at the begin-
ning of gach frame. The last bit of the preamble (hatis, the final bil of preamble before the shart af frame
delimiter) shall he a CDa.

The DTE is required to supply at least 56 bite of preamble in order te satisty system requirements. Sy
tem camponants consume preamble bits in order to perferm their functions. The number af preamble bite
sourced ensures an adequate numberof bits are provided te cach systeni camponent ta correctly amplement
ite fonction.

    

  
 

723.8 Start of Frame Delimiter (SFD). The <sefd> indicates the start af a frame, and fullaws thepreamble The «<afd> element of a frame shall be
CODY CDOCC DDEDONCDOCDCTHCTH

72.3.4 Data. The <data> in a transmission shall be in multiples of aght 1)
and (Dia)

encoded data bits (3tis

7.2.8.8 End of Transmission Delimiter. The <otd> delimiter indichtes the ond of a transmission and

serves to burn off the transmitter. The signal shall be an TDL.

 724 PLS Functions. The PLS subleve
imuitanesus and asynchranous Rinctiéns. These functine are Quitput, Input, Mode, Errer Sense, and

: ried immediately fllowing the complotion of the BR

Eunction, These functions are depicted in the state diagrams shown in Figs 7-3 through 7-8, usingnotation deacribed in 1.2.1.

unections consist af a Keset and dientify Punetion and five 
 
 

   
      

Tati Reset and identify Punction, The Reset and Identity Function is executed any time either of
two conditions accur. These two conditions are “sower an? and the receipt of RESSET REQUESTfrom the
management entity. The Reset and Identify Punction initializes all PLS functions, and (optionally) deter.
mines Lhe capability of the MAU attached to the AUT. Figure 7-4 is the state diagram of the Reset and
identify Punetion, The Identify portion of the fanction is aptienal,

 
 

   

7.2.42 Made Function. The MAU funchions in we modes: narmal and moniter. The moniter madeis

optional. The state diagram af Fig 7-4 depicts the operation af the Mode Function. When the MAUis oper
ating in the nermal moda, a functions as a direct connection betweenthe [YP and the medium, Data sent
from the DTEare impres sto the medium by the MAUand all data appearing om the medium are sent
te the DYE by the MAU. When the MAUis operating in the monitor mode, data appearing on the medium
is sent te the DPE by the MAD as duringthe normal mode. signal_quality, wis also asserted on the AUT
aa during operation in the normal mode, However, in the monitor mode, the meang em ployed to Rupre
daca on the physical medium is positively prevented from affecting the medium. Since signaling and isula-
tian technijnes differ from medium to mediam, the rianner in which thie positive isulation of the transmit-
ting ineans is accomplished is specified in the appropriate MAU doewnent. However, the intent of this
positive isolation of the transmitter is te ens that the MAT? will not iz rare with the physical mediums
mi such a way as te aflect Lrangmisgion of other slations even in the event of Cuilure of the normal tranamit-
ter disabling contral patha within the transmitting mechanism of the MAL,

erk station ta determine if it ix the source ofinterferance
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The miantior mode is intanded to permit a net

sbeerved on the modiurn.
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Fig 7-7 
P.LS ·.Error Sense Function 

7.2AA Input Fundion. The PLS sublayer input Function transparently perform;,; t.h.:o ta":.k of daL>. 
transfer from the MAU to the IVV\C sublaycr. The state diap.·am of Fig 7-6 depicts the Input Function 
operation. 

7.2.4.5 E:rror Sense Function. Tht> PLS sublayer Error Sense .Functwn performt: the ta8k of sending 
SIGNAL_STATUS to the 1\1:\C sublayer whenever there is a change h1 the sip1d quality inf(mnation 
received from the l'vl!\.U. 'l'ho state dia~orram ofFig 7-7 depiets the Error Sense Function operation. 

7.2A.G Carder St~nse Function. The PLS sublaym· Carrier Sense Function pd'fiwms the task of 
sending CAHlUERSTATUS to thB :VL\C sub1ayer every time there is a ehangc in CARlUEH_STATUS, The 
state diagram of Pig 7-8 depicts the Carrier Sense Fundi on operation. 

Verification of l:lli: sittnal_:;uuld:;·_t·rror detection rnf'chamsm occurs in the h:dlowing :manner (in the 
absence of a fault on the medium). 

(1) At the conclusion of the output function, the DTE op011s a time window during \'lhich it expects to 
see the sigrwl..quulizy .. error signal asserted on the Control ln circuit. The tirne -windm.v begins when 
GARRJER .. STATUS becomes CARRIE:!:( OFF. If execution of the Output .Function does not cause 
CARRIER_ON to occur, no SQE test oecurs in thn DTE. ThP duration of the w·indow shall be at le<:~st 
4.0 ps but no more than 8.0 ~ls During the time window \depicted 2L'O carrier.jnhibit_tirner, Fig 7~8) 
the Carrier Sense .Funchon i.s inhibited, 

(2) The MAU, upon waiting Tw (,vait tinwl after the con.dusion of output, activates as much ofthe sig
nal quality error detecting mechanism a10 i;,; possible vvithuut pbcing sig·nali:i on the medium, thus 
sending the signal.quality..error message across the .AUI for W .± 5 bit times (10/BH. ± G!BH 
second2). 

(Sl The DT.E interprets the reception of the signal .. qiwhty .. error me.ssage from the fvt.AU a8 indication 
that the signal...quality.error detecting methanism is operational and the signaiJJUa!ityJIIor mes-
sage may be both sent the 1\L\U and received by the DTK 

NOTES: { n Tlv~ nccnrn-::n~:e! nf lnu{bpk transn1itlP-rs rw: Hw HH:rLuni during thf_: briH~ t.h;H. the te£t \~)_indov; is 
vpf.'ll; a~ spcclf_ied a.b~">ve, ~lilH satlsiY ::-.he te~t ve:rify proper DfJ6:ratio:-l of the signal quaLit.y ertor detett.ir.:.g .mechanism 
and sending a.nd n:~c0iving of th0 app:n.rpriate physir:al ::~rror EH:~~Silge. 

(2) If dgnal_./JUU..lit_'/ ___ error 0.xbts .at the DTE lwfore CA.RFH.ER ___ OFI;-- occors: ;:h(:r; the CoHisiv:n Presence b:~st. sequen.{~{.~ 
'Nithin the PLS 2b< de.s:r·ribeci in 7.2.4.~~ ahovt~ shall be- ai:)(nted ~i£ shown ~n Fig 7--8 

7.3 Signal CharacteristiC'>§ 

7.3,1 Signal Encoding. T\vo different signa! encoding rnecbanisms may be usul by the AUL One of the 
mechanisms i;, uC:.i'd t.o encode daL1., the otheT to encode eo.ntnll. 
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Pig 7-7
PLS Error Sense Function

 24 Toped Poaoction. The PLS sublayer input Punction transparently performs the task of+
transfer frem the MAU te the MAO sublayer. The state diagram of Fig 7-6 depicts the Input Panction
eperation,

1248 Error Sense Function, The PLS sublayer Error Sense Function performs the task of sending
SIGNALSTATUS to the MAC sublaver whenever there is a change in the signal quality information
received fram the MAU. The state diagram of Fig 7-7 depiets the Erreur Sense Punction operation,

 

1248 Carrier Sense Funetion. The PLA sublayer Carrier Sense Function performe the task of
sending CARRIER STATUSto the MAC sublaver every time there is a change in CARRIER STATUS, The
state diagram of Pig 7-6 depicts the Carrier Sense Function operation.

Jerifieation of the signalqualityerror detection mechanism occurs in the following manner (in the
absence of a fault on the medium).

 

 

(1) At the conchusion of thooutput furiction, the DTE opens atime window during which it expects te
see the signalquality error signal asserted on the Control In circuit. The time window begins whenCARRIERS'TATUS bovomes CARRIEROFF Lf execution of the Cutpat Funckion dees not cause
CARRIERON to aecur, no SQE test occurs in the (YPE. The duration of the window shall be at least
4.0 ps bub no more than 8.0 us. During the tlnie window (depicted as carrier_inhibit timer, Pig 7-8)
the Carrier Sense Function is inhibited.

(2) The MAT, upon waiting Tw(wait thne) after the conchision of output, activate
nal quality erres detecting mechanism as is possible without placing signals on the medium,
sending the signal_gualityerrar message across the AUT fir 10 + 5 bit times. CUIVRR+ AV
seconds}.

(8) The TYTE interprets the reception of the signal _gud error message from the MAU as indication
that the signal quadityerror detecting mechanismis operational and the signalqualityerror mes-
sage may be bh sent by the MAUand received by the DTE.
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7.3 Signal Characteristics

741 Signal Encoding. Twa difforent signal encnding mechanisrna may be used by the ALT, (me of the
mechanisms is used to encode data, the ofher te encede cantral,
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Fig 7-H 
PLS Carrier Sense Function 

7.i:tLL Data Encoding, ManchE:steT encoding is used for the transrnisskm of data across the AUL 
MancheslPr encoding is a binary signaling mechanism that cornhi.nes d.Rta and dock into "bit-symbols.'' 
Each bit--symbol is split into two halves >vith tlw sPcond half containing the binary inverse ofthe first half; 
a transition ahvays occurs in the middle of each bit-symboL During the first half of the bit symbol, the 
encoded si~:,>na.l is the logi.cal eomplcment of the bit value being t>neoded. During the second half uf the bit-
symbol, the encoded signal i1.1 the nncomplernented value of the bit being Encoded. Thus, a CDO is encoded 
:1s a bit--sy1Td:!tll in which the first half is HI and the second half is LO. A CDl is encoded as a bit-symbol in 
which the first half is LO and the second half 1s HL Examples of Manchester waveforms are shown in 
Fig 7-10. 

The line condition IDL is also used as an enmded signaL .An IDL always starts with a I:li signal level. 
Sinee TDL always starts with a HI s:ignal, an additional transition will be added to the data stream if the 
last bit sent was a zero. This transition cannot be confused with docked da.ia (CDO or CDl) since the tran
sition will occur at the start of a bit cnll. There will be no transition in the middb of the bit ceil. The 11JL 
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G31 Data Encoding. Manchester encoding is used fer the transmission of data across the AUIL
Manchester encoding is a binary signaling mechanism that combines data and clock into “bit-symbols,”
Each bit-symbel is split ints two halves with the secondhalf containing the binary inverse of the frst halt:
a transition always occurs in the middle of each bit-eymbel. During the firet half of the bit-aymbel, the
encoded signal is the logical complement of the hit value being encoder. During the secend half of the bit-
synihel, the encoded signal ia the uneomplemented value of the bit being enended. Thus, a C1D0 is eneoded
as a bit-symbal in which the first halfis HI and the second halfis LO. ACHis encodad as a bit-symbol in
which the first hallis LO and the secnnd half is HL. Examples of Manchester waveforms are shown in
Big 7-1.

The line condition TDLis als

 
 

 
  

  

 used as an encoded signal An TDL always starte with a HI signal level.
Since TDL alwass starte with a HE signal, an additional transitien will be added to the datastream if the
last bit. sent was a zero. This tranaition cannot be confused with clacked data (CTO or ODL) since the tran-
sition will occur at the slart of a bit cell. There will be no transition in the middle of the bit cell. The 11M.
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);: F ~;ign.n:. druH:n d l'tiiqUdhcy \HjUd (/), \:h.!' hit i'MA (:hS). The cs t Jignrd. h ti wenai d.r;~,1.iT\ nY frHFltHt:f 
npai. b lnlCr>l'i.lNr bit rnt/; GH\/'2\ JfiJ:,:.i id:<•Jdhu; :s;Ipp)liF m~ire Hwn ~!fW bit: mit' (%'G 4.2\ tht· bl.t rat,) b 
w:;.:• en the d.M;;t drt;.d.t;~. ·:r d:w ;;;n~:r tf; whirL thA it}JJtr,;! .ji.f.pf{h: <:lrt' i'idew,m'VL The IDL iflipwJ nwi<l (}!\ ih+ 
umttd. dlYV.ihi L; thfl i%!.itH\ !Hi Ht.d fl)Ldpnn.i d.dinAd foy· th~t ihh dreuiL i\v:~; 7.:.t:r.:o, T'he C1nub<l! Gt1t or~ 
>:nlt i"' nph(m;d (0) iii; iH nne nrrmw:gn on {>:mtnli. In. 

T'h<:' fn:q \t\!ECY tnhnuv;(J of Hv: t:st And c:s{~ dgnalH <>l't th~ co d.n~uit d}d! \u) .i::5'+ ;•md that n{ 
rdpml •m the {J <iiv>Jii: 1ilHdl k~n ±VHf>. Thn tbt_v ~;;ydn fiftbe <:~b!Nl~ /ifi.o.f'l.h ;,, unminnUy (itPli/Gil% iittd nluU 
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Fl.g7ooH} 
EY&wpiea of 1\{.m.nehelilter Waveform"" 

oo· no wo:rm:; than 60'.¥l4G'fio, Tim CSD on the CI circuit shall. h.a Vfi a ih.~.q_u.enr~y t,oh~.rance nf BR 
16% with the pv,)ge widthB nn legs than 35 ru fu"ld. no than 70 ns ut tho zew ;:mb.t.s. 

CSI 

Signal 

ID:t 

tJSl 

73,2 Sign.~lb:~g R#hl, Signaling ;:~%te(:; ufib:nn 1 b 20 Mh/§ arE eHVlU:iJNIH<md by this standa.d. This udJ, 
thm ni .. tlw standard ap-Bzil:lea a EigrmJing t&tB of 10 millio.n bitE per a-e.cnnd ± 0 Ol<:.f. 

ft ]t; Intended thrtt a MD! operate ut B Eing:l<8 datn rate. lt is not precluded thAt DTE and 
Th:L\U des.igns be ID.snually switt"':hed nr solb flltk!Ti.i14:) ratt),s, /\.given ~N::al ntot.wnrk shall np0:r::d:e at a 
EifpJa.li.ng :rate. 'lb facilitate the Ronfi.gnratirnl of syrrt£rnfl, DTE and i'dAU Jevk0s shaH be 
labe.L:~j with the r;id:tn:d g\gn.ding rah) UM.:~d \Vit:b U:co.t: tL;;vioe, 

BOGE2
REE Bid 8
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Eig T-LB
Examples of Manchester Wavefornma

     bene worsc doen G0Gy400, The O88 sienal on the Ch cleealt alell havea iequency tolerance af HR
18Seth the pulue widthe ov leas than 25 ns and ne grenter than 70 ne at the gers crossing points,

‘Fhe meaning of the aignals an the Control Cait cient (OTR te MAT? ari

Tnebriuicte tf  ieemnin int rorsnde 
Bequasts thet the MAUshould he mace available

rd 3 Tosteuets tk isdiated 
  

 
  

he cirmals onthe Control In clreait GVLALte DPE) are:

iaveatetule! 
 

  

wroady loodlunt dale 
 i ditaeitabde indieales tagt tie MAU is wot ready ts outpak data

 meadgeeey

 
 

fad Sigmaline Rade, Sionnline cates of fii | le 20 Mivece oncummesed by this atundard, Tie edi
tion af Lhe siarlardgpecive’s alewaling rate af Uh million Bite per eenond 2 O(N

 

 

[ois intended thats given MODI operate ate single date rete. dbis nel prechided hat anceiie DPE and
RIAD designe be memnually wadiched or ast te aleriate tates Avner local uetwork aball uporete st 4 ainele
signaling rate, ‘Th facilitate the sonfiuration of operational eyeiemae, OTE end MAT deviows shall be
labeled with (ie gotiee! ulenc) ier rade cine with That levers,

 
  

iat Bapraling Lele, Daoch voltage and current epecifications ate listed im 7.4.

aanee
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7.4 Electrka1 Charaderist:ics, Tenns BR and BBJ2 have very spuemc meuning ao; used in thiB 
subsection., The term HR is m:cu to mecw th<:' bit rate of the highest signaling r<1L' supported by any one 
lrnplernentahon of this interface, BH/2 is used tn rnean half the bit rate of the lowest sigmlling rat1" 
i.<Upported by any nne implementation of this interface (see '7.~t2), A.n intorfaco may support nne nr nwre 
signaling rates. 

NOTt~:: 'fb~ {'h:~rncterlnt.ics of the dr·iver t;.nJ n..:{~elvi.:~r ~~an be ~~{·hiev0d "-~/1th standard ECL log·k ~Nith th0 nddit..ion of an c1ppn~:pnBt.P. 
zx)urdblg :net\vnrk; b·Jt:..'PVeJ·_. t.hh5 linplenHc:ntntinn. .is n~)t rn:£.:.ndnu.:ry 

7,4.1 Driver Characteristics. The driver is;:; difk:n:ntial driver capable of ihP specified 7B n 
interface cable. Onl.y the paramctr:rs necessary to ensure compatibility v:itb the specified receiver and to 
assure personnel Baff;ty at thn interface connector are specified i.n the folL!\ving sections. 

7.4.1.1 Differential Output Voltage, Loaded, Drivers shall meet all requirern"nl:t~ 1lf this sectJOn 
under tu.•o basic sots of test conditiuns (that each of two resistive values). For driver;; located within a 
DTK a combin•cd indudive load of~ I ~tH ± l% lind either a 73 or 8:3 n +. 1% rf;<.;istive lond shall be m;ed. For 
a driver locatul within a JVL\C, a combined inductive lna.d of 50 11H :.': 10;) and oither 78 or 83 n ± F'i.' n:,;is~ 
tive load shall be usmL 

The diilerentlal output voltage, V,h, is alternately rnsitive and negative in tnagnitude •.vith rcsped to 
zero voltage, 'l'he value ofVd:n into either of the two test loads identified above (R . ., 73 fl or 83 Cl .t. J <) at 
the .interface connector of the driving unit dudl ;;atisfy the conditions defln,;:d vdue" V 1, V'l., anu 
shovcn in T'ig 7-11 for signals in betv;een BE and BHJ:! HH'Lting th.e frequency and duty cyde tolerances 
specified for the signal being driven. The p.·oct:dure f1w moasuring and applying the test cond.ition is as 
follows: 

(1 l Measure the output voltage V dm for the driver being rested at the wC\vd'orm point after overshoot, 
befiwe droop, t.mder test load conditions of7ALl, This voltage is Vc;,. 

(2) Cdeulate V1 :md V:J. 
f:J,) V1 shall be< 1:316 mV, ;;hall be> 450 rnV, 
i4) The waveform shall romain v.>ithin ;::haded area limits, 

Tb:· diffen;ntia I ou I:. put voltr.gie magnitude, Vdm, into either of the two test loads identified above, a1 the 
interfctce cormcctur of dw driving unit during the idle state sh:' 11 rw within 4.0 m V of 0 V The, current into 
dther of the two tBst loads shaH bs lirnited to '1 rnA, 

When a driver, connected tn the a.pprnpriate tv:•) tLst loads identified above, entr-rs the idle state, it 2haU 
:maintain a mirdmum dif!i;:rentiai output of at least 0.7 ·" V2 mV 1iw at hmst 2 bit times aftm' the las1· 
lovv to high transition, The drivEr difi(mmtial output shaH then C\pproach within 40 mV of 0 V 
within 80 bit tirnes. In additinn, the cutrent into the appropriate test load shall be lirnited in rnagnitude tn 
4 mA v:ithin 80 bit tinws. Undershoot, if any, upon reaching 0 V shaH be Jirnlted tn -100 rnV See Fig 7~ 1:2, 

Fur dr.ivc;rs un eitlwr tb,; CO nr CI nrcu:ib, the first iransltinn or the last positive going transition 1.nay 
occur asynchnm.ously vvith rtospect to the timing nf thf> filllmving tn:msitions or the preceding trandtinn{s\ 
respectively. 

7A.L2 RequkementsAftm' Idle. When the driver becomes mmidle after :::1 period ofidle on the int:er
face circuiL tho differential output at th(' interface connector sl:ull nwFt the requirements 0f 7 A 1.1 
beginning 'With the t!.rst bit transmitted, The ilrst transition may occur a~Synchronously with n~spH.t t:o the 
timing of the foll nw i ng tranC'iiions. 

1A.L3 AC Comrnon-lViode Output Volt-age. The magnitu(k of the ac cornponent of the cvmrrwn
mode output voltage of the driver, measurnl behveen the midpoint of a test load consisting of a pair of 
mntehed 39 £l ± 10; rHsistors n.nd cireuit 'i/C, as sho-,vn in 7-13, shall not ;::,xcucd 40 mV peak 

7.4.1A Differential Output Voltage, Open t:ireuiL The differential output voltage into an open cir
cuit, measured at the interface connector ofthe driving' unit, shall not exceed 13 V peak 

7,4.1.5 DC Comm{m-I\.fode Output Voltage. The of the de component of the cmrunon· 
mode output vllltage of the drhn:r, measured bdv.:'een the midpoint of a 1:toSt load consisting of a pair of 
matched :39 n J:. FX} resistors and circuit VC, r.& shovn1 in 7-13, shall not exceed liS V 
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  74 Electrical Characteristics, Terms BR and BR have very spe “an used in this
subsection. The term BR is used to mean the bit rate of the highest signalingraste supported by any one
implementation of this interface, BR/2 is used to mean pa the bil vate of the lowest signaling rate

    
 

supported by any one implementation ofthis interface (gee 7.2.2). An interface may support one or more
Signaling rates.

 
  

Pihe dri evel with standard £ swath the addivion of an a
. tbie bordementation

  

V4.4 Driver Characteristics, The driver is 4 differential driver capable of driving the specified 78 ¢
interface cable. Cmily the parameters necess igure campatiility with the specified reesiver and
ASSHYS fe aafaty at the interfaces cornostor are specified in the fallowing sectians.
    
  

 7411 Differential Output Voltage, Loaded, Drivers shall meet all requirements of1
uider lve basic sels of test conditions (het is, each of two resistive values). Por drivers located within a
LYE, a combined inductive load of @7 WH + 1%andeither a 78 or 83 Q 4 L% resiative load shall be used. For
a drever located within a MAU, a combined mductive load of 80 WH mand either 72 or 63 i+
tive load shall be used.

The differential outpul vollage, 4) 18 alternately posite
zero valtage. The value of Va,, inte cither of the twot.
the iplerfacs connector of the driving unil shall salisly the condition
shown in Fig 7-11 for signals in between BR and BRAD meeting the Frequene}
specified for the signal being driven. The proces
follows:

 
 

 

  
  

and negalive in magnitude with respeteb fo
identihicd above (R = 78 O or Sc

oy values Vy, Ve, and ¥
sand duty evele tolerance

dure for measuring and applying the test condition is as

  
   

 
   

    
 

   (1) Measure the output voltage V4, for the driver being fested at the waveform point after overshoot,
before droop, under test ioad conditions of 7.4.1.1. This voltageis¥

(2) Caleulate Vy ard Vy
(S$) Vy shallbe < 1315 mV, Vy sh
i4) The waveform shall reuiwin within shaded area limits.

 

 
 

  The differential output vollage magnitude, Vay, inte either of the two test lnads identified above, af the
interface cannector of the driving unit during theidle state shall be within 40 mV of GV The current inte
either of Che two test louds shell be limited to drnA.

When a driver, connected te the appropriate bee test loads identified abuwe, enters the idle state, it she
meintain a minimum differential output voltageof at lpast O17 s VemVfor at least 2 bit times afterthelas:

low toe high transition. The driver differe output vellage shall then appreach within 40 mV af O ¥
within 80 bit times. In adelifiun, the current inte the appropriate test load shail be limited in magnit
4A within 80 bit times. Undershoot, if any, apon reaching 0 V shall be limited fo -106 mV. Se

For drivers on either the CO or CT circuits, the first transition ov the last pasilive going trans
gecur asynchronously with respect to the timing of the following transitions or the preceding transition(s),
yeapectively

 
 

   
 
 

   
 

  
 

  
    

7.4.1.8 Requirements After Idle. When the driver becomes nanidle after a period ofidle on the inber-
face ciroult, the differential sutput voltage at the interface commertor shall meet the requirements of 7.4, 1.1
beginning with thefirst bit lransmitted. The first transition may ecour asvuchronously with reapect to the
timing of the following transitions.

      

  T4138 AC Common-Mode Quiput Voltage. The magnitude of the ac cormpeanent of the vorimon-

mod ourut we of the driver, measured between the midnoint of a teat lead consisting of a pair ofmatched 39 4 resistors and circuit VE as shown in Fig 7-13, shall not exceed 40 mVpeak.

    

    

7.4.14 Differential Qutput Vollage, Open Cireuit. The differential output vollage inte an open cir
emit, nicasured at the interface conneetor of the driving unit, shall not exceed 13 V peak. 

74.18 DO Common-Mode Output Neha. The maenitude of the de component of the common-nde cutout voltage of the driver, meas : nidpoint ofatest load consisting of a pair of
stched 392 1%resisters and circuit ¥CoaAR‘shown in Pig 7-13, shall not exesed §.5 V.    
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.Fig 7-11 
Differential Output Voltage, Loaded 

7.4,LG .Fault 'Iolennv:e. Any single d.r1v~-:>r in the intt:>rfaos, v,;hcm idle ()f driving any pi:•nni.ssiblt> sig
nal, shaH tolerate tlw npplieatinn of each of Hv~ bulLs 0JkCified by the swih:h Sbttmg<> in F'ig 7-14 indefi" 
rutdy; and after tlw i~wlt c:undition is removed, the operatinn o:fth>c' driv"L !.W.;qrding to tht.~ specdkntwns of 
7.4.1.1 through 7.-:tUi, shall n>\t be impaind. 

ln addition, the nwgnitude nfthe output {;Urront from eiih.er ont.pnt ,yf the driver under any of tbe fauh 
conditions specified shall nut exce~;d 15{) mA .. 

7.4,2 Receiver Chat·<u~t*!ristks. The n:ceher f>pecified terminates the intetfi:1ce cable in its chm·dcter
istic impedance. The rH::eiver ,.;hall function nunn;:dly O\Nf the spoci11ed de and n<: comnlon-mode mn.ges. 
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880 myer 
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RAND L VALDES PER 6,14

 
NOTE: The lime tin thisgure refers te te dse time anvelore:, Jter art duty:ty By  a8 ae spucihed elsawhan,

Pig 7-11
Differential Outgud Vollage, Loaded

  avin fhe interface, when idle or driving any permiss!)
[by the switch settengs in Pig 2-14 in

eurpver, aovording ta the saccfications of

 

 7.4.1.6 Paul Tolerance. Any single dri
nal, shall telerate the application of each of the faults anecifi
ately: arid after the fauil condition is removed, the aperaiion of
7.444 through 74.1.5, shall nat he impaired.

In addition, the magnitude of the output current from either output of the driver under anyof the fa
conditions specitied shall nat exceed 150 mA.

 
  

 
 

 74.8 Receiver Characteristics, The roceiver specified terminates the interface cable in its charac
salic impedance. The receiver shall functien normally over the apevified de and ae common-mode ranges

ie

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



CSMA!CU 

T 1 ~ ;wo n~ MINIMUM 

T 2 80 SIT T!MES MAXIMUM 

U -100 ;YlV MAXiMUM UNOFRSHOOT 
[ STOOY STATE OFfSET INTO SPEC1!'1W TEST LOAD 

+/- 40 mli MAX 
+/- ? mA MAX 

R m RiNGiNG SHALL BE <200 m\1 f<KA'X 

AFTER T1 1\ND BEFORE. T 2 

Fig 7-12 
Generalized Driver Waveform 

...... ·------···-········--~--~-----~---

~'> 
R1 

lSO/lEC !5802 :3 : JUSJ:O 
ANSUIEEE Std 80~.;~. 1893 Edition 

-1~----J ~;-1+ 

v' 
R1 ""R2c:::39H:±: 1% 

Fig 7-l:l 
Common-Mode Output Voltage 
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Eo STEADY STATE OFFSET INT GPRCIIED TEST LOAD

+f~ & ev MAK
tim 2 mA MAX

Row RINGING SHALL HE <20b ev PK~-PK

AFTER Ty AND: BEFORE Ts

Fig 7-18
Generalized Driver Waveform

 
=A2= 39s 1%

Pig 7-13
Common-Mode Output Voltage
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ISOl~EC {}8C.~:.-B :· J~h1:n 
A.NBVH~~fq~; f.:H.d ff.U .. ~L j~ki.:.~ ~~~:f.ht~~.>;t.t 

/*·~···1 

,, A // <>-~·t-· ;o_f!Nfll[i'jij ..L!l\il._IL.1.[;W Jl 

-t::~~~t---: : I ~ 
' /~&···.;:····' }" 2 2 

I ,// :'. " ~~-r-· ;'~, 
3 

. 3 ~ 0 ~<';~ ~~ ~..., ~ ~ i ' ·~-··',\.. / 

@-···················t:::::::::=~::::::::::::::~---~·-··········································'-"_,_::r 
Fig1""14 

l.lriv~~r· .Vsn.dt (\:nui~tJ0nM 

1ASL1 .ft.eoo.h"t-X T'hn>shdd.l.A~'t'"'~ls. Vilhm trw :ret:dvin;r iJ1terfa<~ d.l"t:uit cit the hthwhM:o nm.r.wMx~r of 
Lr.t.fr rt!tdvin.g Bqllipm.:mt i& drinm hy a diff<>nmhu! input :di.gnd at dthvr HE fir nwz .medin;g the I'r;;;qu.enr:y 
and du.ty '-'Yd(~ tder;w<;e~l 3pPeifmd klr tiu :r<:Y\:.ic"i:ng· d:n~uiJ, wh&~n tbe.A lord b HJO mV por.:Jtive with rc-ttpt:et 
h! the H h'.J.d,. tht; htt.;;d;V':0 dtmit is in dw rn f>'td£, and whm th.1A.hmJ. is HAJ mV MgAive. \Vith :t:<lfrpm:t 
b the If biid., th.s:. in:k;·l:'L>iio:-;· dreu]t i& in ilw LO sbk;. Tiw ·1'(x·.+ivu· nut):)ut &hall llN?"UGk tht int>Ht<:bd HI and 
.L(J states Llt thit corresp<~u;.di.ng ~nput ~;<:mdihmm. 

H Hw rex>ivor ba:t'. i\ ;;;quekh ftnbH"<', thH s-r-eeifkx1 .re~~d"ve thn;stwld \<t-ve.b ;rpp1y only when the stpel.d; i.f. 
r~ll r;y; ing thtl tsigrud V; JY'63 th-rough the n~e~~l 'i-'6t. 

N~/fl} Tf.£ up::.~i£1:;:-;d. {-~M:"e~~~ld ~~~v~~h: :ik::· n;:,::{ t.;:~l:B pn~o.d~~·Dl'x!.: ~~VBf n~~ .::LJ:.~· <tdo:} A:F] -~-~t~€-... r t:..~k:·~·.:.t.rl:".X~: t+~(lfl~~d ~·~L~!':>:Wi'~f~~-.s.~- f:h}th BE~t.-=~ (:f 
.;:+~~~tli~:::..t~~;:.::w ::::H:.::::t 1:::~:-: ~~;.·f:i. 

7.,4-2,2 Af; lHffez.'vrndHl kfH.lli fm.r:w:Hbrt.e{1. The H<:: difk>tNltbl i.npwt Lm.po:J.<AnrV krt AU! n."'toi:vem 
bt:at<!d in MACs ihd1. tuv€ a r;sll part of 'UJJH n ±: WY,, with the <gn nftfw h\agb&t'J' pHtt por.:itive. and 
tb<-~ p.hase angle \A" th.~\ impNLtt1.C0 in <:bg:rKoB kit<> th.r.dl or >~qc~d. tn O.l!Tie th:ws thH n!d put of the h:npmj .. 
ann', wh.en IT\HasnrHl '<V~th H :lG h:1HY d:rw wave. 

Tht ""': diff<:ir\'botral ~qrnt i.mp-etbnc(· tO.·t AUf ttr:o:iven;; loeated lit the D-'.l'Y fl!Jall have a real purt: of 
'rT .HS £1 + B'fb, with. the s~gn ~1ftbe i.tnBgi.rw:ry pr.1.n pofJitive, amlthe phr.i&e angle ofthe i mpo:bnt't~ i:n degrees 
1e:;;<r tban <:rr w;ud b G.DLR~\ d.m>1B t.he :real paM; nf t!J(~ i.mpmb.nce, wh~'fl merwuwd w:hJ~ a W &U-i:t dnt' 
WRVV, 

A 78 rt +: G'Ji, rei'litk:t ;,, punU.el with nn inddetanee 1.f ~;n;ate:r tban 27 f.lH ;:w 50 y.H fbr n:~N;iv~'.r:s in. tih' 
1\i.Al.J n:nd DTE n~Jp0etivdy; sH±i•de:;; thl,;: reqy.inonumL 

7.4.2,8 AJ.; ()o:wru.tH>J:!!·h'L:de ft<€t.n&>'0· Wk,n the rw::d\'it:.g \.nb!dHu! dn:uit Ht. tht! remlvi:ng equipm(mJ b 
driven by· a dHfemrd.i;J input a\_'\;nal a.t eithe-r BR u:r H.Iifl meeting the ho:p:wm;y i-md duty ryek ble.ranc..~g 
spedfted fnr the: tii\~1JiJ h!ing driven,. the tl><;dver nuh:m.t shaH ~i!HJii%8 Uw p.rnper vutou:t Aato m;: stx-!<::'dled. 
in 7.4,2J, b. tl:w pmH~nee of g peak osmmt}n·-ffl(rth~ ?W ·sine W}JVt: volt<i~p dtb .. ~:r d' fr.~~m- :w !.:Lt V1 40 kHt q~f· 
enmcz~d ta eirndt \'U in rn<tgr.diwlfl fn:a:n 0 L1 H V, ot in magnitude 0 tG hiU mV for H~ vdL>f.V" 0f fr-om 
40 "k.Lh t~) HF <iR shnwn i:n Fig 'f-,15_ 

1A,:ZA 'l\:d;d Co:nmwtt·Mwle Hm11.ge. W1>Qn the n>cdving int.(~rh<::k'. 6rtuit..:tt Uw :rotd.d~ng Htpip..m•~nt 
[;.<. J.riVGl hy a diffen::ntid input 6gntd at efl.:.hk~.r FfR. 0!' Bl'i.-'2 m&<1U:tig tJH; f-reqwm.ty trd duty tyde td~ir·· 
am:c" "F<:dflwi fbr the 6reud: being tkiv•~n. ih~r n1f0lv(~r m::tput dn.U Hi{S\lmi': tJw inh!n<hd <Jtttput &tat~~ o>.> 
&pNifiecl in 7A.23 ln the prt'S¢nte o.f * hh;d. <:::ommmHnocie wtibg-u, tk Fki> 4C, .rdcrenced b dttdt VL' in 
Ewgnikdc ihm:::: G b; 5.5 V, ns sl:wwn in. the test flctup 0.f Fig 7<U\. The ac cnmpm.:ent sholl rN>1: m;:t0.:d t.b~ 
:requirements uf7A.25. 
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  428.8 46 Comeon-Made Reson, Whon the recelying interface cireuit al the receiving eyuigment is.

sreanbiabiunpat shen at either RE or FAVS meeling the Pbequoney and duty cvele tolerances
ireuli seine driven, the receiver euteut shall assume the preger euteut state ae speciiiedaePa2 By Eea f prewence ata. peak conermede ge gine were vollage cilher af fram 20 He te dO hie ref

ereneod Hi fon Gia 2 V, or in caentivde O te LH0 mV for ne veltepes of from
Bide to HEas showniFle P18.
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fed for the cireuit beingceiven, the ruselver cotpet shell seen the intended sata state ae
apeciied is Y4.2.1 inthe pregenee of a tobel commnanandds vel , Ge mes ac, felerenced te et
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Fig 7-15 
Common·M.ode Input Test 
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The receiver shan be so designed that the :magnitude of the current from the cornmon-mode voitage 
source used in the test shall not exceed l mA 

7.4.2.5 Idle Input Bd1avior. When the rt'Ceiver becomes nonidle after a period of Idle on Uw interface 
circuit, the characteristics of the signal at the output ofthe receiver shall stabilize within the startup delay 
allovmd for the device incorporating the receiver so that it is not prevented from nweting the jitter specifi
cations established f{Jr that device. 

The receiving unit shall take precautions to ensure that a HI to idle transit·ion is not. falsely interpreted 
as an idle to nonidle transition, even in the presence of signal droop due to ac coupling in the interface 
driver or rf'ceiver circuits. 

7A.2.6 Fault 'l'olenlnee. /\ny s:ingle receiver in the interface shall tolerate the apphcatiu11 of (:)ath of 
the Lmlts specified by the switch settings in Fig 7-lG indefinitely and after the fault condition is removed, 
the operation of the reeeiver aceording to the speeifieatlons of 7 A.2.1 through 7.4.2.6 shall not be impaired. 

In addition, the magnitude of the current into either input of the receiver under any of the fault condi
tions specified shall not exceed :3 mA. 

Fig 7~16 
Reeeiver FauH. Conditions 
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Fig 7-18

Cemmon-Mode Input Test

The receiver shall be so designed that the magnitude of the current from the common-mode voltage
source used in the test shall net exceed 1 mA.

7.42.5 Idie Ioput Behavior, When the receiver becomes nonidle alter a period of idle on the interface
cireuil, the characteristics of the signal at the outputof the receiver shall stabilize within the startup delay
allowed for the device incarporating the receiver so that itis net prevented [rom meeting 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. idie to nanidle transition, ever in the presence of signal droop duc te ae cuupling in the interface
driver or receiver circuits,

 &

7.4.2.8 Fault Tolerance. Any single receiver in the interface shall tolerate the application of gah uf
the faults specified by the switch settings in Fig 7-16 indefinitely, arsi after the fault condition is rernoved,
the operation of the receiver according to the specifications of 7.4.2.1 through 7.4.2.6 shall not be impaired.

In addition, the magnitude of the current into either input of the receiver under any of the fault eondi-
tions specified shall not exceed 3 mA,

   
H SETTINGS
 CONDITION AD Bj j 1

2 4 3
3 3 4
4 4 4
5 2 $
8 3 2
? z 2
8 z 3 

Pig 7-16
Receiver Fault Conditions
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EiOhEC llGffi.;i ; 1.99:.~ 
:\NSlflELC ~'d $02.\ l\YH 1!\:!H:.hl~ 

7A3 AUt Ca:M0 {:hldi.nwte;:Ld;k~. Thz! if',L.:.;rb.ce ;:-ahk eondorl:a of :1ndlvi&wdy P.hiddwl t.wL-i;ed pu.kf. of 
'fNirC~ with ;;m nYemU shdcloovc::rng tb;«e tm:Lvidud &hiddGd wiru v~iTh. Trk!-"'" shield~ tm44 rrro\'>!.0 ~uf
fk:krt Gbddir1;; i;) nwet ihe Nqui.remenH qf f\r(~t,~Jch!m ~g4im~t tf intiT£(':tTfl(~; r.md lhe hilnvrir..g t2hLe 
pammd.rr.". IrdiviJ ud d~idd'> fm· H1d< g\gnd pai.r ore f'kctrkaHy iudated fr.orn tb.' i>Ui;t·!r Ghidd hd mlt 
n•~ees;~<n'ily :f:n'm tad> other. 

The OV<iiW&J. A~idd ,:<taU he n~tu:rru:>d to 0m MATT md DT.f<; Lhrib vi,tlheA"ffl t(m:wcuw :'lhd! mt ddir,<.•d in 
'1..0.2: and 'i'.0)L Jf m nmmwn drMn wir(' is tcfGd hrr nH t:b<~ signd pnlr ih!ddG, then it ~!hal! be v:>nw:<:ted to 
pln 4. kdr'<!iJ.ud clmin win~ rdu(t'(-< f:w 0oeh :'ligtw.l yair m<\y be w>M fsH~ 7.H.3} . .E iG t<~~>«mmend.;;J thai, 
iw:krdu:lld.rdn. WlN-'" b-e ~Gf'd ttn HH v:mtm1 mtd drtu <)tn.it Ghi("lds t..:.! mMt Buhsfiv::tm:y crof.t.ialk level;:;. If 
imli,.-id>.:;a] tirffiin win~G a:rP u~ed, tlwy du.i.H lw inLm:(~X\f~,d:ed within theAtJI edilH at f.'Mb(~Id rmd 3haH be 
1.\?ftrti?d.td d. hmlt tn rin 4 Bt dl,Ch {-\IHJ ef Uw cr~bk~~ 

The FWM.~HCi' nf t.hf:" (\mtml Out :'li.g"nal pak b iipti!JnaL if dri.ve.r ~)t wcaiveT ti:n:uit cnm;wn.§.'.nb ii:w f:X) 
nr-c not pnrvid&>d, Gmdd.:mthn s.houM iza givm~ tn pr<f[Hwiy kwmlm-lting the CO ~ignal puir witbh t.hz~ DTG 
and MAV W pn!dmh:s et:T<HHWJS \Yp:oraiio[~, 

7,.4,~Ll Condud'<~£ Siz-e. 'fhf' <k pGwcr pd.r in tho int0n~onMt.t1ng c..·\hh, l<)lhtgP o:mm:m1 ::~md vr:slh~t,tt 
mi.tw<>, dmn l:w <::m.1.lp<em:><I ;>fa t.wi1-hd pai:r (W tmff:khmt f>H!f,•! stwnded. wire.s t(~ n~rmH: in H H(ill~iwll. ~k 
t<e8ktr.m.v-; l.Wt h~ t'xt'0"Yl1.7\ U ptcr tr:sndui.:hrr. 
Cood~Kb:r sh.;;; fhr tho §i;pv.'l .tnirr.; :<l&wU b.; <:.kkrmin<Oci ao::nnli.ng: tn thhl w:; rdatai pa:ra.md0rf in ?4.A,2 ... 

(4.?.0. 

'LLiL2ll\tb.'--to;Ftli.r lhdan<eed Ct'0~ct.Rlk. ThE bah:n<A'd tnfsstd k from ou~ patr ~~f wi:re;;; 0::< mw 0tlhrr 
f'Bk lH the 3HIIW a.<bk g},e..ath (>•;>hEn. <:>Gr.l::q>r:'tJ.r h df'iv(.;n .PCf 'f.;;L:i .1~'/.:,LJ.~i) fhaJl bi:we a. minjrmJrrl vr.i.fm1 nf 
40 dE of .attf'm.mtim~ m~eaBun~d on~:r HH, nmgc of FH/2 tn ER 

1A)LH I.hff~~r-i~nthd Gh.arKCt'L-Thtlc hrtf:H.-i!rtnC<r~, T'h; J.ifh;n~i<tial dvuut~>ri.<~tk impHbne<; for dl 
stun<.~l p<Zirr; du.H h;; •equal whh.h .J: Q; <mci ~dl rx~ '{8 J:. ~:in mcnmrrud nt a l'rz•qmmcy Gf.T:Hl. 

OJ 'The eommon~mnr.b \:rrnmk;;:r tmp<:'<b.nee f!hdi uot enx·ctd the \iabi!ill §h.nw\1 in. Fig ?<lr !)~·~~:rill<·! indi
u<:cd :r:n~qu.d~(V nmt,>D. 
The diHbr0ntiaJ mod(i lnuui:ff.n· impedtn\>e(1 {o.r <J.U rnir.\s' '4wH bo nt ·tn~~t 20 dB bf~iew be common· 
mode tr.undBr imp~:Kl.ane-.:~. 

1AAJi Att~>nu.ntim:t. 'L)tw t4ble H'Wnu;:;tion h:\Tl& betwnm J.riYH and n:u;fwj C:l.t. wepm:-ate :.LrUrme01) 
lhr ewh. :dgn;d pair ~;b:~.U not efc~~!d ;J .if:\ nver the Ln:;_u(tV.:;y n::mgo of BRit b hR. (FL.; f:r!(' ~rinmvm'<'H mer.\ 
sure mu"! ts. 

1AJLG ThMing ,Jitkw C>J<e mo.:tb;; thw f.'JlN.'if'ic:d:iGTI ah.EH. exhihit (Agej<ltet· ohw :rtwre Uuu1 :L5 nE 
d tt-.~· .receiving end w}wn thp 'lnngicd: lq.;al kngth (,f Hw cable a'> 3pn:ifk,d i.n 'i A.~U. th.ro>.:;gh I4.3J b tH· 
mino.U>d in a '! & .Q. ·.t 1 'fr, tz'rrlslo:r lit the nx:dvi ng mtd :md le01 dd ~"f'n wit}, pc;~~~Hkrrc'l.:mhm .Manc.ht'-0:0-f" enu~(kd 
bin.>:>.ry J~~ta from a da.ta g>:oner<>t<H.' which clkhibib n<; muN• t.ha.n 0.5 n5 of <A.w~ j{twr m~ hnlf bit e-i>Jh <lf 
~~1mrtly 1/) HT md whr~'~' output rrwd.<J; the i>pb.:ifkd;i«t'>& d'TJJ.l thr0ug-h 7.4.Lti .. 'fhig test ~JmD k~ <::\lli"i .. 
dw.;h:rl. :!.n H rwbw-frt'o ~mvi:romrw:nL The Hhtrv<} ~ped:fh-0 wmp~~ne~;.t is nd M i;;trndlwH mrw.;; thnn 1. n<' of 
~:do' jttr.e.t l.nt<~ t:.h_, ~ytL!m. 

7.4.3. 7 1Je1ay; Jhh i siww.l dd<lf bt.t>ll'l~e n d:ri vm· rmd rHx~i~Y:r (at tK[K{l:Hte ;~tatkm 1:') fo:r er.i.~h Aign al pn k 
:1!-.b)l] not FKceed '!57 w~. 

7J'L1 Ge.mt•:r-aL Th<' Ai..11 (NH3if10 d' ~'ltlK;r tbn:e <t.r {()tn· diff;renh<:d )<dgnal d:reuit~, ].mW<:1r. ~md g:rmm(L 
Two <rf th'~ ci.r;suits ta.rry entnciecl data H.:c.d Lvn carry Htcnd~'d umtrd infr:srm4bm, Ci:rl~u.it.& DO (fhtn Gut) 
ctnd co {Control Out.; W.N' tr.m.rGt:><:.i. hy the IJTE, anJ drcu.fts fH (Data Jn) md ex rc~mtn~l hi ~tf(o s~urrmi by 
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R40 AUD Cahle Charschoviatios, The interises cable conaivia of jadividualiy alielded dwisted pairs of

wines with an dvorall shield weraring Ehosd individual shicided wire pels. Phase shiclda muaé prevkie auf
Sclent higlding to ayeet the miquirements of -orotection againet of usterierence andthe Eilewing calle
paramoters. Tndividunl shielis dor aagh alemal pair are cloctrinalby inolated From the outer shield but not

smarty Tred daeh other, .
‘The overailebioid shall berenurnied tothe MAU and ITE Uovite via the ACTL connector Shicll as defined in

Tah? wm TALS, Hoe eoraman drain wire is weed forall the sigmal pair sivields, Cen if chal ine connented ts
pin 4. Individeal dream wire refores fie dach Siena; peice aay be used (eee 7 OGL Roe recnmmended that
individual drain writes be used nn. all cnitrel and data cirondt shishds to meet anbistactary crosiialk levele If
individual dvain vires ere used, they shall hedntercennected within the ALL mble Ab each. enaad shall be
wwinerked wh less) te wind at och eral of the oebic.

The presence of the Contry] Get signel pele is apbenel, 2 driver or receiver circull compenents for CO
are not provided, consideration should he givento property temuinating the CO signal pele within the DTE
and MAI lo preclude erronecus operalida.

 

 
  

 eb

7408) Conductor Sure. The de power pair in the intercotinecting cable, voltaxe comunon and velbage
wiinns, ahead! be commased of « bwisted pair of sufficient qenee stranded wires fe result in @ demlnal de
regintance nat tueroeed 1.75 O per condacter,

Conductor size Gr the signal pave shall be determined according to the ac rdated parameters in 24.9.2~
etES,

 1408 Pelsie.Pate Balemed Coeoiedalis, The balanced crosstalk trom one netr of wired io apy other
pair ipthe sume enblecheath Gehen ench peiv ie driven por 742}?40)a) ehell hacea milieu endoof
a0 div of attenuation mussured over the range of BEAZ ia BE.

TAAEetormial Charseterisiht impedance]. The differential characteriste: imesdance tral
ulema) pairs chal he ogual within 80) ard shall he YS £ 4 Cimeasrred al a frequeney af BR,s §

PAA Trenelor Impadnoe

ff) “The tieamnaiennde iransier umpedance dhall net exeoad the values shown in Pie T-L? over tie indi
tated fraquency range.

eo) The uiverential mode draneler impedance for all noire shall be at least 20 dB below the commen:
auxin transier popedance.

 

  

42.8 Abtewuaethos. Total cable vtubrustion levels bobweed driver and receiver (al separate sietious!
for each sitnal polr shell nol execeml ¢ dil near the feduensy cones of WEY te RR (er fe eteewere men-
SUPOaET EA.

406 Timing didier Cablowecting iis epacitication ahall exhibit ades Niter afne more chan LS ne
ai Lhe receiving ond when the lengeat legal longth of the ceableas specified in 74.8.1 through 74.4046 ter.
munated. in a 78 Och 1% vesister ab thereceving oud and iedriven with pseudorandom Manchester encedad
binary date from a date genersios which ovhibite ma mere then O48 ns of edge ieter an hel! bit odlls af
exactly Lo BT and whose dofpot mente the specificahions oY4L1 Gurcugh 74.4.5. Uhiv test shall be con.
ducted in p nelseveo environment. The above epecfied comperent ie net ta byteadice more than L us of
alge Star inte the aeeiem.

 

 

NOTE: Spackal aleeitenwill have to le agntied bo the cable characiarigties and inet ab SO Mien.

Tawa? Dekey, Total signal delay between driver and receiver (al sinarale sailors) for edaalma pale
hel hebwsoed 487 xis,

7.0 Fumetional Qeserintion of literchanges Cimcsita

Taki Geiueral. The ALY consists ef either three or fir dilfrastial signal creaits, sewer and ground,
‘Twe of the cunite carry cneodud dain and teow carry endaded taniral information Cirenlte TH) (Date Gun
aml CO (ented! Gui) are seneced by the ddPE, and clrewdis TH(dete In} end CEentre Iilb eee swurend by
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Fig 1-17 
Common-Mode Transfer Impedance 

!SO/!EC 8802~;-l - 1993 
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the }Lo\lL The interLtce also provideR Elr fHl\VH transfer from the DTE to the MAU The CO circmt is 
optionaL 

7JU'. Definition of Interchange Circuits, The following circuits are defined by this specification: 

Signal Direction 

Circuit Name toMAU from 
lYlAU Remarks 

DO Data Out X Encoded Data 

DI Data In X Encoded Data 

co Control Out X Encoded Control 

cr Control In X Encorkd Control 

'VP Voltage Plus X 12 Volts 

vc Voltage Common X Return for VP 

PG Protective Ground X Shield 
-----------------------------:---------------------

7.5.2.1 Circuit DO-Data OuL Th~; Data Out OJ()) cin:uit is soun::ed by tlH DTK It is a diffnrential 
pair consisting of DO-A (Data Out circuitAl and DO-B (Data Out circuit I3>-

1'he signal t-ransferred over ibis circuit is Manchester encoded_ An output message containing a one bit is 
entoded as CDL An oatpat_jdle message is encoded as an JDL 

The :follmving symmetry requirements si:n~ll be met when the DTE tnm8fers p8eudo-random Mand1ester 
encoded binary data over a DO circuit loaded by the test load specified in 7ALL 

Bit ceHs generated intern<:d to the DTE are required to be 1 BT within the w;rmitted tolerance on data 
rate specified in 7 ,3,2, Half bit cells in each data bit are Hw he exactly 1/2 BT (that is, the re:ien::nce point 
for edge jitter measurements) within the permitted tolerance on the data rate speci.fied in 7,:},2, Each tran
sition on the DO circuit is permitted to exhibit edge jilter not to exceed 05 ns in each direction_ This means 
that any transition may oceur up to (L5 nH earlier or later than this transition would have occurred had no 
edge jitter occurred on. this signaL 

IOH 

ISOAEC
NEUTER Sy ane 9 »CSMAGD

mini    l
/
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FREGHENCY (Mat

Fig 7-417
Commeon-Mode Transfer lorpedance

the MAU. Phe interface alas provides far power transfer fram the TUTE to the MAL! The CO cireuit is
optional.

7.4.2 Definition of Interchange Circuits, The following circuits are defined by this specification: 

 

enn SiSUnrmnnn

Unrcuit Name to MAT coef Remarks
nO Date Gut x Bncedad Data -

Dl Data Tn K Bacoded Data

oO Dantrel Cut & Eneoded Control

Cr Contral Tn. x. Emeodad Contral

VE Voltage Phis & 12 Volta

vO Voltage Common. x Return for VP

PG Protective Ground & Shisid

7021 Circuit DO-Date Ont. The Data Gut UDO) circuit is sourced by the OTE. It is a differential
pair consisting of DO-A (Data Out circuit A} and N0O-B (Data Ont circuit B).

Thesignal transferred over this circuit is Manchester encuded. An vutpuf muxsage containing a ene bit is
encoded as CD12. An output_idle message is encaded as an TDL.

The following symumelry requirements shall be met when the DTH transfers pseudo-randem Manchester
encoded binary data over a DO cireuit leaded hy the test load specified in 7.4.1.1.

Bit cells generated internal te the DTE are required to be 1 BT within the permitted tolerance on data
rate specified in 7.3.2. Half bit cells in each data bit are the be exactly 1/2 BT Uthat is, the reference point
for edge jitter measurements) within the permitted tolerance on the data rate specified in 7.3.9. Each tran-
sition onthe DQcircuit is permitted to exhibit edge filter nut to exceed 0.5 os in each direction. This means
that any transition may occur up to 0.5 ns earlier or later than this transition would have occurred had no
edge fitter occurred onthis signal.
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'Lfr.2.2 Ci!Nrd.t Hf-th~t.u ln" The LhJa In (1)1) d.rmlt i.8 w:.an:<.;~d by iJw .1\:L\lL H tf. H dini~:n:mHal pni:r 
umabHng o.fD.L\.{l}st-aln dr-rc~".it A~ tmd. DI-H (J}i, bl In d:rcu.U B), 

Tlw Eig:rH.iJ t:n.;nd'e:r:rcd nvcr thhJ t:ir·ndt iR h-fa:n•.:hntei' enwdet:L An i".rqmt m~::'!r<~k'~ 1:.mtain.ing n ·t,(f() bit-;~ 

enG:Kkd us CLh.\ An i-nput me~;;:a;~ r:onhainhg a om: bit i£ ~:ne.:de<l ~ks CDL An input_idh tni(·m>q_pi is 
~'rtendbd 0-fl an l.DL. 

A DTE nwdlnc t.hb S\.fNJdfle;:<.tio:r! ilviH !:.><.::' rw"k: bJ IX~t:dve. on t.ht fH d:reutt witbou.t n ih:f.;-~-t.Llhh! Ft.:.>> 
Y.rn:r, 1Wn1w.l pre4.rd;k 6tt.o. f.UYangd ill kpd bngt.h pa.dtH~"! ag rw·-.n t by ;,xuAlwr ~t~ti~m to Hw TYIT:, Tiw 
t(~st g.:-:rwmt!w th.r the tlnta on the Dl dru.1.it- fl!haH med t-ha n:q:ui:r<:mwr.l:; !<Jt· 4:river.s lr! MAU8 qwciud jn 
7A-,Li thnn:~g;b 'fA. L:'i and d:aE d.riv-:; lbo m: <.:in%l-it ilmmg;h H terv kngthAUI e[>,hb, R.r.ntd.m;l (!(.!l.lll\:mt:-~ llf 
Nigejit.t.P:t ft"-0.,..-, 0 t.(l :!? mi rm tfthi;:r .:o\!Je of 0<1Ctl tr<;~h§lfiM< :.>;hdllw HdJ~;;J by tb$ Wst J:}:meTator to. t:r~md· 
Mmw i.n. bit,, in th..~ pr,:.~lmbh:, and random ummm1B d edtre jitter (r[ f'r.-.;m G tu 13 n:-~ on dt.hu ~He of ead:o. 
t.nmdhmi :shdl b-<::1 add~d b t.h.P trarmitior.3 b aU hibi b. tiw f:ra.Im~. Prwnnbb leri.gd1 b;m. thl_j W5t g~'ll(~mtnr 
nhaB bc4/ btt.< dpma:mhk', bHnweci by Ow Shit.. SFD. 

NOTE: A mrpifktti' t- pc>rt.Ln A tL• \I'W.'lm jil-t.~.,. m.1'<_:;· k• mmr,~ndnm ln. n.at,JJre md "~'n..'>l~t,> 'if'~~ <'>k'dJ"ci~M ,-, ~h& <l.f ~h; m kH.:>i> t>·(<n.>l· 
ttOl..'"til l<t .'l.<i.u.'s.et o.i.in.>':ti.v" fr.:,-,n (J>dr "''-"'"''"''\ t.h''~'"'"''"'!. e\ 16.6 ~'" <J<!!i>' jftl:z>t ;~ &~tld "" i-.b~· tr;mwmit-•'Otl ~i\wd ,-,t l},.,-, ;·r.oddng 
YJJ.T, '-"""l"-W ~-f,w. T:.'lli dii.'fut~ir.h'D k1'~<'<"'-'~' .ELS .tll\ ard .n tiB /rt<'>r 7<.Tl:'.'m(>'1E .ffii.'lf.li>"\'r '.kdpl. .tW..!rgt;L 

71L2:i Urta.J.it C(.~----·Co:utrn! Out (0p-hrmaD~ T.h0 Cnatml Od (CO! t:~rndt h wmn::ed by lhe DTE. H: 
is >l d.lffi,>nmtb1 pai:r wn3h~th;g vf CQ...A (Z.>mt.:rd Out drcr0t A) sntl CQ...R U>A1t.:rnJ. Out dn~u\ t .m. 

'J1N :'!ig-nd i:nmfft{':.r:tHd GY(·\f ihis t:trcni.t if~ mtem:kd :·>5 dH'W'I1br.;d rn '(~LL2. A UU:W . .J'>C"'}'!JE~i [C!!.;';;;~;:.ge i;;: "m· 
<:Q(i<;)(j f.Q C81. A rwnnti-l nNi50K!{e :is <31Uid<.:.0 8:t JDL. An L'<>Dia-0: rnt'~"tr~li.(C i.s encviid ''"' csn. 

1JL2.4 Ci.n:~Jlt CI.....f>mtnd in< Tb~ Cnntrc;T In (C:.l) dr-tuit iR w:H;rr::.~d hy the .MAl..L HIs a di:[ktPnhA 
po.i-r s::0n0ishng (~f CI-A ((\mh:·d 1n drruit.. A) and C03 ((;(;r,:t;:rd ln dn::uft. BJ. 

The dgnA.i t:ran .. '-l-f.ernd G'IP:t th.!fl! dn:uiti'! t<''Md•.xl Jt d0(<m!x0 in 7}L1.2, .A n;.au ... rwaifdd.t ffi.iS&ag<.:.' ben
wde<l a~ IDL A m<m .... not...rwaiiabw !t.k:S..'HJ.fY in <:mc0d...A. ~u C8L A :>ignr.d...(nuiity_y.r-rm· m<:'fl~lH.D' i:& <·m.uhi>~d 
nr> n USO. 

7.5.2.5 Cirou.H V'PLVo.!W:i.f.F>: Pine, Tb> VdUt'\1 f'"lm> {VP) e.knd ir; ~l~l cpt.i.~nial d:n::uit fhat r.nay bf 
fo;(:Hr"(i'd frum -u,~, .DTC. If thia cireuit :i§ m;ar<:~~d En~m. the r.Yn: it.. dnl! hP eapdil~ f)f ilpm:utin.g at iHW fixd 
"level hdWt'th + 12 V Jc ···· {i'fto and + H\ V dt: + 5% with n~q:w'i:t tn t:lrn<it VC t(n· ~dl CUrt"('Jri:s from() b 
5WJ mA. Th~ 8-o.llt't.i'o <nan pnNide p.rvtectioo for t.hi;;; dr-c·,~it '~gdu;t r1n v'Trlvnd umd.lbon. The m0thvd of 
~~v·(;rbml pmt<~db:n iE rwt 1-lf'l.?db.od; howh'e:r, urHl:er no com.:l:ltinn:.:; of Jptrdiw:~, <.:'id-~-:r no.:r:trM.l m •:<Y<.;Thttcl, 
<ihtdl the sryvrce apply a voltage t.G cin~uit VI" of h::'!a. than U nt' zr~:.rtk!t< than + 1.5.7fi V -de as 3p<dtkd ak\w . 
. M.ATJ deu.igner-n ;rrQ cmJtloml<l Hmt pTnt&d:km rm%a.n& (tn;>bFd by p(O.V(Jf 8-o.tm::,,;; mxy ~.;m;w:.e th .. ~ vdtnge at 
signd VF tn il""Gp bduw the ntin[mmn orwn'.hu:nd. vi>!Lt~F' or;mdikd w:!dmd: gtthH s::r~mplek>ly to zHm vdte 
"';rtGl.iiHAt dTawing in. exs::1wr; ofthe CHrrtnt supplied are npplied betwena VP and VC Ad~qm\te p:rov!.si~mf. 
Kh.>l.U. be mttd.e t0 nmn:re thAt STl.dt a rmdithn ('b~?t! nut t~Ft.'-'0 tb~ MAU to dh.rupt tile medium. 

I:ftlw :tn.T~ do% not Mlf)[K<.tt (iretti.t VE it. ~•ha"H hw._,.(, nu rmnwetinr.c to thw ein:uit .. 

1JL2.8 Ch--cuit \Ft..>Vdt.:agH C\m:unon. Cin:~li.t VC b Uw grmmd :return tv the p<>w~·r ~mu:r.u-: fer drudt 
VF z:r.t.pnhlc d ain.ki.ng 2..f> A, Aku, dl c~mmwn.--nwcb tHminatoru ibr AUI d.n~uits &hall bu mr;,cl~ b dn:uit 
vc. 

7.5Jt7 Ctn~Dit 1-v.·;.....r•:av"kK·tiv~ (}nmw:L Gk<::Hit .PG dwJl he ecmm~ieci ~) th.r.ur:;;;; gwmd thmugh r.i 
m ;nj Hl\1 m de n~gista.ndi nf 2f} :mf1 at tlw f.YfE emL 

7.5.:2.8 Cilr~:~Ulit. 8hk~k1 Tb:r.nti:rn.utl.on&. h.l'iili·:.d.ual pin h>:rmhabnm< sh.dl H\0Ht the hlhwing re.<:pir&
:mt~ntrr 

{2) .P·1n~ l::- 4::- B~ 11~ l 4- Ct\p.B(~t~-=.reV ·::.::-cJUf)lecl. tc Vt~ in 1\l.AJ.T 

W) Imru:xb.nct U! groow:J. < 5 n Hl the lmq<'f;t nw>:r.atif)r;d HP/2 in Hm MAt! Hn.d at t."h~ Jn'ghw,i; .nh in the 
DTE 

HO 

USNTRE? SAGE $
AMSOTEES GUE R08 8 1088 Edilbow LOCOND METHOPOLTESN AREANETWGRES.
 

SSS Chreudt DDete dn. The Dale in dO) arent is couemed be the MAUL is a differential sair
congishing of DAACate In eenAram! DDS sbate De cireuit Hh

The sigrul trancibrred ores this chreuit in Menchoster encuded, Agijuk wiesinoe containing a gore Bib is
efcoded as (TM. Am isewt message containing a one bit is eneuled ae CTR. Am gine!oie mewape os
encodesshea, TIAL.

A OTE mecting this specication shdll be agle te mcedive, an the TU art without a detedishie POS
array, murmal preamble data srranged in lagal length packets as sank by enolhor elation te the TYPES The

tent poneraior far ihe vain au the D1 clreudt shall meet the teqdirements fee drivers in MACs speciled in
PALS throwgh Ye 5 and shall deivs the DT clrea?é throvgh a sere length Alllcabls Rendon ansnente af
adige jitter faaOta 12 ge on either side of wack transitiveshall be edged by the test pemerster fo crest.
tiggein bite in The preamble, and rardon, amounte ef deo Nbbor af from 2 te 18 ns of eitherside of each
transition shall be added to the transitions inafl bile in the franie. Preamble lenge from the test gemerater
whall be 47 bite afpreamble, follawed bythe 8 bit SPD.

  

 

  
# tit EeRTE
tie reeadhigvEtbae ayatams Htter taneybe wirandenr incnothere and cenuriates af a chendieabade: ae Mem tematic 2Boe gigas Fb ab aeoetied an the kramuperttag 4

ftiSHEN eee, Bhuy discee208 bebesen I65 na and Lo ae fitter nepiecite pecuiver hasion maaseihe,
  

Goce Coptnit {Comical Ohet Oletaemat), The Cantral Get G00 circuit is seureed bw Ene TTR, ib
isa difprantial paiy wasieting of CORA (Codteyl Geburent Aland COMB (Contes! Out cheait #3.

‘The signed tranciorred over tie cireuil ia encoded aa described in 7.4.12. A dailroquesl meoxdage is ano
sociod a CAM WAnerradiqedeaee ie omenay TDMAn leofety mieecave is eneuded am CAN,

  

Ta24 Ceeelt Chlenbteanl fe. Pie Contes! Te OC) aieeuitis secreby the MAL leis a differential
pair comaisting af Oia fCombesl Is clycult Alam G1B (Oeroel bn cieett Bh

‘The signal transfered over LAleeiveiliis sneeddd es deverubed in 7.80 B.A mowsoatlihle measage ta an
veded as TOL A mowsotgum@iiadie mossage boncwied ag US). Asiguelqvadityerror imeseaen is encoded
as a OSG.

TowCiecett VEVoltage Bhog. The Vellagy Pie (VP) decnit isan dphonal cirouit that may besourced iyam the DIE, |
  

EC thie chrewib ie sonweud trove dhe TYPE it shall be capable of opening af-one thoed
wevel betwwedcs + @¥ doGS amd + 16-V de + 8% ovith respect te circuit. VO for all corrente from Ob te
HGO mA. The eoure shall provide protection for tie elreulé against an overload condition. The method of
croriuad protestion ia nel apecified: however, under aca condilions of poeration, cither normal ar everload,
Shall the scarce soply a rellege te ciradit VE of less then (or evestier than + 15-78 V de as spelled aheve.
AUAU deekmery ard cautioned (hat protection meane.amploved by power sources slay cease the vallage at

tad WP te ditebelow Lhe icheiniooperehiinal vellage suesiiied withedl golug completely te gers wolts
nenloads dravtig in, emooss of the current supplied are. agolied betweoon VP and VO. Adeanate provisionsshall be unmade te omsure the such achadiien dees mat esse tie MAL) te-disrast the median.
ithe DTE does met supoert ceent VE itahall haee no cemnectionte this-crreuls.

 

 

7.6.3.8 Cironit VEValtege Common, Clreait VC is the eround voruri: to the power source for cfreakt
VP capable of sinking 2.0 A. Aloo, all commenomode terminators for AUT ciremie ahall he made in crendt
wa,

PB8.27 Circuit Pa-Proteetive Ground, Cleat Po shall be connected to chassis around through a
maxinvamde rasistunce of 20 bell al the [FTE end,

Pee CivSieteld Terminations. Eich
Hees

 
oud) tinderminationa shall meet the filloedmye sequ/pe-

(i) Pins 1, 4) 8, DL. 4 connected to legic. freind te thy LEE
i@) Ping 1,4, 8, 11, d4 capecitvely couplodia VC in MAT!&
fd) Trmpadenes ty ground <6 42 ai the lowest anetatiernal HIV) in the MAL andab the highwu: WH in the

OPE

LE
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G<Jn.hndty .. 
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8. Medium Attachment Unit and Baseband Medium Specifications~ 
Type 10B.A_._.;;E5 

f.tLl Ov~Tview~ Th.is standard deflnes the functional, electrical, and mechanical eh.aracteristics of the 
:tvL\U and one specific medium for use with local networks. T.he relationship of this speritlcation to t.he 
entire ISO [IEEE] Local Network specification is shown in Fig 8-L The purpose of the Ivit\U is to provide a 
simple, inexpensive, and flexible means of attaching deviees to the local net:work medium. 

OS! 
REFERENCE MODEL 
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LAN 
CSMNCD 
LAYERS 

HIGHER LAYERS 

LLC 
LOGICAL UNK CONTROL 

MAC 
1EDL"< ACCESS GONTF:OL 

MAU 
PHYSiCAL 

~B~--+--MD! 
AUI ATTACHMENT UNIT INTERFACE 
MAU MEDIUM i\TTACHMENT UNIT 
fyiDI MEl'YUM DEPENDENT NfERFACE 
PMA PHYSICAl. MEDIUIA ATTACHMENT 

Fig 8-1 

DTE 
(}\Lll net 
expos~d) 

Physical 'Layer Partit:hmi:ng, Relationship to the ISO Open Systems l:nterconnection 
(08!) Reference Model 

8.1.1.1 Medium Attachment Unit, The MAU has the following general characteristics: 

(1) Enables coupling the PLS by way uf the AFI to the explicit baseband coaxial transmission system 
defined in. this section ofth(;' standanl. 

(2.\ Supports 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 to 500 m (1640 ft) of coa>:ial trunk cable without. the use of a repeater. 
(4) Permits the DTE to test the J\:IAU and the medium itself. 
(5) Supports system configuration!" using the CSl\lA/CD acn~ss medmnism defined with baseband sig

naling. 
(fP Supports a bu'S topolo&,:ry interconnection means. 

8.1,1,2 Repeater Unit, The repeater unit is used to extend the physical system tnpolor:,:ry, has the same 
general charm::teristks as defined in 8.1 1.1, and provides for coupling togeth.er two or more 500 m (1640 fl) 
coaxial trunk cable segrnents. Multiple repeater units are permitted v<.rithin a single systBm to provide a 
maximum trunk cable connection path of2,5 km (8200 ft) between any two MAUs. 

t15 

 

 ANSUTER

8. Medium Attachment Unit and Baseband Medium Specifications,
Type 10BASES

BA Scope

84.1 Owerview. This standard defines the functional, electrical, and mechanical characteristics of the

MAUand one specific mediumfur ase with locol networks. The relationship of thie specification to the
entire [50 TEER] Local Network specification is shawnin Pig 8-1. The purpuse of the MAUis to provide a
simple, inexpensive, and Hexible means of attaching devices to the lacal nebwork medium.

5! LAN
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HoHe

Pig 8-1
Physical Layer Partitioning, Relationship to the ISO Open Systems Interconnection

(OSD Reference Model

S.14.1 MediumAttachment Unit. The MAUhas the fillewing general characturistics:

(23) Emables coupling the PLS by way of the AUT te the explicit baseband coaxial transmission avatem
defiged in this sectionof the standard.

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

(3) Provides for driving up te 500 m(1640 ft of coarial trunk cable without the use of a repeater,
{4} Permits the DTE to test the MADand the medium itsell)

{5} Supports system configurations using the CSMA/CD access mechaniam defined with basshand sig-
naling,

(8) Supports a bus tepology interconnection means.

BL1.8 Reooater Unit. The repeater unit is used te exter the physical system topology, has the same
general characteristics as defined in 8.1.1.1, and provides for coupling together bwe er mare 500 m(1640 f)
coaxial frank cable segments. Multiple repeater units are permitted within a single system to provide a
maximum trunk cable connection path of 2.5 kan (8200 fh) between any two MAUs.
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bud rmd..imlY 

U.; 1hml'>'rtu~t Fr.tnetiwL ThH abilky tn tmn&nit N~rial dat~r·l hit "'lrwrunt> (lf< the: ha;~;~·bu:nd :me&ium fwm 
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un Receice F'wwtion, Thi.' H~dity tn wcdv<:' w:riRl &e,la, !:.d streEune O>"(rr the LL'#.ohand trHXhn:m. 
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trm.' e mi33i(~ m>, 
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(~d J(Jbbcr P..>ndwrt ThD abtEt:y b m.l.tomatk:aHy inte:!.TH}ll Uw t:w:rwmit fu.nctbn ;;u!d inhibit an ,,hnn.r-· 
m~lllv kn.g (mtput dak1 ettHRm. 

0.%:£,! rr~ns:rn:dt .0\:m.eHan Jtequtrome:rn.t.& At the shut (rL~ frame tnuwmbJhn on dw r:naxial OlhL, 
!H~ ffi(!r\:;! then 2. bits (2 fu11 bit edlsJ d'in:fommhm~ :tcH)I h<:~ :rHtHtWKf from t}w !)(} d:u:nii; und not: lransmii:kd 
~mtc th~>. >::H>:<t:bl n1tdiuw. 1n add.it.ivn, it i! [k':rmie0ihk k:r Uw :ti:rd b:it Mont b mnt.a:in enwded ph<~l'O 1rid>t·· 
ti!mt~ (IT' invdid dah; h0WtWt<, ~d. guu.'e:>mivt bit,"! of tl\t~ fn:une shun bt .rt.prvdutfd with rw m<wt t.hun tho 
t>pHtifiml ••mou:n.t d jittu, 'HlG EG00:nd blt r:0Jl tnw .. :e:mlti:ui {ctLo Uw c;r~txbl t<U~' ahl'J) be utrri<:·:d fr<!m the 
DO J"ignzl line aad t:r:an.r.;mitt~Hi 'mb tb:• tmmid brun.k a>hk W•}.'limn with Uw h.rr.ect timing and Btff~Hil kv·· 
t:h The J!~;cady+t«t:G pn)pRi,'&t:bn ddzw hd;wvm thl no olH:\:d !:'O<A~ver input md thH 't.MXid ruhb nutput 
il.bd nnl [>-XC<·&d etm!,hd' hit >YoTL 'Htd'0 i:s:h..'\H ht no hg>d rugnd in:v0~Fions lwtwc<:m the bro.n'th eabh f)() 
dn:·-11iL u.nd tfkJ omxL!.l tnmk e~lbb (f(<r s:mmpi0, <.\''higH' lok4c k~vd input.lc th.B MAU [ii}mllt'0Sdt ~n tht 
lea~ ;wgi'\th~) rnrrHl t flow vaL~' '~n lhe t:nm k w~1.xhl med.imn). A p;h~H::\ve signal Gil tht A &tglw.l k)>ld 11f th>' 
f)(} c.i:r>:dt »hall rt\sdt in (.\ nwn~ p<dtiv{• wh:H.f0' k~vol on th~' lru.nk emndd :rrwdiu.n:L It i;,: ar>tm.med l:Jwt lhe 
AlT.l dm.U }FOFiik ndtqtw.k protft:ti0G o.g.a~m<t lhlt~, It b rncmnm•.mdml \hat: i:b~ dedgntr ·pn:Prid<l ;m 
imp.k•nHtnh.J.U.on ht which a minimum t.h:rt):'!huld Jignd is w:.qu~red to utuhlwh 11 tmnm:dt hit shvattL 

The T.rarwmit Functio[l. shaU output a aigmd nn tiM tn:mk emn;:b.l me-tlinm w.ht<1e levBk am! wa\·dbrm 
emnply wlh 8.3.1.:.1. 

ln addition. when Hm no dn:\ri:t h&<> wmH idki fJ.fh.u· a tram<~ b! m!Lput, th-H l'dAU ~haH ~hen :id:ivah! the 
«Jlkivn pre~nt:0 hrhdivn ;:m d0r.;e to the tnmk qm.xuJ n.thk~ K'l. p\)&dbh• wiHwut btrocln::hq an H:&tnw .. K~ru 

al.gn.<J. on llK' h'rmk r:mmia! meclim>.L Tht~ l\fA1:J t'§han rnitiut.:< the tri!li~km pm&Ft'.f~' s.td ... " '""itbn OJ> ~t:B to 
LG ~l~ dkr tiw 1ik:t.rt qf the out:;mt id)., dg:na.l. and ,JhaH mahtai:r:. an adivi:l •:<.ilhdon prct~t:.ne•:. &Cak' for u 
time eqaivalo1t to 10 ± 5 bk rdLL 

!&2J.2 Recd.ve .Fu:nd1on !te.:ru:h'err.Hmi!ll. 'f.'h.(~ :dgnu! fN•m the ooaxia1ln.mk cabk~ >JhtH he di.H:.tily 
wu?l.~d tc the .r<o'Cei.,e-r and aubs~'([lhmi:lr Hr WUF!i>d hdon~ r<-hH:kng th .. :. r.:.o:/ve drt-nit nmneded tn tht: 
fYl'lL 'fh(~ rf<>c~·ive t\mtH.on dvJi ont}rnt o. l"ignd m~to Hl(~ DI drnlit d lh<;:• AtJI tabb tlvJ compl:k~ wdh the 
AUl ~~iilr:Rbon:fo.r d:d:vu,J in. MPX.L'>!, 

At lhe r;Ll.r~ dn th:me t'0<.\,'_)tbn from the tt>nxi<:d. te,ble, :n.n rmrr-.• th.an 5 bitri thve full hit tdlR} nfi:n.hrrm<.t·· 
hm ma,v l:.>cJ H~e~;ived fwm t.hx:. O:hlx.hl euhk ~md n<!t tnmsr:nitkd onh.; tb~ ·::.;mwH (fH} dtx:\llt. Kn a.dd.itkm., H 
is )tt'mb-lsibb br the firt~t bit: si"nt !W"-> tlw reu:::ive cin:-uil tn wntRin t\itwdeJ phat>~: vt<11atk~n! nr "in-;~!ilid 
clat:~; hGWPVk.f, d1 euc<::m0ive bib !~f t:he b:ame shaH t'0}lroduce the in.t:ntuh>.g :'itgtlA( with :rw mMt' than tlw 
a!:Nve t~P'<Riu.;;d amount of,!ilter- Tbho imp!bs &wt Hw sv~und hi.l cd! EPnt 1mtn L\e :01 drr:uil pn~sent£ va1id 
dato tr.s tlw hram:h cahl" Th<~. stewfy.J~t:.t.w prop<.\gnhon dday tx~h"-''~n 8w :xmxir~l r,able and HN~ r~'()(+:t! (DTJ 
td reuit output iJhaH nd (\t:t.e~~d. orw-.half Nt eeiL 111ere are nv kgkd &iRnE.l inverui(mt~ b:twten Hm roaxid 
rtnmki a.thk, and ths MA.U (hnnrh) eHbh~ rue~>iv'~ dn;ui.L 'Hm c.i.redt br.indwldtb of the :rctdve.r fun.;:tl(•n 
~huH bo. Iimite<J tu 5U MHz. 

A Mt\.U mneti:a.g dds J!_pedti<:<.:tt:inn ;,:haD 0-l>hi.bit mlw' jitt.<:r intn the DI pair when te:rminatmi in the app-ro
p.r.\at<:l t<::st: had s:peeiik~d in 7 A-3.f.L of rw mon, thm ,':l.J nt-> in tither· di:rochn:n. when H L'l' ir.wtal.le<l nn tbi~ di.s.· 
tant <m& of .aH Lmgtlm httwetn 2Xi m and WfJ m (U flw eabl<:·: Ept•r:died in &.4 ·.Li th.rcugh K.t,;:u.A 
tk:.rmin.ated (tt both (il~ds with h:rminalct¥< mestlng U::w imwdanf~' r>qul:t»menG .:rf 8 b,L l »nd dxi.ven at 
om~ >!nd with. f>tld:tdu~ru::rclom MB.nrb<·~~h~ <H:I.todt>d bhttrry dak:; from n datH g<ffid'd:n.r that exhibits n.i} m~JtB 
frm.n LU n& of bdgt-; jAter ill di:bf~r d.in;cbm or~ hdf.td; ()(~n~ of e.xa;,..{}y 1./'i HT and whnJ!~o Mlput nw;•ti! the 
,<;;pwiticati>me d' 8Xl3 c~ecpt thut the rbetim~ of tlw &igrm.l mvr>t~ be an ns + 0, ~ z Htl, Th~E te~t dwJI ;;h' 
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She> E85

SAE AUS, DOES elite, LASGAL ANS) BM RTPROPOLFDS ARIESA SEEPSRACE: 

tiencontains the Eylowdig fanctional eapaialives ty handle audesige Sow bebwean the TTR and the base
hand wiediom

isk sirtame on the baseband medium foo
fee ir tind geste gebere

Ch) Phoneme Penedon. The sbilite te transit seria] date
ihe locaDPE ontity and toane or mage nemole TPE ey 

(2) Hoeese Panction The ably te recotere serial data bib streams ower the baseband medina,
i) Colketan Presence Punetion. The ability io detect the presence oftwe or omen stahons! concurrent

DOM eRUle

ii Monitor Function (iptiouall, Vie ability te iabibit the modtial iranemil date dtreanm fe the medhini
ot the name time the normal recente funetion and eallision presence Ainction damals operational.

i) dabher Puvotion. ‘The abllte te automatiinliy iyterrant Ihe tranenut finetion and inhibit an abnar-
mally bonw ontput data sirean.

S25 MAU Physiol Layer Puonetiend

SAL Transmit Punelon Hequlramenta Al the start ofa frame tranemiasion on tie coeial cable,
napers than 2 bite (fall belt eollshof irlormation may be recawed Jeon the De) cleeutt awd wot transmitted
onbe the comsmedina. dn addition, 4 is permissible for te diret lat seat te contain enagded ohare vieia-
Hone or invalid data: however, all anesessive bite of the frame shall he soptoduced with ne more than dhe
spoctied mmaort afBiter ‘Vhe second bib cell tranemithed anio the maxial coble shall be agrried fram the
DO vierel ine ond tranemitted chie the eawial brunk cable medium with the eierect timing and signal lew
ala, The sigedy-tiale propagation delay belwean the LO clranil recerver input and the coaxial cable outout
diall nat ewoend ghechelf bit ecll There ghall beaoe lugical signal inverse betwoed the beaniecable Do}
eirevil sad ihe coaxial Humk aeble (fe erarple, 6 “Shieh” lewe level inpei to the MAU shall geeals in the
lees negative current flow value on the traalcoaxis! medidm) A pasitive sional of tho A wigwal ead of the
UO chcalt ghall result in a more positives veltage level on Ene trunk comxiel median. Jf ip aseumed thet the
Alshall nrovide adsguate probection agtiont deisd. 1 in retemmumended that tie dedimer provide an
immie@mentation in whinh aminimiyn threshold glenal ie tegquired te establish «a tramwylt bit otras.

The Trenemié Function shall oatpai a egnal en the truak coaxial mecm: whose levelé and waveform
emuphewith 3.8.18.

In gaidition, whem the DO cinatit hme gone idle after a france is autwot the MAU! shall then aetivate the
cilligion orevence Loictin aa close to the trank comsial calle us ponsible without isteoduning am ostranaans
aignal onthe punk evexiel aedGon. The MADshell inttiatr dhe asllision presence abate witha 0.6 ie to
Lope alter the start of the outpul idle elenal arid whall mainiait an active collision presenae alate for a
tite equivalent ta dO ch 8 bi wells.

 

S20 Receive Fumetion Hequirements, The tional Gem the ooasial trank ogble shall he divectly
omapied in the veetiver and subsequaniie ac connled befora reaching the recive cirewif rannected “ia the
DPE, The raceive fangtign ehall outiut = wigned ante the Di choi of the AUT eshle that complies with the
AGH specication fos deivers in MACs.

Ai the shart ofa frame esecetion fromthe coamial cable ne more thes & bite tive fell bitcalled of pfierrna-
tor, mung be received from the coaxial cable and-net transmithed onte the recaive CEG ebvmit, in addiéiens,46
is pewmlssible dir the firet bit sent over the receive gral te contain cnouded phase violations of tarald
data, however, all suceussive bite af the frame shall reareduce the incoming signal with na mare thatie
above speciiied amount ofjitter. This implies Ghatthe second bit eal cont ante the TT cirenit presente valid
data tothe branch cable. ‘Whesteary-otale grooatelion delay belvecn the soaxial able and the veauive ST
elemoutput shall nob excded one-belf bit cell. There are ne logical auenal iewersicia between the coasial
firmnk) coble and the MAU (branch? cable receive olrenit. The cneett bandwidth of the roceiver fonction
aboll be limited te 50 MH.

ASMIAL mocting this spacidectiod shall exhibit edge jitter byte the DE padr when terminated inthe anor.
wiste test Inad epeciiecdin Tadd) af ae more than Sloe mm either direction when iids ineinlled on the dis-
tant ami of all lengths between 2.8 mi and SO 2m. af dhe cable epeciiied m S414 through @48.248
tommineted at beth ende with iieninaters mesting Lie bnpedands requbremiedte af B82.) and driven at
one end with peoude-random Manchester cnoaded binary data from adeta generate that eshibite no viene
than Lovo!edeter on other direction on Hali-bit celle of exactly U2 BT and whede ouimut mets the
specications of B.3..3 except thal the viselime of the signal meet be 80 me 40-2 we, Te test shall be
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/\N,~llfF:F:F. ~j·d ,(FY·~ :.t 1 qc({ F\·-hhtvtl 

conducted in a noise.J"ree envirmunent. The combination of coaxial cable and l\1AU receiver introduce no 
more than G ns nf edge jith;r into the system. 

The local transmit and receive fund.bns shall <;perate simultaneously while connected to the medium 
operating in the half duplex operating mode. 

8.2,l.J~ Collision Pn~ser.we Function Requh:·e:m.(mt.s, The pre:senh;d to the Cl circuit in the 
ab:sence of a collision shall be the lDL signal except when the i\1AU is required to signal the t'Sl signaL 

The signal presented to the Cl cil'cuit during the presence of a collision shall be the CSO sit,rnals encoded 
as specifit;d in 7 .8. 1.2. This signal shall be presented to the CI circuit no more than 9 bit times after the sig~ 
nal (i(w example, de average) on the coaxial cable at the MAU equals or exceeds that produced by hvo (or 
rnon;) MAU <mtputs transmitting concurrently under the condition that the MAU detecting collision pres
en.ce is transmitting. lh:der no conditions shaH the col.Usi.on presence hmchon g;;m.~rate an output >vhen 
only one 1\"L\U is transmitting. A M.AU, while not transmitting, may detect the prEsence of cwo other MAUs 
transmitting and shall deted the presence nf more than two other MAUs transmttting. Table 8·1 sumina
rizeG the allowable conditions under which collisiom; shall be detected. 

'J.'he collision presence function may, in some implementations, be able to sense an abnormal (for exam
ple, open; medium. The use of lVlA.lJs in repeaters requires added considerations; see 8.3. Lfl. 

Table 8-1 
Generation of Cdhshm Pri~senee Signal 

'I'ransn1:;tt:ing 
Nol t:r::lXlsrn~:.:ting 

y 
N 

<2 
N 
N 

y 
>2 
y 

May Y 
~will gen.er~,ty SQE me$5Bge 
·:: ~.:-.riU nc~t w=:rw:rai:e S(~lE l'rle!~sage 

8,2.1.4 Monitor Function Requirements (Optional), Cpon nxdpt ofthe isolate message the :Nli\.U 
shall, within 20 ms (implementations: solid-state preferred, relay s>.vitched permitted), disable the trans· 
mit hnwtbn in such a way as to prevent both the transmission of signals on the trunk coaxial medium and 
any abnormal loading by the disabled transmitter nn the trunk coaxial medium itsdf The monitor hme
tion is intended to prevent a mal.f\mdio:ning active emnponent •Jor exarnpk), transrn.it driver) from bringing 
down the network. The isolate Jrtessage shall not interact with the receive or collision presence fundions, 
thus pennitting the normal operational mode wherein all data appearing em the trunk coaxial rnedium are 
carried to the DTE on the DI signal drcuit. 

NOTE: Veriiir::ation for suct.essfuJ execution of Lhe 1solc.te nwssage :req.ui-t\~s use nf the trunk cnaxial.tnecii:nD ~tself This level of guar~ 
ante,~d pBrforrnancP :requires use of syste.:.n L~yt:r~ nb{;v:;~ thB physir::a1 lny~-:::r and lrllplies son;e lnten·uptinn of no.nnn.l trunk cr)Hxial 
rnt~ditnn r.nessa.gf~ traffic, 

~L2oL5 .Jabber Fu.ndion Requirements. The MAU shall contain a se1f~inteuupt capability to 
inhibit transmit data from reaching the m.edium. Hardware within the MAU \with no external message 
other than the detection of output data, bits, or leakage, by way of t.he transmit fhnction) shall provide a 
nominal window of at least 20 ms to at most 150 ms during which time a normal data link frame may h(~ 
transmitted. If the frame length exceeds thiG duration, the jabber function shall inhibit further output data 
n-om reaching the medium. 

\Vhen the transmi.t function has been positively disabled, the IvlAlJ shall then activate t.he cdli::;iun JHfiS

ence function as close to the trunk coaxial medium as posG:ible without introducing an extranenus signal on 
the trunk coaxial medium. A J.\<1.:\U without the monitor function and powered by tlw DTE may reset the 
jabber and collision presence functions on pmver reset once the error condition has been cleared. AlteTna
tively; a self-powered MAU may resd: these fi.mdions after a pi·)riod of 0.5 s :±· 50'1(·, if the monitor function 
has :not been implcm<.'nted. H the monitor function. has been implemented then it shall be used to reset the 
collision presB:ncE; and jabber functions. 

U.S 

 
 COMACD ANSVEBER 8

conducted in a neisedree environment. The combination of coaxial cable and MAU receiver introduce no

more than 6 na of édge jitter inta the system.

The local transmit and recive funcllans shall uperale simulbaneously while connected to the medium
operating in the half duplex operating mauve.

8.2.13 Collision Presence Function Requirements. The signal presented te ihe C1 cireuit in the
absence of a collision shall be the LOL signal except when the MAT is required to signal the (351 signal,

The signal presentedto the Ci clrenit during the presence of a collision shall be the CSO signals encoded
as specified in 7.3.1.2. This signal shall be presented to Lhe Cleireuil uo more than 9 bit times after the sig
nal Gor example, de average} on the coaxial cable at the MAU equals or exceede that produced by twe (or
mare: MAU outputs transmitting comcurrontiv ander the amdition that the MAUdetecting collision pres-
ence is transmitting, Linder ne cornsditions shall the collision presence funetion generate an oubput when
only one MAUis transmitting. A MAU, while not transmitting, may detect the presence of twa other MALs
ransmilling and shall detect the presence of more than two ather MAUs transmitting. Table 8-1 samma-
rizes the allowable canditions under which collisions shall be detected.

  

    
 

 

The collision preasnce function may, in some implementations, be able te sense an abnormal Ger exam-
ple, open} medium. The use of MAUs in rensaters requires added considerations; see 8.3.15.

Table 8-4]

Generation of Collision Prasence Signal

 

  
fnbo

 

 
Transmitting
Not transrl

 
§.2.1.4 Monitor Function Requirements (Optional), Upon receipt of the tselate message the MAL

shall, within 20 ms Goyplementations: solid-state preferred, relay switched permitted), chsable the trans-
mut fonction in sueh a way as fo prevent both the transmissumof signals on the trunk coaxial medium and
any abnormal loading by the disabled transmitter on the trunk coaxial mediumitself The monitor func-
tion is intended to prevent a malfunetioning active component (for example, tranamit driver)freny bringing
duwn the network. The rselate message shall nut interact with the receive or cullision presence functions,
thus permitting the normal operational mode wherein all data appearing on the trank coaxial medium are
carried to the DTE on the DI signal cireult.
 
 

 
  
 

9 use of the@ message
i y and lapleoie the p 

$2.06 Jabber Function Requirements. The MAU shall contain a selfinterrupt capability te
inhilat transmit data from reaching the medium. Hardware within the MAU owith no external message
ether than the detection of output data, bits, or leakage, by way of the transmit function) shall provide a
neminal windowof at least 20 ms to at mest 150 ms during which time a normal data ink frame may be
transmitted. the frame length exceeds this duration, the jabber function shall inhibit further output data
from reaching the medium.

  

When the transmit function hes been positively disablec
ence funetion ag close to the trunk coaxial medium as possible without intreducing an extraneous signal on
the trunk coaxial medium. A MAUwithout the moniter function and powered by the DTE may reset the
jabber and collision presence functions on power reset once the error cundition has been cleared. Alterna-
tively, a self-powered MAU may reset these functions after a period of 0.5 9 + 50% if the moniter function
has net been implemented. Uf the moniter fumetion has been implemented then it shall he used ta reset the
collision presence and jabber functions.

the MALshall then activate the callision prea.
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ISi.)!TfJC BH/:A .. (J : ! ~W:l 
AN'81U1f}K~~- StA f:V(. .;~~ 1000 EdJ.tJ..rJn 

K2L2.1 !YI'£ :PhysiCYJ. :laye.t< to MA.U Fhyw:kd "Lmy~>£ .!\h~§.&&$(~&. The folL~w~ng llkii~~"ig"eH tHn he 
&.<:mt hy the f.Y.l.'E phytk<iil laye.r enti.d.etJ t<l dw MAG physkd hyf;:r enh.t.k&s: 

DO 
no 
CG 

en 

ern, cvu 
HJL 

RiL 

CSC/HE} 

'''"'~-w··~""""""''""·~-~'"'"'""""""-·••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(hJtput infh:rmati0n 

No dati!. t.n be output 

A~1sm:n.e. ttw ntHthtt:r.m+•YG iihte 1WJ t}w trnn.k t<:HStb,l 
fl'H!di.um 

f!ndthrdy lh:-Wil1k (he tt1.w.h. 0:Jatial rmdimn 
t.ran8mitter 

f.VL2.2 futt\lf P.hy~i¢ol Layer to .D'f'f: Fhyw:knJ Layer. 'O·:w fnilow]ng m.eSj!;H~Y'' nut bi' ;;uJ by tht' 
MA U phydcd bp:or ~~ntitLw Vi thE DTE phydeal byer dlhtie;); 

I.E 

IJl. 

Cl 

crn,cuo 
llJL 

IDL 

C80 

8.2 .. \iL2.J. hq.!iui: hfess:oge,. Tht~ tvTAI.J phye;icd lt,Vbt fKHh a.n input IHi+%gt: (£< the DTE ph,Tli{!d 
ktyHr whi'TI t.hm .. MALT ha,11!. H hlt (~f." dahl tn s•:-:nd to the I.Y2E. T.he phyeii<~d n:dization d ths i.npd rr!.cSZ<~!7';; b 
a CDO or CIH a~mt hythi; MAU b th~~ DTE (H:i Lb~ dab h. eir-.cuit, T!w MAU mnd§ CfW ifi'h" input bit h a. 
zr~:t1) or CDt jft.hc iqmi hit J§ n mw. :t•·b rzohndug nf Uv· CDJ nr CDZ} <>ig:nr>.J'l L:lkes ph.t:t) within Uw 1\lA.U 

f.t!iL2,2t2 iwv&tj,dlw fi&®fl'tl©.go, 1'h~~ MAU phyditid "layer Msuk nn. input . ..,idie n><~iiiEaJ.W tq tht< DTL 
phyilk.:d htyu wht•rt i::l:\10\ MAU dN% rHt "have G<>b to 'ltmd h> tl:H DTE T!v\ phyticd lYHlizatkm of l.ht: 
input /dlr~ :memsage i:\\ the IDL signal ssnt by tlw MATJ t..0 the D'l.'E ''n tbe d.aUt in eittuiL 

8.2.2.2L3 mau ... Mn&ilable Rl.ei!im&gf'>, Tlh~ R1"AU plwd.cal.layer skn.d;;; dw t.'?.t.lV.JhCiil-G&le nw'-'>SHff.e b 
Dw rYrfi: phys~cat l.i''-,yHr w+mn th..c MAU .l'?i avaihhle f\w ontpnt Tlw mrw: .m!i'!ild;te C;"'d"S8S£i' is dw-sys tent 
hy· <'t MAU th~t if ;;Jwnpl p:rqmnd t.o output data. u:r~h~n ·t1w sigrwl .... qv.dity ... ermr muaBa;;w shall bt. stnt 
~nHtead~ Such Jl .M.AU d<.M%l nat. requ.iro JMH> .... reqM-nrt tn Ptc'Pl<IK) i.twdJ for. dab& n.d:puL Tbc phyr;iea.! r<<·HHz[t-· 
h~m nfdw mmt~twuilaf:n'e me.clBage L;; an fDL sig-;:u:d sent hy Uv' M.AU t;Q the r.rrr.:. on tb: ount:rd in tknJL 

S$\,2:&A *ir£¥MM.H~liiJUfM"T<-'r &h~~E\~· Th" Bipwt qw:<htysn .. "r WN£§.af.T &hali ht• im:rhmwnted 
h the fi:Alowing fa~hhm: 

U) 'J'he ,'ii'grJ:<:~l .. Ark.d/ty_ytr~rr nKAii'<lP' t~h"'Jl r.H>t bz•: M~B.t by t.h?O: Au\C if rw Wi.:\U or only mv:~ MAJ.! i;::o 

tr.a.msm:i:dJD,g on t1le bn:mk eu~n:ial:r.r:~!dium in. the n0no:HJ mode., 

(2) lf two or mnnc :rmwrt:..:o MAth fino trw:t<.>:n1ittJng on the trunk uys.ltht r:•)ediun~, bvt tb.0 .YL:\L! u::m:nt>,ekd 
tn thn kt:d nqJe ls JH)t: t:rw:wmifting, then. the 1o<trtl .MA.U ~haU S(ord the ..<?-t,gmd. q;outt/iJ•.ertTH"' rw:s·· 
Gat"' La tvwy {n,~tan.K%: wlwn. :h b }hw:siUe. hw it tA ~wn;n.in fh<'lt mote thm <'nf; fdAT.! h h>l.n;'imit:ting 
on tho tn:mk. en-arid IneiHum .. The MAU ()'hall mHh~ the lMilt detvrrd.natkm p<htibln. lbs au .. -....cphthb 
fur tb.e: MAJ.J" w ran t~r ~xw.Jtllosignal ... .<}W:\f#y .. <)f'Nff metiGlf.(i' "\VhHl it itJ urw.hle tG mndH::Jivdy deter·· 
nrirw that mnn>. th.aJ1 ON' I>1AU is i:.nmm:n lt:Ung, 
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J:St'.VXEC 8..8~)~~-:S :: ~;~?G:J 
... '\NSYIE::r::J ·:So=:~:( HCd.~~~ .~.0@.:·~ Ed~.t:br;: 

<r~ \\1~Pn t.he l~~('~·d. 1\1.:!~(} Js. tYHn~.:nrh.h.ng on t.h(~ tr~Tnk c::"tn.¥i.~~·d nH·::J:iurn~ l:iJ.l nf:.c:xrt\)n.eo}:~ of (}fh.~ ~)r Kao:u: 
ad.dit~o~r:..nJ :tv.L:\Lh~ tr-an5.rnS.td:r~:g: :0.:hil.H C(i\):~.H t.h~; :>~:frn.~'f( .. {Jual{(y· __ f:r·rD-;:' ~-u~:;:-;;~ngc~ tG be s~:~nt bs~ fhz: 'k.:.e~-d 

i'dATT L! it;;; lfl'K 
;_.,;1 \H"'"' U"" tdAl) hm1 cmnpletml <:;ach nd:p-ut.. fhme U s}mll perf:rtm ;m SQE teo;;i: ;·<equw<u,, ~li> defined 

in. Fig>~ s . .,z rJ.nd S«·~f.. 

U>.i V/h.:;;rk tho hi.A.T.J hiu< :i".nhibtcd th<> thm-rrdt Lm~bm [t >J~w.U W:m.d thk .<;i;pwJ quddy i!:tt-•or Hbfi<SH('F! 

in ;c;i;.<;;z>nisa<::e >Yi.th Uw J;~lh~.T function req,·;irn~mnt~ of R%.1 n 

Tl:.P tir~rn. .. a.( .. gtM:di(y ___ crror H~.:::~ssn.gr:. ~~h;:.d] b{} ~~s~;.!~:r.i:(~d .~t~f.~ th~-n~t 9 b~t.. ~>xJh~- Etft<t~·r tJ1(~ oet::t~:t·:n:~uto ~;:fthQ rnu1d· 
dvt:nms:~:ni•l,§(z;:c, emditinn i~;. pno~w.nt at tho \J:DI. <~nd ~>hod n<} l_,yn,g:H be n&M~lf:.nl whhin 2;) hit: codb <lftk'f· 

tht indbilh<:!lt nt m.dtipb tnmnni33tMih <~f'h"<i\1,, hi he: prci:lcnt ;;& the AiDl h i.J b rw llnkA that mt e~tenibd 
~Jf:1~·1Y ir~ thf tCtt~Q:\~~:11 ~:.d' (h{:: ~i.jj'lMd ... qMalf.t..y __ yJ:)Y;r t1)~?:~.G~Jfi!~ i'Hf.iJ' afl~~ct. Q.d~?Dr-8e.1;r the HC.fX·::S~ 'r'fk{·:thod 
perf:rrmane(·l. 

The phydcal n:~<Xhr<-Jt·iwl <>f th:' "'ij;w;f. .. qa:cdi(Y ... fnvr t1.kSJc<ge U thE CSD ;i<ignd ~nlt b}' t.l"u:o MI.J.T (->:1 the 
rrrr1 on th.!~ eontrnl tn eir(~~dt.. 

:t=:h~t.::-~ th~H thH hl~\1) h-1 t~~q ui.trd t~Q. ~~~:J·k~'tt tlH~ .y~j;tu . ..?f.'.. .. ~ltHilby·_.f;tFc:r:· tU!-::~~~r·q~~:: nt th.~~~ a;~prDpr:~atG t:frnes 
w}wm:n::r the l\L\U :if> FT-''"i·o:n:d. f.iwl rwL}tE;r, ·,w-h'a' tht; IJTE i.,, providing D\ltput ,b.t:-l. 

8,2)1 fNAl! 8h:H.<11J>~gt"mm<~h Th.: Ji.ilb dhl;y:m:n Fi.go;; 8·2,, 83, a.nd. 84, dz~pid tlH; ihH cld err' rJ!vw<e·d 
\TAl! '~bte Lmdiom; rtoldiv(; Lo Hw cmltnl eiJTij~b; <A'b.e DTF--MAU id'.'Tf\{t\.' br h:tAU,; without; (:.undltiGn·· 
-~ ng rt~q~li.t't:rnt~nt.s, .M.t\.;setg·e.g u.~:::;:~i ~n th(~~.fj Htt~h::: diovrn~n.~--::: n.rr ::;:=::t:p1n.int:-d. L(~·~.zy~~:o·. 

Cl} pqf<J'tf.qe ... .diMlf4e. Achvab!> t.h;> P<l~i-H.iv~:, rnear~~ ~H'\ovided in th~ Mh.i) Ln:.n~;,m-itter 1.0 Ftcvu:d. int.z~.rff;.-.r. 
(-;:n::::{-; w1t:h tbt~ trunk. ~~~;:axL:s.l iti~~d.i'tun 

ff; rJra.Ne ... dri; .. ~~r ,\.cbvilt0« dw poth <w1 :!kt<N':d during normA rl(\,r(thor in umsw i:b·) .MAt)" V<liHmitthr
~;(~ :~tt~J)Y.QJ:J d.~tt.{\ t:-ntv t:hf tr·un.k ~~Vr\1t'i~:~.J tr1(~0.inJn. 

t;r;. d/,>;a.b!e. ... tlrh.:el: f)(~aeUv~'=J{'£ thH path ernpk~y.Hd dit.ring H(~:r-rnal op(~ration. t.{> eaHBt:=: th.(~ t=Ai\t-..3 t:r~~n<1xrdJ. .. 
if:'.t V; hil.P'<~&J <bU ~ntq th" trvnk <:V1x>< ;:mAimD. 

q:: rw. . ..cntii:.<>iun, SitV'-~L;;ol that Lhe ctmditinn of multipb trant>mU.tcn~ ~;.iumlta.1'<6U.\H.J.y f\O:ic·e on the 
tr~ink cn~::n~}~::::t n>e·di~J.rn dn\::M n~A.: \":.::t:i~t. 

r_;.>i r::dhsiotL Signifkcl that :lhi.l v>wh.tion '".f m;.db;d.<:' tTrimnnithms «i.mnl1:f.w.enm1.y ~l<~tl'''; nn ttu t:nrnk 
c..GJ.t~.~lL nt~,~d 1iurn dtH~3 e:x~~~L 

(6) nG{..)hJadiuf:.~ .... ~-Jis·abt\:~ ... J.)ef.~.etiv~rh:~B tlH~ pGsiH.v'·:!'~ n~~~a.n:s p.-:rtndd~~d. in t.hK~ ~I.i\tr tr~~u~~~n~tt-:e::r to pr~:-nn-;nt; 
int:<\i·:r:!1:r~·:nc~,~ w1 th. Lh.P t.r-nnk con xi ~i1 rn i~:c:hu rn ... 

§)L1. &t.AtJ«to~Ccm.xid CJdd<:1 .bt.-erfm:;e, Tb~ f6Hnwing >l<·Jci;ions J.nscrihi) the inhnfilce betwe;~L thf' 
1\'L\.tr ~'<nd tJa~ i:<:Wxid cdll~L Nq;abve eucn:~d :b ddim:>d rw. eunn;:t into Uw Mi\.U tmrt 1/the umLw- o:m.d.ue-· 
H r 1>ftb~ Gthb). 

33.L!. !np.t~t ltm;pethm.c<e~. Tb! fh<J11\: ~>~>J;dbln<;<' p;n.):..:>(.~nbd !A t.lv• Ct)~·lxid <.;:abk by the MAU d.ruxit.t'Y 
(l.tni: he.hv.1i:ng tb) mtKms of :-Jtw:rrmenJ b) the oxt.:<:ia.! c>hld h l'X~enmmm:dcd. 1:<. tx;. D<) gtfiHkr Hmn 2 p.F 
'T}& .. :resisbmc~~ to th: U);~x!.o.l nthh dw.F b\ gnmh[ Lbm :lWJ ki1 

~·~·"""'' ''''''''""''"_._.,_._._._._._._..,...._._. ...... w.• ..... w.-.,....,_, ... ,_, ...... ,.Y>" •• ....,...... • .....,.. __ ~•••·•w-<••' ,.,.,,,,,.,,....,,.w,•.•..._,.,.,._'.M.'o:.;.;,.,.,y .............. ~ 

'l~ Th;,;~ ·tx.t;;d. iJafNb;-tti¥<t .bad du.H Vi HAC dreuitey ~md the .tM.edm.nhlal eow000tor us gpct:.Wh.•>tt .. 'r.· 

ht R.5)L3 fiih&U ~if:> .tw gn~ater thHH 4 p.F. 
--~--······-~·····································"'~~···....... ,,, ............... -~, ...... __. ............... , 

~\'0:\.(•~.•:)0t,"· ''(r~"i .;t: ~t' ~ ·~' ~~;::; p ~'l ~~ r=: k-'};.,':o ""'"!. -~.,_,:, 1' ~. ~~J,-=:,·:, ~,·,.:'-...:~:~·~ ~\·r . .(~.;r <j":f:•~.t- r~.$-':'-:-.:~·''}~ r-~·- !" ,:-,::. ·,i.:r '':,: :-'-~:!,~ ~':,'~ .;:~·t'·~' j•'Y '';. .:_'}.,:,:',('_;;.'. ="•"'='='"'=' ,{, .;.. t_, ,(~, fl"~l ~ ~ .:',!:':.''-: , i.'·:-::..': t._."'.~":·, .d>.> .... ss .. ,L, l .. ·< •. '""·''"· '' c·'-< .. ·. V'·'"'''.· "'·,'"', ··'-~"'·;e'-v~·•" .. "''·'·· "·'" ~·<·'·'"'",~''' "' ~.\ ''''""'··<' \,_,,,. __ , ,_.,,. '"•"'··"·· 
Ub~ .d.~"IJS tu HHJ.. 

The r!'~"4s·nit:ude c.f t.ht' rdlu:thm fronl J MAl.J <.Jhall nd tx~ mon~ i..h.ar. thd: p:roihw:d by~'! 4 p.F ca.paeitcmc~~ 
when. muMt1.n;d b./ l;;.-~it.h a 25 xw d~x~· time and 26 n;->; bB Ume w;rn/in>H.L Tk~ ;:.;hdl b{o mf't: i.n both the p~1we:r 
0~~ {-t:nd r.::nv=i~·!r ... off. :n.ct t.ff.H~.gr.nitt~.ng gl;;;.tes .. 

(LLUi® ]}J~G Curwe~t. 'nle MMT d:;,d t t}r;yx Cfrem the ,;alAe! bwh'i.HH\ + 2 vA. xnd .... 2b ;u\ in t}u_\ w~wu.
d'f a.n<l Uti~ p.!WN·"'nt,, +i b"ml£m.i.tti.:-cg i"d:ah~s. 
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-------·i 'Iii dl®:Jh!<!ii~driv~r ··-·-·t 

I • sor {If Qdlfdtu1} 

j [mtm1 ... Ji!itlL tlmifWi 

! SQE TEST 

r. '* ... dfu~blw·_~ciri~;~·' 
1 1$ SOE . 

L_ .............. ~ ... -.. ~ ... .-J 
M::J!li~ lK."T "' t.mt::-OOdi!iotmi trom'tor 

'N{ "' WdM' tl«W. MMJ> J .:2. L t 

Fig &.2 
iuh:~"®."i\we F-rn.m::ti.o:m Shuple MAU Witlvrut Isolate Capuhmty 

&,:l.UJ Cosm:id Cnble Slgr.u:di.ng Level&, 'fhe i8otgna1 tn Lb<:J eoaxid. c11bk du~ to a singk t>.L\U as 
mewn>:N!d at w 'M.A.l:.J trtn.'!miUA-::r tmf;pnt is rumpot?!<~d af an m: cra;:n.pom-mt Bind an off.'-liet compon.enC 
'.f(;tp<(,me<w! b terms of tu:r:rent btme-diately Hdjaemlt; t.n the MAU cmmectiun (j:mlt. pri.o:r tn apW:.tlng the eu0 
Jrf•Ht flow ht ea.ch dJn:x~t:brt} tJ1®.1 ffi.gnU.l. hrw RH offset (:i:IITlpOnent (dittX:t (:U.!'t'et.lt ittthdi:n;t fht~ efft~etf1! of tim~ 
ing dktortic:n) m fru-tn ~fW mA. mit~ittnHt\ tu --45 rnA maximum snd £1.!1 ac component from *·88 m.A up b the 
OO:k:~t vaJue, 

Th.B (~Jrrent drive Hm.lt &hall !:K; md; eve:n. in the p:resenae of um1 oth{):r M.AU t:n.mumltter. A '&fAU sha.U !w 
capable o.f maintru:a±ng at lellil't 2.2 V nf average de kwel <Hl the vmxbl -eahlo i.n tl:w p1'0i!tmce uYtw·o {ir more 
oth~r MALh t:rarmmitting umeu.rrent.iy '}'he MAU }!!_haJJ, in addition, rink no mo.rn tb1,n ±.2:50 v.A whert tbe 
~olta_g\1 on trw .:ent~~r oo:ndw::tn:r of tb:: (~ahk~ &ropE k1 --10 V whon fhrt.l\fAU is b:ttr.wmithng. 

'l1H hfAU sh.aH a ink nu m on~- than 25 pAw Jwn th-t~ v(lltagu or. thB (ertk:r (rmdu(.'tOJ> Gf the cr;,hln drop.."> w 
.... 7 V wlwn the MA.U is t:ra:nilmi.tting. 

The adutd eurrtmt rrwmmn~d at a. ghHn rmrnt nn fhe Mbk; is a ftmcti.tm uf t!:H.1 transmitkod t<ttrre-rrt and 
the cnhk loss to th;:: IJ'}tnt of rtJ(iMH.n·enJent NegHhV0: ctu:.rem ii:; defh.oo &." ~'1Jttent out oftlw o:mk-:o:r e:mdm:-
tm· of th.e €~abie Hnto the \L-\.U\ The 1f.k..SO~f!, .r.L.~e:'fa!J ti.tues i'itwH he 25 -.t: 5 ml! at 10 M.t:ds, The :risu •md fr~B 
Hrmm .dmH match within 2 ns l"rwrres §...5 and B--G Hhnw!.'l typba1 vnnrefn:r:mH prer>en.t on the cable Hat· 
nwn.k conte-nt f(Bnortttcd from the BU fumhmentai rwried.k input cl:wU rr.wet tJ:m fiJHowi:n.g requi.tero.:r;td; 

2nd wnd Srd Hannonics: 
4th and 5th Ha:r:tmmim: 
6th and 7th Htniuonlti:i: 
All Bilghnr ILTnnnn.ir:e: 

at l~a~t 20 dE bd.ow fundmJH-mta1 
at bad 30 d.II bduw fundacmfmt.al 
et iea~t 4.0 dB bdmv ft:md.iuuc:ut.al 
at h!a~t 50 dH lw!ow thnd.:1'-'ro~o.-ttta.l 
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MOTE: UCT ecureencitional trangiion
Rat a ait fine.nge G20 01

Pig Bl
telewigoe Mnetion: Sieopie PAL Without leolete Capability

B3.10 Comnial Coble Sleialing Lovels. The signal ot the coavial cable due toa single MAae
measored atthe MAI iranemitter outwul is composed uf em ae conipenent and an oflket componeset,
EberessedIn terma of current? bromediately adjacent tothe MAL connechian Quel prior te aplittine the cur
rent Bow ineach direction) the sins) hes an offset ameponent (direct current incading the effects of tm
ing diterton) of fran —O7 rAiinioam te—-TbaedAmeniandan ac component irom 228 mA ue te the
affket value,

"Thecorrent drive Hroit shell be meteven in the presence of ane cfier MAU tranmmitter. A MAL! shall be
capable of maintaining at lose? 2.2 ¥ of averse de level-onthe coarlal cable in the peasenee of two ar more
ether MAUS transmitting concurrentiy The MAL shall, in addition, sink ne more than $280 uA when the
voltage ax tne center conductor ofthe cable drape i -10 ¥ when the MAUié tranemitiong,

The MEATahiall aise ne sere then2b aA when the valley on the center conductor of the cane crops to
~? Wowhen the MAU ie irenemittiag.

The actual current maasured at a.given point on tie ceble ina fionetion df the transmitted current and
the cable lose te the point af measorement, Negative current is defined as eurrentcetof tre comter condua-
tered the-eable Carte the MAU) The Th-90% cisefall Gines shall be 25 25 neat 10 Mivs. The rise andfall

timos shall meteh wilhin 2s. Figures 63 and 84) shows typical waveferme present on the cable. Hex
monic content Ceoneratad fron the BR fendamental periedic nroet shell weet the fellowing requirement.
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hti\t.T t\~n.n~~t:L:.w·:. 
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Figs..-& 
l.f~t' o mm{md~od Dri. ve!' Cm"'.h::n~, §i&(Xud.lotoveb 

N(}f"tf~i: { 1} \f(~!t~@C:S :g:~v(r-:1 ~~H~ ~~<)~~·~=i:i~~-: fO{' $ S1 :~~:~:0· tr*~'"::~n·~~Mh( 
(2} 0~$:":- .rf,t~d l.:~h Ur:~*~ h-;. 25 ~!:~ ~'H:)W=;n~d ~M. ~D ~-Abt~ ~·~t:s 
(~n ":.JbHa:ge~ :2Jr::..~· ~::t=;·~~.:.:;;.:u~::.:d z:.~·= k~nn~r$ttei ~::.:;:~xh~ O:~b~ ~.:0j~t:t~m fc § r~'l:::sctnHf;~g !\~AU 
(=H fiu~~:cf·H~H~·tB~· ~~~':):::h::1)) 

Fig +·B 
Typkal CoA$iid TruHk Cmid.+ S.i.g'thll Wav&~fortw 

Cdilidun ddc<~~:iet- th:red:H!id v·ultogDf.! hghbr thz:n 1:h~~H' n.~tntnF~f.~nd~i() ;:Jb·<.;v,~ m.f\.y Lt.' m-wd to imp<n,oe 
Nilh'!inn dd~'tt.im1 petDltWM>Y •n tbo pH·bN).r't~ of ndise nn the uwx, _FNW §ydt'm nln:<p01\ent tobutnu•:"!,, <nd 
wn::d.d. tn:m.i!mL h~v();.:; out§fd.,~ eft-he r<·>C<lmmendcd rm:>.g<~ .. 

. A hiAL! th>it.. :(mpkmoH,'' Hw n\Uimm1:111hd n~u-+v~~ t:h.rPsJ:w.ld rth.aE he umdtkred t.n "hnv() impbm~:'nh~d 
ru::eive m«k ulllishn ddpct .HetdYti m.odD toB.i.doe deted :t.w:heabi.i tk<: n nGn.t:m.Hi.imitti h); MAC h~H th~ 

~~:~~::::~~l,l~:;ti~ t~~~~)~~· ~i~;:~~:::~.~::r::;;,~!:;~~;~~~: ~~t't~'::::;~l:~~:;,:·;'1sf_ ~;:::;::::';~~::ji:t~f1i::~:il\J~::~~~1z~:~::(,~ TLip~'r.thr \lnitii 

ft:L;Li J{h>:~trkal ft.dHtkm" The tAAU m.uii't 1m~vid~' iM;b.thn hd.--;v()en th(: ATJT cn.bh ~md tb, euaxh.l. 
t:nw.k cabb, The isd.ahon impt:da.nt(~ mH.t&<Hi'Ci:l. bdwo~n each . .:N;dudor Unduding flhidd) d'th>: AUl z;nb!e 
(tnd toiJhJ?t tb~) cent-er condudiw oT s.hidd of the cGr.i::!ial ed;h shnil tx, greater than. 26D- kfJ. ,1t $0 Hw awl nvt 
g;rea1Pr th;_u; % U; bd~Wf;-<;;n ::l Mlh md. :.10 MJL;;. The k>:~d::,dcwn ~/the t+.ibt>:m meam~ P'~v-b~:.d dwE be :.'l\ 
~.er~Ht 2D0 y· Hf:~ I'lTIS. frf~H ref'~~t~:=-ne:GS t"-:=\7\ ['1\8j;- a.nd f..\~f. 

~k.T~-~~~~~.:-Y.:d net~?~;:rk...-:=:. ~~1.1 t"fq,:.:d.n: al~ ~1.\i Y ~::-:-r=·r:=v~~F=~;:;-J;.; t:e· ~:.~:;1-: -::.~w re-tf)~:r=~nt.;n{fc;_:~:1 ~~<i:>nr:=::.J. t);:-k-;~g rx-;nn~i::f h~v\:·h, 'Yh.h~ n~~:·thc~' h.:~ ~::nd.i,;~J. 
~::::~~::...~.h.k·~.:::-a.u~~ ~::.. 
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lWHEG &\G2·:l : .llli<S 
ANSI!fK!';~r.; Sw o/J:C:,), ·wu fllhi<m 

fULlt2 Pow~~~ Ctm&"'"llmptkm. 'l'h>J ~;u:rTBnt drawn by dw MA:J i-.<hnH not excet--d (),:;;Am; pomrrH~ by 
the AUf 80!H.:e 'Th>t:' MA1J siwlJ h~~ capable d\:"lp0t'Cs,ting frnm tl! :r:a.lt'f:sibk" voltuwJ ~>ourt:ei> <l§ ,'-mppHoo by the 
lYlE thnn1~_(h the :rettietn.nct': of .11H pm:-rrd.;~cibh: AUI cabh:!1!, The MAU sh.id"l tNt d;hnrpt ttw tmn.k a:m.xh.1 
medium ahou!.d !iw O'l'E; p(}W(~r soure0 bH hH1ow tlnJ minimu.m i..fpi:·~ratiunal h~vd und;;;r $\;wwnmil MAP 
1!)&d tMdiHnn~-

'.fh'-0\ "MAU r;h<\l l b~' hd:whid axk~mdly w Wcnt.i(y tl>,e max.imum ~-w uG of tn-r.nmt :requin~d hy the devke nt 
any HJn~dfh;~d input vqltage, 

s..a.,z ... q. f:teHa"bUH.$ The MA.U !!!haU ~ tlt'S!ignt"d to pmvide Htt.MTBY 1Jf es,t k:aet 1 mi.lhm:t bm~t'-1 (rfum· 
tirw.<HM;, OfM;:rathn wit:hm.1t t~md.ng <xm~mur:d.catiun fa.Uu.n' mr:wng dJ~,, t>htimu rtttad:wd tn t.he .\iw,;:d net· 
work mmtiu.rrL Cm:npn:.rw::nt "frtllnn-!5 withi:n Hm MAU dm::trmlics Hhmdd ntlt pmnmt. t;qmn:uniratinn mnm:g 
othet' M.A. Us on the .. eonxial eflh1e, (\ttmedvre r.md. othu pMSh'B (X~mwr.nDnh> oomp:r.b<ing W. n:wanA of <:.'On· 
m~din~r t.i:m MAU tQ(he e~a;dd cable shaH bt' designed to .m:l.dmhe Lh.e p:N)btbibty of total nd:wnr"k f~lihlr-t-

It !lhould be not~x:! thHt t. fault o;mdlt:.i<>rl fhat can~e& <1. MAU w draw in ~MAJBss of2 mA .may nn.~~e oommv· 
nk.ation hlib:re a.tT.Wng othm- 3kltiomL 

SJL$ M:AU-DT'E; !!ibctriecl Ch.a.rt"~.dmatic!l>. 1":-re d~~ttriod ch.amdx·)riat.i<~fl tor the dri>"-'' and n~n~iv~':r 
(Xm:tpo.":W:nt$ e:m:tnected W the brrtnth tvhk. within tht' .M:.ftU ruv.H he ict&-•. n.tiu:d W thooP mr S!["Kci.fied in. 800 
-Gun 7 (rfbi,~ dan.dard. 

3.3.4 ~tAU'-t:Vr..E 1V.h:ehn::tti!C'kU Cmn.'lif?di®.m. The MAU shall be pnwkkil. with a li">pin ·mHb cnnm~etor 
as epedfted in detail in thaA.UJ. ~pH·dfled:ion, Slli~;km 7, 

K4 Chtn:wcted.etlc& of the Coiitdttl Cable. Tlw trunk ertble is nf oondrmt im~wcl~n.e:e, .;;(~a:dd .;oon~true·· 
Hon, .hi~ klrmind~~4 ale~clo. end hy a tenninator ~we B.'JY). and onwid~e tho tw.nrmisgfu.n path fh.r MAU 
device oo:rmecthm, CnaxiaJ eahkl a:m.uroctwfl •i.rP naHd to make the C"!mnez,1i1Jn from tJm n1.bh~ ~x) llie twmi.rm.~ 
tm-s, >md "bchve~n tahh: aadoion .. s \i{ ne(4(<~J. Tlw cr.tb1.e rufl variuns -ded:.:rkal .ntd Ittecha:nind nqdmmed..s 
frmt ~hall bi~ md; b (~mwre p:rope.r cpe.rathn, 

8.4.L1 Chara;:rh:wiatic I:mpedan.oe, Tl:w ave.r:agc ci'w.nH ... '"I;eristi.c ti:tble ~mpmhuit:(~ shan be :j(} ± 2 ,Q, 
.me.:H;ru:red acc>.wding to LEG lh.!.Hie,,hm-w 8&·1 [21 and OO~l.A lSJ, Fedmfk vadatimm in i:mp:datH~ a·hng t. 
dngh: piGt:e uf table m~y bo up w ± a D ~i:m.&sr.tlda.l C0.t<ten.>d ~mmml thr, ~lVURfN Vfthl:t, with [) {KlriGd of 1e!!!E 
thruJ 2m 

NDT'E~ lft~~ rett~lrt»~~~~tre m &A.:Ll.l ('2)~ 8 .• LU.2, ~.4.2.1.3, (!.{.:"!, iA (:"!) ""'-' m;,t, t.hm <t b l'Xpert\>ol ib!!.t th::. t.!:"mt~<:l:<.'r,;•(ok lmp<A· 
~lli"".i.'.fMJrifl!lidty Hq<w"""ll.'lW 1;.h.d~ k; <.>Xlc!i<k[t'"\.1 "ffi.!'>t. 

8.4.1,2 A.tten.!.lwtirrn. TlH-t dtcrmathm qf a 60\J m Cts4D ft) n~bh "~"'g:m~mt. iihall nnl <.'Xn~~d 8.5 dH 
0 7 d.Bfkcu) me-as u.red wi tb IJ 10 Mih; sine wave, M:r fl,O d.B (12: d.B!k:mj rn;;;n.8u~d with a. 5 Mliz sirttJ wave, 

8.4.1.4 Edg>~:!..TiU.<:{I:'~ tJ:uhlpP!f1ii Gahte, Untap-ped wmtb.l z;able nwd:bg H:6s sp:-1dfkatkm stmH cx.bhil 
cclt,•f) jitbe:.r ~f tw mo:re Hw~ !:U! m:; tn elt.h.<::r- dired:i1Jn at the retdving end wh<:rt ::mo m d' th~t cahh~ i.s ts:w:..;i
J:w.k:d. nt !>nth fltlG!t w.ith ter:minat!.'lrs :mm•ti.ng the impe<h~li(X~ n-;qu.h'Emtnt.q m SJ\.2. 1 H.nd ig dd.ven at fin(\ 

·~nd with. p81eud"H'andom "Nhmchm;k:rt an<»dd bin~ry data frmn •~ druta g"'illiHWHtctr that axhibtt.•Hw mm·c th.nn. 
.LQ rw nf eli.@~ jithff i[t either dimdJon on IwJf b.it tdk 0f exa<: ... t!y .l/2 BT md wbmB dUt;:mt mwt» thE) 3JH!rt·· 
ficati.on~l of fLSJ.3 a<wHpt t...hat the .rbe tbe of the sigr.ul :mtJ.Ht be MJ ns + 0, ~ 2 lt!f, aad E(~ omet o:anponerrt 
ht the ntttpvt. cuntmt b wquin:d. 'f'hm t(lst shall hi! wndud<:4 in a wJiM:;-fre~~ ~.nvin::u:n:n<:h~L 'fk~ Hhowo G~ 
ihoo wmpomm.t is net to llltf'Ocluce mura than 7 m; of edge.jid:c.r -lntn Uw li'J'tihmL 

8.4.:L5 1.\."Q.lltfe':r h[lJM~drm.i~£,. Th.t roax.ifll ~:.a.bhJ modb.m cl".mn p.rovide wu.fhci~nt flkbldin.g GRfmhihty 
to mhlimi\w it:!1! t>\1&:ept.ib"11ity to es:u;mrilm)tiW gnd n.lM to 1n~nimizH t.h.e W'!IW-J'Wti0H of hrix-;rfHi>n.ce by the 
mdimn ami :n.>lHixod ~i.gnale .. Whil-*3 tlw cabh (Xmt!!trnetizm. is nnt mamlflt<.:~d, it [;;r tKX:Of>:$<\TJ' to indka.k n 
mfmsun: 1Jf pedo:r:m,mw(~ ~'z_ped·ed t'rcm the ca~k .;;omp:m<m.L A c.ahb'g UMC r~r:0n;nn.n.ci'> j'=' dahw.:mbecl, to 
i\ l&rgH ir&tmil> by th!J tn:mt~:ko:r lmped.an(X~ value 1Jfth.t '.!able Sflfr mf(~n~n(~~ UH2L 
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BAPower Conmanption. Theaurrent drawn by the MAL slul nat, exceed 0.9 A ns powered by
the ALT somtes. The MAU shall be oiguoke ofanorating tesm all posible vollage suarces ae aumol ied hy the
LANE through the resiglence of all permissible AUL cables. The MAU shall net disrupt the loounk coaxial
méedieny should the DDE mower source fall below the miniruumdperational level under aboermel MAT
load conditions.

The MAL shall be lebelud externally to identify the masini value of tarrent required bythe device at
any speciied binel voltage,

S38 Beliahtity, The MAshell be dosioned te yeocide an MTSE of at laset 1 nian hose ofon
tines Gperation witha) causing commwoeloriion fillare emone cher siehions attached te the local ae-
work mnodivm, Conpenent tailiures within the MAU clectronics should not srovent comenunieation ameng
einer MAL on the eoomul cable, Comneclore and other peesive compenonta omoprising the moans-of oon
necling the MAN! tathe coaxial cable shell be designed ta minimize the probability oftetal network failure.

Rahowld be noted thala feull comiition thet causes a MAU le draw in eacess uf 2 aA may couse cote
niontion fatiure ameniy other stations,

S28, MATLDTE Rischrivel Cheractmistios, The electrical characteriaticn toy tbe driver and receiver

cunipocents commented to the branch eahie wilhin the MAU shall be idention) io those ax saaelfied in Gedton 7 ef this sanderd,

B24 MAU-DEM Mechanios] Connection. The MAUshail be provided With a 1-pin male connector
ae epeciiod mm detail in the AUT apectlication, Section 7

So Chaveactoriatios of the Coaxial Ceble. The bunk cable is of oomslnett dmyedones, cousiel constrec
bo. Tt in lerminated al each end by a temmdnator (ue G.503, and orovides the transipiaion sath (ie MAU
devids connection. Cuexzial cable ponnectore are used ig make the connection fron the cable to the ternian-
tors, and bebwéen cavie sselians (ef needed). The cable has various electrical and mechanical requirements
shat ahall be cnet in ensure eroper operation,

24.4 Gooxial Cable Hlectrical Parameters

B41) Chorasteviatic lepedunen, The average characteristic cable napedanes shall he SO 4253,
maaeured acconime to TEGO Publications G6-1 9) and 6bA iA. Periadic variations in impedandd slong a
single plone efsable may bewp iodo ty sinusdldaleonterad aroned the average value, with a neried ef less
than 2 im.

ROTI: LE theSEweenie Of AG2100, BAER BSR, Gok1g GOS ashe mnt, thes He ie cerrieeded that the cheracheristic opedance per llinlby vitroment ahall be comand aed,
 

S418 Atemuntion. The attenuation ofa Sm C6406 cable segment shall not.cxeesd BSdH
7 dlitien) meqeaeed with« 10 Mie ane wave, nor 6.0 EB ULe aie) measared witha S Mile sine wave.

BALE Velocity of Proopagetion. The minimum required velocity ofpropagation ja G07 e.

Ad Bdge dittier, Untapped Cale. Unctatoed ovavial cable mecting thie specification shall exhibit
atpe fitter of names the 8.0 da in either direction at the rotelving ond when S00 a ofthe eoble ie bara.
fuiied at both ends with termenaters meciing Lhe bngedance requiscmonte of 8.401 and ie deives at she
and with oseuderandom Manchester encoded binary data fran a dete generater that achibitewe more then
10 ag of etige jitber in either direction on half bit-eelle af exactly b2 BTand whose setpul meets the epert
Heations of§.4.1.4 except thet tise rise tee wlthe aienalwast bo RU me 4 6, ~ 2 na, seed ne ofeet comement
in The.ontpat current is reqeire!. This test shall be conducted in a noise-free enviranment, The above epee-
led component is mot (dntreduce more than 7 us of edgejitter inte the syatenr.

b4.1.6 Trenton lapedance. The coaxial cable medium shall prodde saflicient shielding capability
tominimdes ite suaeeegbilityte external nelae and alse te siimmize the generation of isterivencs by the
mediaad related signals. While the cable constroction ie not mandated, it (2 neeesdary to indicate a
measure of norformance expected fram ¢he coble companent A cable's BMC performance isia determined. to
a large wstent, by the wansier impedance value ofthe sable, Sea reference LATS).
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180/utC tl&JZ.<< , 1998 
P>"!\Tl1:1EEE 8U WLJ, :U.ili/ Edib<.m 

'f'he trMv;.fer imP<Hh.:w:;~~ uf th0 utbi<! shdl not e:g:cwd tb;~ vahws sbtwn in Fig f:L 7 R"fi a ftinttinn nf fn:.·· 
qu.cney. 

C:Z ... 
::u5 

Figfl-1 
1\:hxhnwn Coaxial Cnh!.e 'l\:i!Wder looipeda.nce 

tk43..6 Cable DC W@p R«wJataace" Th0 sum. o:ftho cmt~e·t cunduc:t;;w rocistu.w:;:o phm tr>k) filhidJ :reH!h>· 
t;<m<::G, n1ezwmvd at 20 "C, $hsU not eKtB&.d l\} rr.f}/m, 

&4JU I~<i<eel::um.h;-;fd ftf:H[viwetnewt& The cq~;de u80d r;f:v::n;dd be sdtabb fnr rovting·iE variou& envir~:t:n· 
mentE, indudinu hut :not limtkd k, J:mppoo ()C;Hi:n!_f%0 .rabed dmws, ca.ble tmughg, and tht<:tughtut npen 
rhwr Sfti>rn. The jacket shdt p-mdd.!o i.nsulation w<w~m th~ cabi~. sb~atb and any buildi.ng sLtuctu.ral 
meh;;L Al~o, Che cable Bhc-lll be capable nf mxr~ptiq; ruaxial cnhb h\ntH1dOrii, U(oNcdwd in 8 5. The cable 
sh.a.H. cmtihn:n tt~ the folbwi.ng nMpti.t6HJcnw. 

(1) The t::tiliJI:.ial cable iibaU consist ofrt. r.::.t•nter r.::ondm ... iur, diel.e!:ttk, shield eyst<f.:>rn. und ov&:r.aH i.nmdating 
~~Kket. . 

Ch ThM Ct:Jntentricily (for t«:;:unpl6, fi'\)iiiiti(~m;.f. rddiMwhip bd:w6~:tn ~:e:nw:r comludA}r to d:>ield. syBAem 
and nuter jadr.d:} oHhc eo,Mbl c~hb d<c>tuents iii hail be &'1"0&t:er than 92% &f mtttau:rN~ in aeenrd.ance 
wHh th{) K!Hnwing !.wnend eonngu:mtie.n; 

(jac.k0t rrilli.uE; ···· ( et~ntHt Mfw~t' 
~ ........................... , ....... ; ...... ~ ........... ~ ... , ..................................... :.. X 1 ()(} :.':. 029;, 

JaeE.f'1: radtu« 

ft ia tti.'HTumed that tht\ offset !md raditw vatucH a:rc womt eru::.e at rmy p<tint within tbo xnoasu:t&J 
"Y•d:em, 

(B) T'tr11 t<:i:mxia] Uihb j<~:t.rbet, thh'Jld syste.m, a:nd dided:dc tt.Hlttwi.aJ Sihdl be pieree<tble cdter by mea.n..<> 
of the eonnez:kw t:rr•' iiifl'l"Ci.ilMI b &,5.3.2 or by aru1:de<.rwJ Wt'(" UM>L Ovemll table sysbni phwccabii·· 
tty (the ability tf s tap ptd:.\~ w ;:iJr<)6 Hw .kKh4;, f:\hklldi:i, wtd d.iek1etrk e(thle gygw~n wi.th(mt 
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TROVE! GAGS. + O08
CANEAIES ANSIGEES Gh Lg. Hedibies:  

 olenier impedanne a: Lhe tabi Shall et exosed Gh-walie eho. im Fig fae a fedelion of fre-
Gee,

 
PRRCCIUIBKOY Utes

Big 8.9
Maximus Ceoial Coble Trmasdor Dewpedlasm

S418 Cable DC Lows Besstence. The somofthe couter conductor segisiance plua the shield remie
tance, measured ah 20 “shall not emeeed 10 rain.

  

£4.32 Consial Cable Progertioa

Sai. Mechanical Requivementa. The cable nuded should he suitable foe peting iy vidrious amvirdn-
ments, including but nat Hooited te, dresped coflings, raised fleors, cable tranehe, and throughout apen
oor gpaon, Thedacket shall yeovide inaulation belereen the cable sheath asd any budding structural
mieial, Alvg, the cable shall be capable of.acsepting ouaxial cable connectors, desoribed in 6.4. The cable
shall canform te the following requirements,

  

$42.14 General Consiruction

tl: The coaxial cable shall consist eta omtler conductor, dielectric, whleld ayetem. and overall insulating
packet.

é Theconcentricity (or example, postionsl relationship between comter comdnecter te shield sestem
and ooberjarket} of Che cnacal cable elimante shall be grantor (han G29 os nreasuredi accondance
with the folowing genera! canfiguration:

 

 oo DODGets
tacked radia

ip wssumed that the offeet amd vading values are worst cose abany polit within the meseured
wyalers,

iS) “The mtexial cable jacket, slield system, and didlectsio meterial ghell be olerceable either by means
sfthe connector iypeapeciiied in B09 or byan extemal core tool. Overall cable ayelem: pierces bil.
Ny (ibe ability of e fen probe. fe qerce the jacket, shiekis, and dhelecbric cable avetem without

  

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



~80/l.U.; BW.J).,.;~ : DJ:) 
A.NSVlEr.~~E Bbd ~HY~.~~, I~::f.U Ed:iti{~X~. 

(HJhd:untial didedrk Jdilrmrtt\l:l 'md w.JtJw'Vt num'ng ({ shcrt d.n;uH: b:t'i'''~;en \XnLei' rnwdud:G:r md 
~lti~~ld :=;y-~h .. nn} b:.; {t vd . .<.:d p~:..tranN~tiH.., ;-rd~-H~ting tH.p eon.rt(~edon n?t~.nh~.h\y:. 

P.ienx.~abflh:y (§ th<:t c:>hk syoJem <er&n hu memm.n'd in kTmG M' Uw prd;"/~ hml v~2fbW! dbpho:nmmt 
E:ig;n:;-1:tv:.f'(~, i~. p:ier~~,~ahh-~ ~Hbk~: {)A.i:~.t-:.~ 'tih0t~:: thk di:§pi~H~::;::fn~::-.nt L~ )~ 1.,52 lllnl ((ltf.) in) bet~-=.?-.::.%:r: n.1ptnrt 
(picrc1ngJ ~::£th'<' sh:!;;:~M sy;:/o:un i1nd o:m.het wlt.h :+e f(mter \'Xmdud.or 

{-1:} 7.lt(~ coa::~d<:d \~}lble~ ~h}:dl bt~ sufJiciently rl.Hxj.bl(-'. tu SM.pPt! .. ~:i f!: bend. r.BdXus. (ff 2b4 .. nu:n (JO in).. 

8A,2.,.L2 C6:ut~!r t>.n~clwdo.r,'< 'I'he et'n1;er eondueter ,.Ldl he :L17 mm .+· 0.013 nim (i}fkb!) ± 
1\0i.Kh U) di<.Amhtr mdd U\)pzcf 

fLLiU.Jt iJidec.t:dc M.;]t0dd. T'i~.:' d~di<:trif nmy be of any typ<' wovi+d tlw <:<:~cdtiun;; nf H.·LL2, 
S~~·L.l )}~. H.nd fL4 ... 2 .. 1, l(;J) a:rn u~e-L 

CU Tkw t>1hk:Jdhg i<y.id;t:;m may 1.;nnbin hdh hmd m:d Ld ekHWtA:;' ~ufEci.ent tn \)~~PeL i.hE Lar;.\fer 
impedarKe nf 8A .. L"'i ;;;nu th.' FMC ·~p<.:;(::hlu.1.t:hm> of$,7Y 

(); l'hr, in:-Jd.e diameter d' th0 im1<Wtnn;::t <hi"-•ld oi(bd!: lw 6 .. 15 mm (0 . .242 in l m.in.h1:1<NH. 
un 1\'w GuU:;Lh: dhm<H:<'.Y ofih;,, onkmwst Hhldd ,;baD be &JG mm .L Cl?'D :mrn (0 . .326 :t U.007 in). 

(<J.) The tm>:·wnwst "'hiek shaLl. b+ gnn.te:r thw~ fY/t N'-'<<'-Plf£0 .. Tbo tue <!ftirm.d. o:~ppiT bn<d b <hki""'d 
tn meet th<t cmbd. t'\lNhLmtc >UJHitdn>~nts. 

(J l Any ow;; of M.'"-''<!TEl.l j<H'b!t mate6d& ;dud hE used ptt:;vded. UK i>peci:ikaL~TfL'> of td .1. o.rd BA·. 2 :,uc'!O 

~.rH::.t~ 

(2) .Eith~Jr.' vf twn jack:t>t ditt~Ult<h,•rb m<w bu tnd br tJn: twu b:roml d~w~v+ d' mat<d:--iob, provided lhe 
sp2dih:ts:tlon d' i:LJ,2.l.J ue md;: 

(HJ Fdyvi.nyl Chkwid<' (k~· example, PVCJ or equiv;\lcnt knring ;m OD of HL227 mm ±: OJ78 mm 
{0.406 th>.tnirud. ±: 0.007 in.}. 

(b) Ftuo:t()pctlyme.r (fi:w ClUMli..Pl< FEJ7 y.{.;'f}".E) M' eqtliva.knt having <:l.t\ en~ or 9.5.25 mm ::t 
(L254 tnm 'U575 rwrdnal -J: 0/51.0 ln\ 

Thn ruble Ghali mN>.t appikable hw;.mw.bLity and smd<i' .:dhcricl and l.m>.a l ard tnt!.:md fGilt'& Ji1r UK 
in.<.an.zH env~romnerlt. Sc·L f.UA. fhD>:rent typt:E of eablc sed:i<;ru. U<Jr exHmpk, ;wiydt~cyi .:hkridc artd fluk 
rg.mlyw\~' <iidwdTie) may tNo inbrt\lnneckd, wb:iJM Hlfid:ing; !h~i eedi(l:rl.i.ng n?quiremJ11).b ;[ S.D. f:k+ 
tffe:runo~slAi:G <md !Al4L 

8ASL2 .ladtd: .Mar-khqg. Th.>' cd:fiH jJ.dwt Gtw.U b~~ mm'knd with ammlm: ringa in <t ~sAor o:;ntwst.h;; 
wit.h tb>. hm;:kg:tmmd euler d' tiw jadt..et:. I'bc :r:i.ngs Gha.E be qw.nd <·lt: Lb m .:t:. 5 em n·tpib.dy aLmg tht>. ~:ntic 
tcngth offtw eilhk< It ia fl!.o~ttni.BJ\.hk fur the 2.b n1 ~1p16ng tl> lxc. inte.t.c:tt.pL:d t.t dinwnk;uiUm.; bdwN?n ui.hk 
scctinns ji(dn.<xl by eormm::L}:rG C±oct &H2.2 for MAC pbe('l'fhd\t rnh:> ·1h11: m;:uh:b.t.>. cttbh; rm:;rkings.) ft it 
HJ>.Y~m11~6rAeJ t.h.tl.t the basi" edor d'tb1 eahle jEi:'kd; itsdfb.c a bright edm: (for i'Xftmph:, y·t.~H~iw} otlHr thim 
thdi:. rw:rmaHy ,1,+td f\w w:w;;~- m;rin:;;, 

8..4J1 'lbtml flq;:m.~m.t .f]{) .Ltwp ih~!d.wbHJtee" Trw smn ,;f tb:, {':~stw etmducbr., <J!l1.rl•tdon<, a.rd shidd 
ru:.;:if;L.J.i~e<: :-1h<1H :·wt 'i'X<:..<)cd 5 .U: td:<J) per ~q.;mer>L 

Ew::h Ln,.Ji.ne cmmcdor pair m· .MAU iJbaH be rw lW~n.~ UHtn W rn(L 1..Tiit:> •;fthek~ z.::H:t))YnwnL; r;NlucH;~ the 
ovtmdl albwd;..k iHgm.£o.nt kng:t.h <•xoc~wdingty. Vdu.H).'; gi•li:'H Hhz;->e :·\HJ at 20 "C Fer t~HH):W!:i·ltu.re V~id~~.t:iom<. 
cshk length ~haii bE r·Hfjm;LA r<i.':<'r,nJfn;;iy K.d~ th;:,t th~' t; .0. tntd ;s wA 0x<.:>::Wdtd 

i.f a t.ru.nk. c:o.t==~ .. ;~JnJ ~::ubk=: HO@Inent conflsts of f/.;"JYt-:=:·:ra'l cH.bie GK::<:tio:n .. ~~ tJ::E:.~~il aU {~nni~~::ct.~~ns- ~~n.d ~n1Z'·rru:tl ri~L~· 
f.ance df tfH, diidd and. o:mter ~::undo:.H;Vw ;;;tnH h) ;ncl!J!kd in the h:w rur;hti\lH:t) meun:rement. 

8.5 CoHm:Ld 'f.kunk Ca!:Ae Ct.M11iet:hw.L Tht tnmk umx:bl meditu'n rHpiin£>£ L?rmin,:d.ion md :rrt>Jy be 
t:lXV'ndHd u:r pa:rtit!om<i into 8t>.ct1tn."J,. I:lo;k:z;8 to bt' atiitdH;,tl tn tfyj mu:Fum as fAAl.h ~·cqH>"' s ):neanc: nf 
U;c\110ri:ilm tu t.be med:Ltml, 'f.\vtJ. bask mtm<:o't:tnt t:y-pH>! pnfvidP tJw r.t<::c:ss<::n·y •.:.<:Al.!Wcd~m mHHIE< 
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wu:mc ss~~-~\ ; En 
);.."N~~J! f~f;t S~d WX~-~;~ ~00:t f3~t.~:>i\ 

Cl! St<md,mi T.YW' N <"W<ner"b:;r'-' W~C Pubhm.tinn.lf>F··lf> !_.t"jj 
rn A V\t:Xid "tup" vm:rwctn.t 

.All Typ<~ N <~<~rmcctun,; ,;;n:d! 1w 0.ftJw ~ii.l.U mrH;tar.d; imp;:-dmw:~ tyy~. Sbu~ i.hR. h·ca'.wwJH; pl."M<.>nt in th; 
~:mn.<miLr-d &-~Lt mY w<'.H beLM UH:F atn.gP (b•in~ h.;:;.nd--1i.rnit~d i:n <1pproxi:mHtdy 20 MI.h.}_, higlHf'.iaW:.y 
'r"urr:hmr; oft:!:w «mned.\>r~i :m) nd: n~\pir~'d ~but an~ n:'c:n:mmn.<:kdi. 

AH A tho u'~~~\A 0.;p <xmn<:'~hl.tj QlhcJl fkbw th~~ .mq,jrx>,men\f; a>! d8ihN·ld in J/i}L 

BJU. fn.Ji.r::.<:.• Co&.;r,;:!id Exte-..nsi011 Cnnw:.1cb:w, All ~\llt./d cahe.s 0-011 h~ h:'.nni~L\tcd wit:L th{o I)rp<')· N 
Fkc r-cmncdot<i. A mwuu shrill. be ymvhkd tn r:n~mrc t.bat the Mlmu~k<.r. oohcU :wUe.h. 0>rm~ftr: h~ th;:; cn"blc 
r;h~Ht-fl) <h~r; w1t: md:v>, enntri<'l with .;my bui"!din[ md:Hl vT uttM' nnhJ~ndul c•ndudur. An in~d<Jti.r:g- sk:H'-.': 
M bH~t. shppxt n'i<·!l." tL '>.;mmcc'..vr at in~t:dhtbn t-irrK b suit~bk. 

Jnh:n.<o ecrn:L<A.l uc>~nshn..~ hctwe1:~1 twn s:or~ho.rw d' oo~·nt:bl <nbh &haH ~w mr.d£, with n puir «f 'f':rpe X F'i.~Hp· 
ta(b i.:Gmwd:on jt>:LniA bgdlv!t h form em(, "ba:rrd." An ina~ll.Aing sh>(N(>, or bud:. ~~L\!1. ~£1~o l:n yNvidcd 
w'd;L 0Jch bnrrd ~~r;o;~:mh!y. 

&5..:LJ 'lbrminstim:t. Cm1x~al o>bL tf'nn.ih>itnr·,, ;;,n-; <r<ir·d. b ptmLJ» s k;rrrob.<tSnn "mpeda:t\<'u·~or Jw 
~:\l.:!h) '-.':qtnl in va!t~c 1:(' its <i:hzr.ai.:LGridic imped~otw.;<C, Hwt·~by· 1-n~nimir.h;;;:: n41ed:icn from th.e '-.':m{s nf J"''-' 
uibL·J>!. 'ft.n-niJ~<ri.w'' r:hcd"l bu ·pnckt.gu1 ,-ithin <·m hJi~10 1"-.':n<<ho t<t;v:.ytx:L;; conn~dqr., Th.~ knuinr.Hb.n 
b:np<:d>lht<o >!h;dl h~, '!0 .U ± 1'} me~t9..<rcd fnu:n U- 20 Mf.-h, with tlH m~t;:p~-itv,,'h ,if lb.(~ pba . .:u-; ~-t:ni.fb d't.lL' 
itn p~~d.~-m'~" not. tn rsuxod fV Thr~ tocr:rn irw.ht pc,wa rating .:;hd! be :i W o~: gtt!..~·J.fio.r. 

i:L-3.2.2 Eaxt.hing, Y.Alwr. tb(>, c-<~1-niHl <;;:->he; l\.>nn.~adnr or in.!i!w PxWn,;;·;,m ... »:rtr<(~~tor prcr>+hw :\ r.~~h'<\~, 
uie1\( !u~ab..m h:r mvd:.:i ng tL~ <.:'mi:b grvn-mling -rv;ui "-'ln<-mt. nf 8.f.L2)J. ft.;~ r0cummended tlm :; a fiTDw:d. kg 
with .;,u:rn:nt: u:n.kg iJ[ <11: 1tJ'>t Ctd <~mpadty lH Fl\''-'A<d. ''n <n\-i:o Gf !:hP lw<~ hthirnhrr: or on one ;;:&.t<mr;\m 
... '0n.r<<:<i:o r u~d w-t &.b ;;;. u.L k t>q_fme nt. 

r:..:i~TEH: =J.~ /. .. ~:;:~~1~ ~p:·:~::::r~d :·~~:~: :·~: h:f :>r: :H~ X::-:b:\:-:-: :!,.v:-:=-;"(~~lo<:t;>r ~~'::lf:U.:fl ~r: t.h::; ~~m~:..:· of th~lo -c.a.hk € ·~r~o::=:~~.:.~F:ti.:.~n :=:ry-~t.{:L~ ~'k"!~-~ t:rs ~:;::!:d t,{; 

[-::~r ki! r hlt',: 0;q_ul-r..:.llik:-.::n.. 
{:=J) Al0.:--rx.:.:.:.t..h=-F~.1~ 0~ ... ~~:l:~l-:.:nt ~t~ght h~~ ~':i:!.:.p:-~~.=nd ~:::: ~:;i;ir~:;- :::::H: O:.::."'~t:!': :B.:d :>=~~ s~~t.h:..~:.rL ~~ gtt.Jt.if' . .d ,h:~t -=~·:n;-;:r:E~~:L~:-:. ~'K~ll~t~ 

&.G.:J .M.AU-to-Coa::d.rd C'nbh.' Cm:n:;.~wi:i.on, A. nw~mr; dmU lw fWl\'.i<hd tn dlnw br att<dtinf; g MAU h~ 
tlw u~~mi~ll ~:A/e. Th~ n~nnc<.:;dvn .-,+wH rwl. d:Au::rb trw t:ra:rt'?mir:j"i<m hn.c &<tr.m.:\:eJ:"d:iet> ~~f lht:' s.~i\bb s~gn1S,. 
uni:ly; i l: ;;:h:;;JL pn-;,:Km.t. ;;. [lftAidt.bly Lw srwnt. d[luz:itaKl(t\, ~-md thH8b.tY ~J 4i_oKLrrihly ~Jwrt ;;:t:ub hmgtL 
Tb,; ir; frt.:"iliLltd. by the MAU bdng b{d;ed ¥i d<•i-h'') i:t. iw ,-::dde e..rm.twd.hm ~"' pnsdbb; th1 MAU ,.md eon·· 
nedor ~.it''' ncrmaHy cmwid.:r.ed ~n h, <>JW ass,~mhl;r Loq; (f':r·~~tt..~t th.Hn. flO m~d cm;;w~:ximm hctw<'<m J-w 
r.uaxhd <~Jhk~ and t.k htptd z;{ tlw GJAU jw!pBxd:i:.;H thi<'i cbj&>d:t>'f.'. 

(kcra.U 3Jd..<:o:rn ped~~mtlE,1·! h depa:ldettt: b.rgdy <m tht~ !\IfdJ--LH~~~r.Hht!. <~ah.;' Himlcdi<th. Ldng of hw 
,:1!-:u;n.t ta)Jcltnnw, 

It th:, d'i-<gu Gf the r~mt!r>i.h.m h such hot ibe ;;yu;:id "'Mhk i:J t(~ he s0v~T<>-cl hi ~nat;:d.1 ih: !.HAU, the ~~~ilt:.:
i<l <.:;ol:+.:' or'f.>pmmt r;.hall tAil! mH•t t.h..~ w:-)"{:tbning l"i'.>qui t'e.ITh~ttLo, c.f" i3.b.2.1. c;,,~txi.d t0mlu:t1!rs m!<d m::. H s>W·· 
end -~<1hk~ srmll b) lyt:W N, as ~rvoc:ifHd in fULL 

Tbc t.ype N urmod .. cr;O; sdu~kd dndd be ofbgh qu;:i.Jit:y{tl-;at if.;. bw cnnLJd n:r:iolb:n,._y,) r.n 111kimi11::t' th0 
impc~~:t FL a:;T.t.ern P•~•fhr:ma.r:.G\ . 

.lftlw d<'0.ign nf thf~ <VIH<~:t.inn it-J Hteh tblt t:be pi<m:ing htp <::i.>nm:rhr ;,; b lw ur;Gd wlilin-:.1t fC'i~dug tbi 
"'rtHc Ht«o:f\. t;~w ~;H> wntHcdr~r .'";.n~ cahle <H~~~;r~hlv r:ha .. U umfmm t.n tbe medwnLal <:md eketdm.' n:oquin::· 
tmmL ar: dnnwc. t:hrt;u.ghont !:Li,.:i, 1. r.u\d 3.~!.<1.2. 

,.-;, 
>..&; 

fo,JlHt~,· T<.>t.d Wl?IKiW.rH"fo ("•f L~p ;~;,.,;_ ,,J_;,.,,. ,:.;.,('";~ot<'f "'"'~'~""l:i'd d)r,,d1y :.hold % '~" !>"'-''&"· !oh>J!l. (f rF 3p~(!fu". im/A!XW.nb.·· 
U=-.~r;:;;; ~Y:J_y ;dlrx%~t:.e :;==\_::-.:::.::_jt.:::.e.::.).~; l>::.~w:~_~:-=. h~p f:.~~u di"t..~~~tr-y ~%:::.1h~;rn=.0 r;.pJhl"'!4YrJ:·~~~-

C\m[..;c;ct feo)troh:znee <applrbi !;o <'Cn.t.cr ('.ondud.b~' arid sh{~kl wnti\N:<}; tift mf2 nulximum <};: bdh 
shdd ar .. d u,nt~~t v1ndudnr WfDt uzdd o:mnecbr Etd:inw. 

JXJ 

  
 

fl). Staadard Type N connectors {20 Pablicatian 186-16 (4)
PS) Acoawial “Lan” osmnacter

AU Pyoe SN eomnoectors hall be of Che 50 dd vonstan tampedance Dyna. Eloce the frouensios praspmt iy the
transmitted data are well belaw UNF range (being Hod te appromaintely 20 Mile) highuality
vordiona ofthe cemmentora aire meh requieed Gent are rreomimerched)

Al ol the siasiol bap connectors hall Kyllew the requirements oe

  
 
 

  
 

SS.) Inline Constel Extension Comnectow AM coacdal cables shallpig conmeciire, Agneune shall be proved t¢ emgure Last dhe commcchar sheay
sheath! duos net make contact with any butlding metal or otheru
er boot dhgeod aver the commeclor al inetallation fice suibable,

hulle coaxial eghinsiond behwean fwe sections af coaxial cable ahall ne made with a pote! Pope N recep
taeto &connate ehnei becether to term ond “borvel” An insulative sleeve Gr Hoot aball also tes mevidedth each barrel agsembiy.

cook " asnnect te Bin cally
ninfonded comducter.An insulating sleeve

 

  

  
 

B38 Coral fable Torminater

Gc.) Tormimetiom: Ckmxkal onbhe termineadoce are-ased tePEGEg er i tas3 REERYped arLce ior ci 8
eablo ugual jn volue te facharachorishe inpedance, thereby7 :cables. Terminates hal bo packaged within an Edine female raventacle.comEocd
iniedanee aball te Ea) Cb
ievpedoner aot ba ereded BY 1

 
 

  
 

 

t the term
Fig, with Hie earns of the phase aretae

oh akee

 

 

 
 

 
 

 

 WHEN GurrEntraling af at ioast ESamachee he pov
soniectar used within acable segumearnt.

lug oh ar iilink oornaecios lomptayt in ise eamies of the cutisle fravctent

 feamnirhd he-gegtelied bf getire, oo ait arkd oe witha) Ge greased fog eenee  

O41 BOAG-te-Uousial Cable Connention. Ameans shall be ncovided io allow for attaching a MAL! te
the aiakial uabid, “Die oommocblon ehnll gobulaetvrk: the beavers: characteristics of the calie signifi-

SORE La oredumably ine ghomt capeciance, gud Ghergipre @ wewligibiy short eiab length,
ie ia facile tedo by€the SLALbeinglovated ag clase ty lin cable comligedion ac aeaaiblocthe MAL) ond com
ncclor are normally roasidered fo be one aggenhiv. Long (erester than 80 wich) cousestions betwen Lhe

cwamial cable wad the input ofthe MAL fenpawlion tie cajectivre.
serail opsien gerfirmencele dopancent largely an the. MATto-coae

Jhoncataciiance,

if ine design of the eommeetlon is such Cant the compial eablu is te beseverod te inatall the MAL, the max.
ia. sebbbi oppment shall aif meet the eecliening rogniremenia of B121. Congial connoetors used ara sev-

ered €cghio shall bedeue N, as speciiied bs 6.5L,
The ivpe § nomnsctors auleried should be ofhaehcoshite (dhal is, lowcontact resist) fe dilailes the

ppact oraveien perflermarice.
Ifthe dewigw. of fhe connection is seh thet the piercing fap coumectorigte be used without severing the

cmble, thenthe tan counector and cahle asnembiy shall casfarn fo the mecheanion) amd dlectviunl requires
mantis ak dotinad theougiwul £9.91 an ASo.

        
 
  

 

  

 

  Bic cannediaenbeing of lew

 

 

  

S.84\1 Eieeirinal Regiirements, Beaulrerents far the comial bap comnecter are aa fellewe:

fi) Capactiance: 2 pl moming! cansexiet inading maasguread at id Mile.

 
 

  comuecbed afl nal he co gresian than dob Sp
iaey aa desma dganeeein

TEC Leetabe.
 

: ig} Donlect tesishanar lapplie bo canter ccuductur and shicki contacts! AO wi miesinidn: far Beth
shickd ard conteconductor dver usclil connector Mistinie.

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



C\mt.;:;;.d; mmh~.da.L Hnriiiee tn:At:/Jt1&1: qn 
:n~qtnv·r;;wn.tnt:;;: iin mnwic<rrnn;~Jti dt>dt vvvttin:\m 

&JO 'i/ dt nr at rPH' N\Atim Vl'M . 

[ntulHtim:t:: de kab;;ge £<~:l.<~m:l:k:itf' ;>fi:njJ h<HU!¥#~4 dvdi tw hi,gf:ir;y than l (liJ iH'tWe¢h btllid a:nd exkr· 
tt<&l cmv:h;d.0n<: :in. th2· ntwnHd ;Jt;wt'lt!:in@ m>vit~rusnc.nt, 

.Pt{~})S~: ~.~u:rr-ent.. rntii-r~,g: U, 1 .t\. Pt\t t:(4~tt:t:t 

B:hietd eu.r::r~~:nt rating:~ 1 A .. Sltt~7~· n~t l fi 

gnd r.&ihld} 

8J$)J,!k,2: Cont:m~t RdLahil:ity; Ov;:~ndJ {lt<riH'Hlfm<6 <lf fhs L\N r;yd.ttil <h~fUNJh\ b> A L:;.rgy WJ;;hv~:t on 
the h'i{i;i!:ri)ity <:\f t!H:~ \:Uf1Xf<d tHhb? HHS:J:hihi• the {'(\1\U.i.Wt\Gl'l tm thtlt lft.td{Ui%. (ff\1/te<:t\rn: i1j\1i;.tlA$ 

lJh;Yti:d tt:WB.id<r th'i' rck~v&:nt ~)1\:~ctde;;;d iHh:li HlW<JhA.nit''lf pwra:mdt.eru af Lb>J vhNA:ti.Gd ("i::ttnH:rd . .km 
i:Nfhifl%1L tap ptotw <trtd <::nhl:<e tenter <NHindnr b.i <!Fhtrh} that a :rHhnhb C6Hbiit't: 's Hcmdm ~md 
h:lt<li:':::tWdl t.!-ttfHJ{fhfHd tbt \Ldd'i:;I IH;c::. u:f It i> ltH>'!Htfi:ten&cd Lhnt &Ot:ttt< nt6KJ1J fF: pn:~:vkhd 

~~dth·. ~(~·rr;~:P 1: In tt:.-:r::n:.r,Ntn:d.\JPP~ ~tnd 
r.d;~~v~Ml~ ~Jt F\g$~ H; .. g ~rkttd $."11 So~) 

ltlg: 801 
Caa:xi~l 'tnp t:>w~nHdqe Centt~n.tdon. (\;ntPOt~Vf 

BJS}L%11 Shield Pw#be Chrtt1*t:+t~Vl#dcw, ''t'ne s.hleld p::::ohc «htU. jjc:nd;.:t'i:i·h'i 
n4h'f nf dw ;;hidd ;;;yst.;;nT V< tttph:xrn nf thv ed.m 

tl'h: utble j.w:k.s.'t KNi. 
!1 iit ;gqrH t;ypiea.1 

SJ+..l ~11tHJ1l.tw:nir..t~ii~t.n:. 8·y£k@.tn: &.i:t.t·d.a:L li~~nik"¥ b:u::~:-f): l~1~tK~ OJ\ di(: ph.yf;j~o_~ tr·~:·at£Jltis~· 
t:~~)U ~.rh~~~# ·n::t.>::d·:~;:f:· arnluld tHH.t:irt'1tH~t ~:~~tb1t· ~:ur· rnzn~i:u;;un] tfrrt=~~~>~: ·Hi.~ t.h.r%:H 
ttf!h·d u5tint1 ti:rrw vtdwt:e F:;;t tb,, f)n;M}J(;\) i#XJ1HW nvdl.NS. The;;ee :nv:udma, in htn:tlrt d' pn1pn:gtttiou ti.m~.;'~\ 
WfW6 rt>':.H'ivcd fn:n:n. llw phycinJ. um.i:lgU.h!{Hin niO·dd d<!tH'tilmd hG:rt~- Tb1 iti.f:J.t:i.n.tam nwi!gund:;km. i~~ as h)l. 
lV>'<il'i' 

(}) A trunk Uoit:'d»1 ,;::4ble, brr~niHA.twl !nih; chst&d:adEHc h<'ipedttrtC0 nt 1.\ath end, um,AdV.tt:IN n rmui;~l 
f.kil{Jh(<).nt .. A e;:;twh1 ;;q;;:mnrt nwy cqnUtb x n;;:u;:bnum <>f U.'lQ m of tnn:dd M.bin and ;t ni<J..:£.i.ttHim ai 

  
coed worhieg.

S608 Mechawicnl Megulremonie

HOGG4 Coombctor Housing. Shisiding charisteristios > 40 a5 a) 60 Mila,

 
see ALA :“ak BRE

NOW: detail aly gud mel pact of epecifionlian
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Coceial nn Comnenter Conilounlion Concogtis

Haraet
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la Roprbene,
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siectaf
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CQ,i,)(kk 
Ci\!li£ 

lJQ/HiX~ 8&~1<'; lYJ.:'> 
:\NUht;TCSk! WP.3, lfli.l}' EdibH 

"--···············aiNlE1 
t;:·_,m~'-'CP'J"" 

F.lg: f.H) 
Typicrd Coaxial 'rAp CmH10ttion Ci.l'i~u~t. 

1.00 MAth, Th..~ ft.!'Df'f-4!0-ltica 'tdcdty of the unx~a!. rable is &sHunod b-> he ttn e mLn:Lm·,;.:m {c ""'· 
'.\GO non k:m/s). Tb>. n::md:m um <md<rHmJ. pnrpk_p:.d::iun dehw fur a Ulcu.id tiiegment > 21f!S m.<. 

{S} A P•>int--b .... p!i:nt Fnk cor:d"Lt~J U)':O;. ali ak ~mwmmL A link &egmcnt EW)' umtuin <:~ mRx~nm m ~?.nd--b--end. 
prv;:mge,hm~ de1ay cf Sfi'IG r:s, 

C}} .kvfYCHttt' ~cw are ttq\:dtul f0.:r tKig:t:n~~nt inte:re0.>moetimL Hqwatcr 3-{'tf.\ o<:nrpy .MAU potjtio[U oH 
e0.axial :-;q_;m;:-mL>~ c-;.mL:~mmt bwanl the masknum numh,,r ofAiA.lh rm Ct ;;uasid HogmalL .ltq:l>!:;;:d:cr. 
&BL<l may he b;;a-L!:d in <:my hlAU pnsit.iun nu a um"i;;( .septli'-nt hut tii-.hallndy be b;;atod ut thl mdn 
\ff a 1i.nk m.>gment. 

CU '.T.'lv1 mttrrimum length, hd:w~x1n d:rht<!t a:n.d -rPo:1ivPn,;, ({;mAUl Olhk1 ·Ls fl0 rtL 'llw pn;p<w:-tbm v<-)hc-
~ty of tb.:; A.Ul c.abb b aswm~~d to lw tH1f> <~ :m tnim mrL Th) mmcmum o.H~lwaLh) <;;md--h::H!lHl ddHy fo:r 
the A Ul Cc·thle-0. 257 rw. 

{5) Tl~.e.- ma:~dmu.m t..r~:n~c~mi~~~)n :pat-h _pe:r.rrJt~-rl ll=-fr.tWGi~n a.ny· 1:wo sU:d:ionb is tlvG ~eg:rne.nt:~1~ fdu:r 
:reJKoHLot' .. 'Mi£ {Ind acting <.ptim~al A L!Is), t:wo MAth~ .. aml two AULo. Of tkw iivs ~egnwn tt> H :rr.unim um 
ofthrH~ may tw r.mu:iHl ~l'-'gment:-;; the r<'HHin;;:kr are link. ~''frJlttb;. 

tiPT:f<): if <;'-lly tll?() lb.k :!<'>fill('[! t8 ~;.n~ umd b th•; <~ML"<.' nr't"'<'i: k 01><t<l f k y """ ;,dji!ctln~ 1.h;> r"'f'""U;~ :'i"'tjcir;.bg ill('.m h ntlt· 
r~Efl3En~~i (~e:.t:.: F~i! B. j 4), gnd--t-q-{~nd j~ ~tr::r~ fH~ pl~.J.i~.hon dol~~ t3.(:d ~~it.:::rs:~w.lmn r"§.l-ff=.lin~n.H.='l~~l~ ~~··J [ ~tin ~ ll~~ 

The maxi.nmm ~:nm&mi!"~itm pl'!th t,'(JHBi&it« of fi >Wc@mt:nb, 4 .t.epP~ila ti-eb> (with AUL;}, 2 l\L\1k, am! 
~\ AFL (st-s .Fig 5-H:l\ The t»tal :namb:~r ,£ &Cf[rt1tr',t:-;. (qunh the nu.rdwr oflhd:o;: r.egnwn ts phw the .mm:ber. 
d: c:oaxtd :-;q_pm:ntf;._lfthen~ ~n-c tvm lin.k til'pmmb {.xi t.hP fn:trwmi83t(W, fl¥1th, thcno amy [w ?l :mH.dmum ,~r 
lb:mfl r•mxial tmgmenb; <m that path .. If th(;ru me rw hnk ~mgment<.' on a t.r:m:-;mim.don patb, thetk' may be a 
m~lx.hrtm'n \fft-hr~e Wf.tdal :.>CMtrti'l1t8 Ln that path ght~n r.u:r.rPnt.r~~wmt<!rtwJmdogy. 

Figvnw: fVn. B--t2, 8---U, and 8--H-. show lr.<'lf',gmi;;;~;iort 6}'3ttm;< nf Y<tri<lU£ §b)·)~ t;o ifludn:.\t.z' thH rK'Undury 
tvlHiLbns on bp~Aogks g~nH'<d0d aeowding th tht ~p&;:ifl(r:..limm b th.b ;me linn .. 

SJJ,~;u Cnhle Sedio:uilng, '.T.1:;e SOU m P.G-Hi ft} m~nimum length eoas:iaL eah1e 1H.1-gmed need not- he 
nw.d~J -fr<Jm a singh\ hor<'i{~J_fHHoGUf!. hngfu d eabh. TN> hound.A:r.y krt:wtxm tw'~ <~HhlH fl<od:.:ions (ioimd by 
t(Mxid Mnuecw-rs: tw<~ maho ping!" <md "~ he.n,dl n!pnofl~'nlli rt gignx1 .rdlect.lvn ;A(nt due b the im_wdtmee 
dhr.or.d::Lauity Gmse:d by tht~ bo.kh-V!~bntch lmptd&'"lCC ble..rat:('-0 ofthe '~able. Sbee the Wt\.rttitule vi.l:riad.M't 
from fiG 0 is 2 Ll-. a pmwlhko worulc-Giflto rd:ktthn. of ·1% may nwdt frwn Uw jui:nkg of ~<x-'<> cdb\~ &£·ctionB, 
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 axelFfeons‘thnnRLeee CENTER
CABLE CORRES

seoGEREA? DEST ER

sgenverereneviticess “fife REST

ayo SPE TOE LARA SEE PES

80 QUINTBUT BEISPANDE, SEEBie

Big Gi
Topical Coasial Tan Connection Circus

Peeve
100 MAU. The peopagetion velocity of fhe coastal cable ie asermed be he 6.72 o minimums fe
S00 000 gesv/s). The mevinrum and-is-end propagation delay fie 4 mnawial segment i ISS me.

 

 

if) A peinito-point Pak oonstitudes a bax ec@mentA Lok seqmiontaney contain a maximumend-beond
oronagationdelsy of 2876 ne.

(8) Eepenter sete are requized for desment intersornnection. Repeater sete ocempr BLATT sesttions on.
coexiel segments and-cmunt foward the maxisives number of MAUS on & ceanial segment, Repeater
aots miay helecetecl in ay MDAU pasitiun on aceanial segmentbut shalloniy he located of the anile
Of albu seen.

i63 ‘The waaweincu leseth, between driver and recuivers, of an AUT cable ia AG er. ‘The pranagation vel:
 

Hy alihe ALcable is aseumed to be DOs
the AU cable ia 257 ns.

(8) The maxes tracemiasien pal permiited between amy twe stallions is dive sepments, fear
repdster awta (including eptional ALMs}, bwo MAU. and boo AlMs. Of the ive segmenta a masim urn
ofthred mar he roagial segments, the remainder ara tink segurenis,
gi
rorpaieesd: Gane Pig 8-14). By

intima, ‘The iuskimum alewable and-loand delay Har

   are aidin Che gating metien:k aud they aonadlacend Uke rmremeber eet jebrbee teeny be pat
yi-tc-ead Hiler: peopagation delay, agd allanuabion nypabtemente dhallatifl be maa,

The maxtor braruenission oath comsiate 115 segrvtnte, 4d vanewier sels (ith ALIe) A OMAUC. and
GAs (gee Wie 8-10), The istal number of aegnenia cqunle the mortberof link. cements plus the number
of conxial amementa. If there are two link segmenis- am the iranamissiom path, there may. be a maximum af
three coaxial segments an thatneth.there are nc lnk segments ona tramemiasion path, Giere may be a
mashes of theses cussial csemento in Hhetpabh pives current capaatar technology:

Poruree ih, B18, €-25 ond 8-14show tranamisgcion aysiomae of varios elaes in iuctraie the boundary
ponding om topabigies govitbated arcording tn the eel fications Py thie section.

 

Rae Vreanemiesion, Gyatent Mequirements

 £681 Calle Sectioning, The G00 m 620 9) mavinem lengih commial cable sepment aged pot be
made from o single, boromenesus loucth of cable. ‘The beendery belawourn tes cable sostions Gelned by
toukial commectors: bwo male plugs and a herreh representa agugnal reflection petal due to the imadance
discontinuity canged by the hateh-te-haick bancdance tolerance ofthe cable, Since the warekcooge variation
from 00 f2is 20), e possible worst-case reflestion af 4%: mos resull from Lhe inimiug of eo cable sections.

Lh
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.A:a Example of<\ l.Atff0 8yt6.-m. wldt Jrh&;;:i:rnumt 'I'rRn~rnb&~1Jn Fa:th£ 

STAT!CN 
f 

REPEATER 
$ET 

REPf.IJER 
SET 

1 
CO/i<\ 

SH:?iMHF2 

2 

F4{ &.f4 

., ..... , ..• , _,: 
.......... ,J 

An Eli¥! mph~ oi 0 L.aq,.,>Y Point~t&l:'oint LJn k Sy"Jtem (tH 40 t'l<~} 

'Ow umflp;urabrm of kmg td:b f<f:'gii§{o",.b (up k; S0J m) from E'i:A]er ~'>•~dimw mutt be ill<:t<:k ¥,rith tenc. 'I'h.P 
fi:.lbwing r:e::orr;numdaf.imu,r apply :ud :u\;giiiC!1 in erda (.,fpmferr:r.ee: 

i L) rf y{l:b:iihh,, fhe tohl &q;;merJ &rndd be :made from vlw h~mf;);;'tH0\H~ fno br<:~As) nlhle, Thi~ i:'l f0rk;i
b> fhr dM>rt ~'>\lf.rrwnb, md T0n~h,-; in midnv.:J rcbr..,chi)H~ fwm cd1l0 ~mrwLu~cR: diu;ontinniti<3s .. 

(;2) f{ z:nbk ~q~m0ntf~ H:r.H tmi:! ~ u.p from smwlkir W<'lfGtW, it i;c I<Ki!lm'fiQlHid thfd r.i.li Hf'e'h<Jm~ C(~rn\.' fr<>m 
tb~ s.w:rt<o' mm1uhch~nx <Ind 'ld. Thi~) ·i~ B;;p;ivah>\t b 1.'i'ltt:.g G. s.lngL <>.d).[e, ~;;rv:e tt~~ <:'abk dhc;,::~n brw.~ 
it:ie~: <trc du&. t'~ n.11:tn~dm: limit:ati{>n~, ne0 ~wt 0>.\J'utkw.t-cH:x':r1:i.dn tokr.ani:u;. Thcn1 HE' rw ncEtrh> 
t)uru in .:ahh' t>Hthu~hg if Lh.b method ir.; ~"'ai. HowEwer, d u cahh ~wd:iun in ~m>.h H J.y~t0m ·ig hkr 
TPrhe~:d, A (hall he n\I)LtNl ~d:brr v:ih kFtvther v.tbk frr,n the >\~HtH~ <nanufadm<':r rmd 'let, or y,,;fh 
(m~' of Uw s.Lu<dm'd kngth i.k:Eeribt~d bduw 

UL 1ftmo:mtn.lltcl ~able scttbm~ mu&t be u&nd i:n ~mihHny up'~ Lmz~~t ():ft"'Twnt, Uw h:ngtln ;,;"hvul0 b: 
dtvii~m 3(~ tint t·dJw:tif>M, \Yhcn wwy (l'.;>.;:ur, Jq rwi hs>t<·) a bifll p.mLd;rlity qf ;~dding tr-, ~ha~. Th> 
~>.an k atcmnp]ishui by w"ing L~ngt:h>" thAt ,,n; nd.l i:ntq-,:r~ll rrmH:1p1vR d' a half w<::vck,~wt.h. in. i:he 
U:ibh dt 5 }/U3z; tbt< .;;~me3f>VJ1ds t>i ndng hmgtb; of 2~14 m, '(0.2 m, ~nJ llJ m U: ox; ffij kr ,;H &~C· 
tiN>~- TLoo>e an; umdd0r~~d tu b0 fh0 ;,:L;ndllrd kmgths :f:O.r aU c<:tbk is~:ttkm:'l, Thing tlw~~' lBngth>" 
f!&::hsiv~.(y, tmy mix ur: mateh uf c1hlc ~:;echmt..'> may he us~'d to \n~jh) up a fVlO m. !sqfiHQnt witbcut. 
in<:OJfrlh(, P:>::~'f;GGiVt. .n:fw:t;i~!n;jC. 

NCYlH~ [f t:~:b1-:t: :=:.t:-g-:~)e~::L~ a.:-oe:: k::c h~.~ acl.:.h"X..t l-:.> ~~h~dn~~ ~n.:.~.t~ih~dw~R th~:;::: ~a..:---=:: :-3~~~H be t~~k::-:::-: (~xp~~~.....:~t· pb_~~i:if..J::§ :_g: ~rnn Uti;~~·· 
::?:J.::·c;)':xw.:::.t;~ ~ t c:;: -r:·i.)~:c.~·r:---::.~ th::i ~ ~H~ 1f::~\Ws :.,he'.:.~.: a U.h) 1"":::. t.::::bl~ :::coff~.-.. fill.1. ~·=:<::~~! t0.. .. 
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Au Eoepeele of & Lerge Byete with Maximum Tyanemiogien Pathe

 
Wig Be

An Exaniplew' a Lacwe PoisbioPome ink Sweten (iid nab

  The configuration of long cable segmuenia Gop te SOG aa) frogs dmalior sections mmgt be wade with care, The
feliowing recommencdadiwae applyand ove efuen in order ifpreverenee:

the total seemiont  houid begnacda framone hesisweneeus Gao beeals) celle. Pais i¢ fone
4 muted edlections from cable hyped wes diseomiinudtias.

willor Becliowe, 1h de vrecommondioedthal all sectioned casio from

baivalent fo asing & Singis eable, dined the cable discon tre.Wes 2 urpoder lomftetuitie, guid net osisudan teed4 coader tolerances. There are ne restele-
tiene in gable sectioning Oo this methedleused. Wowovor, ifs cable sectionin ough a avederls later

tepigend, ob ohal bereclaced ether wilhanother cabledthe wane manufachsrer aad let, or with
ane ofthe standard lengths deseribed below,

i) Huucnitetled calle sections ore be used in building wp a lenger seg

chopen ee Piel jafiectivns, whor they BeeUT, dort have @ bagl: probability afeasing |Ey pla
tam he aecomplished by using kaiethe that ave add integral, mullvies als balf wecable al A Mile thiv carrcanands bo using longtha oben, V2 fa, and LAY me asswi faea ga
BeakPhgse are eunaidered teraby theeon aes *noe on cable apetlns, 1ieeeag ths g rebate

 ie engatiele,
 

  
 

 

   (2) Heoable segments are Quill wafer ac
the sare manufacturer and let. Fis

 

 

 
 

  

        
 

  

she sengths sforked fhe!
a. Pe
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lSG!1A:(~ 8Ji)'Z::i; Fhb 
A.NSUTf;r;r:. StJ ?ft2.J~ t~)f~$ f->Ht.kt:. 

d) An ti laA :reS!m:t, an a.rbitru:ry n~rdigGradon d' e&blc mx:tkms may bt ~'mrJoyhi_, :if it: h.rw been. e<m·· 
il:n:m~d by ;:lO;~JvdH or meil:ii-n·enwnt thbt Ht~) wnr>rGiCHi16 0igno.l tD:d~xw0r.. due k; ilie ~n:q:wd1~.nu, di8.
conti.r.rui.t:bs at··~~ny pa~nt nn the eahb d<k"'£ not. es:et;-ed ·J'h nf the ine·T.dent vn1V"G when ·d:riH'D by " 
RLAU m~mting th.mw· qM~eUkahonok 

fLtL1L2 MAtf .Ph·wetttfc:ttL MA U rJ;mrmnents and thr·Ar BY&:.'-t'htU'il osmrhN:timw 1:<:~ t:hn tdJli.> tm1M} ,;igm>l 
t1Cfh:;dkm!5. due kt their nu:dn.hnitc brid.gin.ff i.mpuimH;,:\ \Vhle th.Ls lmpeJ.a:w:::e shall he impbrtt0tttej &s 
~fkCifieJ in Sedi.ou 7, pl¥0.mnmt of Rf.AUs along the ~<:nx.:ia\ <~able nntHt abo be <.xmtrd.lmi b1 emn:.Jn;- thd 
n~ilcdimw h:un1 tht1 GL\.U dn nat odd ?tt pha.'H3 to a dg:nifitant degr-ee, 

Cmw:ial <:1.\Mes mar.h:i!. at!! sped£ed i:n BA·,:i:UJ have nmrks at :reguhr 2.5 m sp;H:ing; a &li\G '~<MU nnly &)(' 
pbmil" 0.t ~~mark on the <::ahki, This gua:rnnbecs h:;th a minimuu1 epi,dng !:wtwe!;n MAG>-1 <:d 2:fi ttt, 'utd c<:.m
t.roHingthe rdative sp<t.e'ng dhiAJJs to ensutv nunahgn.nent rm f:ractbna] WH'N.dt'ngth !:xmmb:ctH>. 

The ·v;td number d' MAUs oo a cable •regmerJ .. dmU not e:tt:-<Wd 1G\L 

S./L2.3 'rh.Htk Ca,M0 Syekm1 u~-ou:ndh;14> Th<~ shicLl ecmdud(}r <:~f ew.:h qn:m:id. cable (:it:3l{tn0.nt sfwli 
!<Wkt. det:trit.:nl U1nh:uA urith wr e{f£'d.h\! vxrih u~fi!.nt.nce (ttY Annex:) of. U!M point and aAdl not muJt.t: eiedy{. 
ad eon tad with ecrt'h .:(-¥.wiwm (m tmeh. ohjf;GU; ~w hulhhng Rtructu:rd :md;nl, clucting, p.httttbing fkd .. u~T,. ur 
«Lht.r uninb~rhhxl. tondu>:tor . .In.subt<n-.'f mfiY he mwd k:< z:nver 1:t.n.y i>i.lH:t.iid o:mn<:~cbrB u.&rd to join c~~bh: s~0 
hons arld ti~rminntnm, to e<t!>.Ur<.> bmt this tW)u.i.n!rtkfmt is meL Ad.&K~V(~ iW b'mt attach<:'d a~: in&t.alht.ion thm~ 
is atXeptahk~. 

Thi<! !>.p~x:ifkadnn 1s .int~mdtid kn: U®i~ v?U:..h.i.n (i:ntraphnt} bni.idingtL A:pp-Hcd:ium; .requi.r.ing int0rphnt t('h

ncd;imw by· "".n:ty of i~b2rnJ.ii (nu:tdoo-m} ;mmm\ may· n;-quin~ q:wtid <::nnsid<~mt:ion h:,yond Hv: !\K<.>pt~ wf t.h~~ 
!d.:}lnthrd. 

The shcrr.th i.~nndudn:r ofthe h til. c.nhle d1atl be ('(.e:rw.ed:ed 0 the earth r<:~t\on~nte M dtntsi.& t!f Hw DTE .. 

i:tfL3 f,.Hbdlng. h iA h.1>:.'or).IT\tnt.nd.z:.>d that each M.AU bnd 8upfXi-thng docut:tHJitoJi~mJ be labeled i.n a mrm· 
ncr vhlble h t.he UiWt with :it kast. these pm:"'t'tm.d;ecs; 

(1} Iht.n mki capabih ty i:n. Mh/i> 
(2} f'i>wE:r kvd in term~>\ d. nnxin.Nm cuuent dtwin 
en Sah:•ty WfW:rtbg {fur e:.amph:, irwdt hHianl) 

8.'(",! Chmm'a18afety ReqwkententrLAll EtAtbn.s m;;ntingtt/,1 ,'ltnnd<<nd sba!"i cmlf<:wm tnone of the fl)1. 
hwin.gUW Pnblkat:inns: iH:\0. !5L 4J:S !GL or 950 [8) .. 

8/1.:& Net'W():tk. Ssfuty :RkKpi!..lr<m~~EntJh Thb f.ecdon sHt& h:r.th a numbe-r of:rec.nmmen.d..'<tiM~t and guide
En£B rdateil Vi n~fdy o:mu.Tns, th~ list. Is n&~ither. ;;mnpl<A:~: nor d(Hi'~ it ~nldress a.L posdbh> 1-i§:ft.ty b:oW~H, 
The <hod.gner 1H m)p:'d to u>nmdt the, n;kvant !ocnl, :nathmaL ,£nd int<&rnatlond s>~afety n.~gulr.it:bns to erdtue 
<;;:~mphann~ with Ht<l app:wpriste stnndanb, :f:'W{&r<mO:'iil! lAS) and j)i9] yr.vvide }Nfdihonatguid:(~Hct\, 

I.ll1>tid ani<>. rtfottwm'k. tn.:ntk i.;&bk EYRtems n.,; dtvva-ibod in. this t!tamb.rd '\re uubje-ct. k1 at ief:st fhur direct 
ded:r:kd fmf<:oty hHzx&n1"' during their J..Ht., Th•%V) h&.'Mt«is a.r.o 

(1) Dirt'(i: (;;:mtac.t betw(trl hmal m)t\"<,nrk ewrrtp(m.ents and p>Wet' iW" lighting dtY.uitn .. 
en StHtie d:1.atg{; buH.dup 0H lwe:a1 ntAW"1:itk t$!hbs rmd eon:tplniJdS .. 

un H.igbencl'f0' \;n~n.~i~mt'-1 umphd unh} the Juefil ndwurk t:Hhling GJSUcrn. 
(4) Fwhut:hJ cld'lfi:onmees bd;wH~n sak4:.y gTmmds to wbieh vadmm network K•mpnnen.b f.i.n: ;;:onnedlbzL 

ThHiW df:!ctt"lt>'il H:ddy ba::wrds., tu w"h~th aH dmlhr u.ibhqr system~ are subjeet, ""hol.l1d hio alh.w-~ah><i 
pn1wuJy fur« .loeal net:werk i0 perlorm phlpe:dy, h ad&ihQn t(l ptc)'fiB){!nZ far p-rqmrly haw:l.1bg- fhf!:~HI fif.uhs 
in mt fJ)Ct11t:imml >ry!>.killl., qwd.&l measnnos must htl h.ken. te CMHrt; that itw irdtondcd mrkty feat:urw:~ H«~ 
nnt WltfH'VA d udng imlhUation Gf n m¥>v nd:w ()fiT or d uri.ng rmtdif.lanhun of !m odstintr nd.w<wk 

"h...-!~r imphrnen.b.Hon f}t Hu, hl.bwlng pnrdd.on.s wm g.K•cl-b<' d.B~t'NHW tl.w likdihozyd nf f'lh:".1CTI ha:r.ordz 
V1 peJ'tiOH& in.d<tllb.g· o.nd i'lfWHtti:ng the lo<:<<d an:;a ntlt .. wnrk .. 

JS4 

 CBRLANS AESOPPANY ASASBE machines nay be emmloved, if ib hee been can.
4 Ww worsbcase mgmeal refloclion dug to ihe impedance diacoutinulties ab ane pele’ ar theenable does met exesed 7% of the incident weve when driven bye

MAU mounting these sueciications.

 

B.6cL2 MAU Placement. MAL) mewponents and thelr associated nunnections fo the cable cause si
refiections due bo their nanintinite bridgime impedance, While this iopedsrce shall he ivephemiontid as
apecifedl In heelion 7. glacement of MAL along the comaal table must aled be contrallad tn seeure tet
retigetions frenthe MAL) do mie add in phase toa aloniidast degree

Conmsial cables marked as speciied In 3.42.2 heve merke abreguiar 26 mapeactig: a MAT? ehall ania be
pinsed ab amaron the onble, This guararteas both a minimum epacing between MAUs af 2.5 mm, and cemn-
trolling the relative apacing of MAUty ensure nonalignment om fractional wavelength boundaries.

The total wumber af MAUs an ¢ cable scgrment shall mol axceod 100,

   
  

  

  

 

RaTek Celle Gysteu: Grdunding. The alueld conductor of ouch comnial cable segment shedl
mehediceiriggs canine? avis on efeotios eanth rference ee Annex) of one polnt end shall sot ynake adeetrt-

euaf amorrbered GelBA oewth cieeuainere ai¢ ach abjecta batdi8 struct roetel, ducting, phebing fixture, or
alher unintend y domdal conmectera used ta loin cahie geo.
tions and tected satan henxt ebbech inateleben dane

is aecaptebla,
‘Tie epecticatian ie inhended far ase-wilhi z 2 ABDUtalons remaining internane ce

nections by who of aclermel (ootdoers) wens may require spacial caueidermiion beyond the deogeof the
stonderd.

The sheath oemducter of the AUN cable

  

 
 
 
 

 

 
 

 

 

 

 all be ermneuted to the Garth referenne cr chasete of the TYPE:

B.6.3 Lebeling, Pb in recemriencded thal each MAL land swonortineg documentation) balabelecd in 4 mar
ner visible to the user with at lenet these parameters:

 
 

ibs capability gy Mibés
(2) Power lovel in tere of maximum current dFain

Gh Safety warning Gor eames, shock hasard)

a. Environmental Sookieines.

 
 

 

 Ged dreamerSalety RegurrementeAl Liohd monthigtile suutdend givell comfern: te one ofthe fl
lowingURC Publivations: SA0 (84 428 (8)mr asa!

RCRTES Par DSOBET SSGOCe Gens Separate hy

8.7.2 Network Safety Requircmenta.This section sete forth a saaiber ofrecommendations and enide
Beow related to dafely coticerna, tho Het ie neither commleie mor does ih address all possible safely issues.

ipner ia urged to comaull tke relevant local, wathowal snd international safety reeulabions ts erie
compliance with be apprepriste stamdarts. References ASL and (AG! provide additional puidance.

Lock area nonwork bronk cable avyeteme ae desorbed im thie standard are cobiect to of leset fauy direct
alectridel safely hagerds doring their use. These hasards are

 

    

    
 

  

  

fh EMeect coutuct between ocel network commonerte and goeraror Hehting ceeubte.
(2) Stelle shares butldup en local network cables ancl comeonents.
(2) High-eseruy trinsieie coupidd onto tine lpcal mebwork calling eyetein.
(4) Folendial dillecences betsceun safety avounds to which various nelwork components are commectad.

    

These clectrical aatety hasards, io-which all similar cahllog eysiems are cublect, chould be alleviated
properky for s locel networkfo perform properly, In addition ta provisions far pr:oparly hendlingthese faaita
ih onetrshons! eyelen, special miensures must be dalben to snare thet the intended safely Teelares are
mol nezaiad during instalation ef a mew network or during madi tiestion of an existing soba,

Proper hupletiontiuien of Lhe Ailewing peuviish 2 will ervaiiy decresee the Hkelihood of whoo: hasnwds
ta persona installingand unerating the local arse webeark.
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kX)J[FC UW!~.(J ~ 19T! 
ANS\ilf:aUc. 2\.d GG/ .;;. l.W:J:'r I\l :1 k>" 

K?.!Ll f:rnBbl.lb.&tiom;, Snu:r:d i:::;~;t;;:dbbm pradiz;e, 11.<' rkdbeci by applbnbk hrn! wdmi and rt~~fid:~'ti+H, 
du.ll ht:' fd.lowcd in (N\Wy inRt.<mc\~· in wbt.:h :nid:t p_r;;;:.:;ti/G.J ~:'i ;~.ppiJz;ahl$. 

R7 .2,.2 Grnu:ndb]g. The dtidd uf the t:nmk w<tx.ir.d nt.bk du-tL k* dhKt;ive\y grnunded >d; only mw 
pvln.t along th.e hmgt;L of the <.::rthb. EHvcti'ot;:}y §:nliindqf mNU\t< pcr.rna.nc:nUy ev:tut<0tt.txi te enri::h. thnmg:h a 
.!;;'YG\md ~.:unut!cti~m of :gu.fhdFndy low i.mpo:.i.anv:l auJ hrnring sufllick~nt w.upas::ity h r.rreV('Tit th~ butHing up 
rsfv0H.;ager; that mRY nwult ill nn.due haJ;ard h1 cnnneded rJqdpment nr tA fX'1'9Mi:< 

e, 1,:/Ui S0fdy, Al !. porhm~s M' th0 trunk otbling: toYltmn that Hn; at tL0 «m\%1 p/t~>:ntid.i aB U:w tnmk 
coHe :<!hdJ he in.i:itd4ti..'d by <l.d.;;qu.;:~i:e H1tMM to p:tt'i\·"en.t their eonvu:t by dtlHot' !.V.~Nr;;us or by uri~nhorukd 
.eondm:torH! or g:raund.iL Tl:w ins<lhtl(m ern.pl.eyed 2haH prnvide dw srmw ct' g:n.'aL~:r d.i.toled:rie tN>is'Umtc ttl 
enrrent d<tw r.w Ht<' irumlation r<'quirvd bt'twm.l:n the !mk;:r:mm:::t sb~dcl. (~fthe tn:mk. niblc and the dlt'N~,men" 
tiOrH'd '<-tninten.dHd <:<mdu0:.on~- Tb6 a.~c nf brtD.I<:ltlng h<Wb [:'! pe-rn.ittwi, prnvkkd thd tiU(h boob (or 
3b<:'v<~S) Arc rrwcluiniudiy and nbdr.k.-dy ~\qu!vakv1.t to th6 Lr-unk cabk< •mh\t :in.tu1atJnn c:haxad.t;rirrtiefl 
,,ud CS,l'i'> net rc.rn.oyv( H>sil.y (that i;;;, thdy shaH f.lN~VHnt Luldver'tm:<iJ :rmnovd hy a &}'i'!bt:n 0}H.Jrnhrr.\ 

Thr; MAU shd1. be En dec;iwwd. that dw p:r.ov+siorm ofB-7,2A m~d 8.'?.\ilA w1-e 1wt dd~>aLed if the vmr~~etnr 
dfil(in.g tlHt AUT cah!0 tu tht' fuL\U i1-l tt:rw.rvorL 

Portions d:' the tru.nk. usbling syf'ltmn fr,aL mey h'l:mtw live du.r.bg tho d.~.a .. sipatknt of a hghA'DH'IJY tr>w ... 
d!Omt by the edJhtg ,'!ygt:cm shaH abo be i::nsu.l.ah:d ;:m desrrihcd in !:\,''!,2,3, 

8."1.2.4 Ht'(%1lkil9'0Ftli PrntJ'L MAt!& meeting this :f\t;tn(htd shnulJ p:nwide ~' c-..:nb~oJk'<:l hr.ed::dmvn path 
flv.rt wlll f+hu.r.t higlH.':lWtgy t:ratL'>hmts to r.m cf.Loetive ground eittH1r thnmgh E separate s,r.tf0t:,r' (tHJ\J.tlu <.:hts.
m~d:.h:n. m: Hmmgh tJ:w overHl1 shidd ufth" hnmch cable, Thii> b:rm:~k.d<.Jvm nJt.H_;v; of thi.~. ct>ntn;Ued bn;o_k .. 
do'>"m p;).th must :mt~d tb~ i.«9htbn TBqui:rem<\nta fer the MAU spedJkd. irt &,J,2J. 

8.7SL& ltet&t{~)Kl: .Bcu.ndHcey. Tht~ l&ihthn bow:;d~it'Y b/.vhodltho i:n:anch (Hhl.;; ;~.nd. tn.:mk G\ble svd· 
fk~d in 8.2..2:-l dmll he m~>intai m>.<:J hi p.rqw-xly mePt tho <mfd;y :rquin1mvnta ofth:b gL~tw:b.rd. 

WARNING: It. i;;: iL~BHN~d that thu D'Ui: eqd.pn.tent h prnpctly earthed u:nd. not bft \'L;;~>ting irt atJ:rFin:d 
by "dmih!y intouhd.:'d i.K powio:r dht.r~Imtbn flJ<rL:nL~ Th: uMc of ikmtilig or. in10ule.t-<td DTEs h b;~yond Lh.e 
stnpe oft}\};:,. :"!tandm:d, 

( 0 When wr:ptsl.n.g: the s.hi.t:.l J Df the trun.k uws:L:d ;)-> b k<: !(w an.y :red sc:n, can: ~h >d 1 ln t'2/:Wt'iw:d. to f\nr><J r<:' 

±hrtt ~1w >~hh:dd does net mak•• did~ried o:m.bc!; wiil<. any nnirhmded umdudorg or g:tO\.tr\di:< PGtHn· 

n.d p~~rformi n.g thH opHmtil.::n ci;.<mld not do so if dbtip<<t.iFn. ofu high 10\:nug:y tranzierd. by the cgb.!h~v 
ilysknn i:'! Ekdy d1.1ring th~ thtte tk~ Bhidd. {$to ht; 6XV~MuL .Pewnnnd :'!huuid. not: conhwt tmtb tlK, 
~hidd gnd Hl}' gn:nmded (<Jltd.uet& d; any ti.n:u·~ 

(2) Ed'l}N b:n.~abng Lbi~ tr:un.k tm-o:xi~d. c~lhb fh ;;my !Tmwrt, a d:ro:p with mwpad.ty P([UHl. b thet ()fth.e 
S:h.Jd& Of the ()(ltt.:d.i'il tahlH ShhlJ be HJt!XAd to tbe t~fi~_h'f thidd in i:lti.th a mO.tltt0r 83 to jnin the two 
piN;c.~ and V! n:<otit.t4in -:::zm.ti.nu!.ty wht:\i:\ the t\h.idd. ~/the t:nmk: t'Hble. is M\>7(<.f'eJ, litis i:<t:nl.p ~hall o.wt. 
be nlmo:vPd u:nhl htter rw:rmallli:tidd. cenhnu.ity h:;>s b<:o0n :nmb:rtd.-

{3} At no tinte sh0uld the :tbidd of filt}' fl\kt:L:m oftl:t maxbl tnm.k eahle to which an M.AU o:r MAUB nn: 
n.tt<Khed be penn{h:(;d. to {bat: with@J an d1h:;t:h'e grnu.nd ronned:ion .. {f H m.'dinn of thmtin.g eahk if!. 
tu he ad.dmi to r.m 0xiating ed.Jk'. f}'dmn, t},~, i:nddhr cl-,,aE t<\KO d'tr0 uot to cnmpkt:.~ frk~ dn;uit 
beh\H~en. Uw dtidd nf the H!irthng s::ah\e &t~C:tian and tlbc gt'GU.rtded c-tbb ser:ti.cn thn:'l>ugb body <'H1J.tm:t. 

{4} The i.nntalbbnn h1t~tnwtiont~ f'0:r netwtrrk eompoaro.n:W shaH r;n:tbdn hmg:u.ctf.r<~ wMeh fam!Jia6t~'f'l fh0 
i.nstslkw with HH·l t:R.u:ti.(Kt\11 w.Gntinncd h1 thic ah(IV\1 pa:r.agraph.'i, 

U.'i} NEhwo:rk (;,:;,mpGn.ro.nb ~:th.dl <xmb.b. prwnhwnt wamlng hheb that :ref.:'.t ~n!:'t.nllH~ ~~nd strvieu pHF 
.Wlti.nd t0 the mdhty nub:'£ b. ili0 instathhon insrxurtinns, 

f.t7,Kl St~WM1pdi.bilHy Levet0. Snurz;e~ of inw:rh.'nmet~ frwn the ;:nvimnr.neui ittdudH ele:t:nnnagrwtk 
Ed&, ;:;[H::tnmbd<: d.kehar.ge, Lan(:tkn.t vdtag0f! hdWH·~u ttlrth f:(m.rwethns., a.nd f'l.i.nilm:' int:e:d(~Fmf0 . .M.;:+ 
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 B72 dneielietions. Bowed 4

#hall be-flbewed! dn every tax
Hnblan praebice, aH ei

aRack Gooourding. The shield of the Gramk coasini cable shell be ullsetivels grounded at anly one

nuint along the length of the cunie. ilechively grounded MGABORN, ently conaiectadbio earth throngs a
ground connection of ouflicientiy low impedance and) uiicien! ampaciy to nrerast (he ‘balling wp

Epnieantar ter persona,
   

 
 

 

  
 

  

of wallages thal mmy redull my wndue harvard to cemnected ad

B28 Safeie All portions af the irik caving evyetem: that-aro at the s potential ss the te  
  

 cable shall be inewiated by adeauate maand fo prevent thelr contact by aller persons or by arontanded
conductors er ermumis: The inguldtion emeloyed shall pravide the sume.or greaior digiectric rogitanes ta
current few ee the insulation required between the outermost shiakd of the trunk ouble and the abovemen-

tioned umintended camdecters. “Phe tee of iulebiag henle he perroaitted, oriviied thal such beots (or
sleeved) are mechmically ard elecbricalb aqulvalent is boumk cable outer inolatian charseterishies
and are not removed eagily (thatin,thew ehall preventiinadvertent removal by a ayetem operaie),

The MAUshell bewo designedthat the provisions of 6.7.2.9 and 8.75.4 are wot defeated ifthe vornectas
ating Die ALT copie tothe MAL 3s removed.

Portions of Che trunk. cabling avetem that aeay beraise live duging Ube dissinetion of a hugh-energy teas
sient by the cabling avetesw shall alan be oneulaied as cleseriied ie i.)

   
 

  

  

    

 

 

 
  

    

 
 

that

nectionor threugh the overall shicAoafthe branch calle.
deven path swell meet the idolabion requiresients for the MALT specified|anani

a.
Ded iy

a ievlagion Rounders The isnlation boundary belweanthe beench cable acd trunk cable apoct-
shull ie maintained to properly meet the safely requireneviie oftinis standard,  
 

 

 
 

WAIT GE BLdg asaumed that ine DPE edie in properlyearthed andnot left feat RE OF 8serviced j
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cL) When erposivwthe ahigid of the trunk coaxial ca tle lot any reassert, care shall be axorclead te aneure

thal the shield does net make electrical eanket:withssy mintendod conduc bore-or erowuncds, Persson
Hel performing the aperabon should nob de ton ofa bigs emt By tine: cabobeng
aysiu i¢ Heely during the 3 é . beth the

ete suk any greanded COTE

 
 

  
 

 
 
 
  

 

 

ny Terkeen, B atrap wilh-aawpacity equal te that ef thevaxial cable shall be offend te the cable shinit im suck. a winceadto dain Ghe twoshied of the er

is severed, This Strang atall wetgleces and to maintain continuity whethe ehueld. ofthe trunk exh

be removed wlll afer nerted ehield, comtimalty 3 heen, restore,
iS) At ne time shauld the shield of aw portion of Use comulal trunk calle tow
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attached be permittedto deat withent as éfthetive ground onuection. ifs section af hosting cable is
is be addedco an existe cable ayetattbe@-tnataller sual: Lake care nel ie gumplele the eireull belwoon theshidid of the flouting cable Hogroundad cable gestion theaupgh bady cariwet,

  id?) The inetaliationinetmuctionsfor network teumpononis shall cmiain language which Gemibwriees the
imetaller with the cautiods mentionin the aboew garaeragke.

ih} Nebwork componente dial contain prominont warning luhels thet refer instaflers and dervice per
 sonnel 16 the selely neler in ihe inelalistion insiruc
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J~:V\Tt~~; $&.!)2··~~ : 1H9:3 
AN8Uk8K Std wn.::. !l¥!3 E<l:tkn 

tiplf ~s)Ui'tf8 <lfh~tcrferen U) rruy U)ll.t:rihit? tu vdh\gD hu.ildup betw•>e:s-:\. th•~ {:-<mxi;d t:;'' b.b rmd the ei·!.dh cun" 
n.edJnn of H I.YI'.K 
Th~ phplt0al dmnnd h.ar.dwan~ :<JuA. nH>A; i.b o\}ht<.,1fiz,ri.b'Ji~8 wh,;u q:+rubn.g in f:~tUwr of Hw {dbwbg 

v .. mdibmoL 

n; A.mhient pl~nc WRVO fkld of 1 V!tn fn:u:n l.O kf:h Ihnmgh ;m 1\r:LHz, :'i VilE frmn ?0 "f•HL!i through 
1. G.Hz. 

Nfh'E: Ln'dB (gkk .. <V! k11 fs<><r' h·,.m<.l~<>;'t'Jt .. -;,t.i.<>,~l~. 

un IntetH:orew::e nAL:-tgf· ,,r 1 Vh~3 fW>'lJt sbpu, h)h'\1"00tl u:;axid i:Bhl'.b shidd ~md iYYl? un:th t'tmnw.::timT 
h:r f!l<i"d,.m.pk :h.S V ;H;·a.k. f:y a :1.0 MJTz d.rw WflVH wLh & 60 0. &:n:J.ri.C~~ ni~istane<~-

Mi\.Ut'i JmH4:in.g this titA:md.,;:rd &hodd prtwd\i m:i<.:que.i:·r tf gtnund F~·(·\tr.t; h' $(.l\i;:;fy the ;x;fenmuA FMC 
~l.pn:cifh;a hvne, 

& 7,iL2 l':mirudtmi .f.,evds. The physkal. "&tAU ~md. trunk cnU~· ;:;yHcm 3haU eomply with ilf)(Jkn.Ue 
hwd an.d ndim:m.l ui+~s 1.uch ag FCC Thx~..kd: 20780.-1.980 [A.11j in tb; USA,. Squi;mwd ;;:.h~tH vrm.piy with 
kwd o.nd n.nt:b:nd r>:·)q nireme:n.b for hn:ibd;i~m uf ei'.Fd.:nn:n.a;;'rWUt i ntuff>imn u;. YJJwn1 rw local or :n.diond 
N~q ui.rBments <<:ir:htt, u;_uipm~n1t dutll 0:Jm ply with f:IHVR T\.th1 ica.th':nl 22 t t] .. 

& 7 A 1\~~np0r4iu:n~ Mnd IL.11mid:H.t\ 'The MAU a.rd. a5~/xcid~d wnmx:hJr/u;ble fi:ftii/:mi.il MY exrx~tt>:d to 
""'" ~_,,>' (' ·• .,.,_ ''' f ''""'"''' "'·' ' , .. , .... , ._.;, ··''' .,'·•0' " '' j-·,· ' ,.,. )'\·' "'i'"" "''>]Nt·· ·vj t' ,.,..,,.,,.,.,.,,.;,.,.,,,_, 1'· ...... ··,~ i"j. ' . ·-' ., \ .,.,. .. ·, ~= ~-~ z.~;:--:..~-~:t: _ .. ·~ ~ .. :... (.-= L..:~:"Yv"~.:>...:~~-~~-~ :r~:'l:.ngf ... ~~· v :>.:i. '::'~~; ::}n.~::f.t.~~-~~"1::~.-=- t..:..h.-.t . .:.~.._.~::.,. .~.0': ~ ~ .~."}. ~.:.:. ... ~··t~ ~-'"'-··~·~·~·_:;...:-:·-"= .::;;(:~~-:- ::::.-~ , . .:: U.h.:J:.:.:c ~~.;~ a n_g thl.~ .~l·· 

<~d handhng ~wrh a£ Uw{:k ~wd vi:'nat:wn. :::Sp":Jc\!Je noqmr.,nw·nt,s mA valu<~i~ h>:r t.heB<! p.at<>m.ut~n:'i> a:re nm· 
:-<iden'<l to be b0y~md tbe t<eopt~ nf fbi;.:: d:awbnL Ma nafaetnrers Hre rHpP>1kod tn irdkHtO in U-;M ii(;;.,rutun~ 

<:H.;~~Jdded with Hw MAt..i brA mt the MAU if posrdHF} Httc oyend:Iug ~..onvhAtmwnt i'>"[XXifhHJ<H.i£ b~ L~dl> 
htt~~ ,o:Ql,~divn, inl"h.llation, u.nd UJ$inh>n;~n<::t~ Elf' the~w u>m.pon.tmtr. GN: rd~W>:;n>:,h r.A un "fvr sp:ocl d.tHt:h:n b:·n:'-· 
mlnolq;y. 

8,7,5. lteguhd.<fEY .R.e.qu.i.l.'0ments, 'fhf: di\fi.ign of .M.Al..i and nwdium cum.p~>nml\:!{. t<hvul.d take i:n.to eon· 
tzi.~kn:l.l.:iun +pphcabk hca.l nr ndru:::s.l relp:cirenwnts .. StY·) rd1:~tenc,;);., [/iS), [ABL !A 7L. tABJ, lABL \md fA1.U 
>md App{o.ndi.N. A "f.>-r hl"lpFd row: urcc :o.:wteri.sJ. 1 u 
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\;~~.{~/lH)f ?P~"<U: ... J· ·: f~Jk:S 

:\N~:~t f}::.t:;.F~ 5.~.:::{ !:P:\~~.·~::~* tJJ:f E.dfj.i)f: 

/i tt:}p<::~thn:· ~sqt oJn.It(·Ct.G S(~~ttr~~:~nt~ nr nM1///(~·~)t rr~(~diun~ thg~~::thi~~--~ fh':..)--~ ~1:1l:·.:::~~:·Lng· t~:~p:)l(~<~~:~~1 {:tnd a 
MATT )Avo thHn <''-t\"- Hh.w,,\d. by ru!H; jnJ)';.rLb:d )i.fi_(:manb O:LJ.!: tOI;;A.SLh, 60G rn 

<Ut<l IOD yL;,;bnrlt; fer t<;!BASE2, 1.bi~ rn nnd )G ikw HlHASE-T, ·r;;:tni:;:ud WQ m hnk *''i(D'lNtJ!::}, 

H<'JNH.tcr );;,vrF WIH \Hidl. tfj <'iJ(tHnd th('o n<"h"' th h#q{th 
\Y}}ttW'''Ti!!·,,, i'iE de£m;-d iw· iG., 'f 
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WOi!BC i:if!Q~k1 :: lt<llt 
ANfi/H'~E:E B!::d 8\V.:l, Hi&;{ bi.iti!!lrr 

F'ilh"x {)ptie Medium .A:ttachmi~~td Un:i.t flf(}!\<fAD}. The p:nt:hln nf the ph,v;;bii b.y0.-r hM .. w&.en thi 
FOMDI a.ml AUf (o:r rqwater unit pbyHicrtllayt~t ~ligw::ding !PI.Bj whe:n thr1 ALl i0. rut impiemEnLd; whitb 
(.:)(.}fltmdn-tt thfl: decb:u.nin; that ttmtsmit, w-cdw\ and m,n.,a.ge the ~·:nmded s±gndn im;:n:et:lsed mt., rmd nwov, 
ea->.0 fmm, the nphe<\l t1her nhk• li.:nk 8t~•rna'tL 

FClN:~:r Ophe M>!dhMn .. DepetM:'k.{o.t I:t1terfM.e0 (F'()M.Dl}, 'J1w m<:.'<:hankB.] anJ 0ptical in:b:d'2ee h<:iwN.>n 
th~t\ optiutl Hher eahk hnk &<:~gment and the .'FO.l\1AU. 

F'ihor Optic Ph:w~d.eitl M®diin:m. A.ttauhrn.ent CF'OPM .. :\.L Th~ pttrdnn nf th(1 .FOMAF that e(mtahw the 
1\.wd.i.nn<"l drtuitq~ 

FOmL Cnmpntibnity b:tt0riaee&;. Th6 .F'OMD! 110d th.0 Am (nptbna.L; thE t:w<:; pvin.ts at which hfndwnn~ 
trrtnr;.atib:W.ty iG ddL~t:x:! h1 ttl.ht¥; w:n:necthm. Gf' iw:l.cpenikmH;v d(~si.gned mid m<mu:fa.ctm-<ed o::llli{XJmj!Jf:l tll 
tJ-w baseband npb;.qJ hh~!t utbh~ 1i.nk M:g:rrHmL 

hnk ~mg;rn[w~L Th.i~ ;mi:rd: .. --tt..._p:<nt ibll. d.upkm. nwdimn e~mne<.:+iun hei;wt*n tw~> \\Hd only two T4<iJ'di\lm .. 
Uep0mbnt In ho rfm;es (hf D:b). 

Opt.k::al F'ihef' Cable Lh:~k &'t,Mmt, A Lngt.h of optkal :fU:wr cable thnt wntai:ns two npbeal fibers, BB 
1>p~~t.Hhd in i:.U:LGJ, nnd is c0mpr.i.3(%} of ztrlo or mono optkal ilber ca.hle sm,i)\;ns and th0ir m.;:mn ofi:n.ten~;n. 
ne-d::inn, with NKh up.tkil! Hber termhtated at e&ch end in the, optied nmmwto:r p.!vg qY\:,·di'ied iu B.&JLS, 

OpHcd f.dio Sign.~t..L Thi.~ s-l.gnnt t:ra::ii>rtd.tHd. by tho FOMAU i:nb it':J traMrnit q;&iud f.lb<:~ J.uri:ng the dk 
tWH.e 0 fth;~ DO chtuit, 

Phcdtet •. Conrrb.ta d' a data f'mm~~ r.;,<;: !h:tlned. p:revlmwly, p:re..:xdod by the P':reambk m1d tlw Shut. F'rm.nc 
Ddimth.'L 

SA· C0nr(%ttlbi.1:Hy Inter.h:;ijs<~. Th~: repiod:e· dw.ll att~1ch i/~ ib r:etwm-h. :M:g:mt$b by any of tEH~ maanr. 
mpeciil~~d bdew .. 

 
  TEaia LOMAANE METROPOLITAN ARMA SE ARRIEE Sat BO. 3 ARES:

Miber Optle MediawAtiachemest Unit CMOMCATT:. &
POAMDN nd AUN (or repenter anit 9 ALD GS ooh implementeddiwhich
ooniaing the clectronics Chal trausmil, receive, aod manage the encoded algnele bmoresred on, and recy
eed Thom, the optical der cable link segmend.

7 porkian af the piorsiesl layer bebendn the 
 

t
 

Fiber Ootie Mecium-Denondent Interface CMOMDD. The Hechanica: and optical imterisce hebweax
the oplical ier cable link seementand the PORLAY,

Biber Chedie Physical Miedivn Abluchment CPSPMA?. The portion af the FORMALthat contains the
fonctional cireudinn

PODRL BER. Mean bit error rate of fhe POTRL.

FOR Collision, Simultaneuis trangmission and reception of dats Taw FOMAT.

BOE. Compatibility Ieterfages. The AQMD ond the AUT lopfionall ihe bwe pointe abwhichhardware
cqmpallbilityia defined ta allew cannectian of independentiy designed and manufactured componente to
the basehand optical fher cable Huk soemnent.

   

POMAL?s Trent Oerlier! Fiber. The auiical Eber mate whichthe local OMAtranemgts algnals.

POMAL’s Hecoive Optical Pvher. The optical fiber fruwhich the local POMA? receives signals,

TRE UivterRepeater Link), Amechaniom for interconnecting bro and only two copeaior unite.

Hek acgeort. The poimi-temcint fell duples medium connection belweet two and onle ten Medium.
Depondent interfaces (META:

aphionl fhe. A flomentshaped eplical wavernide made of dialeckric materials.

Oyuical Miher Cable Dovterhaes. See PORTE.

 Optica! Pier Cable Link Segumemd. Ajoneih of optical Sher cable that somtaing fen optics! Shere, ae
gpecied ip GALG.E, and is comprised of ase or more onlical Rber cable sections and Their means ofintercon:
moolion, With onch opting! fiber terminated at cach end in tle antes! senneckor pine apecdtied pfBB8

  

Ontiea! Idle Sigel. The wienal transmitted be the FOMAL avte ike transmit eles! Aber duringtheidle
gate atthe DO ebeouit,

Packet. Consists af a data frome ag delined previonsly oroceded by the Preamble end the Stert Frame
Deloniier,

port. Asesment or TRL interlace of a repeater wail.

repeater und. The poten of a repeater acl that is inbooel of ite PMAAYLS interts 

  
regener set. 4 raparter wel gins ite assewieted MADs and, iigresant, AU Interfaces (ATIs.

a8 References, See 1S.

et Coanpadiiaiitw dnderhace. Tine sxpenter ghallatiachfe ta network seqmanta by amy of the meen
apeckied below.

Le

 

 

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



CSfvLVt:n 
Jfif)/11~~c f3P02~·3 199~i 

ANS!r!Ft'·S Std ~~(!2,:-j, .1.99·::, Edi::.io:-~ 

SA.I AUl Compatibf1ity, The rcpeatio:r unit shall be compatible at its AUI conncwtor (if so eqmpped) as 
speciiied in Section 7 with the exception nf the srgnaf.sua.!ity_error message Test, 7 .'2. L2 3, >lrhirh shall nnt 
be implemented. 

The A:iAUs associated with tlw repeat'in' shall be as spedfied in Section 8 for type 10BASE5 m: Section lD 
for typ0 10BASE2 v;ith the following restrictions: 

0) Th0 Md\U shall implement rccdvs mod{; coUisiun dded as dehned in S.:LL5 or lOALi\ 
(2) The MAU shall not implenwnt the signul_qrwhtyJTY(>r message Test functwn as defined in 8.2.1.1 

and 1fL=Ll.1. 
(3} The MAU shall not activate its Jabber function 'When operated under the worst-ease Jabber Lockup 

P:rotm:tion nmdition as specified b fL6.5, 

1\ii\l..TH associated with the repeater unit shall be as specified in Section 14 for t:ype lOBASE-T with the 
t'{',;;;triction that the MAU shall not perfr:.rm the signoJ.J(Uali(y_error message Ti:~Ht f\mdion. as defined in 
14,2,1,5, 

9.4.2 Direct Coaxial Cable Compatibility. The ropeater set, which includes l\:1AUE'- integrated with 
the repeater package (internal 0L4Us), may have any of the interfaces specified in the following subset· 
tions, 

9,4.2.1 Hired Cab h) Attt~chment CompatihiHty. The repeater shall be compatible at its coaxial tap 
mnnedor df sn HIU.ipped) as specdied in 8}i3 nf the 10BASE5 standard, The l\rlltUs associated with the 
repeater that are connech;d in this manner shall be sub,iect to the restrictions nfM.AUs as specifmd in 9Al. 

9A.2.2 "N" Connector Compatibility. Tbe repeater shall be compatible at its Type N connector tif so 
equipped) as specified in 8}5, The Ivf/tUs associated with tho repeater that are connected in this manner 
shall be subject to the restridions uf?.t<\Us as specified in 9.4.L 

9A,2,3 BNC Compatibility. Tb::; repeater shall be compatible at its BNC connector (if so equipped) as 
spodfwd in 10JL Th'' MAth associated with dw repeater that are connected in this tnanner shall he sub
ject to the restrictions uf I\iA Us as specified in 9 A.l 

9A.,3 Link Segment Compatibility. The compatfbihty interf:v:os fn:r link segments including IRL seg· 
ments are either vendor-dependent, as specified in 9A}3.1, Of are vendor·indepondr:>nt MDI, as defined in 
the remmnder of this eeetion, 

9.4.3.1 Vendor·D(~pendent IRl" The budget allowances for the topolo&'Y supported by the IRL shal1 
en;;:ure that the tntal network round-trip delay rN.;.uirement is mot and the maximum tdHsinn frame siz0 of 
511 bits is not exceeded. (See BJU and HU U 

9AJt2 Vendtn·&independent FOIRL A vend;g·independent. FOElL provides a standard means of 
connecting t\vo repeater units, It comprises a fiber nptic medium link segment, a FOIVLAU at each end nf 
the link segment, and if prPsent, AU Interface:;, A vendor·indepemkmt FOIRL i:; suitable liJr interconnect
ing cnaxia.l segments, especially segments located in dihi:•rent buildings, 

The vendor-independent FOf.1i\.U should be Wl11patible at its FOMDI, as specified in 9,1:1. If a FOJ\1AU 
contains an AU Interface, it shall be electrically and mechanically conrpatibhl at its AUI connector as spot> 
i.tied in Section 7, \Yi.th the exeepbon nf the signal_quaiitvJTror message Test, 72 L23, '.vhich shall not be 
Lm plemented, 

9,4.3.11 Twisted-Pair Jack Compatibility. The repeater f'et shall be cnmpatlb!e at its 8-pin modular 
jack i}fso equipped), as specified in VL5 The MAUs associated with the repeater set that are cmmccted in 
this manner shall be subject to the restrictions of lv1.AUs, as sped fwd in 9.<:tL 

9.5.1 Repeater Set Network Propertie<'L Tho repeater set shaH be transparent to all network acquisi
tion activity and to all DTEs. The repeater set shall not a]ter th.:' hasic fmrnes,s eriterion for all DTEs to 

139 
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$.4,1 SUT Compatibility. The repeater unit shall be compatible at iis AUT connector Uf se equipped) as
speciiied in Section 7 with the exception of the signedquadityerror message Test, 7.2.19.3, which shall not
be implemented.

The MAUs associated with the repeater shall be as specified in Section8 for type LOBASEIA or Section 10
for type LOBASE? with the following restrictions:

 

fl) The MAUshall implement receive mode collision detect as defined in 89.1.5 or 16.4.1.4.
(9) The MATshall nol implement the signedguelityerror message Test fanction as defined in 8.2.1.1

and 20.9.4.4,

(@) ‘The MAUshall not activate ite Jabber function when operated under the worst-case Jabber Lockup
Protection condiiian as sperified in B65.

MAUs associated with the repeater unit shall be as §especeified in Section 14 for type LOBASE-T eith the
restriction that the MAU shall nat perform the ay, iverror message Test function as defined in
LALA.

 
   

8.42 Direct Coaxial Cable Compatibility. The repeater set, which includes MAUs inteprated with
the repeater package linternal MAUs), may have any of the interfaces epecified im the following subsec-
TORR.

 

84.2.4 Threet Cable Attachment Compatibility. The repester shall be compatible at its coaxial tap
eonnectur (if se equipped} as specified in 6.9.8 ef the LOBASES standard. The MAls assuciated with the
reperter that are connested in this manner shall be subject to the restrictions ef MAUs as specified in 8.4.1,

 

$.4.2.2 “A” Connector Compatibility, The repeater shall be compatible at its Type N connector (if se
equipped) as specified in 4.3, The MAUs associated with the repeater that are connected in this manner
shall be sublect to Che restrictions of MAUs as specified in 9.4.1.

 

842.3 BNC Compatibility. The repeater shall be compatible at its BNOconnecter Gf so equipped) as
specified in 102.8. The MAUs assneluted with the rensater that are connected in this marmer shall be sub-
ject te the restrictions of MAUs as apecified in B-L.1.

 

8.4.3 Link Segment Conoatibilidy. Phe vompatibility interfaces fur linksegmenta including IRL seg-
ments are either vendurdependent, ax specified in O.4.3.1, ar are vendor-independent MDW, as defined in
the remainder of this section,

UdVendor-Dependent TRL. The budget allowances for the tepolugy supported by the IRL shall
ensure that the total network rmond-trip delay requirement is met and the maximum collision frame size of
SLi bite is mot exceeded. (See 8.6.) and 1.7.15 

 aay$45.2 VYordor-Independent POTRL. A vendar-independent POLRL provides a standard means of
contiestirg: two repeater units. It comprises a fiber wpiic medium link segment, a PORMLALY at each end of
the link segment, and i present, AU Interfaces. A vendor-independent POIRLis suitable for interconnect-
ing Coaxial segments, especially segments located in different buildings.

The vendorindependent POMAshould be compatible at ite FOMDI, as spectiiod in 84. La FOMAT

contains an AU loterface, 4 shall be electrically and mechanically compatible at i“ AUT connector as spec.ihed In Seetien 7, with the exeeption af the signalqualityerror message Test, 7.212038, which shall net be
implemented,

 

 

Ba5.8 Pwisted-Pair dack Compatibility. The reneater set shall be compatible at ita Spin modula
jack Gf ac equipped), ag epecified in 14.5. The MAUs nesocinted with the repeater set thab are comnected in
thie manner shall be subject bw the restrictions ofMAUs, as epecified in 9.4.1,

0.6 Basic Functions

2.5.1 Repeater Set Network Properties. The repeater set shall be transparent to all network acquisis
tien activity and to all DYTEs. The repeater set shall net alter the basi: fairness eriberion for all DYPTEs ts
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nc(.::t~-~)~ tt~.~~ 1TX~.t\VUYk. ~~r w·(~·i:gl~ ·J.t. VY~-'::.~"1;tfd any 1}1~}~~ Q.Y zr~}Up ~~f fff"fDG ~-t:gr?::.rrt}~(~MS· of n.:::rt'i~tu:rk J~Jf~~}t.}~)'i; ... ..{~ r~0:-pf::J:.t.Gr· 
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HBp<~ah:t~ <~ro H(~t add:re;;;Eahk, An. <V1du;p.;;,;tblv: ~b.hnn \A\. th.b m:twwk thd: eontn~Ls ~l :repeater b oublde 

t.h~·? ~J.e::.~r~~ o:f tb.ii§ ~-rh-tnd.ard .. 

0.5.2 Sig:tMd A.tttrH0:caMr~tL Th,~ :r.q>Nltfct :wt Undwling ifE. a~wH:i.Ekd. or inttt:graJ MALf~l) <hnU enflum 
Hwt. HtH amplihkk eh,cxr.;.cH>rhities d: tJH) <:ignals Ei. dw M.Dl <:rutpuh:< of the n~p<m.k:r ;<;d; 0rc wkhi:> tiw t.<:il" 
fTH'~'i"-:.<:; ef dvc :>pe<::dkafimJ: Ln tht~ appH>ph.;;l.i:h i\1AU typt:'. The;:A·>v< aw.v bw; nf sigmd··<o··nd;.;, :raLo duet:>:; 
(~B.b1.e .h;.~f~ (tt:::d ·nz~iM::· r/£l:::.;~p hi tt.:~Jr:::~5ncd. Ht the ontp1H of thH ·-r.~:pcater Eot. H~~ lo.r1g· ;;-;3~ %J\{.) t.nc(Hnlng· dH .. Ll L::: 
\Vitbn. !i.h .. :. "'Yd:B:D:! i.t[XKifLathm. 

lULJ Signal Syrm:m.ltry The wpedet set shaH cwmrn hut the «ymm~~t(r ~.:harw:tJc>:r:b.t:ks r£tb" ;.;(;pl>d.s 
,:it nw .M.DI 1)Utputg uf (J l'Cf,W<:d/H' J.d U() withh the t~;),,}.ranee of th;} qMdfk<-lthn i'~r. t.h(!; apprvp0.ute M/dJ 
!:fV"- Th£n.J(~ao, gny kw& uf ~~ymnwt:ry dm~ to l.\XA r;, a:nd. m~d iB dif.'i:,:,rti~m is n-;ga fnd at the nutput vf th.'l 
f<~f>brttt}:r f:~::L 

t},5A Si.gntd fkwiming, 'l'tw ·N;x.<tt<~T vnit thNH cwmrn thAt thH e,nvded do.ta vntpnt item i-he n:re,,;kx 
edt is: withb tbc jitkt L<L>nmu'' uf<lttM1SHti.itittg lTfE u.s i>peed1Pd in 7,3. Thi:.'tdl"·t~' jitter ,:;amwt aeellmu .. 
ld.e GV{!t :nu.Itiph h.cgmcntJ.. 

0-YU'i .nata fl.tw:.d.hng" '.Uw rq;ed.u unlt, "dHn F"h~·env~i. H pae.kd, at d.ny oflt;! perb, d<di p;Y)B th''' d.da 
fn:-une d Mrld pHekd lntc·J.d and with<ut mv:Efka.bm, ;uht:nH:bon, nt <dzEt.bn. b dl oth<>" p.wt~J \~Ame;.;twJ 
vrith the ·t.~.'JNH.br unit, TIK' ~mly Ci11:!..;ph•;lw h (his nth an: vthql cxmttntinn cxi~J.LJ. w:um.g &n:r r/'thto pur'ta. 
or wh<:rl the ni<:.::eiv<} y;rt ):s pa.rtitL\ned (t,'l d.dhtwd ~" itG..6~ Fii•t:wt.oc'·n ~>.n;"».rt.:ithrwd porh, Hw :mLnf:n:· C(/H.~ 
skm handEng {SJJ}.G] hi,b:;: pncV:\l:k'm:P.. 
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{.(} i.\ hit thu c:A .. 
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an. fdditioaHl G.S bit. tim;;:~ dd~~y hw ;1n hput OMi. MAL tnd. :Hi l:h tinHW z.hhy kr f.i:.n ;mtput pnrt \L\U 
i!!hdJ. he <~lkwHL Thi>> addel dday drw;:\ no!. indudii! iin.y dt ris<e i:Lnw f;:).r Uw' tO<lXial tdAe 

For a tEpeHtb.t s<et with bkYt\b.i tOBASJ>T 1\il.AUz>, vn bput ;:Hd. 1.mt.put pHiS, ar nddltiond M HT dtby 
:b:r mt. input .fH~ d MA U H~d S PT dchy F:1:t .~m ontput pm"i: fSA.L ,:+:.J 1 k~ dh:n~od. 

iUULl C<dHsL;H 1-'"rer.>1~t\cO, 'The rcpmlbt fd; f"hd.! impbmcnt tlH-) Cdh-;io:n 'Ptt.J.<.:'T//.1 Vum.:L<m ud:v.g 
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t:rmwmit.:ting, tlw H.>peakr ~Dt ~haL tnmmtli.. '' 3a!n h nl1 1/' the port;; f.c which it i0 ;:;;nm\·)<::t.HL The .Jam 
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to the f:int: N:lA"'-' tnnl'ifi~m nftb1 J0.m fin H-'> C<utpuh peril (or JM>Ii:~:<). 

'For a .rq:H;ilt/;t' mdt w·ith AtH Ult>l\6::1/rs (It input •md. ('.ulpd pwb, thk tinw dmH \:w le;g; t.han. Dt t?('gL:J 

tn fL5 bit t'knetL · 

.F\1:r a repeat0r sd with inte:rtui f.!'OEJ.'A.i\J.L~, l.OD.S.S.E2, nr lGIL\SER MAUR on bAh iqmt a:nd output 
pn:rt!O, <·m Hddidnnd n.Howa:nu~ d'. S ht tim~:.;;. dd,;:;y hit r.m lnput p!Wt k1AL <md ~LS hi.t dma!. dd;w for an mA>· 
pat pwt !\lAlJ ilhd h-e m;·Hb. This !VLkd dda,y do.;:·~ L~A; indud.,2 ans· de rLw till)(~ kw i.h.i,, eO;'\,~id ~:Hbk. 
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EF.AlKf.": 3-Hn:t.] : :l ~h.U 
ANSl/iDP;I~: .f:~td ~H)-? .. 8~ l{V~j~. Pdi~;k:r: 

F\n: a r~~~:P(~H.t.~rt~ k)ft ·~v1th ~ . .nh·}-~'/L&} :H>.l1.ASI~./T 1\{i\L\~. ~;l~ fttput 3nd {~·utput p(;rL~~t a.n .c~d.d~tjon~:d B f/I"i deL:t~ 
fhr ~in i~~-rxs:d~ port 0-J.AJ.l" Hnd f);. IYI <h~Jay L}:r. a.n. ~YJ]tput p<~Tt }tAJ.T ~<hr;] be .o.Hn::..ve.::L 

T'he a'iOdillb·n d' Ja.m pn;.p:1;;rd:icH d.i·!Ly F:rt "" '"('fJ&ai:u un:E ~&the- tiJJM) dday 1w,LH!dl. th.fo ;nput fig:n;tki << 
it?~ p~n--tE~ t~~"="ri.{":h:hqy a r~tatf: ~~uch. th~-lt ~.h.u:n r;l~nuld ~,~nd f.d~ ~] p(;!'t au d. t.h.\""= t~st. tr?~.JH~ition or S<:u:r:: .at tJ:1at p~)YL 
The A~>tor' cr thzo 1 npd sixndH that ;,:bmld ;::o.U.;c;\.? ]{tn'j t(l oxd {(:'1'' U)\i1'o!:ed in zh.+<~i:l lXi. tbz< rcpcd;ct sh ic din .. 

Fur ~i r<~pe~~t..z""=r unit: \:-;/d .. h. ./tl:!·I t::0*~~1~~ct~;:Tf /it h~.put ~·~.nd 0·t.~tp~Jt p~:>rt~1~ thi~~ t.i n1:t~ ;~h.?.]t be h::::-:;~~ thH.u or ef{UH~. 
tH 5 bl t thnPB \-~"iH·:!~. nnt. ~:xh:~ndi:n~g ErH.(:ltH·:::nt~~- ·v/lH~:rt ~:xh:ndin4 fr.n.ptn~.:-=nt:r.:;. this di:=Jay rnay tH.) h>n~>'(~r :::s.,~ 

mqt,Jrcd by the th<.grn,m.t (·c:t:bmc;~'>H ;dgo-rd:hm. Su) '<0..·1:.. 

/()::· <'i· t'lfl6l1£t .-1w;; with hit,~ttu.i ·rcM.t.J.T;~, W i.L'dY2, Md 10H/>,LH% MAt's <% iL :hput ;nrt!<', ~'in. ndd> 
U:o:nd dbwm:m: uf 0.5 d.t time dPby hr IJl <md 20 b[t U.r.:::;;~& b:r ~~ignd ... mrdi't;y .. .rrn.w de;-:u~:v:!rti.on ~1h~1U h<~ 
n;.mk. Yvt u repeat<x y;t; wi.t.L ~Ftfnwi }"(}l\1.1\U~, .l.DHi;,SE.?, n.nd WB.AS.L:S 1\IA.L\s on it<' <;ut.pu!. pnrt<,, an 
~dditionaJ tL!hwM'u' d {) S Lh Uw:e dd,<v i'kdL b! nw.d.c 'J'hit; added &Any doeg not in.dn<> wty d.c faU tirtn:> 
kn d;£ OJBJU ai G1.hle. 

}\J:r ~i t(::p(~~~.:b:~r ~·w~t -;;::;~~.t:h ird.hrn~}.l :U.H3.A . .-S."f~ .... -T:: 11/=i[J~~ ~~L.L:.B Lnpnt pori~\ a~l ~~ddit.&~JnBl} l.iT-; d~.J~·tY hn·· J)[ o.nd 
\} rn.' f;;x ,'l/'gf<.G/ ... 'J.({C.ii'(Y..J>trt:?i" (\.)i'Wo>e:r.thn shaH be d.hwcd., F\>:r 0. r>;nchT ~>C1:. wAh id:cn~;:d .V.'.AJ.Ts Gn its 
output; p:;d:s, em add.Jhna12 HT d.day :d·i,lU be n.lhwe3 .. 

f:U'L6A. "fru:n&mh :R~<mVHJ' TJ.me, H i;;; 6d>entid Hwt tTw rup··£ti:.H: n"d; n<:.<t l\NLito< n ;wd: br inpo1. 
b.r A ,..,hm:t tirne aftz,i.· Lh.i~ tLp;~a.te.r- ;ltl)P'" tnu;.stnitbng u~ th.at pod .. '.fbi~-> :r<:cuver·.J,. tirtk )Y>:oVt'nb. Lh( rt'.flt.l<iL~r 
fr(HJ~. :n·.:e~~\dn,.g H.,"-\ :C:H;rt~ t:t~:ttH~hth~Gh~n ~i:B r-i rt(~'tv f(1:1::~~>/f) a~::t.(:/.~ty:. ·'J:=~H~= :n-1tr~.inn:~:rr~= f'(~Cn')"·£ry· t:irn~:~ :;.d~(H::lf~.hlc ~)t :;:~ 

rt!Wod:<:'T b ~mp.kmmltdk;n·ikpmdent, bnt mu;·d: bi!:< iF~~<-li:c: tkm tbe ~mm <ith() <:kh,va b. th{, i:nuwnlit u.n.d 
rz"u~l'J·~,, wd:LE J(or the ;wrL ln dl n~i"(·oe>the n·cevnrytin;;~ rmnl; hf L~;,:;;; iJun :rn Lt Lmr·lii frnm t:Le bsci:nmst· 
t:it'~r~. UH tht~ ttB.f~~:-:1-r~.~.thr.~.(:" :.\J} fn.t.:z~-r~:~1::,::~). 

0JHL5 Cuxder %.0.~-:;ovoty l'h:ru~, :n\~rl.l;g: "z:db;,:i<m, the L\pid . ..idL: ;,;.ign:;,.l L lJt:n:VHhk ht shod ;w6 .. 
.:..~~:L::: vr tL:n~:=· (hit.:s) b'~c~rns~) ~:~f th(;) r(t .. }:S~:\~-ihty· of ~~.dg1Hd e(.u~::.:::zJL=J-Jht::. ::Yn tJ:-;.~-~ coLUsk·~-n ~H·;gn\~~nt... I~~ nr(LH~· LD pr~>
v·~::;:~t pirnnt,tt;ct\·: df:tt:\tic.rt of thf.:~ tJ'U.f: t~;r~d D·f t.ht~: {:::,:d.H .. ~k~Jt~ th(~ t·ep,::2 .. h-:r ~~1~lt .t~1 tt~~t -;.;:;·r.i~t: 1~:-:t dt:.t::-~ h:~ het~·~tnf: 

r.~-~~nw::d i~''OB"}: H port fe-r· H ::-;;h:::H{ t.irnA~: ::,~n~~n: ~iifna! ... :1~·!>::;tli(v .... frror ha£ gonD ~-n~~d:;~_;r(~= ft<j:U1 tJ:~.fi.t. porL ~rhi~i .r~:r.ov~· 
wry Hew pn;vcwts the n~pm:A:w fl:mn prnJHturF]y crding n Jnm vlt Ml H~Vv,, ,~;:~t"W<:>rk The midrnum uwr:br 
rf~v,;:\:·<::-ry· tirrH~ ~=~.n.(::~~=nlh1e f~H ... a. :r.Hpe~·~lr::r. hJ. b:nph~HH~r~h~h.on . ..,d.np~:~r:A>~nt~ b~.t M-hxdl b~.::: gT(~a.t.er th:ru:t the 
(~~A }{1l.J.1~.n. (1N t.h~N> I.~ft;.::r s{!f./~a./., .. qur~h~l)~ ... ~rT{N'. i~t d.~.=a~:.:::.~~)rt.z~d. In. ~\H. (~n=/?~3~~;- Lht:~ (·a.r-rier t~~c:-:Y::/~~ry ti.uH:: ~~h1~U hu 
h:..t~s. tJ'~~~~n. 4 h~.t tj ~'fd.\r~ f~.~(~f~i. the bl~:st. tt:.:-::.n~~it.i(t~. ~>t~ the /1 tY J.rit.r~.tf~~ef::· .. 

9.5.7 :t.th~drkallm:datfotL N'dwnrk :it2p:mcnts tbat iHUP dlfl\gcnt i&D!Ht:((;u. and grmmd:Lng r.t:qyiYHH<'l.Wc 
tk,id h,w;:• tbo,;e Prquir<:D:twn:L pnwi:d>.:'d by tho ;x;yj: . .;o .. p<>rt ikMhitiJnl {!l tbe n>;x\dYt H§. 
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f.i~H:J:1{U\. p-rnvid.i:ng l~ (:n!li].>1nt:(~ pr·(~~~.)dtKr·qJ rnndel NH: tJ:~~~ zypc.rn.UJ.~h ~_).r B. t"t:=:·p<~::-rt.(·H\ ·>t the· n)rn~ nf r.tn.te din.'" 
g:ntiT\~. N<>tc tbA "'".b<·imNer tb:n, h ~.:ay appr.;.rent a.m.hhruity ccnn:rnirl.,;; tfK· d.(~fi.nltion d' ~·<:<·fh!M·u· npunt" 
h(n, the ddk din;.Jam~; ;+mdd be u~mmitt!d br thD d.etlnihv>2 <'ta.temcn.L 

71.H: H}(~~1{::._~ pr~::&~:r::tf~d i.n thiE t~~N:·:t.:~nn [:.~~ ~ntf"~nd~~d. H.::-> ~.:.:. prtrnHry.::-~.pr-cifk-:..nti~;n ~~f tJH~ fnncijon;~ i\~ bt~ _p:rnvit:L:d 
hy W?'l:':/ tt;:·;>>r.t.vr \mit. It i:"'. imwxrtunt: to di.thr.guiah, hcwcv,)r; ~wtwcu1 th, mMi.d mu:l n ·;'Dd imphrne:nta. .. 
t.kn"L :--rh~f.~ rrH>-fh:1 js up"t~ n!).i~~f=·d En~ {~in~f;l~,city CH1d ~:h~rh.y 4-f pF~:~urr.ri;.;:~t.-~.<.kf.\ wld1e a:ny ft~·;}dh-::U-c irnph;rnfHttatlon 
Shnnid place ·hf:~rvi~;-r- ·Grt~ph.f-t.:.;:.i£ nn :-~ueh e~JJMd:.rH~rrL1. ~~g (~~fie.~Pne:l n_nxl ~1n~tHbdi1;y to a pa:rtieui:1.r- itr\p}er.n.~:~nt~~···· 
ti(lfl. hxAi.iNbgy .. 

It. L~ th{·) h~.n(:t~~·~.nnl he.h:~/(=·i<~r of·· al~Y r~.:::pz:-:at~)r· u.:n.~.t :h~}pl(~:r~r~:~e:ntat.~.~~~n: tll,~.t ~~]:~;.~)·~ r.n~:th~h the ::-:~t:Hndard~ ~~ot U\t~ 
LnLe:rruJ},-;tnv:tun:. Tht: int•!r.nd (kt<~ih; ofthn pn:l~;;,~dnral.mndd. (\.:'( \h;t~fd >~niy b th.!! ~o;d.nJ Hw.t Ju:y hdp 
r<pe-tU)' the e:&b~c:md hcluvkw de:<tdy and tp>'cLdy, Fnr' bii::~tmp.b, tJw m;Ad n"''-"' a r-wparaL, 'l'r<Hl'M'nit Thw:~r 
8.t~ik:~ l1:1{··HJJh1f~ fhr ea6h. port .. f{<~V(::ver:~ in ~,u~ netual in~p·~Pn~cnL~~d:.ion::- th\: h.a.:rdvnJr.:e lUa.y. be s.bf.crc·d .. 

kfU. State DiHgr:turn N~A.!tlton" The netAkr\ u;;cd. in dw date di<lgYJ1ms (F~g;; 9,2 d:mmgh. 5; .f:i) k:Hm"';' 
llw cm>imkm<-; in Lf:i. 

Sit Gries for sdgerey

: BBS ae LG: Howance ani20.
, He BeGifie
aor eek wats ivterval BAY

hocndiad af f Ooty’ of : : i. by order fe ps
no Gistoee Pthe trie end. of i fe Be RE coat for dage fo bec

peat, fe ;

Lgroumedlne rtrdvemeast
ah. 

O86 Ditated Repostes Pomeclicns and Bite Tesrnciu. A pe
seceion providte o oemiiole premederal madel fr waeape

: ig GRA SOR 
ered aS & SELLYAEE

pargle Traviderdt Tires
eomay be shaved:
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the carvoniionis ip 24.
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ZM~~YW<~: ·: tf: ::~;:~. 

A.>t:l •;;\ :• :tr .?tA ·j~j/)@: :::: x-::vt;:::: ~t'::{ h::ik-~:·: 

'J\\1 l 

S1: +l:t@. nt T.lt1.kd:u inpoi :.:d 
\inkw1w l'I ·''··· inputjd!e; nt<dN.:::gt'6< Hl' ;:n;:\ ... n,q~,v 

' ndiestes ~;;;tt;rH;y 
Nntn thnt Ih:Ldn CX) ttH\Y tk\ :tnddlnwl dudn.g NHLdon 
but thwt It fg: n. don't cnxo in it!! "''h/m thiz iA uwe, 

(~:t t1n.ttt or dAn} Khr T\~~v~(h\~:J~~: .. 
t?n·.,a:r:nhl> .?Hi:t<nn ; i;N ;toHr·d;•u;r ,\'JftwtTLat.ing 1\; and 
C~t <l". ;xuJ X. 
l>aht ; Repent+r is n~p<wUng &wtn 
J:ill} ; Hbpt':i!lJ+:t b cVio\ii'V'I•If:V 

<:JH p<.i'ft::X: .. 
X 

Tn;nmnit 'I'i:t>!x i:nd.kaLHJ tmn;iliW sf l:Abi twwnrn:iU;i:~::d H:n port X. 
Vwln!'i:i\l:' f\A\it!VE in.teg:6.n~ 

!:ndiAdhi:+ the n~v<•l•lii•N· hHm dl'ikn,::;'t:•nt 
SF 0 KhH d n<::t bt\&in hoi\;nf 
&1-Ht~!~ a~.;.-~~KHllt~ttMftlt~hJ.: 

bFtl :utd i•>• 
h~N~t: 

H}<<••tv+t <tnt:~•. ·r:::rc: :Mta:r<h fo:r 
tnul:tl:nit i:\&14 to<::<nh:>H· t t<rxk ~+HhlruuoE% 

Wn.H TJngw lift the nnd ;)f i:rnnmn!t f'1hXiV•w:v i/nw (i!C*l 9.5 .. 6..4\ TL if-1 l!Lir\:<Hi 

kH NtdJ~tfh~d. u/b(~.n. th.e t:~1d ~JftfHH#.ftt~f: t~h>.)VNf/ f:hn~?- ~g ~YU11ph:trd. 

 
eae 
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'l\v2 

Tw4. 

itl\}llT;z;. BUW,~i ' Hlffj . 
. f·}:~~'t.iH/H::fJfE Stri N-O;LH .. Uh .. <= r·>D.ti(j:r;. 

Wid 1\.rner fhr lh<i. Hd of~:,~.rh;r h:ot..Qveyy ti.m.e (se~> OJi.fLb\ Hi& §b.:rt;(d by Sb.rt'f'wl, T,.-.<Thne is 
}!;a.thH.ed when the th:nm~ h.r.d expi:ret.l, 

Wi:d: 1Srnet fm: kngth ofcootimwu~ ..:rutput \Sf'e fHJ5\ L i3 iiitM·t.ocd by SturlT'wd, 'f.V.<H.Jmw .iio il!atir· 
fh;d whf!n tlw timH' hw ~xpinld .. 

'i\\J.i.t '1\rner fur time h) dlMlbh~ uut:put for Jahhor Lo-ckup Ft0t,~ttio.n {W%! 9.EU\), H 1s dErtgd. by 
Sh:ntTw4 .. Tw41Jmm ·b iw.lbtkxl. when the t.im.c.t 11M ex.pir<:%L 

Pm:t(1hen 
A fund;ion that retu.nm i:he do:m:ig:md:i.(m qf a port r,;;:u;;;dnv the ki{t eonditt(in, hH." exmnp.k, Ps:i:ti 
(CdU:n:::.HQ.C) rd;.n:r:rH> th:o dedgnotitn; X. bt h pvrt tb•li. ht<..<; SQ.E i::tlh~, lf muJlipk rn:rt;;,; mu:ot tht 
h%:lt <;K;nditLln., th<..) hwt r~wGt.ion w:m ht: w'fdg:ned !l:nt: md. m1.ly one i)ftho acmcptnblc valH.N! . 

.Pr~rtz; m:e :rde:rred b by :nu.mJmr, Po:rt infn:rmnti(m is obta±:aod by N*lodng the X: in the {h!r!irHd function 
wHll the mrmhe:r of Hw rn:rt; oflnk:rod;, Ports a:n; nn\.:rred to in g~n1;~.rai. ;1~ fdlows~ 

ALL 

ANY 

X 

AtLX.N 

ALLXM 

ANYXN 

ANYX.M 

l:rahta.h~s aD rq:wat&r pilrh.\ WN~ h \:w eormirkred, All pn-rtJ dLtU tmwt h+t comLtinns rn order 
br the t..e~d: b; pnms, 

Ir:vhcah;s ;d.\ )...'Z'f.tm. >H'<-'! to he c-nnsi"dt:red. (h\i; (~r ill(ln~ purt& shaH me.<:A; the h>;:t c:ondit:t.onf! in 
<Wdi'J' for fiw test b pws. 

Indh::at<l%:t all potts CiT(~· 'G.> ln cMz;~dtlt\0\;;J One, hut not mn.t(; tbm on;;<, pm.t :-:;han me0t the t;;:;:-:;t 
Gmdihon in ord0r br. l:.bP b~;d; to pr.t..s.'l, 

tien.ed.c port desigrv;tor_ Whmt X iB used. J.n u. il!tde diagram,. itc; vnhw b heal tll that diatrntm 
and not g:bhal tn du; iNlt <rLA:.ak·> di.ag:rmmL 

Is defined by th1 Port h.inctbn on exiting dm [ULE 8bdf~ ffi Fig f} ... ;,t lt indi.c<:~hls a port that 
r.m~sed the exit fron1 the TDL.C d;ak~ .. 

IN ddinid by thto Port ft.mr.tio:n un c1r:bng tbo TRANSl\f['.f' t.:GJ.JJSTON sb::\lt: of Fig H/L h i:r:Hh" 
cahx; thP oniy p<;rt Wft(;n; CoJH:n,SC{E 

1:ru:lk"-!.h~s dl p::wtr e:u:.>3pt N skwuld lN; (\"!tl8idend, AE pnrt;~ vmdclHtNl. rhaU meet the t.ed;. con· 
dihon.s, in o:rd~)r t'i!r Hw k~e-;t b pa.cw. 

fndknhi8 aU p(wts cxcq:rt;.l\t shm .. dd he cnn.ll!idord, AH ports umsrd.c:rod. li1hall n10ct the h:st (/m
dkkms in vdcr fbr Htr' h~st tv p·U.\8. 

CaM  

Tw
 

Wat Timer for the ond of carrier recovery dime (see G.6.6.6), His started ny Slartie?, “Aeltone is
satiofied whan the timer has expired.

 

Tw

  West Timerfer lengthofcontinuene output isee 0.0.8) [ois started by Sturtwd. TeaDise de satis.
hed when the Umer has aenired.

“Pad
 Wail Timer far time te disable eateut for Jabbar Lockup Protection ¢

Starttwo, PwdDone is ealished when Une timer had eapired:
$6.8) Hse atarted be

Pert Ponctions

Pork (eet

A funetion. that returns the designation
(obnabt unre the
teab consi
 
  

Port Desivuation

 Ports are referred to ly mamber. Mert information is obtemed ly nop
with the samier of the portadimitrest, Ports are referred fo in genera) aa follows,  

Ads indicate. all renester norte are to be considered. All parte shall moet test oomlitions. in order
ir the tedt teaan.

ARY Indicates all ports are to be congidered, Ghe af more porta shall mect the lest candiinas jn
etder for the feat te pass:

 

CENLY| Indicates all ports are ie be congiderad. Cine, bab aotmore than one, port dhall meet the lest

 
Be ig defined by che Port function on exiting {he COLEslate af Fig O23. [ft indicates & port that

eaumed the exit from the TLE oiate.

 
BM is defined by the Port function on exiting the TRANSAT COLLISIONstate of Fig

cetoe the oniy pert where Callin=SQe.
 

ALLS indates all porte emeapt N aheuld bo considered. AN ports considered shall meet. thetest eo-
ditions in orderdor the teel to page.

 ALLAM iudieates all perks eweugt Moshould be congidered. AR pris consideéned shall mest the test con-
ditions in order for the teat fo pass, 

ANYSN Indicates any portother than N omeeting the test conditums shall cause fhe task te pena,

ASYVSS Tnelicabes any pertother taan Mmeel ingthe test-condinions gliall cause the test te pass,

Aas
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E'Yg;~'J<t 

TkWMhft\ H 'Hmev StMc llisgrWNl 
.ftw P11d.% 

Fin do% 

~:t(():/~1 SJ:.:;: H~8/}J ... J: t~~K?? 
.::\ S'H\/Iht::w ·::.:::~::~·:· ::::<:··:-;:: 8·\+· t .%\:ht~,::m 

tL-4 
T\v11 St,r'd(: Llhtn;t'Nm 

lttAlJ ,Ji.tbhiW L,i')## up Prnt'i'MHntt Shd(~ Dfwgtmm 
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fSO/HY~ ~Hl.'t .;~ : HS2 
ANY/WEE 31/l ?Vi.i~, 99? Ldthr' 

fMLX fhd.@ and CoiHRi<~M Hu:rn:Hin.g. 'Tlw repeat;;.{ 'mit shan .Lnpl.emH.H:. the C>tRR..lER. .. .ON hmd;.ion for 
<J.L ih potL"i,. Upon ddActi.un Gf e.:1.:rdwr f:rmn one pe:rt, HH, f\:'lp(·mter md1 shdl rqoeat a.Il. :rec.dV!:~d i!igr«-l \:-;in 
the .Data .Fmme f:rcm th•d pm:-t to the ether p<Wt lot po:rti!\ 

Tht} :rer)nd:er mdt (h\tn and cd.E~i.Mt·b:m.dling ;-dgr.~ri:thtt &hrdl b{.; aa ddi:nPd in Fig ~1-2 .. 

lUU~ i:y~~&mbh:: Il0g'f\tt0rs.tion. Tht>. .rq::a:~Ah't u:rdt dwll nut put :-\t km4. 56 hit;.; nfpn~<1mhh\ fdbwed by 
UK SFT.L W.ben thto N.:p-G<l.h!t o.tiii muat send .mn:re Hw.n 5G hih;, the nH~:drrmm length pn-;·u.m.bl.e _pntt.<Hn it. 
shdl i.~~md h t],,,e m.~Jnh:o.r WG·ltli~d. phw 6 .. 

:JAA F.'rttgm{~ttt .Sxter.i.<don. If t.he nh .. '!':ived bit .>'eqw:.nce fr<nn CA.RRfBR ON. b J:;A.RRIEH ... f/F'.F' b 
fawer. tkm HG htL<; i:rt bngLh, :lrJ.dudi:n.g prounhh\ t:be rop<:oatt'Y nJt: "ihil!J ~;.;kw1 the output b.1t fh~iW?::n.c& 
•vitL Jutn Bm;h that the bJhd mn:n.her rlf bh; ovtpu t: frm:n the H:' pe.ak'J' unit s.h<&H eqnd ?G .. 

9AL0 MAlJ .Lal\h0x LMe.h:uv.r~~ .. oh:%;tbn. MAU .fabher Lod:tup f'rote·ct:icn must opewt .. e ii& ;ihown ln dw 
M/\l! ,hbbr Lcdmp P:rnk~(hm sbh~ diag.ra.m. Th; n1;H1nhn urtil ~hdi i.nteH>Ipt i.t~: output :if it hm; trans·· 
m.·i.tbd rmtFnum.l§~v· fb:r lnn.r?-or than;;. wd or flU n<:m bit titntw ···· 2zY+ + &ns·r. The n:.;KJt.~.:n· tmh sbdl th<'rL 
:dter- 9H t<J HG bit timt;l~ U<B to :no _tu}, re·-.endJe n·;:,.n..,"<;mhnb:ru .. 

S.fl/U. Overview. 1n b:rge mdtiiJeg:ment nd:';\'Vr.ks it may be ~le!<'in:\bk ttwt tb.e rq:m<tl.~r unit pNtuJ 
tbe ndwurk fhnn snm.~:c .t\-m.h con.d.U:i;;;ns Hw/. w~mld 1mh. ~dl nd>~o:tk VHNtH.if!kJtinn. A F>V:m.t:bLy Ekdy 
C"!.HV! ufi:hi:<J. OlNH/un eot.Jd rK' dtw tu ~~ tabk b'(o<lk 4 fo..uhy (;{}lllleet.nr, nr <1 LmH:y (5 n'liB~iing b.:m:ki.w~t:km .. 

b onkT to i->d.de a f'hu:Lty Gti;{HHmt'~ ctdiB·t<m. Rcbvity frtan png~qy:Sh.tg thnl~tt(h the Rctwi>rk, th; 
rq:wate" un.i.t: may r~ptinnnHy hnJihmwnt. an a.ntn,!Alrtltim-. (tlgn.rii:bm rw.d, un d'"'h<ctiun of tb~ nmlh.al.di<ln 
bdng d04t<ed, M-s <\nt.:H"(\O:lHI'li;\::i:)JlH algn.rb.hm, 

!JtHLZ Detufhxl A.ut.o--.P::nrtid~nildkx~on.noot:km A.l&~wld:tm Bttat0 f.Hagnmt. fkpenbrr s:etf!. with 
1QT:l/LS.E.T tA.AU'; :-1h,;.il impbn1ent an ~\Hi.•q)iirtld.~JJlchev~mnw:thn a.lgn6t;hm tJ-n t\h,e;e pw-t:o .. T'b.;; "'W)Hter 
lmit nny opt;hn.B.ty· im.pl.e:ment an. iJUi/}·parHtlrm/reo:ri'\nect.ion a1p:n+thm Hu~t p:wb~;::b th0 H>t: A the n.d> 
wodk fnm~. an opH!:i··dr.enit:d i*)-p;n•mt Jf Hw n1pHHbr mdt .vr.Gt+ks this £0 n.d:k,n, it .'?'kd1 ennfii.rm t~l ttw 
sl:de di:q;;n:m1 •>f Fig H~.f, 

Thf• dgtwkhrn dd-lned in Fig 9--.6 JbLll iHKlbh; a r;q;nw:m . .t fmrn the .tHf>l/wnrk wh.;'n otw ,1f the fdb•<J~g t.wo 
e!mdhionti has cc~;n:r:r-cd nn th<~ gcpnenL 

Cl i \\ibm ;\ eonM-;-,::utivc coH:istm"l. oou rlt bu; h1Pn n~m;hed; or 
:::n When g ~-in.gk' u;llisin.n clurnhoH h;H m;iA'did o. "W<iik »rlv:sun.t d time. 

Whf'n. a. &egmtnt: is P<ktLitiMt':d, Drit<\Jf', 00 <trd C<•lnn (Xi fro;n thAt seg-rw~nt O.te f<-TC~'d. to n b1put idhd 
and ···.SQE (nn enr.i.E'il(?n}, rf'B_p>~divdy, so that ,;u;ti.vity nn the purL wiH rwt gf.f:;et the rep~nh:x unit. Output 
fhlm flw :repeater hl Hw set,•mEmt ;_,, nnt hbcked, 

The Sf>F.}'lHHt wm bn rdm;Ld:ed Wbd:; thcH\fNi:dxv htu; dd6dzd uctivity on the ~w.rr.mmlf: krr mo:re tl«'lfl the 
rmmhHr (~f"hlb EpHcif:hii. fi:n: T\v~j w+thnut. inev.rrbg :~ atlli.:8iiML 

  SAL, (ONS BEEUPERD INLETS Pe AEESSNNTPAESS, 8, 899 Eaieben L

 88.2 Date ond Collision Fondiimee. The renuates wilt shall baploment the CANNIE

a ports, Upon dake en afcarrier fram one port, the wepester uni shall repent all re
tne Date #rame trota i porto te other pe oeJsiin-hand

gnaia isee 
4
  

 
 

  
  
 

 
 

 

 
 

 asbie fallawed. by
namibia smbbern 3

louiged ablusel OG bite af pers
1. When the regiester whit must send sore Gunn 66 Bits, the maximlent »

ghell wendis the svimber cecoived plas 8.

  fhye  

 
 

$8.4 Peepment Eetemsion, IY ine recebred bil sequence fram CARRIERON be CARRION OIYPis

fewer. than ae Bis in heugth, | fading Ereamble,the repeater wal. etal extend theov p
with dams such thal the tobe! ma i fhe repeder anth slaequal B6.

  
 

hos MAT JabberLockup Protection. MALTdalher testerFeotection must operate as dowerfi the
:thasjeeps:
 
 

 

  
   aEsteed cont ingetafox> Songer thaefber G8 to 110 bt tines G6to Le eere  abletthanaundsales,

2.6.8 Aulo-Poertilenine/Mocanmection UOyiional}

  
 
 

 
 

86.6.1 Overview. Is large multisngment networks it may |

the nebwark Dom BREE fault seonatatfog thet woud halt ainne  

 network, i
totus   SeeE GRE nashospaet

om aleiriiben.
  
 beincleared, oc aubrecerine

BEALE Dredathed deaalay-Portition/tesommection, Algoeithns State Deora, Repeater sein withIOBASEAT AAT! yim dn hee gerta The. ran :

anh Biay orbs 4 gbamt Beab Protects the. fest af thework Eeesariian open-chry ;

aeate enerrand oFoeBG

  
  
 

 
 
 

 

  
 

f2) When. a comsenitive colisien sound as been reached: cr
ce} When 4 singe cnlligion duration: has cmimeded a soaciiamount of time, 

 tale Care) Delis CA) feu that searment are forced ta 1) Gapurt idle}

ely, #8tat aatdority on the periowill adi afieet the reneatar wail, Chrtput 
 ‘The sogmsantwill be inate fod wh

nugmher of bite apecttiod fix Tw
 
 

 

beer hes .otented aclivily Omthe seamenfer were thay fieyds denise   
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{':il>l.ii\Wi 

'Tt~:~i'i .n·~ . .n:td:.~·:f::t d:f cf~n:.,::;:.f:<~:~Jti~n;::, cntbt\iiJU:f· 

{>H:t~=~·H(Ut):'Vf> ]:Xui:. ~xJH~ion ~~~funt nn n h;,d:·kni,:H' f.N/d: X ... l\1rtitf~:;,~ti.ng ~~tt:Htf:~. ~:.~n )J ~,~~rrn.i.nJ.! U/UJ~"t: :::H: 
rH-aeh:t:d . 

. , .. ,,,. ,.,,,,,,,, .. k,,,,,,. ·=~MILht .:.tt. {:;:}:~: :) i': :}::)H f; lh ~:.: .~ ~ ,; ), ~ t, ::·;.. ~\~ 

Vhr;ili 'i>nl<?t h:e ctef.1,,~:sh.'t' 
"'' :AArind Sttd7\v6. ·'""···"" ''"<··· .. N 

~,t: :f.:d:ti~:~) ::·=d. :~~~~):·::,:{!:\:l {:_}":,::f: ti\rr:l{~·.~?"· ~:*:;:~~~- I'L~:XI(Y\I'''.j' 

ft{: ~:tti~t(~ ::>:.hYtifl bt~ iw~t;~~~:·~;'~:6ft tC~DD ii:U>:i ; ~J(h:J 

t.tH~~: th:n ~l~T ~~kk~ <:U::p;. Nhl ., 
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PillJ'thifl&ilu g 8t1H+ ill4\{t'An~' t\Jr FAtt 1l 
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JSO/IFC R..&:}~-3: ~~HK~ 
-~~ NSUn-=~·FE 8~3 .1:YJ2.)~ ~j:;_r~ Ed.it-i::c~ 

9.'1 Eli'octdcd f.solnHcrL 'H~er.~ an.; two f:kdrk:d. fXJVHor did:rJmtion em?i.tY>n,-En~b 1;(, b.> tDn(-;HerPd t"L<: 
:tcquke JHk;nmt elutrkr.d it~o!B.tbn y·n;:x'ri;ies .. 

Lnvi:romnrmt:A-··, \\'hen~' LAN i;:r l.AN ompm;:nt, with r.1.L its H'i'Sotid:&'d i.n1:er,\m.f'l!!Y.:tvl t'quipmi'UL b 
Pnkrcly nmbdn.f•d wlth~n a single lu,v~!,n;lt:\Jf'.:! power di~i:r:ihJfDH system md within 
R Ging1H build:\n.g. 

Envi.rcn.m<:mt 1-t- Wb.m u LAN crtl:·t!!HS th, br.un.dr.~l'Y betwHfM"l sqJa:r.di'> p>lwe:.r dht-6hut>•r~ &yA.cmlO ~;~· 

·uu~ Loum:hri.~>.S nf H single \:mild'mg. 

'HN' rq:l<:H.L!:r mdt dw.fl eump.V wJh ripphcabk k?(;al ud. rw.t.i(?m\1 <::('lks n-;bbd to G.r.l.fdy. S0e .ECM.A-8'! 
rAHL 

u:r,t .En.vh'onllH~flt A 'R.NfU.h·ert.a.';~tt:~L Attae.hm.f:.nt vf nPtwork. SFymeds >.rb t'CPt'C\le-r~ (r-;§:lts) pm;:,.,emdn.g 
int<rr;u:~l-MAtL .rHFhPi! f~.bd:ried h::Jat:iur: uf 500 Vmw, 1. minu.k1 withdml.d, }wtv.i<l~i':'\ the: '!Ugment Jtnci th~ 

pr-obd:iv{' gr-mmd of Hw Tt>fid:l ter anit. 
¥\w mpm>h1r pfwb dw.t emmm.:ot tu e:dand. MAU.s viri nc AU Inwd.7u:e, the requ.~n~m;,ml b:rr iEuldkn. i~; 

m~mt.tq;<<h;;:d w:ithin the i;,;nbtivn .requi.r~ornt~;:t>J vf tlw b<.H:<it !\I.AJ.!' star.d:-:.rd. U:}jf) 83:2.1, WA.:;;u., md 
LLLd.J '.hH·) .t<J]X',"tN' ndt ,:sh»,1l nd. n~qukc any <·'htt:rkal ldabm k~twHHt: ~':Xj)(Hed AC >Kcd\:u;:e~ vr 
b.>twe'-'1~ ~IXp!)EHi ATJ ln ~;rf::ie<:·B an& chru.<:;,i& ~_pnmd d' U:w n!pV'.h.':r unit. Nf• isvhri:iorl h(r.ltHbry nee:d t.b,n> 
fum e::~>h::t: fit <~:n.,vAUI 0.m;utihle ink:rfm~0 {t:k& is"[)" ()<Hl nGc:h.n:} rtc•<"id~~1l.),v ~ npe.r.itm." unit. 

VS J?; ·vnvh>rr;:tm.<~!1l U Ee~y.dt'<•mmtlt" Th<-' stwc\ment d' 11d:wnrk u-;w:rw·J'\i£, wldch C"t.•!fs i'nYh:omnent: 
A lx.mmh:ri~~:il, rbq_drc;;: do<:.->inn:d i~0b.b~h ef lfiOD Vims, 1 mirmt'-" witb-:timL !:;;.dwf~•!D ~):a . .+ w.;•gment. md 
d.H d:hH atL:d·wd iSf)fp:ncn ts ~l.n J a b-0 the p:rnb:rt:k•' grmmd of tJw rf'fGi:i ter unit. 

It. i& rm:;;mnwn1bd that drb im)btiun b<ro pnNdui by Hw m>e of ~uter:;zl MALT& u:mm>.~h>ii hy AU lntw .. 
fm:es, lf:nh:TlF.i.l MAl.b rce unxJ. the w.:xmeds dnfl be ~n;:;tdkJ ~meL i:hM it knot V:~f>dHFfv:r an e,>~lip
nw.nt u:.-tv b tmvh the tnmk cctbk ;~7<:Tn ~w ,;yrn.d. wniiuetr.r .. A :rep0:-l1o:o.r of t.bL: ''<nidy nq~i.re~ 
p.r<.&:+s•iVlG.linst~Jbtit>r;. 

Th~~ n';(;ui.r0ma:li:.:; f~v i.nta~:-.mm:r>:.d 0.:-:xid. ~d~L:ide:~trier:d1y wmh~<::bn .. f.f LAN okgmf·!d8 thd oln, polY .. 
t:iaUy v:r f11Ey <'xkrrn.d to <1 (-;tngle hui1;:hng <>nvimr~m<ori.t mayNqcli:r<) addithmd pn•t<:xd.vn ~lgainst 1ighldng 
strih· huzan:l.l> .. Sud: ~\)!(lJ.in~:a-wntr.< nre heyud. d~0 3<::Gflii' ofth:ioJ >lto.n.&w:l .lt i~ ri.>n.Jtntrwx.dd that: t.h .. .._, ab<)V<' 
~itustit>.n he hawlld by the ur.-:e ofs n.Nlt'i~\t.Vkd!y v1ndur·tJqr .HIL {fm ~:::.a.m.ph\ fi'lwr frph(), 

H i.« @.:;.ume:d tlwt o.ny nom,l.c~~tricdy <x.mibct.i.ng §.i>.f.(m<m.b wU p:roddH mJ.fJidcr1l Lv:.d-<..>.t:ka within tln>t: 
rrwdi3 tn s?Jtidy UHo bnbiinn n~qulno~'wnt"l ot>nvinmmcmt: B. 

8.& RchrnhiHt.y; A 2-·lXH."t. N'p<:-:ater t'<et Ull:itllxc de3ipwd (<} pn>Vide;) mean t:L'Y!G bdw('(-)H fa:ihm> r .. .MTHF) or 
A h•wt ~-io 000 bm:rs l)f mntinv•>us Wlndbn witiwwt csn,i.n~.r a v~mm~mk.::ttL.n fmhnx~ Hmvnc &t:at.i.(>nZ 
~tttaelwd tv tlw r1~<work meciium. Hq:.>'<:tkr ;,;H::» wit.b rrn.Jm th.f>.n two pn.rw S'hHE add rot> mme tlwn 3..10 x 
:w·+ falhm~fl per !war for t'>!Hil +ldibon~J.l pert:. 

nw nrp<:·)de:r sd: e'lednmks- E.h.dl be ~L:.dg.m.'d tu min:!mi:o:·) t.he vnhd.:.Hity Ff: ()()Ul_VrrlH'tt hiiu.ti.'ii within 
t;b.:o n~rmd.zo:r ehwt:n:;nhi thd: pnNcnl ()<Hmm:mke.t:i~~r~ a.mvng the other l'J.Alh on Hw indiYid1:;.d rmnid 
>'ahk i10fPnH<b .. Cnnnv·wr:3 unci d:he.r pme~!o>ivt' t<mrpr.t'!ent:i' f'.(!m_p:bing ftV·\ nwon.:,; d' <.;.<.mmd:ing tb; 
mpu~V.>r h~ ·Jw W.fnia1 ~:d~b ah.aU h<o ded.gruA 0 m:inimiz-e HK p:rohal:.r!.lity uf bh.iJ network fi:dute, 

0.'& Mediwm Atkldtmt!!nt Unit ~o.mcl Baseband. IWocihJ.m §p~:.d:ft(.>uth;rn for # V'<1n.<:h::>F*fm:l.ependimt 
.FOIIU., 

fH),Ll Oviwvh~w~ A YC~1.iiN<ndcp:.ndcnt. .FO.U:·H, p.rnv0a; n Etfmd:ld mu~n::< hr wml.u~tin.g only twG 
n:pud;~~r unit:,;, [t thus Hxt<md~ th~' m:+wurk length m:d hpnb_gy hz·yond. tk-tt; whi<:h eodd. be ~lGhieveJ by 
hte:.revnm.;'ctln.g· ·Wfl.Xb.l J.tgme:nb vic ri.:'pe?Aer sets only, rtt:' rknned in 8/1 0.r FJ .. 'f .. A I."+Vdt>r-indqw:r~rLmL 
FOULL is pa:rtLd.a·dy r<uiwd l(tr i:rtt<:m:nnn.e:d:inu 1~umi.c1l :.q_;.tt.(mb lwc~tte:ii h. &!.Cerc-,.t buiLhn.g:<>. Tha 
FOMAYJ Jes;crihed ln thL tbcum~>nt h not tnk:n.d~d fur UM.' in ()(HH!Wv"Lix;.g D'YBs. 

fn fMrt.kulwr, thl& o><:dion ddb(~S the hilR~wi n.g: 

1.4.9 

TSCHER
YES

E-RGOR.E 4008
Hale FOB?
  

   TRACES ANSHTER

ents to be sonsidered that 
a2 Electeiond Tenladion. Phare are tye electrical power disteiiutien envisnn
royuive differant electrics! isplebionproperties,

 toviremnicar Ae Whew a LAN o laQN seprnent, with all its associated interconnected edulseent. is
entirely contained within o single leewoltage power distribution system and within
#aimgle bulldicn.

Aaaviranment 3 — Whom a LAN onosaes the boundary belwoan aopereie power distribulaen syaloms or
the bourulerieas ofa siepie buikioy.

 

 Fhe repedter aul shall comply with applicable dscel and ualional codes related to safely: See ECRLA-O?

RT EnvironmentA Maquirements. Attachment of methwarksemmente via ronuaters {sein} paansing
internal MALs requites electrical Janlation of 000 Virus, 1 niinule withatand, betwe yauient and the
arotechive gretnd af the repeater unit,

Hor repester perils thal comnmcd te externa! MAUs die an AU Inkenlace, the requirement fie isaletion ta
outempassed vwilhin the dsclation temuieervcnty of the. baste MAR stead. (See SA. Tashi, sad
ELSE) The repecter walt dhell not recuirs amy clectrical isolation between empased AL! Taterfaees or
between exposed AU! Interisees aad chassis oreurd of Ghe repealer wrdt. Ne isdietion boundary need Chere.
fore ouist at any ALM comontihle inderfven (fheatis “OP conmecter2 gravides bya repectar vail

  

 
 

 

 

 

 
87.8 Eaybvovael 2 Begadvemente, The dllachwent olaetwork sagmenta, which cross enviroment

A boundaries, rogolees electrical isolation of PA00 Vie, I minute withetand, bebween each sequent and
all other stieched segments and alee the protective granad of the repeater uni.

ibis tdeomimended LAet ibis isoleties be provided by Une use of external MAUs cuunueled Ry AU Inter.
faves. internal MAUs are unex the sc foie fer am eculiy

 
  

 uroiesloviel anatal ating, =

The requirements dor ioitercomnected coaxial cablewelecitically caxductiog LAN aemnenta that ase pars
tialiv or fully exbernal tog single bollciegenvironment mar ruguire additional srelestion agsined Hehining
sirike hevarde, Such raquireniente are beyand the scape of this standant. It is recommended thatthe ahows
mtuatioy he handled by tho wee of a nonelecirically conducting LAE (fer example, Aber wetic),

[bin gssunied that any notsiectrically conducting segmanie will provide sublet liglation within. that
wedi ie satishythe ianlation recauirements of environment B.

 
 
 

 

 6 Reliahiliie. A Sport remaster set shall be designed io orevade-n mean dime between fallen OMTERY of
ab iuast GO O00 hears of contimueus oneralion witheul cauwing a camamunloatlon failure among stallions
aiteched to the nelwiek rhecigw Renpader shin wih more than iparte shall add ne imere than G48
i" isilures ger hour fir each addilienal port.

Tie sepeater set electronics shall be designe) to miniacise the probability of commaenent failuces within
ihe repoater electronica thet prevent commnuuealionoamung the other MAVe-oan the individual conxial
cable segments, Commeclers amd aiher pasasive componente cempriging {he means. of connecting the
repeater ta the cooxial cate shell be designed te minhnige the promibility of total mebworkdallere,

 

 

 

 
  

oo Meadinm AGgehnment Unit gad Baseband Medium Speclieniion for a Yondomindependtont
BCH.

BELL Boogee

SOLE Crverviow. A vendurindenendent FOUR, aravides @ standard means for connecting only ies
fepenter units, 1 dias extends the aebwork jength and topology leyomd thal which could be achieved by
LihGnatneotae coaelal seeiments via repeater sels only, ce defined in 2G ne 104, A vendordiadenadant
POURL is serticulerly suiled fer intertannecting-onexial sepmants lecated in diferent Rulings. ‘The
OMAdeserted th tide dacuaiewt iv nat intended for use fn comnecting TMi. ,

In partlenler, this section defines the following:
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rsc=/li~~c ff1~2..··~~ : ·~nq:J 
ANSVlEbft SH:.-:.1 BH2.J.~ l~b3 Ed.if~xhl). 

0) Tht~ fht1rUmuL •:q}hoJ:, f)]ed:.:dcd, and medu.mkrd dulradiO:risbs:d d a ilber optic MAU (FfH4Al.Y) 
iilnltak:>k Jhr int0rifctting t>:> R rcpct;k;r unit, (l:ithcr JiredJy {f'OhfAU ,:md NtH~tet unit inkgrat.ed. k~tn 
a eing:ho phckRgt'J or v~<:l. <wAUl mt:chanind wnnt'et:lan. 

{2.i \hrrh:nw o·pt.k~ll hhcr ;:.;~;n:~rJ suiLahk fnr cmuwt!ing only hvn F\Jl\..1./tl.TL 
A. M.Jwmat:i<~ of t.h~;:- V{·mdu·hdepeni.lent .FOJRL r.mdit& reh.t:~o:n:..'>l:1ip to the J:<BfH:\>&tt:r unit i8 ;ho•Nn 

in Fii;;' Si"?. The vendor-indcpe•<dcni: FOIRL oom.pd&o>~ Hn (~ptier.d f\k;r r:al:J•J Hnk tq.(n1c;).t, ~.t v~\ndnr-
hld.Bpt~ndtv1t EOM.AU rlt caeh end af thi<' 1i:n.k >i(~J.f.Ultmt: ;md., [f pn~iklni.:, AUf eahbtl. 

Ttw pnrpom! 0 f thi>:-i s;wdfk~ltirlh i& v~ enah\0 ~ttten:;_;wrahiH:ty of .FZJKlAlJs th.wt: ~~.d g'~DA h;> fi'(Jlt) dif~ 
k~.wnt manuLtr:t.ut'l.:.tJ, tht~tcby fadJ:lblhng Um d.evdopm;mt of d rnpb Rnd immpcnslvL h\Uct"wpu:t<x 
hn.k.E U.ftl..E\. 'fh <1.digfythh uhje(.;tivc, the FOMAU hm; tl:H'. fdbwing ffh1~tral d<tn\dcrbhcB 
(<>J Enahh.>E c~HrpEn,; the repu~.ter ttnit PLS dire\.':dy; ur by way of tht~ AUT n>Bchanie:d D<.Hl.fi.('dbn, 

tn t"iHt t\xpEch: baseb&nd Gptkal fiber ca.hle hnk .;;;q_ynent ddim•d i:n thL; i!lect!.on nfth<'' :"b11dar.d, 
(b) Sttppor.L"> siganlinK at: n datA tu.t.e •;f tO Mhi.il. 
((} PNd.du; i(ir d.d.ving up h1 HWO m of an (\ptjeal :f.ih.T cahk~ :U.nk .,q:;m<:n:L 
(d) Ow~nd~M t.ndidingu.Lsbably from a repeakx sd h<L:\.TT, a"! dH1n<·d. in 8~\1.:tlM\ 8. 10, or .l/ whm 

virr~~~~d ·f::·orn L\-r t\ lT L:i t.erf~.~tt:~~ 
<~:.) Support...~ l0fJASE:2~ 1.0f.SAB.E.5~ nnd lOl~t\S.E/1~ ~;yst~Hr.t ~<rn.t.ig~ .. H'Ut~utts as deh:ned in SecthHiB B~ 

th, B.nd U cft.h:lH ;;:bmdanL 
d) Allows inbgra.thn of tlv~ FOJ\L\J} inh"l '' lilngk pB<:·lnqe w:ith tht~ :rup<1d!·o1' unh, then~hy e.Hmk 

n:-ctiq; the rued fbr ii.n.AUl. nweh.ankd crmw1di~m. 

Thz:, i.ntplcmentndon may ·LnGrrp~ggte addib.n:rm1 feat.:u:re;;, f;g (7t:Hmplo d:w~v.' dmt allow i>t>mpnUhiW.y 
'''-"~Lh ve:n.dm:··dqwndent: FOl.\tAUa, a8 in 9A3.L The fn('ii:Wf t'J i:n.ippod these !':1atur~H <).n! \:H.::y~m.d. th<~ o;t..vrpe 
d th:b ;;;ub~Ed:imL 

9.&.!.2 AppheMth1m PermJAletl:-n1: F'OMAU Mm:ii Med:hnrt. ()bje<~dve&L Th)":l section states dw broad 
d~,k\:ti<>'\W undedylnp; th<l vemhx,imkp<xJ.d<;r.t FtHR.L o;pw-ifcc::-tiffig dd'inul thNngh.(),,j; this ;;ediim 0-f the 
''tnw:h:rd. \'ht'~'' hte rh fdk'sG: 

{I) Prn•·hle thz, phynit:d rneam; i\:'.r l'tmn.ed.lng <mly tww tPf>0<1te:r u nl b. 
(2} Ddlne s p.bydcd. in.tnfae<:·l for the vrmdor··im:kp.:md.<:!nt FOhlAU v~mp<HHmt 1if the 'N~nd,:Jr·~:r.ai~:pcrk· 

<.:hut .FOlHL dmt <cnn ~w (rnplermmt:ed :indepe:rds.>.nt.ly att;.un.g: difl~,rHnt ttwnuLu1:u.:r~m;. of hardwe.:re 
md '~chk~V\) tlH~ inhmdod.l.cvd ufwwnpu.tihiTty when inb.>ttilnn.e<~t;:A Jn. q C:<:Hwmw HtL 

{a) P:nwide a e<~mmu.nkab.on d~amtPl CHp?.ih1P of bgh ha.ndwcldth Hml bw btt erm:r n>ho w:tfvnmutcB. 
The ti's-ubmi: B.fiJ{ of the FOlRL Bhould be km; than mw psct:. in 1(}1°, 

CO F:tiHl.de a tnfVH1~. hi pnvee& fl% ke.t tran.sm imsbt1. t hrnup)i an E\"HHL w b:~.t\ t::rammdrwhm t!<P<lbl.My in 
m1.z ttt br<:h di"r~etitns: i8 disrupted. 

UJ~.:ut Cotrtput~hiiHy Cl?twide.n&tinrtk AH impkmun.twtimt.'i of dH~ v~ndM·~indrc~pe<tdenJ. FGhiAU 
d·::.aJ\ hL eompd.ibk r.;.t the :FCiMDf ;:ud nt. d.JJo ALB (vih?;.wt phydedly and meehankaJ.ly hhp!t:mJ.mtcd\. 

This ~tnndcml pnrv·[zi.~,B an upticd flh1t u1.bk !ink r.q;n:H!nt spedncatkm. k·t the "inh:Tcnnm•d:ion of nnJy 
hv<; f'Ol\,IAU d~'Vict..1cL 'Dw nwdbrn iL~df the fhn>ed0nd rapabiFty of the· Ft)l.\lAU, and the /dJJ M6 d.:iifKd 
tn p:rDdde lhe higln:d: p!HG'!hle: Ievd. ci:" o:m:opstibihty r.u:nong det+::w {h~fitgn.cd by_ d\th::n-mt munuSxi:~~.rtcrf!, 
D<n;·igncn; are frN' h::; l:n:rpl.DDHnt circuitry within. thi VOMAU in an ;c;pp!.k~~ti<tr:t·d.q:~tmdent mHrtmw pt"<">· 
vided dw FC!".Ml.H and. A.\.H xr~ ;;; ildd1t~L {1'he pt<JV'hit,n ;[the pbyr;ka l and UH-K.'h~ln kd irLphm1e nbtion of 
txt£ AJ.JI h npt~m1nl..) 

HJLL4lh1iwtfo:tHdd.p toa AUt A do;;;c robti.nnshio etbb hetwH'n tbh; f>-0d);;m nnd Section 7, ThiB Gee· 
hm spvdJhG a:n ofthe physical medium panunotens, f.S.l\ nf t:he FO?MA.logied hmci:ieln re~i.di.ng in the 
.FOMAU, ettvl rcfiM"Hrtt:<:'e Hno Ali! dd\ned in Section 7 wd:h the ext.-epti<J-0 ~;f fh\' sign of. Jf!JU!"ity Jnor nt('''. 
:.a.gP 'fbst nt 7 2, L2 .. J(3)_,. whkh. :'!hail r.~":<t be imp!emHtted, t.h.at iG, Ahall .rwt. tw t~vtbkd. when ron:n£-:~·kd to a 
N~p<::.d:r't tmiL 

.. SUk Lti 1\f"ude of ()_p<wstkrn:, '1'h<.:: FO.l'SA lJ 1\.Jnett.'~T;~ a."\ a d:itbd o:;nMx~ti<Jn twh'l''Pen trv~ nptied H.ber 
caNe h.nK mognt<:nt mu th.'"' mpe~:i.h.'r ~RnA. I.hnng ~:nJtll . .;tOn-.frec openH:1on, d~J/a frum tb.\ r<.:'p-uth:r unit if.' 

LOCAL BNE| SOPCELTES ERS

  
 oeties! dlecteical, and marhanien] whearecteriation of a Sher opie MAT? U0

suliable for hoterfacine toa repeater aail, other direttly (POMAD and robuater witd

a sing&° package) or vis am ALN mechenies! commaetion.
(2) View siteg suitable for cormacting only iwe POMAIs.

A schematic of ihe veridarindependant POM andie vale Somehop te fhe sepe
in Big O 7 She vondordrd iss ean opties! Aber cable link gegen
independent POMAT at each+ eared ai the link segimentund, Wf present, AUcables.

‘She purges of the Se é obershihty af POM ATIa thas g# : nianubactirrs  Ehee isomont of simpand inespensive |
ETS > FOMAU has the following wenesal e aaet
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th: Shopoerte signaling ala deta fete ald 8

te: Provides fur deteing up fet 100m afar antieal
ih Operatfee indiehd an a repeal

wreowed freant

fe: Supmecte LOBASE, OBADES, aml LOBASE.es
2, and TS ofthis standard.
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igurations as detivnd in Sechons &,
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 8.12 Apolication Perspective ICEMAN end MewliumObiectives. This acction states the broad
ohlectives underiving the venderdudependent FOUEL specication dened throughout (his action of the
standard. Tedd are aa igloos:

   
 

 il} Provide the physiesl means for connecting only oye repeater units,

iB) Diedine a ebysicsl interface for thesemdor-mcepandent DORAL? contmene:
dent. POTKI, that con be inplemented ind i

and achieyre the dat endo feyrl ofsompat :
   Ethe vendordndemen-

og differtct munrolactorers af hardware
canned Ina common TRE.

oh berndwith and lew Sif errer rate nerfvresnance.
haat TELE a the 8 SIRE & sald bne0 hessthes ene pertin 18

wimaion thmugh en OTR) whos Cranes
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 held Raladionehig tea ALS. Acie relationship aniste belwarn Tals sarckk
IEMA, hogicahon soceifiee all of the givsica) mediuce parameters, all af the 2FOMAT! aad. rod fan ALTE defiac 7 with the exception af the signal fualipe orves mes.sage Test of T12 mich ginanek be imatemented,that ia, ahall net he anabled when comechadlto 4

PepLaber wait.
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CSMA!CD 

lhdependen\ 
FO!RL 

TO i08ASES OR l0GASE2 hETVfQRK 

JSOilEC '\!002<1 l !:Jin 
1\~:....:;~ff~~;!~;p:: ~:Ud 8(~2,;1. 19~\~, 8~litif:l:;. 

TO 108ASE5 OR 10bASE:2 NETVVCRh: 

- - - « « « ~ -t- ----
FOMAlJ _______ i ___ _ 

CPTICAL HBER 
•------- CABLE 

UNK SEGr,AENT 

AUI ~ ATTACHMENT UNIT 
INTERFACE' 

FOMi\U "' F18ER OPTIC fv1ED!UM 
ATTACHf,AENT UNIT 

FGr-ADI " Fi8ER O;;;TIC MEDIUM· 
DEPENDENT INTERFACE 

FOPI\-\A ~ F18EF: OPTIC PHYSICAL 
MEDIUM ATT/>.CHMENT 

• See 9,9.1.3 for irnplwnentat<.>n requirements. 

Fig ll· '1 
Schematic of the Vew:1or-lndependent FOIRL and Its Relationship to the Repeater Unit 

trani'mltted into the FO.tvJAU'i> transmit optical fiber, and all data in. the FO.tvii\U's rect:ive optical !iber is 
transmitted to the repeater unit 

H-f1,2 FOIVL~U Ftmcti.onal Spf~cifi.cations. The FO!V1AU eompnmmt provides the me;:ms by '>vhich sig· 
nab on the three AUI signal cireuits are coupled; 

151 
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 NETRYORE

FORMA comerBe

EXCUSED <ceotmncocosonasonnmnnecoronannnesonnaoomnca

Vendor

Independent
PORE

SME SEGMENT

REPEATER
unt AMH =

FOMAL =
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0.82 POMAD Functional Specifications. The FOMAD component provides the means by which sig-
nals on the three AUT signal circuits are coupled:
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rSO!tEC szcz .. ;-~ : JH~K~ 
AN~SFr.f~f~E Six~ ~{~i.~;).: I:JH~J Ucff.~:<:-n. 

F'rom the t~":f-N.'Hi~~Y u.dt idn tbo .FOl\{Alhi tr.am;mit upheHl hlxh:', md 
(2} f'n::;m ih~> .FOfviAU\< n-;00he nptk:d Hhe:r tG J:w rq:><?n.ter unit. 

Th wJdt'Ve thb kwk d;jedi?t:, the FO.MAl.l C(ITnpnm-mt r.unb:in::-;; tlk; fijlkwing 1\md\mn.i. capabi:ki<:.B b 
hmtdle mew.;f~@"i'· flnw h'{Wi%>n the mp-mter md nrd thw· opt.ka) Gb0r Ct1hle hnk i&egrrwn.t: 

(Ci Lmu Ugh.t Leuei 
f.h:dection f.\~n ~~~;~)n~ 

The ah:Ety b rec<dve ~w:rial hit. cAn:aiJ:If.i frmn Hw attad.J\1d H~pet'i.h.Jr 
unit tutd +xantmiJ U1.1'~n;: intn tht~ FCJM.Alfs nttticnl bh~L 

'I'lw abihiy h n~cHiv,;:• Mwi.nl dab hit ~<noam§ fNilll th~~ .FOMAT.J'§ 
N'<:<:·iin-~ optica.1 HJwr ud t:r».n&rnk thew to tb) atbe.h£d n-;p;:~:dEr 
~m;t 

Th~1 ;~.hilit.y f~J d/~tu;C ;1.nd. t--e,pnr.t tn Lhe )f);adwd rhp·iB.h)r 'mit, an 
FOIHL wUi0m>, 

'H:>.t.l ahUity t.0. {U\.t<"lmatksEy int<n.rupi.. be T.n.1twmit F\metion md 
inhih.it Hn dmormaUy hn.;_r, (;ui:put. data "'1:n".a.rn. 

Th~~ ahiJlty Vr H\~hhtnU¢$l)y intnynpt thfi Receive F\mdLm an.d 
in.hihit tb/~ r<:l'-A'[lthn r/ >l.ignni.8 frnm the FOMAlh; nocdw) opbe:a\ 
fib<;y whi.ch mdd i\\BVE h1 ohnnrmd\y high BEib, 

83:,2.1 'franz.'ill.H. F\:u.u .. ~U%wt fh:~qnirm:1.H.\O.t®. At ths (;bl:rt d f.i pr.wLiit t:nm;im kdnn hl.lo the F'OMA\.h;: 
tra,rwmit npi:kd :Gher:, nn mow~, tlvm l;w~, hit.<> (twn f0 H Ht cellU nf:iAfnnrmtinn mAy~*' nKdv.cd frnm t.hi" flO 
d.r¢uit rmd. not. hmwmH:kd into the FUMt\t.I':S tn;;.m~mit npLed fihet. In <N"kld:.Lm, itt;. pcrmitnible fhr the 
fl.n.;t bit *':nt. t.n umt,jn >mcudu.± phuw viohd;nv M' invahd dah::t AU Rm~e<h,d.vP b;ts. nf thi,) tmekHt l<hd.\ b<:. 
tnnt.<tmil:h'd inh~ fb·o FO&l/\H'0 ba1\imd nptin"tl fiber and shall e:dtthtt tlH-: fdl.m-....-lng;· 

;() NG morP d;y:;jittHrf:hml t:hatg:lv~m by the sum vfilie word;....c;;,;1bWlg:<'jitVtru.>n1pomn>h >fF)t:tfiHl in 
7..43.0, 752-l., u.nd SSAJ .. ?, ond 

<'2) Tbe levd.1I and wavefmrnHi Gf~ie#iedl i.n 9.-HA.JL 

Th<:' FOAtAU DO circuit <;hd\ twnply ,-<tb ilw AUT i:>JY'cifkdizm tiw rcuJ>vem g[:v~m ..in 7 {.::t The 
FOMAlf<J I.H dn~uit d:tiv·~j~' ~hall cu.;.q:ily w>h tJw i%Uf ;;;ptdfl.:Mimt Fw Jd.vers glvim in ?A .. I .. 

'l'h0 ;;>>~dy-iltatc pn!J)<lifJFi.m:! dd.ay h>.tv.'z;,:;tt tho DO dr.wit ~dver- input <Uid U:~t~ FOMAU\:; trr.uwmh: 
upLcd :f.lb~r input i<h.;ftl:I not f'·;u:.-,adl one--baH' t1 bt i:'dL E h n:,.:::.:~rnmemh:d t;h>.i... the ~L:-lign+r pr<i'li.de HJJ 

impiem<:ntshcn ht whkh a mini:n:mm thnodtdd bvd i<t ·rH;nired <m tbr DO cin::nit tn .:d"..d:!Ibh a t..ransmH
hU.. 6tr,·'nm, 

The highl;r qAical pu>vi~:r kvd tranEmitt<'<f hJ.-\J t:l:m FfJ!v0\J1'B t-ransmit npti~:d fi&:;;;:>r shaH h£~ defn~"::i ;:u1 

the lnw (LOj L;gic »hit{~ <\rt tbt~ nptkd flt.H.t link Stgntz~nt. There ttlli:d.l. be no bgkal f"igmt) inw;ninm; 
ht:\tw~mn. t.h~ DO d.tndt and th~". FOU!.AU's transJnit uptied fil;x;r, :~" ;:ip:-Ki!h~d in HJI.Li .f. · 

The difbr>:~[~.r(~ Ln i...h.<l d;art>up tbhy (hit kt.'+ pb.~ invF.hd bHt> phn :.Jkml.y"~hJ-bl pwpagatbn dchlyj, :til di:+· 
tinct.. from the rdt<;n! UW:' §L\.rt<tp ~:hb.yiii, hdWNoli a:n,v twt; pn~;kd.;; thAt <lte 0>\b}Y:U'ilhh~ hy n . .ff ru. or lPfMt r&.all 
not t>x~:e~Ki 2 bit cdh., 

TIK~ FOMAU !lhoD hYlp bae:k a j::ndtd medv·d fhm: tlu; l}(} dn:::...dt b.tn tlw IH dn~uit, At the start of a 
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mon> edge .JittH than that spedfhod nw r.dgnab t:rarwmitt.ed bt:.<J the ni cin~uit by tho Il..<:~(X~iVt· F\m'.-i:·ion, it§ 
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~N}wn the !JO d:reuit ha<> g<me H.t..:~ dh~r a pae.h-JL h~1...>t lmtm t:rmu.;mithd inhi the FOMAU's trr.i.mnnk 

optkai fi.h<H\ th<C FOMAU dud} nnt a.d:ivd:.t the Col.lbi.on. F::t;-s()r\0~ Fund:itm 50 ~:w not t;~) wmd the 
sigm~l..J}udit.y_:ft-r-or me:EH\gi' 'h<;t of7 .. 2.1.2,¢{8) t~\ H~'-' t-t(Ncotcx tmit, 

r>~n-i:ng tbe i.dk sLrt..:-J nftlw Df.\ d.rerd, fhH Transmit.: Fu.nz..1:iun &lH\ll output inta f:h~~ t:ra:n,:mlit upLkaJ. htxot 
rw qlti.cal idJt) fignaJ H3 spH:ii:ied in fHt4.1A, The tnmmnidwl opticd slgwd.'l stvd1 cxhlhlt tJw (~ptb:J 
f/iiWH hvds spucifh"d in H3.<Lt .. S. At tho '-.'Hd of a pm:kN; "!TClHtui.Hion, the rkr>t opd.ea"!. i.dlv tigmJ JHil3Z1 

1.52 

 
 
 
 

To aehdeve this busie off

bandic mousage Saw b 

 
arve gord

thea ivie the BC
‘The gbulliy te re

Vere Leuagrn
 ig) GPansané Fuse  

  

  ip receive serial debs Bie
recone optical flher aad traguiet

  

eh.

ie} sere Fronekier: 2 ‘Fical pd ech, odind eepert ba the atleched ropasater will, un
POEL. ealliaiens ,

adh afiher Piapactiens : “Me ability teoubwnatioadiv ingerrugt the Dranersit Pumotes and   
 ibid  an abnormally lane outpad dat

 

 
 

 
 

feb fe
PaBESS
 

 
Laghet  
 

he eehabiiye tee wutemabionkee baler
inhabit the reception offer whieh: wisi

 

BE Peacemendt Punetion Requitements. At the sha0 iwe bite (hws Al bifoels) oPintierea fy

8 branet opesell yer. inaik
   
 
  

  
 iispermissible far thes bile af the packet shell he

 ff) Nocmore edge jitter than thal given by the eumof ¢
TASS, E821, sed O47, ead

  SSREEE ENE apocitiod ix 
oy

iy   ‘The levela and wavelerme ¢ peciiiedin9.

 
      

 

  ae
inf cEreHih*diver whol comply withUh %

tate DSRRETS. ay babe cop tite. 2
mh:abdnen aySe

aR RSE

Hon for drivers oy
nL RecevEGRDone

is eenramensed ¢s

 

  Fe trane

“drpeidé: aon
  
   
  

A

 
  

  é : positesin 9. 4.‘feThe diGerunce in ine efa felon3 antt loseplus bimeulid intea ‘ vale propagation delay) aa dis
tinct Teor the saben ute aterteup delage, between army te packets that are separated by 0.0 useor lead minal

 

 

   
  

 

aeck BE cellsi
“Phe FOMAU shall}aon back a pockat areal © che EN} abalh inte the DM giveain, Apthe start af a

packed, Hrknemiedion, me mora than fve bikeef nformation may be racerred from the DO} cheeuil ard wat
 

 
 

 ennaied |inte the DY chrenit, Tekis peveris he Brat bi sent to eontain encoded phasee paket ¢ ail be brameniited ite Gye TM
ied foeSignals ‘raneanbes a besns De cirowridoy

 telatog
uot shall exbilel ae

he Hepetye Pimetionas

  
 

 

 

   
  
 

 

gpeched n OG24. Phe stes
eireull driver autondar gach signal :
i anebetween the DO clrewit and t & mt cineuit a

Vien the TM} cine :optheatfb /
 

  
  
 

 : sted nite tHe IADMAD!s trina:
igh, Pereahee Poochso a8 aot te send the

: weitOF Ee tne popediter ink,the ‘le«stabal nfthe DGAieathe Pranamif issnckleFEL shall.
ded in1 BS8.4.08. The t

 

 

 

  
 

 
   NiGEL the apt

deal idle aignal pules

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



F10Fb::' W:W2<i : .IH/'l 
lt.NHlf~F1t&1E ;::.~.t:!l Bf:O.:~;- ~.:89::~: Ed}hn·~~ 

tr(tH.~~{tj~.:;;r:. t~~ th~~ h·Jgh~~f' i;:>ptj~\:~.1 [.NY~V~::r tt~v·e} :n-;;u~t O(:J.:::Ur n~;: ~~~}On~:~r u:::~:ln. ~ton n;~ lW.nd TH~ Iat~~r th.~:tr~ 2JO() f).~~ 

>liter U"H' ps.ekd:> Ll!'i. tnnvdi:iim b t.h<:'' inwer pnwm: leveL This L:rd: <>ptieal pnbl) mmJ nwd thx~ bm·· 
in( t(/:pJiremeni.B (;f9.9.4,LL 

l.:r.v::~ :r~<}t\:1/\ll r.;}u:d~. r.~(;t Jnt:rz:;-d~~~~:v (~/i:;:·n.n.(~~~t\~~- §·~pt~:<;~.d Bl.;naJ.d inV) t.b(~ tl'~lXJ.t:?.~n.it ~)pi;iea.~ f1ht~t' ~-~l~d~:.r n.oru~.n.l 

fl}::i-~!nthli.i.( U•t<di.t>.n~, JfHi~·,ihg: p.owu.'~HiK''~Fi Ot v~tt'd'ing-<bwr.. of ilk; T<TtsrtAU, 

fML::;.L2 HH>otve FHJ.Hcti<:m. rtequh:mrmd&, .Ac the dart of i:\ patb<: :reu::phon h>Jm the fi\)l'di';JJ~" 
r~:;:r~·:ive opd.({·d D.b~H'~ .rio n;.oye Lhn:n h~to bh.s (t\\~~~ fnH hit eoTh:.:) :r~f in:f~J.r.:rnatiion n~~~y ht~ .r~:~t:t~ived frtHtt th~> 
FO.&TAif\~ i•''<:<:"t\·<) vptiud dhm wA nnt tnmsndt.f;;h) 'illL> thf; TE chrtd. h L; JHrw~i$;:\ib\.' f>r tb; fi:rz;t hii: 
tr an£-;.rrtit.t~:d. ix~:t:::~ flu~~ JJ:l t:~rf:u.i. ~; t.o ~>D·ntail~ e.n.~:::(l<k~~l p.hr.i.Si~: vioL-~ UnnH (rr. ·r n.:-.:t~~ 1 ki d.rtta, J\fl ~~~ c:e_:-x.;g:=:-;jvt·~ bits of~ tb(~ 
pi:u:.:b4: iiJuJ.1lw tnm~n:nft:,;yj into th<:'' Di c:heuit an.d ~;kd cxhibt. thH fdlc>Ying: 

u! Ttv leveL a1d t;,avdi,rnh :>.pedtk0 in 7AJ, ~•nd 
{.2.} N'n nwno htg,, j.LL~:r t:h.an that gh'PD by thP >1um nfthe wwsb.::r.uw edJpl jitk~:r dltttpnnent;; t!JW60ed in 

'i A)Ui, 7 /:<:OU., H.9AJ.7, n.k-L;,L2, and P.9.h. L 

'HM r.<<<l.dy--4atc pE;pilf\HJion d<':~h>r hfw<·,~n iJ·h:' <~d.put cf!JH VOMA.Lh :rvcei'hi q:r!iea1 ·fiber 2.nd the fHJt~ 
put d thu VI d.r(:uit dtiVd" sb\11 ~,,,,t <~v;y,·j ''rh'"lnF >t bit cdL Th<:Yto ,-::b<ll b: .. no bgi.:<:d sigmd b>I<;n;.ioa<;. 
Ld:ween P:K .F\ThfA U's nc-u::dv•·' qAied fhet and Hw DI ~:: tic<lh dud.ng o:;br;:U>n··fr~w q.x.~nttiJm, rm t<pPchiEd in 
D.1J-t2,J. 

'd:~,~ dW'<xencG in HH BLart--\;p deLqr {bii; \ns phm hvoJid Lits pb.~:i !<,L<ldy"iit1fVj pnrpngbthn d<!Iay},, f.\B di;o;,. 
hvJ: fttmt thl':' d;wlute si.nrt-up Jd;-ly&, h:/Yll''<'n 0.\'::f/ t.1.v(~ p;·v:k:nL; t11>lt. <tN; S>::parnhd hy Sh !JS or ks.s" d'uH 
nvt ()tc;~~d ) Lit ceih. 

'flw F'(FAAU shHii l'Wt hJ.:todnC{) udx~.mn;ns. Gi.g:n.:J3 hki t.ht. nx ti:re1lit end~:: n.cn:ntd 0p<.:xa1:ing nndi." 
d<mtl,. indud.iq;: j)(i>•'<:rtiq.;.up <w p<~V>'<'T::q,;.,·rt<>wn ofthP FOMAU 

iUL2.S ()dfiy)o~l f'Y<;\;;e;:we .FwwtL::m llii~qnh"<111H~uts, T.h.e c!gncl. pl'esentfd tn the CI •::lrfuit i.n the 
d~~hmzce d' ~m S(}L signal. ~skl U h: the Ll)L ,,ign.d. 

~fhe H~g;n.aJ .PfHSi-:-n t.~·~·d tu fh.~~ (J. e:~.r<":uit d.uring t}~(~ pr~~S.P·nU·! {).fa cul1~.~6on ~~h{~] -~;.o· tht) (:S{} rJgnoJ~ ~i [X~riod t~-:-
rnJ;sk \9~}~~~;:::-fhrin o.ffrv·q_unDcy 1U t.JFf:r. +2h {.;;,; ..... j,fi-~}r; \:=tith ptd .. ::;:~; ttar.~sdt.iortf~. thgt ~tt\~ rto ]eBt& than J5 H5 and. fi(:; 

i.VPab:r than 'J(} ~)~ CtJHtt; ~~t th~(; ?Pt::; <.;:nvd:ng pdnLL ThL ;SiftM\.1 "haL lh+. p:r(1&,.dad tv the C! dn::o~.~it :w rnnrc 
b:an LF NJ ti.mt<s <d'Ln' thf:o, sh:rmlLnkmu<> q:poanm:~>: ({signaL d bAh th: input of t.!Yo .FOt.tA \T\; tnv:nnH. 
nphnd filAT rmd du; m.J.t;:n.t nftlw FOM/\.\J> ren/ve <~pt.iud hber. Thi:s dg:nd shaH b: deaC!Sm'kd no e:ildi•c'f 
tJ~:{).n. <..ti· bH. d n1e~ ?:n1d. nc k~.h>r t.h~H~ 7 bit LJH(~:f6 ~t.fU:r the ~:~.ho~:(~ d.~-d~~.r;:~3d ~·:oH>~"tz:n1. tnhdit..i"~n::: €~&~-a~.(~H t& (-~xJst .. 

fhyi.ng a \::o}h;.;·i.<m, if d ywkN i» ts.:;c:c>;!:c~1 M: t.b·: DO dr~;jt i.~.z:ii>re a pa;::;.h:':t is HiC\)iv<:d u.t Ow FOMAU's 
tH~dv(~ nptlral fih<::t, tlwn MJy the p;:u:hA. mu;ived at the DO ,::+rr.dt AwH lw t:ranm1d:LA ·i n+..o the Ut dn:uk 
;n ~qwnfhd in 93,LL (\;n.verm:ly;. if ,::hiring a f'tiLidon H parket \s tTr:ci\'{:d eJ: the FOb-fA F» t'c<t~ivu npbta.1. 
hlxlr befq:eo a pn«b< > n:cv·<~·H~ Hi: ihH DO drnd, tkm. only the prK:bt Tfwdvod at th..:: FDl\fAli'i> Notd'/C 
<;pdc.d fiber ,o;h;;.ll be t:wn;;;m:ih:cd in:te t/w Df tirc;,tit, Uo'1 ,1pcdfhd in S 'l'i.Y. h the DnD:;t uf both ple.kd:>.1 

bt>:ing :rend\',Xl. ,,lt H~Kit t\'/fh'ttl\-<:;> )ndA within J,\ bit. tirnl':'t :f L?eh ~>Lhht, tht>n dthct owe, hut nnl.5r mw, vf 
tho pacb:u Bbl U ))(, ''*'-h'rtA:Oil V> h>. tmnm11itLA ht;) tkl DI d:nJL 

The CuHhior; .. Fnnetien '"haU not ini.red\;.<K GXttHlHHHW sigms.li> int>J thG cr c:incuit undl<ht XH!X'rt.~\1 <}[}\)ff.•J.in.g 
o:mdLh;rl;,;. i.nchding pns-eting-·u.p •w p:rwui.ng,J.f~wn ~:£the FOM./\J.L 

1HL2Ai <f£hb.rw Furwthm .fi0.qn:i:t'11nwntt, Tlw FOMAU shall haw; tlw uqmhhty; H~ Jdir.wd in Fig f)~ 
9, i/; interrupt a tunt-tt:1h;si~m fn~m the ·t•~r~~ater tmit t:Lat •~xo:*ili' a bme dund:im;. determinuJ by tlH 
FDM/'JJ. 'This tinF:' dutr>tinn :'l}mU not h: hil~l thm 20 m~l nut TtHl:C \hM" bG nH. if thr padtd.: bd.ng t:rm'lH·· 
n,ith;d is diU lking trmH\trdi:<~d aft.\/ tht; )pH;i{kd timt d\ir'i/tlli!\, Hw FOM./iJJ ihnJl ilttivutc the SnNmr 
Filnd:i<:;n by tlw fi!lb'i?b.g: 

( i J Fr/: inhibiting the tnlnsnt.i<<>ken Gf bits frc.n.t i.tN D{} ch'rujt iHht Es tr.~msmit cptkdl tiber, 
':;?J The:n h\Vtii'miU):ng in.to i.h; tran.mnit optied El:mr th.c cptku.l !cl.k s:!gnil BIX'ciJled :Ln ~L9A.JA, <>nd 
'a) F'Y\l3Hd).ng tlw ('Sf} ;;i.gnal b tlH') CT d rn.ri.t. 

(}no:·: HH~ uxor wndiLi<1rl !ns bt<:m tb~rdL the FOl\1AU <mJllY>>«'t: the ,_khbet Fund;ion ;:,;,nd p.'i~B~~d; thb 
J:D.L gii,:;-nd to th:. {'.\. cLttti.L 
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ANSI/G~Bl~ Std £~ft2.J~ 'l~Y13 Ed~~-~-(~~ 

(a) On powRi" :rN:Wt, and 
(ki Gt"tiGndly; uJtm~HthcnHy 1!i.ft<Jr u <:r;nti:nuous ;:Nriod d' 0fi § i. S(bh 0f Irw.cth,ky <lH tby DO "<ttl~ it. 

Th<1 FOMAU ;;haH not aedvak iLs JAbber Fi.mchr.m who1 opvratd under the wrrrst<awo JsbbeJ: L:N.:kttp 
Pn::A:edion oondidil!l ~q:Joni.Hul. h1. 9.6.5. 

When twth tht~ ,Ltbber Ftix<etim~. mid tho Low Ught lAvd lkte>Ct.ion lhmchun ~~~>,,t1 W.\l.;.:u:i) hnv.: ¥wen :vh.· 
vakd, the: Jghhe:r Fm:wd;m stw.lt (f'%Wrhk!! i:ho lAw L.~ght Leevc1 IJe~tct:hon f'u.iH);irJrL 

f:L9SL5 Low :Light LA~vd IIetecdou F.tn:wtkmltequi:nnmm:!tt>o Tlw FOMAU Hhi1,\l }dVt' a low light 
;evd <hct(~dLm ,tnr~abflity: hB dcf ne.:i. tn. hi[,B<Ll, ;:hereby i; <';~'lU ir~tw:r:r.>.:tp;t~ t~~o nY.:ept.{~:n nf bd:h the nptied 
tdb b1i?f\'\.&l and p~NJ:mt~> b)m dw N}l'H.At.rs :ren~r~«~ (~pt1em hMr wn.<sn reuat+e· reu::ptwn nm no hmger ix·! 
asm1rNi. Tbhl e:r:rmr umdihnn shd] nd bt ndivak>d if the puik o.pt:iud puwer Jevd <A the {;utput of thu 
FOM/\U':s rue:eis(\ (~pt:kal Dhet \Oit:Gt'ediJ ~~11 dhm. It ~hal! be <1ttivHbd tH~:b·~~ th&> W~Hk uptk;d fl'i!WGr 1<\\:vd at 
0'J.e !?U.tpd; Gf tl\~? FOI\1At.J's ftc(,d:v~! upt:icaJ Lhn hm:; ffdkm to 0 leveL thHt: b i.OwPr than th~~' v~ak. nptkaJ 
powe-r level that fGrt<'BpilfKh tn" B:i{R "" J{y:w f(rr tht', FOMAU un6:r tMsidcriltkm .. Onc6 thiR wrm' cnndi .. 
d.un hm~ boe•t m:hvd.ed, tl:w FGMAU :Jht>.H, no dttLer t:h~Hl ::10 hit tim£\'1. end no bLw than 200 bit tirnc~> 

(:(} D:L;;Ilhk it¥ Ho<:Gi.vo Fundion 00 hwt Hle tnm~1nis.'fion uf bitil! ftfLcn its ~~.,>dw eptieaJ fth~r to th~ fH 
6ccnit iH hihibkd. 

(2} AMuJ:P tha.t M'lly t.h..' optkd M\; dgnal L"' t:ranr;:mit.L:d ink; its tr.oJs1mnit npt.i0d Bher, il7eilJHCtive A' 
the ''tHU~ ofthe l}() eft'm<i< 

<JJ Dkmbh: i.ts: T:ranGmft Fu.w:Jkln dudng the pzxkA d'brnc fhat tb:; T'OMAU r~:r.cgnku the p.rewm.te of 
a pw~kd nn b~: DtJ d:rn.J.[t. such Uw.t l..'rE' trHil&misi'iun vf UH p;:Kkd. froxu the DO dn:uit into th., Df 
dttt1.'it i"l LJxihlWJ. 

Once this 0~TOf vmditiml hnH b~~cn e.>w.rcd, the I<\J&1AU shAJ ••etur11 tmhms/in:dy k L<r rmrtru.l mo.:.k uf 
q::mmU.iin. whbin. 1J) bi.t t;inhc~J. on.H~ tJw 1JO ehvnit k in t.h.~ krle §Llk;, 

\VbAri h~tb Uw .hhlHr F'n.n.dkm. {s.:;e 95L2A} a ad th .• ~ Lew Light L<:N~ol. Hdedkm Fun.d.i.cn hxvN he<:m o,di. 
vntet the Jahl><w- f.\mctinn rhd:i WN1l':r:h:h: tht:c },'1v.< Ught Levd D<~~,)ttcti;Hi f.\:n:~d:iM\. 

Sf/fK: H.lg r:::·:t.'(t~r~E~~;~~.::h~·d u~H.~;~ ff..tr:' ~th~D:i~l~Uc ~::e~=.«J?H~~:=~: th~;~ $tHtt~=~ ~~r H~.?-1,..<:-::-c.: liJ"t":it .l.A~¥:~1 I~·~tm~u~~t::C i:\::t:~.vti.{t~.C b~~ ln.d~-~~ni.:i.~d ~~B th::.~ 

f.:~Y..:"f-lrrr :nft.h~=:: FfH4AtJ p .. a.clt..:.=.g:~ 

iLH.2Jl Rt'ffNH.Ler th:dt to FfH\!AU .Phy&ieal Layer .Gfes..<>:@<g'6iL 'l'l:w fdhw;iq;: n:le»ii;:>g<:!ol nm b..:, 
tn;;:eivml. by th.~ f.i'GMAU physiea1 hy.er cntihn:; fmm the rep!H:cr t.:miL 

Cite:u!J Sig:nd Mdirdng 

mdp~d 
·· · ······ Tii:5 ··· · ······ ········ ···· · ······ · ······ ······ ······ · '(;I>i; (iii> · ······ -······ · ······ ······ · ······ {;;;t:f;t(i; inro~~"r~~u~;;~ 

(~.t~.f:J.~0::::ir!.'.:!. ......... < ............................ ~1... ...................................................... !.:!~~~ ............. . 
9)1.2!1 FOfrtAU Phyd;s&l Lityet' tn flMpiMd.er UnJt fufi.•&~aw~s:" The fnJ!v~ving mHWt<f~':'! tan be sent 

by t.h<i }i'OMAU pby;1kal 1..'\y<;cr cndtit~r; kr tl:H~ N}XHtc:r unit~ 

Dl 

m 

Cl 

ern, cr:w 
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1w;.:xut ·bf<:;mw.Unn. 

No iTdhnw;d:lc~n b b.~' 
tnpHt 
FOMAU b <lxailahh\ fer 
output 
r:0Wsil:t.n. or ernv: 
dd:eehd FOMAl' 

f.UUL73 i:rqml l'WewtRg:e, Tim YOMAC phy;;kHI 1ayu ijet:l.dt• rm hpul: mcB&tgt~ t;q trw n;p<'NJ.ter unit 
when the :FOMAU brm H hit d' d>'!J<l b i:-\Crtd h~ i:tH n~pcabr ~miL Thk pby.f:{ied ;:ps.Jizuh0n (tt nw h.put nH~§
EG\f(ii > <) C.HO cw CfH Mmt by th.f: f(}J\lAU L) the, N!ftc<*ter' unit 0n thh Dl c:iccrdL The F(}MAU ~<):tds CH\J F 
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 $82.8 Low Light Level Detection Pumetion Reqairemmnts, TheFOMAU shall have alow light
level detection capabliiiy.as defined in Pig 10, wherebyiehall inferrunt on ofboth the aptic
idle signal and packets from the FOSAlls receive anidess 3 He reception canto danger be
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power level thet conmecnond 3 for the PO! ap gangideration. Onee Lhe error condi-
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vabed, the Jabber Function shall override the Low Laght Level Detection F
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the input bit is a zero, or CDl ifthe input tnt is a one. No retiming ofthe CDl or CDO signals takes place 
within the .FOMAU. 

9SMt7.2 i.nput_idle Messag<e. The FOJI,{;\U physical layer sends an input_idte nwssage to the 
repeater unit when the FOJI.;l.A.U does not have data to stmd to the repc&teT unit. The physical realizilf:ion of 
the input . .idle rnessage is the IDL signal sent by the FOMAU to the repeater unit on the Df circuit 

9JU!:.7.:3 fbmau_auailable Message. Tiw F01:1AU physical layer sends the fom.<w_auuituhl» mes~ 
sage to the repeater unit wht:>~1 i:he F'OivLA.U is available t0r output, and when the FOM1\U bas activated 
the Lnw Light Level Detection Function in accordan.c<.' >vith th.e I.A:>\V Light Lew:>l Detection Function 
requirements of9.92JS and Fig 9"10. TI1r::jorruw ... auailuble nl>:.ssag;:; shall tw sent a FOiVU\.Li ti:.at is pn:'" 
pared tn output d~~ta. Th;:· physical realization of the l;·;mau ... cwm:lah!P. mes:-;age is an IDL signal sent by the 
FOivl.t\U to the repeater unit on the CI drn>it. 

9.fL2.7A sigrutl_qualit;v~.,ernor l'Vlessage. Tht' sig-nal __ quality_error nwssage shaH br~ implerneuted 
in. the fofbwing fashion: 

(1) When the FOI'YLI\.U has completed trw transmission of a packet inb its transmit optical fiber, it shaJl 
not send any sip:nal.._quaiity_error message 'l',:;st scquenu'. 

(2) The sirnultaneous appearance of padmt.:O at both t.be 1nput of a FOMAU"s transmit optica.l fiber and 
the output of its recdve optical ilber shall ca.tL'<C the siunw' __ quulit,v .. p·ror message to be sent by th1·? 
FOM.AU to th.;; repeater unit. 

\)) \\:lwn the FOMAU bas activated th.e Jabber Function, [t shall send the slgnaCquality_ errur mes~ 
sage in dccn:rdrmce with the ,Jabber Function requirements of 9.l).2A and Fig 9-9. 

'J'he physical reahzation of the siF{m:tl..qua!ity . .error message is the CSO signal ;;;ent the FOT\1AlJ to the 
repeatt:r unit on the CI <:ircu 1t. 

The FOMAU is required tu assErt the signal qaality...<.:rror message at the appropriate times \vhenever 
the FOMAU is powered and .nnt just when the repeater unit ts providing output data. 

9.9.2.8 FOMl\U State Diagrams, The stat<; diagrams, Figs 9-8, 9-9, and 9-10, depict the full set of 
allmvml FOMA,F state functions relative to the control circuits of the repeater unit/FOMAV intt>rface for 
FOivV\Us. Messages used in these state diagrams are explained as k>Uows: 

(2) dt'sctble_upi~cfriPel· 

(3) erwbh·~op!_idle_driuer 

C5) enable joop back 

16} disable loop ~back 

(7; en.a.ble ___ t~pt ___ rec:eiuer 

Activates the path employed during: normal operation to cause the 
FUI\'IAU transmitter to impress the packet data received from the 
DO circuit intn th(o FOMAlJ's transrnit optical fiber. 

Deattivates the path employed during norma1 orwratiun to ew.kw 
the FOMAU transmitter to irnpre,q;o, the packet data received from 
the DO circuit into the FO~,{i\U's transmit nptical tiber_ 

Ca.u.ses tb; FOMAU transmitter to impress the optical idle si.ornaJ 
into the FOJ'vV\LT'1'1 transmit optical fiber. 

Causes the FOMAJJ tu stop transmitting the optk:Jl idle signal 
into the FOMJ\JT's transmit optical fiber. 

Activates the path emplnyul during normal operation to cause the 
FOT\iAlT Transmit Function to impress the packet dat;j received 
from t.he DO circuit into the D1 circuit. 

Deactivates the path ernployed during nornwl operation to cause 
the FOMAU Transmit Function to impn?ss the packet data 
received from the DO circuit into the Dl circuit.. 

Actlvatos the path empioved during normal operation to cause the 
FOMiUJ to impres;o, the packet data receiwd fn)m dw FOMAU's 
receive optical fi.ber into t.he DI circuit. 

155 

PSOE
(be GE, LOS.  

the input bit is s zero, or CDI if che input bit is a one. Ne retiming of the (D1 or CDO signals fakes place
within the POMATL.

G.0.807.2 inputidle Message. The FOMAU physical lever se
repeater unit when the FOMAU does not have data te send to the repe
the mypuf_idle message is the IDL aug

tile aningudtidle message to the
raul. Phe physical realization of

yal sent by the FOMAL to the repeater unit on the DE circuit.
  

  

S278 fonauavailable Message.The FOMAUphysical layer sends the fomau_aiumfable
sage te the repeater unit when theFOMATis available for output, and when the PFOMAThas act 3
the Low Light Level Detection Fumetion in sccordance with the Low Light Level Detection Function
requirements of9.9.5 and Pig @10. The fonuwu avaluble message shall be sent by a POMALUthaeis pre.
pared te oubpat data. The physical realization of the fomau_avarlatie messageis an LOL signal sent by the
FOMAUto the repeater unit an the CI ciroult.

 
 BLES 

 
   

9.0.2.7.4 signalqualityerrar Message. The signalqualityerrer mis
in. the following fashion:

 
age shall be implemented

i} When the FOMAL has completed the transmissionof a packet inte its bransmit optical fiber, fp shall
not send any signed Ly STPOr Messe 2FUEREL,

iS) The simultaneous appearance ots ‘at both the inputala FOMAU's transmit optical Aber and
the output of iis reesive optical Aber shall cause the signal_qualitv_srror meseage to ba sent by the
FPOMALto the repeater unit.

iS) When the FOMADhas activated the Jabber Function, it shall send the stgnal_qualityerror mes-
srdanea with the Jabber Function requirements of 9.9.2.4 and Fig 2-4,

 
 

  

 

 
 sage in ar 

The physical realization of the signal quality age ig the O86 signal sent by the POMAUta the
repeater unil on the CY civeuit

The POMAT) is required to assert the sionalquedity_error tuessage ah the apprepriata times whenever
the POMAUDis pewered and not juat when the repeater unit is providing output data.

 OF IMNBSS  

  
 

 

$.9.23.8 POMATUState Diagrams. The state diagrams, Pigs 0-8, 3-9, and 0-10, depiet the full set of

allowed ret ate functions relative ta the control circuits of the repeater unibPOMAY interface forFOMAUs. Mess id in tnese stale diagrams are explained as follows:
NOTE:

  
 

 U3, 8-9, and Git  rex  aut all be considered together.

 (1) enableontdriver : Activates the path emploved during normal operation to cause the
POMAUDtransmitter to pnpress the packet data received frem the
DC} clreuait into the POMALs transrnit. optical fiber.

 

 (2) disable_opi_driver : Deavtivates the path empleved during nermal operation to rause
the POMAU transmitter to impr the packet dats :
the D0 circuit into the FOMAUs transmit optical fiber.

 
    

 

  
 

    

 

(3) enableoptsdledriver > Causes the FOMAL transmitter to impress the optical idle signal
inte the FOMAL’s transmit optical fiber.

if) disudleantidledriver : Causes the POMAU to step transmitting the optical idle signal
into the POMAL?s transmit optical fiber.

(8) enable imop back > Activates the neath emploved during nermal operation to cause the
FPOMAD Transmit Function to invpress the packet data revcebred
fram the DO circuit inte the DL circuit,

(6) disableloopback : Deactivates the path emploved during normal operation te cause
the POMAU Transmit Function to impress the packet data
receiver! fromthe DO circuit inte the U9 chrenit.

(7) enableopt pecetucr : Avtivates the path emploved during pormal operation to cuuse the  

FOMAU to impress the packet data received from the FOMAL’s
receive optical Aber into the DI circuit.
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fUL:f.l Electdeallsolat:lon, Electrical isoldtion shall be provJik,d betwfjen F0?<,1i\Us attached to tlw 
FOIRL by the optical ftb;:r cablu link segment. J'hcre shaH be no conduding path between the optical 
medium comwct:or plug; and any conducting dement within the optical hber cable link ;.;egm<c;nt. 'fhis isola· 
tion sh.sJl withstand <it least one of the following electrical strength h'S'ts: 

( 1} 1500 V rms at SO···Gll Hz for 60 z:;, applied as spedned in 5.?.2 of IEC Puhlieati.nn 950 f8l 
!21 22SO V de for GO s, applied as specified in 5.3.2 ofiEC .Publieation 950 'SL 
(3) A s<c'quence of ten 2400 V im.pulses of alternating pdar:ity, applied at lnten'als uf not 'le~:;s tl1>.Ul 1 s. 

The ;;;hape of Uw impulse,:, sba11 be 1.2/50 p {1.2 ~ts virtual front time, 5G ~w virtual time of half 
v.duel. as defined IEC Publication GO I'll'!. 

There shaH be no isolation breakdown, a;; defined in 5.:1,2 nfiEC Publkatinn 960 1.8), 
resistance after the test shall be at least 2 MQ, rncasurcd at 500 V de. 

the test. The 

NO'TE: Ai.th<rugh i:snL:t.tion ~s prnvi.dPd by t.h.r:~ (:pti>:~l fiber C.=:th1e link ;:.:egn~Bnt 1 it is reun:r!.rnended that: t.h~ norrnal noLse .hnrnun:ty ptO·· 
"<-'~ded by cr>t::)rnon.~:m.cde ~.;;Q.bt.inn ~">n the .l\UI be reta.ined, 

!U:L3.2 Power Consumption. 'fbe current drawn by the F01\1AU shall not excm:d 0.5 /1. when pow" 
en~d by the AUI soun>:, 'I'he 'f'OIVIAU shaH lw capable of operating frorn all pn::<sibh" voltage sources as sur> 
plied by the repeater unit (7.5.2.6 and 7.5.2.6) through the resistance of atl permissible AlJI cables. Tbe 
surge current dras;vn by the FO:ViA.U on puwer-up shall not eX{'Fed iS .A peak for a period of HJ ms. In addi
tion, the FO.M.AU shall be capable ofpow•:ring-up from 0.5 Aeurn·nt lim1ted .sources. 

1t is permissible as an option to provide a separate power source for the FOlviA1.J. If a separate power 
source is implemenh~d, provision will bf; made to assure that powto'r sin1ll under no dn:umstances be 
sourced on pin Ll (Circuit VPl of the AUL 

The FOMAO shall be labeled externally to identifY the rnm:imum vaiue of power supply current required 
by the device when tho AUI rneehankal connection is implemented. 

The .FOl\lA.U ::;hall not intruduct~ iutu the 'f'(}f\,1AF,; tn1.nsmit optical fiber or onto the Ill vr CI circuits of 
the API any extran.cnus signBl on routine power~ up or power~dnwn under nnrmal operating conditions. 

The FOMAU sho.Ll be f\llly functional no lat;:;r than 0.5 s after power is applied to it. 

9.fU1.3 Reliability. The FOMAU shall be designed to provide a M'fBF of at least 200 000 hours of 
np8nl.tion without causing a cornmunication failure amongst DTEs attached tn the network. The FOlvlAU 
dedronks shall he desigueJ to 1ninimiz8 tho probability of compon.t·nt failures wi.thin tho FOlvi/\.U that 
prevent communication amongst other MAUs on the 10BASE5 and 10BASE2 segments. Connectors and 
other passive means of conncdion shall be d''slgnrd to minimize the probability of total network failure. 

9.9.3.'4 FOl'/L.<\U/llepeater Unit Electrical Characteristics. T'he electrical eharaeterisiics of the 
driver and receiver ccmponents connected to the AUI cable shall bo identical to those spedfied in Section 7, 

fLiUL5 FOMAUJRepeater Unit Medmnica] Cmmedimlo The FO:MAU, if it implemenL-" the A1H 
rnrehanical ennnectinn, shaH be providt:d with a Hi-pin male connector, as specified in the AUJ spedfkution 
of Section 7. 

~MJA FOMAU/Optieal Medium Interface 

H.iJ.4.1 Transmit Optical Parameters 

9JL13.1 \Vavelength. The center v,;avdcngth nf the optical source emission shall be between 790 
and SGO nm. Sec A.ppendix D. 

fUL4.L2 Spt~drnl Width, The spectral width of the optical source shaH be less than 75 nm full 
width half muxirnmn rFWHM!. 

fU!A.L3 Opth~al Modulation. 'The optical modulation during packet transmission shall be O!HJIT 
keying of the optical source power. The minimum extinetion rabn shaLl be 13 d.H. 

  

$8.3 FOMAD Electrical Characteristics

$.0,3.1 Electrical Isolation. Blectrical isulation shall be provided betwoen FOMAUs attached to the
FOIRL by the optical fiber cable link segrnent. There shall be no conducting path between the optical
median connector plig and any conducting element within the optical Gber cable link segment. This isola-
tien shell withstand at least oneof the followingelectrical strangth teste:

 
   

 

  (4; Gi} Hz for 80 s, applied as specified in 5.3.2 of IBC beeen B50 [8],ah ‘QV de for 60s, applied as specified in 8.3.2 of IRC Publication 98 .

(3) A sequence of ten 2400 V impulses of somating polarity, apphed mt intervals of not less than 1s.
Phe shane of the impulses shall be 12/50 us C2 us virtual front time, O9 us virtual time of half

el LEC Pabl value) as defi ation 60 na 

There shall be no isolation breakdown, as defined in 6.3.2 of LEC Publication 950 [S}, curing the test. The
resistance after the test shall be at least 2 MQ, maasured at 800 ¥ de.

cable Rok segment, if is recommended that the nermal noize immunity pro-  
 

  

 
8.9.2.2 Power Consumption. The current drawn by the FOMAUshall not exceed 0.5 A when pow-

ered by the ADT source. The F A shall be capable of ape aling from: all possible HItes AS sup.plied by the repeate { 26 and 7.6.2.6) through the resistance of all permissible ALTE cables, The
surge current drawn by the FOMAU on power-up shall not excued AA peak for a periad of 1G ms. In addi-
ton, the FOMAUshall be capable of powering-np from 0.5 A currentlimited sources.

It is permissible as an option to provide a separate power source for the FOMAUL Uf a separate power
source is Implemented, provision will be made to assure that power shall under no circumstances be
seurced on pin 13 (Creuit VP} of the AUL

The PCRMAL! shall be labeled externally to identify the maximum value of power supply current required
by the device when the AUT mechanical connection is implemonted

"Phe FOMALD! shall not intruduce inte the FOMAUs transmil optical fiber or onie the DE ur CH circuits of
the ALT any extraneous signal on routine power-up or powerdown under normal operating conditions.

The FOMAUshall he fully functional no later than (15 « aller poweris applied to it,

 
 

 

  
 

 

 

 

 

84.0.0 Reliability. The PFOMAUshall be designed to provide a MTBF of at least 200 000 hours of
aperation without causing a communication failure amongst DTEs attached ta the network. The FOMAU
glectronies shall be designed to minimise the probability of component fallures within the FOMAUthat
prevent communicatien amongst other MAUs on the LOBASES and LOBASE? seements. Connectors and
wther passive means of canmestion shall be designed to minimise the probability of total network failora.

  
  
   

$93.4 FOMALRepeater Unit Electrical Characteristics, The electrical characteristics of the
driver and receiver components connected te the AU] cable shallbe identical te these specttied in Sectian 7. 

$9.23.5 FOMALMepeater Unit Mechanical Connection. The POMAU, if i implements the AU!
miechanlval connection, shall be provided with a 1S-pin male connector, as specitied In the AUT specifientina
of Section 7 ,

  

3.59.4 FOMAD/Optical Medium Interface

2.0.4.1 Transmit Optical Parameters

9.94.4.1 Waveleugih. The canter wavelength of the optical source emission shall be between 790
and 380 nim. Sec Appendix 0.

3.9412 Spentral Width. The spectral width of the optical source shall be less than 7S nm full
width half maximam (PWHM),

3.2.4.1.8 Optical Modulation. The optical modulation during packet transmission shall be on-offkoying of the optical source power. The minimum extinetion ratios shail be 16 dB.
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l8{)/rf~C ?tSV~··~) : 1SS:~~ 
A:iS1/l.El~;~~.: Sht s.o::f:.3~ J~~9:J k~~:.~~:::~:~:;: 

f.UlA.L4 Optlcr:d. idle Si:grwL f}u.riEE Lh.i< fd.L:; dab d t.ht' DO dmJ.it, th.<; '1\"<mflrt.d, Fund:hm sh.Ll.l 
input ld..e th0 FUMAU\ t.ra,-,;md npded U:wr A>l npboll idh:: si;p,5.t Thit 3iguJ dk:nF tnnt,};;t.: <:o.f E. prrkdic 
puhw \Hlvct.i:irTn Qf frcqu<'nty· I !'AlL;; +JMt ~15((, wtth a dut.y <_Fd<:; rs.Ho b<·it.W0f'l1 <GJGG ~lrd (;f)/iL 

0.K,LL5 T't-fin.l"'mh· Optical l..:~gie F'vhnoi\..y, Th<:c: hiphn •:Jptic<d power kvd ki.:i.n~xnitbd intv the 
F(.l!\ifJ.J'§ t:nmN.mit ophed Dber (ihdl ii\>r:rm'TmA tn the lv"v U/JJ l.cg:-L ,,r.;;h~ \:\;;y; 7A1Jo; i£ the AlH DO 
d.reuiL 

9.9A,.LB f}-pt.h:ml fhNe Bud .FdJ 'l':hm.":&. The 0phcd :rise imd fa.U hrneH of tht FOMAU &haL be w1 
:mot(·~ Gum. 1.0 :w; horn i;hg l.W'k b the 9WB: h?idS. Tf>f'ol'"<:~ :.:<hdll:w nn mor-r, tinn 3 l1:.:< dHL,not\C:6 bd:W<)(~fi t.h0 
riM) ~tnd. (,d) ti.l1l<?3 

H5L4,L 7 T\:a:a.m.t1iA Opth::n! l~n!&e Edge Jitter, The Pd(b:lon.a! Pd~H~ j!tter intl'\>dneed hy dv 
FOf,.fA.U f;:-nm th.P i:n:put. d'th! no z:lrdJh n:.:;..j>'{!/ to the ;HJ:pd. <iftlw ~;h>·e\T{;--optk S<Hl1'(.0. :dHJ] b; hl rnu:n; 
dHUl 2 m;, Thn jitter nw-Hr-dn/1 tt the input o:ftbc D(J t.i:rcu.L rcc:e-ivcr- ehnH b<! mer.l:S\H'<'<i <A. t.hc tct<.} t:t~1Hdng 
p<:;int'l, at> Jet.:;rn1ine.d. fnm1 du; pnrvLlub 1.6 or mon: ha:miltiu:.j~; in nny Yi!5d bit skNm1, The jlttw: m~iaiimnd 
,;,t Hw nntput nfthH ~'lwtnH~ptlc ;;;nmu-~ !i'kJl bn m.Hii\\Jtfd nt h<J</)"-'"0\' h;vd m(O\ib.n o{ Uw npbea!: V'ifl'--'C·· 

lhrn/s upfK·T and b'""""T JK>WE:r bvds, 1:1:1 detcnnLHd L·o:n the [h\':"«.'hus :iG Dr tnc •. n, txnt>Mhm:;;; :Ln. nn:y vd.H 
q;ticA.l hit: ;o;tn;mn. 

tML4,LR P~!Bk {;mR:pkd {)ptieal Pmv-t%", [J the k~gimrin.g cftlH.; F1JMAC'15 JE<:4~mt>, the w~ak 'q.!h. 

qJ. pn~vet co<lpl.ed in\:.G th<c FOMAT)';,; tntnmttit cptiv:d JHA< wh:c~> t:;r.minH0d v<dth n.n ~!Pt.hnl. umnN:l/lT ;:;~; 
t-1pe.tf.il.0d i.n. 8.0):';,2., ~ohaH. b0 ~l? dHm ± 2: dH, wtwn m~;asttnd with n gm{kd ·fnd~ox opibd. fher nf ntnn.in<11 
d>·nendo-n r>l' H25 pn c<:>te d.bmd:er ard 0.275 nnmimt1 mmklriud apert.\;n', ThH ad:md optkai pnwer, 
whkh wi.H he r.mq!lcd ht:o clh-rr hher ?.~r;es hEt<:<l in i:UULl, mhy J.iflz,r hmn t.~h; .;-\l:;nvt) v-ab<:o. The pN<k q:;tJ. 
c:d pow\;r AwJt hf1 tr>lmmrud Ln Uw f.!te:~dy ><~>1.<\ an.d tlw m<--<~;-,;1.11'Hlnu'\t. d>'tJ. he in(.kp<.'tHLmt nf •Jphe.(·d 
pu.l.i<'' :rlngiHg 60\.'d¥. f\p,k opb<Ad vvt:Y\l\<»t :sh1dl nd Ntewd HY+ 

tf()if~J: ll~~.: ;~.'txrve. v.rlh1e d.t-:.:m :rlt.:t j;.~::h~~.k ~~r~ ~.i.r;g l~:.~r.;:;tg.k~, Il"::l; f:;6~;.r.~:-::~; ].::-:; r.~n::..~<.:·~~t.~;::i ~}.:;~ Q£i;~\g ·~~;,i.:::;,q(;::: of a .dH tl-·.:{·.:r ~·~~~~ -:::p~"::.rD:U~~if. ~~~i~d~~'::.f.=. 
Thf) .,?~tri::~tr~::t:i ~.n. th~J p:::;.:~k"<::::>:~ph~~. ~~f>~k~l: pe~··~~=·· =J:.::::h t:~ t:d~~-==·:~:=:~::::::~.::~: dk~t:~~} h/ lEC t\d"::;b.-:.:·J.S.::;~). 7H?<~ ~ ~_..;:;p.$ .. r:r:- \JJ>==.~ A .. ~ h {:(:J/~/t2n ~~~·.:.) 
Ubi?.r- {~. Jl d.H. H'-:.:1t::.C·= .. :=;~. d.:M n.:~~n.h::J ~~m. p~1wer h.=~::=-~~!. :it ~h::.=· ::~~~rt· .::=:f. Hf~.:· wHt h-:.~· · · ~S dE::;:-: 

KSAJLl H00dV6 .Peiik Opti.ctd Pnwer- It.nnge, The RER ,qhdl h~ < JO···:W filr p.~Hk nphui.l pGtvet<; 

rtl tJw rutpuJ vft.hr "f"OM".i\U's n.xx;lve Gpt:kd hbcY b;Aween ·27 d.Hm and ·9 d.I.hn., 

9,9,4,3',3 .ft.eeoive Optiod f~.d00 .F:dgo .htter, '.l'he nddH.iond Pdgv j-!Jt.er inV\Xltwcd by the 
FOMAU frum thP iqmt uf the qh.;.-dedr:k dd;"d:ur tu Uw output d Uw Dl ~::irct:d: driver :-ilnU h-r ~1<1- m;n-.:1 

t.hm 4 11"1. Thi\ jit .. tu tH~t\suntd ot the ht;wt of th6 n;.tLH.olH.i:t{(. rr:~uAvt~:'· o,;htJl b.; H'Hao;u.nd. d: th,~ pnwn 
kvd nwdlhrt af tho opi:kn.l. w~WRof\rm ':.:< npper and hw<·ir' )JCtWU lcvob g;;: dd:<'.nn.inc/. h\Wl tlk> pn;-;.<hms .l.G or 
mon)· tram\itiona b "my vdid. nptki1.l bit ;_1in;;m1. Th1-: jii:br nwam~nd n.t tho o.ut.pui; of th; DI. z:;ixnli.t ddvi·)t· 
~h<tU lv H\i)~)Bu.ted at tiw ~erq <.:tosc;hg p:linh> a0 <let,;;rmincd hum th.e pt\)'?iAu>; IG <>r ;:n.orL i:n:;.n.J.ihmtS i.n 
'1.ny valid hH NiN;;~m. l.'his l'0<.:pirerrHnt shdl <q:rply v;h<''H the 4ptkd rv:-e-iv1'.' Pf~tik. v;w<.:;r \eve! b ~Il the 
mn,.•7) ···Yf to ... .£\ d.Bm. 

9.9.4 •. 2,3 .Ren~jv-e f}pti.cm.ll..<Ogi<~ Pn!a.rH.:y; The hw· \.LO) kgh: ,~tnte {;;.u: 'i.<L2<1J un tb~ Dl 6n;uit 
shaU t<Yr.1'0Eptmd to. th·l pn)i.l~mz>G qf th: hi"g:hPt 0.pLed pc<:'N'r hvd d; thH output ;;;f th.; FC:.YtdA fl'i; n.<xdw 
o ft.ka1 fiw.;r 

fLtM:i Ctwn:n::heri.&ttle& nf thE fJpHomd Fiht";t' C~thh~ .Urtk: Ekgtu.en.L 1'bu z;pt:kA hher uth]E lhk seg, 
rtd~nt {Fa hmgtb d'q>tied m)()c tHble (fEC FublitU;hm.s 791·1 !:IS) Hnd 794·2 lh3D t:M\hl.i.ning \M\1 opi.:kal 
tlb<or.s, m; Hph'ifL:'ii 'in 83.5.1, \\mi cumpd<'n8 '>lH) (W mnn·! optkd. il\:f~>r eabh> St,d:ionH and t:bHfr rm>.~tni> uf 

~ ~ 'fhb F\)1H..f.-: ::q:~~;~ik~ tt:~t: iH €<:c h.:· ~:·~w.:i ·,;;:~tb tbi.~ ~.~-::~::1~~ n~t~1.r~:d.:::~r~· t·bi ~ t.h~-::: fcil~':i'%i.r.:.g d~~u·;.g{)~~· Y} tEe t\~ ht:~"~~=tk::·p~~ ·hr~<; !. }4} h~~.)~c 
b::}-::;:::~ :::·"E::f.f!3E}::~w:~}: 

fJ_j C{>m.:~":.~bg rA· i.h.:"~· .n~~~~~~r·{=.~~:it ~:):x!H·~u.r-:::-: ~..::)f:~f:n..:.~ h.:: T~~b-h:.: LH ~~o tO .. tn .f.. 
{ 'Jj /::.d~Htin-~ D·f' <~n::~{}~A~· h:.:.K~=d:w·klth: -;.:·~').tf;g.E"::r::Y:: ~>f > i GG t":"lk~h xBit:::~:N:d td= l. k:m.= f'(·:::::· ~ h~~ ·~y·~::.:;~, .l\.}~:c- f tn~· ~s.~ Tq h:lE.:- j, ti. 
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.·~.:.:.l .. -:-->;; ~ • j ' 

fl,9.5d Optical Fibt.;r Medium. Tbs FOMAU ,:;u uperu.te with <1 '·'"'''"·''" uf optin1l fibnr sizes, e.;;;-, fiO/ 
I2S run, 62.5/IS::i prn, g~,J12S [Un. 101!!140 pm. 

!nitf'f'Uf)H'at1;1Jtty of f(ll\.T!\1. ;,, t.hni fnwn ihth·<r•::nt' mnnnfact.m·r·Xc'. :•my ,,f H·,,.,,, 'iih-:r 
J,; :.<~5sund prnvided th:,J.t the u•cHivt>d peak optical PU'A't•r is betwpen -<.!.7 dBm and ;; dBm and th<-: ;,pticcd 
fiber n>bk link bawhvidt.h i:' gr<:.'fd.er than cr iu tf'J) .MJh 

tn nrdcr i:c Lht> :.:;[wve ;:d:lemv.tior·, and l>.::md.\ndth (TIUc·na f(Jr nil allovtable Ft)I.kL ieEgtll", <twi 
a:·>.mniug up t'' •1 dB nf cunnedie>t; L.>:'S<:., \\itc1in L'><.' ElKr cable link segc·;;•Ht. it i:•. r-nen1mended 
then tfh'' cabkd <Jptical iiber have ::i.n attcnuntio1: :•;. 4 dB/krn a.nd ·'' tnndwidth </ 2 L)O J\tBz ref0rred t>J l km 
at il \ViiVPlength <>f' 850 nn,, 

Tlw tot.al mcrenwntal ,,pt.iral pnlse jithT introdw:t'd by tl}t' optical !1bH table link :-;qnm'J.d ;.;lnll he 
h·s~' than l ns 'IV hen. driven <:m npi i.cai. lrm.L'mittcr W' sph·ilLd in q 9.-11 TJH:. pnLw dday introduud h,-
Uu· fHH:T n1ble <'iJnll uuL exceed ')0 tnt timr•s t(n· >\ 1. km >ngth_ 

>JP>::utlcc·Jse of'G2.S/l:i:'! prn bber. toerL,ut'e oiFOJ\1/\U'> that frutl> diller, 
ent nmn nfactu rer;;: 

\1! The two c<·lL.kd ii!Jcn; <<mtai.ned in th, opti.c1.l. f1her nttlle Lnh sugrr<.·nt si.Ldl tJ~>> 

ed ni>ET JBr:,nv·'h'rS oop:·cif:.:•d in IEC PulJJicati<i!l 7i13 2 !:-, ['(' ;\ lb (G2.i.i/1:2:5 pru), ·) ;nd 

'2) 'fhe uptic~-d iib~-::l· c:~bit· l~;·;k ::-::t.-·gnJt~!-;( :.-:J!dlll~ .. u\'l' ~-ltl :~U.u.~~ua_tip;, 1~:,::-::::: lb()n ur vqu,-~l t~} 8 d.I> :.:\ltd.~.-:. Ld~!d 

9.9.5.2 Optic:nl Medium Connector Plug and Srwk•A. 
cnl fiber cable iink :,:hall he l:cnninater! nt each end in an as spec1H<:•<J in IEC 
Puhlic;li.ium' 8'(,-i. 1 !181 :md S7·1<; fFlj. 

The em responding nwLini" ('<ilHwctur .sc;rkd shn!l coni<li'HI with the ions g-iven In TE:C Pub'iu1.~ 
l{i.JH~. f;7,:1~1 df:d. -~57(1-2. 'rhl~ docurnent i-L~Hcdi~-.>::, Llc rn~_,clLlui;_:,_d ln;}~.in;.; f: .. li~i~ Jiutuu;-:.;rl..sns to c:\sure rncc}:s.;:uli 

Cil 'intcnna;.eabHit.y \'<iithnut fLlma;uc·. or nr F Si\L\ connectors cuvercd hy illl' <:k:cunwnt. [n 
~<cLhti.on .. Uk upti1::d ll>iu·J.u,n l..;;.,c< \Vh•n ('A;> upti;;,c] U!DLCd:.y- ,PhJ.g', ;:d·;::d! L<.d C'{(:<:·cd 
2.[> dE {;;;,,:.;surul 'lc\!ll.~ :1 c;cH:h..t ,,:,.-:Lq:d:or ::nnf::wminvto tLe nn•dnnica! giv>.:m[n IEC~ Publlc:i· 
tiom; ?'74·] ;-,nd 8'{ . .1, .. ',~ :wd aiocn thin;! iw" j,L,>ntical firwrs. :b spcciJ,,d •n 9 9 .. c:, 1. :·J"Suming 1mif,;rm mode 
rih>tribut.ion launch COIHlitinnc"!. 

IL9.1.U Optical Transmission Syste:m ConsidcrntiontL 9.9.4.2J i:hat the BE.H. shall be 
<10 1'' i!)r opb.::nl p<>W<'n: at tl:w output of th> FOidJ\(rF re:yiv;,' <lptical{il:opr bdwcu1 .:n dBrn ~wd 
<l dBm The v:tlue of -B dBm CmTespoJYb tn the maximnrn nilow,;b!e Jki'lk optical P')Wer that can be cuu" 

int,, the o,vorsh:nse nptLal fiber in 9,9.fl.l nt the beg:nning <;f tl'k' FO.tvfi\U's lifetirrv; Cs1:c 
9.9-4. LSi, and ar;sunws zurc L;,o.s bH.I.\iH·'n the sm;n·e output. <1.nd L1P <•ptical d<"t.fd.or input 

Th•' '.calue d <~7 dBn1 1.s calcubtc>d subir:'.diug the F()lRL flu;;: hDdg<.•t. fron1 tlK minmmm aiowable 
optical power that ccw he coupler! into the FCJlVL\C's t1·nru;nit optir~ll fiber a.t the begmning of tb· 

POivfAt''s Lifetiml.' 1 C<·'n 9.9.1. Liii The fLJX is Lw n:axirnmn loss :1lLnvcd vvithin the F()JRL tu g\r;>r· 
ani<."'e a HT<;E < assuminv \'<'Obi-case link (\'lnlflOJIE"ll'Y A nftlw nu\ lw.,; kcen allocal1'd 
;:1s a dt'''ign nwrgw to n.UnvJ f~;r ;md tolerance effects m the optical source. This is noted in lJB<' 
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ILL Medium Atlachment Tintt Gpormssliv comteimed within the date Germinel aenipenent
DEMME). Whe MAL Sas the fpllowing soneral charscheriatlas

/ Cl) Binebles coupling the PLS te dhe explicil baseband coamlaltranemission avatem delined(n thie aac.
: tion of the standard

a Suppormesenge trafic af dunia rated? 20 mepaiide per xooered (MBAR
Provides bor driving ug d0 180 me (800 Hi aiaial brine cable ahgmeni withant a eopenios,

: Permite the lyPete teatthe MAL ame the miedinam taal,
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{6) Supports dystem configurations using the CSTVlfVCD access mechnnism defined in the ISO {IEEE] 
Loc8l AnKl. Netv,;<•rk Spec1fln:>tion. 

(6) Supports a bus topulqry in.t.erconnection mGans. 
(7} Supports tow~cost capabihty by "incorporating th_e WTAlJ fhnr.t.inn \VdJrin th~-~ ph,vsical hounds nf th(; 

D'.f.E, thereby eliminating the need for a separate AU conm;ct.or and cable but containing the 
remaining A.TJ interface fund,ionahty. 

l.LLL2 .Repeater Un:it, 'I'he Hepeater Unit lS used to extend the physical f.ystern topology and pro
vides {{)r coupling two or mere coaxial trunk cable segrnents. ~1u1Uplc Repr:at>-:r Uuits arc pennitt.ed w1thin 
a singLe system to provide the maxim urn trunk cable connection path specified in 10.7. The rep0ater is not 
a T.Yf.b and therefore has slightly different atta<:hment requirements, 

HLL2 Definitions, This section defines tht< spt:>cialized terminologv npplieable to IYL\Us and Repeater 
Units. 

Attachment i.T:uit I:nh:rface (AUIL Jn a loeal area nd.work, tlw interfacf' between the .Medium Attach
ment Cnit (MAUl and the data L:nninal equipment witJrin a data station. 

hasehm.u:J. coaxial system, r\. 2.ystem whereby informatioll is directly encoded and impressnl on trw coax·· 
ial tnmsmissim1 mt'dium .. At any point nn the medium nnly one informatwn signal at o. time can be present 
\'lith out disruption. 

caxrier sense. J n a lo<:nl area network, o.n ongoing activi.ty of a data stati<:m to detect whether or not 
another statkm is transmitting, 

NCYfE: A c(ditsKH"l pre:sl:~nce s1gnrd is provided by t..he P.LS to the rvr\.1./\ ~n.tblay~r t.o inJKaJ.t: thBt cne oJ· :more staJis.::rE ere curr~nUy 
t.ro.nsn1Hting en t.hc trunk ccnxial c.dJt'. 

coaxial cable section, A single h:mgth of coaxial cabhJ terminated at each end with n HNC mak~ ccmnec
tor. Cable sections are joined to other cable sections via BNC plug/reo:ptadE· barrel or Type T adapters. 

coaxial cable Seb"tt1en.t, A length of cmminl cable ma.::k up from one or more coaxia.l cable section~> and 
coaxial connectors, terminak,d at each end in its characteristic impedance. 

collision, An un?;-anted condition that results from concurrent transmission on the physical medium. 

coiUsion pn,~senee, /\ sig-nal provided by ~he PLS to the PMA sublayer (wifhin the Data Link Layer) tn 
indicate LlHt multiple stations arc contending f<:,r access h• the transmission medium .. 

Medium Attachment Dn.it iMAlJ), Jn a loc>l arec't network, a devict: mwd in a data station to couple the 
data terminal equipment (DTEl to the transmission medium. 

Medium Dependent Interface G.VfD.O, The mechanical and electrical interface between dw trunk cable 
medium and the MAli, 

Physical Medium Attachme-nt fPMA}, 'I'he porhon of the 1\li\U that contains the :J:hnctionaleircuitry. 

Physi.ea1 Si.gn . .aling Suhlayer (P.LS). The portion uf the Physical Layer, contained 'Nithin the DTE, that 
pruvid<c'l' the logical and functional coupling hetw;:•en l\iA.U and Data Link Lay.:'rs. 

repeater. A device used to ex rend the 1ens•th, topoLogy, or inten:onnectivity of the physieal medium beyond 
that imposed by a single segrnenL up b the ma:dmwn allov'iable cmd-to-end trunk tranRmission line 
length. Repeaters perftwm the basic actions of restoring sigrwl arnplitudF, waveform, and timing applied to 
normal data and collision signals. 

t.runk cable, 'l'he trunk coaxial cable ;;ystem. 
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(&) Supperts aystem configurations using the ©
Local Area‘Network Specification.

(6) Supperts a bus tepulogy interconnection means,
} Supports low-cost capabihty by mecorperating the MAU function within the physical bounds of the

DTH, thereby eliminating the need for a separate AL) connector and cable but containing the
remaining AUinterface functionality.

 
2  SMAAQTY an 2s mechanism defined in the [SQ (TRER}

g

 

 
 
 

111.2 Hepeater Unit. The Repeate and pro-
vides for coupling we or more coaxial trnk we 5 od within
a single system to orovide the maximuri trunk cable connection* path speciffed in 20.7. The repeater is not
a DTS and therefore has slightly different attachment requirements.

10.12 Definitions, This section defines the specialized terminglogy applicable to MAUs and Repeater
Units.

Attachment Unit Interface (AUT: In a local area network, the interface betwean the Medium Attach-
ment UnitMAU) and the data terminal equipment within a data station.

baseband coaxial system. Aaysten whereby informationis directly encoded and imp ed on the cou
fal transmission medium. At any point on the medium only drs infurmation- signal ata time can be present
eithoutl disruption,

    

carries sease. In a local area network, an onguing activily of a data station to detcet whether or not
another station is transmitting,

e Shat one or migre weovided by the PLS to the PMSAgublaver te indiesi
fe.

 ave currently 
coaxial eable section. A single length of masial vable terminated at each end with a BNC male connec-
tor. Cable sections are jolned ta other cable sections via BINC plug/receptacle barrel or Type T adapters.

 

coaxial cable semment. A length of ccagial cable made up from one or more coaxial cable sections and
chexial connectors, terminated at cach end in its characteristic impedance.

 collision. An unwanted condition that resulta from concurrent transmission on the physical medium.

collision presence. A signal provided by the PLS to the PMA sublayer Gwithin the Data Link Layer) te
indie that multiple stations are contending for access to the transmission medium.   

Medium Attachment Umit (MIAE). In a local area network, a device used in a data station te couple the
data terminal equipment (TH) to the transmission inedium.

 

  MediumDevendent Interface (WDE). The mechanical and electrical inte ® hetwoen the tronk cable
medium and the MAL

Physical Medium Attachment (PMA). The portion of the MAUthat contains the functionalcircuitry.

hat Physical Signaling Sublayer (LS). The pertien of the Physical Layer, contained within the DTE,
provides the logical and functional coupling between MAU and Data lank Layers.

  

 
repeater. A device used to extend the length, tooulegy, or interconmectivity of the physical medium beyond
{hat imposed by a single segment, up ty the maximum allowable end-to-end trunk tranammission Hi
length, Repeaters perform the basic acliens of restoringsignal arvmnlitude, wavefwrim, and timingapplic
normal data and collision signals.

  

tromk cable. The trunk coaxial cable syste
 

NUTS: Por additional definttumes 
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HU.3 Application Perspective: ~lAU and Medium Ob_jt•ctives. This sectirm ;_;taLes the broad objec
tives and assumptions tmderlying the specifications de:!ined throughout Section 10 oftlw standard. 

(1) Prov-id;;; the physical means for communication bet'\-veen local netvvork Data Link entities_ 

physical 
·''f""ciinc'l•tinn eoven:; a pnrtinn of thP Phys:cal Layj~;· as d~fined :n the OS] H.d!:~rencr~ 1-1od:d and: in addition, du~ 

icseit, which is beyond the 3CO_pe n! the O:Sl Hderence ModeL 

(2) l)efi.ne a phy~-;ical interf'tl.ce that can be implemented independently armmg diff(;rent manufacturers 
of hardware aHd achi,:ves tlw intt•Dded level of \:l!InpatiLiiity ·when inten:onnt•cted in a common local 
network. 

(3) Provide a comrn.unkation dwnnel capable of high bandwidth and h•w bit error rate perf!Jnnance. 
The resultant mean bit errur rate, at the Physical Layer S<:'rvke ini:ert~1ce, should be less than one 
part in 107 (on the order nf one part in 102 at the link leveO. 

( 4) Provide for ease of installation and servicE,. 
(5) Provide for high network availability (ability of a ~'tatio_n to gain access to the medium and enabl<; 

the Data Link connection in a timely ii1shionl. 
((;) Enable low--cost imp1vrnentations. 

NOTE1: The and nurD.erous textualref~;reno:s th:coughnut t.ht~ section r~:::f.~r to terminology assoc;atBd <.vith the ALII 
(tbnt is. DC~. Cl,. S.HlC{; Lhc ;J(lTnH1l enJ~;odlDlent r;fthl; l!JB!~SE2 due~;, r:ut ::tcLurtl ex.i~L-
!:~nce of the DO, Cl circuit ;-nay not be required, TJse ls r(:Lun~.ld iO for 
f..lUCjJ>)St'~~; uf cb.rity and cqn:~i:::tl:-ncy 

:W.L3.2 Compatibility Considerations. All implementations of this baseband coaxial system shall 
be compatible at the rvh~dium Dependent Interface (l\100. 

Thi,; standard prnvide,; en.:~ explicit trunk cable medium specification f!Jr the interconnection of aU l'vL\U 
devices. The medium itself and the functional capabillty of the lVL\.U, are defined to provide the highest 
possible levd of compatibility among d(Nices designed by different manufacturers. Designers are free to 
impl0ment c:ircuitry v,ithin the MAC in an application-dependent mamwr provided the MDI specifications 
are satisi1ed. 

10.LH.3 Relationship to Pl.§ and AUL This section defines Lhe Primary Physical Layer for the local 
area network, a comprised nf both the physical medium and the rudimentary circuitry necessary tn 
couple a station's message path directly to/frmu the medium. The complete Logical Physical Layer of the 
lucal area network resides within the DTE. Tlwrefore, a dose relaLionship exists between this sH.:Uon and 
Section 7_ This g;c,ction specifies the physical medium parameters, the Pl'vfA logical functions Tesiding in the 
l'v1AIJ, and references thP signal circuits associatPd with the AUI as defi.ned in Section 7. 

The design of a IviAU component requires the use of both this section and parts of the PLS and AET spee
ificatinns eontaixwd in Sed:.ion 7_ 

lO.:UJA, 1\-'Iode of 0(Jeration. The MAU functions as a dinx:t eonnedion U(:;tween the bas(lband 
medium and the IJTE_ lJata from the DTE is output to the coaxial trunk medium and ail data on the coax
ial trunk medium is input to tlw DTE. 

10.2 .Rcfen:mees. H.derences w such local nr natinn::Jl standards that may be useful resou.rce material for 
the reader are identified and located in the /tnnex at the end of this book. 

10,31VL'\U F'uncti.onal Specifications" The MAU enmponent provides the means hy which on the 
three AUI ~oignal circuits to/from the DTE and their ussoeiatcd i.nterlayer messages arc coupled to the sin
gl.e coaxial. cable ba,oeband :-;igna1 lin;:,. To achieve this basic objective, the MALT cornponent cor.<tains the fol
lowing functional capabilities to handle m<'ssage flow between the DTE and the baseband medium: 

(1) Transmit _Function. 'I'he ability to transmit serial data bit streams on t.he baseband IItPdium from 
thr local DTE entity to one or more remote f.Yl"E entities on the same network. 

(2) Receive Function, The ability to receive serial chta tnt stnJams over the baseband nwdimn 
(:3) Collision Presence Function. The ability to deted the presence of tvw or rnore statio rib' e;mcurrenl: 

transmissions 
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MLLApplication Perspective: MAU and Medium Obiectives, This section stadtas The broad ebjce-
tives and assumptions underlying the specifications defined throughout Section 10 ofthe standard,

10.1.8.1 Object

() Provide the physical rieans for communication between local network Data Link entities.
 

   
  
 

NOTE: This Q WM covers a portion @ s defined in the O81 Referenes Model and, in atidition, the
physical medium ise, which is beyond the rence Modet. 

 
 

 

    
(2) Define a physical interface that can be implemented independently aioe different manufacturers

of hardware and achieves. the intended level of compatibility when interconnectedin a commen local
network,

(8) Provide.a communication channel capable of high bandwidth and lew bit errer rate performanee.
The resultant mean bit error rate, at the Physical Layer service interface, should be less than ene
partin 10? (en the order of one part in 10° at the linklevel),

(4) Provide for ease of installation and service.

(5) Provide for high network availabiliby (ability of a station to gain ac
the Data Link esnnection inva timely fashion).

(6) Enable low-cost implementations.

8 10 the medium and enable 

 ive of the DO. j ‘ yt Peg il . Be this terral however, is r
purposes af clarity and consistency.

1.3.4 Compatibility Considerations, All implementations of this baseband coaxial system shall

be compatible at the Madium|Dependent in terface (MDD.
This standard provides one explicil. Lrankk cable medion specification for the interconnection of all MAUdevices, The medium itself, and the f { of the MAL, are ied to provide the highestpossitde level of compatibility ama gned‘by different manufacturers, De 1ers are froe to

unplement circuitry within the MAD ation-dependent manner provided the MDIspecifications
are satisfied.

  

  
 
 

  
    

in an apphe

10.1.5.3 Relationship to PLS and AUT. This section defines the Primary Physical Layerfor the lecal
area network,alaver comprised of both the physical mediam and the rudimentary circuitry necessary te

station’s message path directly to‘from the medium. The complete Logical Physical Layer of the
network resides within the DTE. Therefore, a close relationship exists between this tion and

Suction 7. This aection apes the physical medium parameters, the PMA logical functions residing in the
MAU, and references.the signal cireni ssochated with the AUT as defined in Seetion 7.

The design of a MAT conyponent requires the use of both this section and parts ef the PLS and AUT spec.
ifcations contamed in Section 7.

 

  

 

 

 

 
 

   
 

 
 
 
  

  
 

 

 10.1.3.4 Mode of Operation. The MALUfunctions as a direct commectiun between the baseband
medium and the DPE. Dats from the NTEis ontput to the coaxial trank mediumand all data on the énax-
ia] trunk mediumis isput to the D'PE.

 

ferences to such local or national staridards that may be useful résoures material for
book.

10.2 References. Rat
the reader are identified and located in the Annex at the end of this

 
 

19.38 MAU Functional Specifications. The MAUcorponent provides the means by which signals on the
thsred alt[Signalclreuits to/tromnthe DIEnad their:associatedl interrlayerUmeasages aare‘Coupled tto the sin 
 

(1) Transmit Function. The ability tu transmit serial data bit streams on the baseband mediumfram
the local DTE entity to one or more remote DTE entities on the same network.
Receive Punction. The ability ta receive serial data bil streams over the baseband medium.
Collision Presence Function. The ability to detect the presence of two or more staligngy concurrent
Lratem@lssiutis,

B®we
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(t} 3ilbher ho.n.:.:tkm. 'flw aldity k autmmlti.edly i.nko:r:rupt tko T:r;:murrd.t l:'\m.dhn m1.d tnhi.hit 1ti'l 

a.bXH>r:thRHy k~ i\.; putput d.ata ~tr~~?u:u. 

:J.GJ.LLJ. Ti'rutHIM1H Fvn.•Ai.o:n .N.equirertM~dx~" ./-s the ;;;tan: f{ H i'r~H"tk tr<m3mission 'ih the olflXi~>..t 

G<bkO:, no mGt•> Hwn 2 bit:; (.2 fuU hit: tdl/~ f;f h·;brumLon r<P'ly h~ :revived. th;rr:; L\,, TN.} \·ir<.:u.it i-1-rd. rut 
tnmm:nitted o.n.t1.i Hw OJ;vL·;d nHditlnL In <HMithn, it h: pvn<<><b.h fnr th<.:' ilnt hd: mmt L; Gmb/n invdd 
dots <:k t:.irnbg; h.n.-;vPv<C;r·, all m;cee;y.Jve hits ot th<" fu;rrH:, ~hdl h\.; rqmwinerd wEh n0 rn,;n: Hw.n !};~: r>pPti·· 
fkd Hl!Gtmt uf .iittv .. The 4th bit tdl dwll l:n:' t~on-iv.:l fnl\n tb:l IXJ Ji;:;nd hn(·) md tra.muni.tted fillh• Utf 
ro!n.L:d. tnm.k Gd)le mcdimn with the o:wred timing and "~ignaJ. bveh The Bi?<ltly~;:.;V:.dA<. pq:&1.gatbn d•~hy 
hd>'di.N't the DO (>n:u:+ n:n~h,..~w brput nnd Uw oYuda.1 cahhl mA.put daH rwt: ezo:·k~d 1./2 bit u))l Then:; ahHJl. 
bof, m! bgk-:&[ dgn.d. invpr:'lin:w twtW0U1 tlw bt~·lnt:h r.ahh f.}(} dn::uit m:d tht; UHXi;-.it t:nm.k Cfi.N£, (f;:;r •'·nHH· 

pL\ a "high""legk· levd input L~ the AI.AIT shil.L! rw>dt in. tb~ hlt:t< ~\f:'ga.U.v~;.< t:.u:th}JJ !hw v;dm> on the trunk 
ZiitAx~d :mod.ium).A pnsitiw dg:na! on lb.'/\ cignd .!Pad nfthe lJ(} dread; od"mll msult in. ;1 mun~ [!(H-i.hvtl otdt·· 
8fl' Ievd. W\. the tnu+ ws:o.i?iJ: l"l"h~dicm"L n h <'WWJri'lt~d th;-d: Lb·:~ A.L!I :d:u.n ;wnviiho adeqHHtt' pH!tt~d:i(m 

(\jJt.ht-it. rw:1xc rt is l"Hw:umcnded thd; the deslgnct Jmrvide ("\H ln1plorn.entH:inn iu ~vhkh a mhrmmrn 
t.h.rHohdd ;;;l.gn.td id yoqu.ir-c-0 tu <.'AtC\.ldhh '" ti\lns.;uit kt ;;;kuuu. 

1'lw Ttilt\ilJTl.d.: Fundinn Amli. v1tprd. i.i. :d.gnid 1m t::rz, tnmk: O'J<"tt:id lttix!Lun wh.<A:.f! k\ct•.h hld. W<}Vd\>nf' 

com.piy wh.h :iOA.L8, 

rn (~.dclitbn, vdwn the no \ir.u:li(. bh\ £<..:-'Ufl idb rd:l'l" H fmmo is \ldp;.JL Uw \UtU ?LdJ thi;t;. (\cflV~~t~:l tlvc 
Cdlbil;.n Ih: .. e;oenv~ F\.:mdk>t:.. ns tl.<H-·P Vi the tn1nk nt~it.J 01hl.c iM p:m:<Jiblu 'f<''ifhuct hJwducL>;t an H'<:t:tMl6 

mH ,;.ignd lJ.ll. HH: t:nmk 1.AH\id x:nwH.cllll Ii.H~ .M./t."LT shall bkbb"-;· t.b! (;ciLt:inn PH·H0nce d:;Jn within (J..(; p;, 
v,, T.C \L~<' nfl.m· the Ont;:mt ldh dgmd (\Vi:i.r(TimFr .. J.hme i.n r\;;; H>2) md id:wU n:;sintd.n All >KtiH ( dlbiun 
T"ti:"Yf,lHJ'! Ab:th:o bt ~t timn equivdMl.t t/1 i.O :t 6 hi!: vdk .. 

('""'""-~~:~' .......................... . 
~ til$.~~k: ....... dth.-:~t 
~ m~·: . .:: ... ~:::&.:..~U~~~~ 

(if r.<),j)<Aiiill1) 
~ 5t!. cr: .. t"'~*h'l}_ 

··~ 

: ...... ~~·-~····················'"·~ .... J 

·-·----·-·----·-·------·-·----·-·------·· ·--~ 

!If .t,:~t'\ *''dLHm1il' 
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W.3.L2 Ret:eive Function Requirements. 'I'he signal from the coexial trunk cablu sh1II he :J(_' cun
phld befow reaching the receive Dl circuit The ReceiV(' Function shall output a sig:nal nntn t.he nr rir._·u.it 
that complies with the specification for drivers in :MAUs l7.5)_ 

At the start of a frame rerepLion from the cu;->xird cable, uo mOJY f!Hm :J bit;-, U.J full bit cdb) o[ inlol'll~<;-

tion may be received from the coaxhl cable and not transmitted onto the receive Dl circuit. In addition. it 
is permissible for the first bit sent over th(-) xecei.ve circuit to contain invalid data or timing; how8V(-'l', all 
successive bits of the frame shall reproduce the incoming signal with no moH' than the amount of 
specifiH:l below. This implies that the 7th bit cell prcscnt-L' valid data to the FLS. The steady-state propaga~ 
t:ion dday beLw<c•fm the coaxial cable and t1HC· f'I'Octc'iVi' nr <-irl'uit •m':r•'il ,;hall no! P>:CPPd 1/? hil {'('ll TilPW' 

are no logical signRl inversions be;hveen thr• cnaxiai (trunk) cable and thP MAU re;ceive circuit 

A l\li\L meeting this specification shall exhibit jittN· into the DI pair when tennina wd in tlw dppro-
priate test load specified in 7.4.1.1, cf HO mun:· than 7.0 ns i.H either direction vvrwn it is instalkd on the dis-
tant end of all lengths up to 185m t600 f!:! of the cabk specified in 10.5.1.1 through 10.5.2.1Ji b?rminated 
at both ends with b:nnirwtors meeting the impedance n:quirenwnts of 10.6.:2.1 and driven 21t one end 'Nith 
psi:'udorandom l'v1andwster encoded binary data from d data generator that exhibits nu more than 1.0 ns ~_,f 
edge jitter in either direction on half bit cells of exactly 1/:!, B'I' and whose output meets Uw spP<.-if-iuJtium.; of 
1 0.4.1.3 except that the rise time of the signal sk1ll he 30 ns -t- 0, 2 n:-;. The combination of coaxial cnblc 
an.d JVIAU n;c!-:iver introduce no more than 6 ns ol edg.; _ii tter into th<· system. 

Tht:, local 'I'ransmit and Receive Functi.ms :-;hall operate simnltam,ously vd,ile eonneded to the medJtl?ll. 

10.:t1.a CoHlsion Pr·esenee Function Requin~n1ents. The sign;_d pnosFIILed tu tLw CI cireu.d iu Lhe 
absence of a collision sh:~ll be the IDL signaL 

The signal prest:•nted to the CI circuit during the presence of a collision shall b;:: the CSO signab t•ncoded 
as specified in 7.:3.1.2. This sig·nal shall be presented to the C:I circuit no mon' than 9 bit times aft:m tht' 
na1 (that de average) on the coaxial cable at the MAU equals or exceed;:; that produced two (or more) 
Mii.lJ outputs transmitting concurrently under the condition that the ]\,{i'l.C det<:-ctiHg eol!iswn prec;<-eun; 11' 

trm1smiU:ing. ·under no conditions shaH the Co11isi.on Presence Fuw:t.ion generate an output when only one 
l\TAU is tninsmit.ting. /\ MAU, while not tn-m,mitiing, may deled dw ll!'i'''f'lH'e of t.wo (•I Jw,- Tvl.-\1 J_, IT''"I"

mitting f-wd shall dei/1ct the presmlc(; of more than two other l\-lAUs transmitting_ Table 10--1 ''tnnnl;:n·izt.'" 
t.he allo-wable .:::unditions under which collisions shall be detected. 

The collision pn:sencc function may, in some implcrnentations,, be able to 0cnse an ;;bnormal l.f>r nw.m 
ple, opm1:1 medium. 

~-rhe ust: of 111\ 1Js in repeaters require~:: additiunat f.;ee ·1 0 4. -~~ 

Table 10-1 
Gmwnttion of Collision Presence Signal 

N"ulll bers c;f TTanmrdtteJ'S 

Nor 'haoscr~itt:ng y 
May 

Y ::: x.vHi genetau.:;-. SQE rnessage 
·N ::::; \v~J l not generate SQF; n:~t-s~•<;.ge 
r..1a) rnay generntc Sql~~ n1estwg;e 

================= 

>2 
y 
y 

lO.::uA ,Jabber Fm:wtional Requirements. The MALT shall contain the capability as defined in 
Fig 10--3 w intenupt a transrnission from a DO circuit that exceeds a time duration dett-:rmined !he 
iYLI\lJ. This time duration shall not be less than 20 ms nor xnore than 150 ms. If the frame being trans mil· 
ted continU('$ .longer than the specifbd time duration, the MAU shall inhibit tran.mnission and assume its 
not-tr-ansmitting stah; on the coaxial cable. 

Whcm the Transmit Function has been positively disabled. t.he _l\1_;\U shall then activate the Collision 
Presence Function without introducing an extra.ru:ous signal on t.h<; trunk coa:-oa.l medium. A IviAlJ may 
:reset the Jabber and Co11ision Pro:ost-3nce Functions on power reset nnce the error condiiion has been 
clean:d. AJternat;"ly, a MAU may reset these functions aut.omaticaliy after a p;:oriud uf0.5 s J:50'i,_ 

  

Lhd. 12 Receive Function Heouirements, T uk cable shall le
ed before reaching the reccive DI circuit. The Receive Function shall output a signal onte the TY circuit

Chat complies with the specification for drivers in MAUs (7.5)

  
  

 

  

 
 (5 full bEL celle) af tofioriia-

be received from the coaxial cable and nol transmitted onto the receive DI cireuit. In addition. it
Al the start of a frame reception from the coaxial cable, no more than 5 bits

ton. mm

  t that the 7th bet cell pre alid data tu the PLS. The §atoady-stare pra
tion delay belween the coaxial cable and the receive PY eireutt oagput shall net exceed 1/4 bit col) There
are no lomical signal inversions betweon the coaxial (trunk) cable and the MAUreceive chroult

  

AMAL meetingthis specifi cation shall exhibit edge fitter into the D1 pair when terminated in the appro-
priate teet load specified in 7.4.1.1, ofiia mors than 7.0 ns in either direction when it is installed an thecis-
tant end of all lengths up to TSS m(660 thief the cable enecified in 10.5.1.1 through 10.8.2.1.5 terminated
al both ends with termigators meeting the inipedance requirements of 16.6.2.1 and driven at one ead with
pseudorandom Manubester encoded binarvdata from a dale ponerator that exlublis uu mere than 1.0 os of
edge jitter in efther direction on half bit cells of exactly 1BT and whose output meets the specifications of
10.4.1.3 except that the rise time of the signal shall be $0 ns +0,

 
 

 

 

 
 

  
     
 

   
 

ns. The combination of coaxial cable

and MATT! réeeeiver introduce no. more than 6 ns of edye jitter inte the ayatens.
Thelocal Transm i

  

   and Receive Functions shall operate simultaneously while connected te the mediunr.

10.3,1.3 Collision Presence Function Requirements. The signal presenied te the Cl cdrean in the
absence ofa collision shall be the [DL signal.

The signal pressented to the CT cirouit during the presence of a collision shall be the CS
as specticd in 7.8.1.2. This signal shall be presentedte £ I ctrerit ne more than
nal (that is, de average) on Che coaxial cable at. the MAUequals of extedds that prod

 
  

  

”
  

  
need by ae more)

    
 

  
 

MAU outputs tranemitting concurrently ander the condition thal the MAD detecting cullsion presence as
transmitting. Under ne conditions shall the C va Presence function generate an output when only one

 MAU is transmitting, A MATT, while net transmitting, may detect the presence af twa ciher MATS trans.
wmitting andshall detect the presence of more than two other MAUs transmitting. Table 10.) summarrces
the allowable conditions under which collisions shall be detected.

 

The collision presence function may, in seme nmplementations, be able to pan ubnormal (for exam-
ple, open) medium.

 

  
The use of MAUs in repeaters requires additiunal considerations; see 1.4.15

Table 10-1

Generation of Collision Presence Signal

 AW
 

  
Tranantittin
hot Transmitting

 

 1
  

in

errupta transmission from a [)0 cireuit that exeeeds a time duration determined by the
MAL? This time duration shall not be lees than 20 ma nor more than 150 ms. [f the frame beiny transit
led contiones longer than the specified time duration, the MAU shall inhibit transmission and assun
net-transmitting state on the ceavial cable.

18.3.L4 Jabber Functional Requirements, The MAU shall contam the capability as defined
 

Vig 10-3 tou
 

    
   

 When the Transmit Funetion has
Pras ® Function without introduc
reset the Jabber and Collision Pr

cleared. Alternately, 2 MAU may¢

been positively disabled, the MAU shall then activate the Calliston
iW an extraneous signal on the truak coasial medium.A MAU may

Bo Punetions an power reset once the error condition has been
e func ically after a period of 0.5 « £ 50%,
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Sigmd 

TSGYJ~?(; dHG"Z~;j .: 1F(J;j 
:\NSU!SZE ~>.:.' WL3, lA):) ~>ht.>r. 
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CDJ> CDO 

no I.fH.. 
--······················································----··-~-·-~---········~····" ···················································································································-·································································· 

HL3.22 1\'l.At.T to .G't'E 1.\l~:sooges, 'Ih.; f<liwrdng: m.:ms-<.qer.: <.'rm be &;nt by the l\L\U Fbydeal La.JYY 
E;r;t·[t\~"' b HH-! f.YIE F'hy8in~! L.ay-~A~ .EnbL(i~< 

································································································································································----------·········································-~ ................................... . 

J\-hlEsage 
·~·-·-~······---

I.H ern, CI)D"' 

. . . ~ ~ 

rrt;Na . .Jrn . .::-; m. JIJL 

JDL 

cr CS!J 
·······························································~-~~-.. ~ .... --~··---~ 

HUl2.23. inpui li'k'"&llilfte, Tb! MAU 3(!%Uis H.Il :inpd El<1~»<'.f.;t! to th..~ UTE Fhydt:<J Laym· wr~Nl th<~ 
MAU kH il td llt dat<:l b.:; 1-lt:md tn Lw DT.K The phpic:-ll H.'PJizat1nn af' Hte ~qmt Dk\>\flagc )V; « cno ')l' C:Dl 
>\~mt by thJ MAU \;<"1 the DTL nn th0l.h>t h (+Ku~t .. Th.; MAP r:erd<>, c.no ifdw input hit: b H ?/T(> ~rr CDJ if 
th~! input hit iE a (m<·). l<L:! redmbg ,,f"L10 Cf.H ,,.r CIA.\ (<ignul:>, t)kt8 pLw within the MAU. 

HL~L~UL2 in;mt;jdle M~lt!§:,.~,. Ttw MAU ;;:<m(hl an hput ... Lib me;;m:·cge b th"- l.H':E P:hyskd. L_;>yPr 
';,>.Jwrr th<~ AL\f! doc(; not kF'"<~ datH V:,; sond i:(' thG DTE. The ph . .:;'s.kd ruJ~'l:e.t:i'm d th<, irqw.t...idf.~~ HWc<H-t.@e 

~;;:the [DL s(.qmd. Ecmt by th•: MAU w 1ho DTE urr tb .. Dr..ta .1n d.n~d.t. 

HUL25t3 mau ... a;:m:tilnbte Me~.w:. Tb' .MAU ~wnd~l th! nu-;n. __ .wm"ilnbfe rwofl>\af_ti! t0 th<.;; T.HT~ Phy;;:
kal "Ltyo: when. t..ht' MAU it:« uv0bb"k· fer 0\itpnt:. Tho rrwn.avGi!<J;!e m~o;;::c:n.g:e it> <+vrajfl (i-t!d hy n. 1\'L\\} 
du.t: it> alw[qs pn:_pr..r&l t.c m;tput <bhi. unh:£8 th(i 8QE mN<t:«\\i.\0 8lw~lld !}(';~At in~Jt;u<:L SudJ :,. J\.f.AU hw~ 
rwt requinf. mau. .. .rvqud b pnopa.r<:; Hm>lf fm· dat-A. <mt:pat. 'T.1H~ phy:·dUtl .rm.'lnltbn ('f tb! ~rw.v .. .a::udubh 
m QfMtW~ ·i.s Ul IUL slgn al fl•~nt. hy lb.<! 1\1.1\.U tu t:l:F DTE ~m tbe C'cm t:n>l tn !:l r,;~d . 

:HL't2.2A O?igt~.&.l .. _qu~:di('r .. .ern;r U:¥.{F) !.Vhtfl:eage, Th(l SQ.E me~+NN AmH be Lmpkn:u;1.t(A in the 
filllnwing· fadli nw 

(]} Th<' St.;J.E messq_p: >1hdl. a;d: lk ""'"'t. hy g,(, MAU if'"' ~~r ~wJy rm•! fdAU ;~, t.nm:c:mitbn.g Gn f}H.; knnk 
t.G4:\.iul mu:J.iu:m, 

l2) lf mon~ tb1.11 twfl rvnote )\11\lh wx tran2mit:t~ng nn the t:n.mk z::c~r1xi.al mnhum, hot the M.A\J ~·•n
!l('·dHl to the L~ct.J I.}TE is nnt trr.wt-1mit.tirt{. t:ben th; h;:o:tl MAU sh~dl (;enJ tlw SQe mP~Jnage b 
wwcy i.rwtann.' wb:n more Uum o~w .M.Atr .iB t.am.M"lit.ting un t.h! umw:h11mdL;m, DK \tAU dmH 
.m.de.e: th"' hkt (ktermi.nntinnp.x;flibk•, It i.H r!.{':."eptnhLo for thH ht\11 tn bd t.n ~'(,r;d the SQE me:<r~«g<:• 
w.r-,..,n It h '"'~1hk t•• tondt.hivdy determine that m1H\~ thatt Dm' >TAU i~ (...rgumitting. 

U} VJh0u Hw kz:d MAU is i:U.i.H>'illh:1 cting on ·Jw t:ru.n.h eoa:6l.!. med.ium. d1 ortur:rP:><~t!8 nf •mt; or ln<H\~ 
addii"innHl ·MAU 3 tnm3mi~ting 3hdl CFUM! th(; 3\-iE tv b<' s>mi: by the kx:<J MAO hl ln" f.iTE. 

(4) Wbt>n the .MA u has .:oomyldlld Pf.i<:h c;u tput fmme] l d~r.;.ll wor.k;r.m <ltt. S{{D t.mt 8Up.l0IlC~'· Not(~ that 
NLA.tb <Hi&;,tisted with repod..<.:T& &h.nE nnt g-<:'nm-.;:lt.._, J:iw SQE k>d: &·x;y<.:IlCP. 

U\) \\'hen the .Nl./\lJ h~-l~~ h:tlliNteJ the ~rr~HHHl~.it. f.1:rrtt1.i(rn ... ·lt ~haH Gend th: S(~f~ n~e~3Hg~-=:- "Ln ~::.c(:x:;rd!tnce 
w-ith the J"~lhl:H!: Functinn rcqu~retm.'ntr.; <rf :UUU.A mlii Fig l.OJ. 

ThG 8(} L :m~'tE>~lg}) .shan 1-u:, nr~.tft;rtod. less iJ~l rl [} bit <-db t.tJh:x tbe oeumxmct~ d b.c mu lt~ph::<x:·m ~rmiiiiui<:m 
en;1diwnn ill pn~r.:r.mt. at fhH M~:d~um Ll-er;0rd,;mt ld.t;r:F-u:oc {f,1DH und :c:hal"l JW 1ungu th>: :·l.~-"e:.rhci within 
2\f hit ee"lb Qft.e:.r the hdi[;:;tion o.f mu.L.tg1.:. t:rr.m>1mifl§im~t-1 <~Lt.."<ili\ to h: p:reeent at. the MDI It. (,~ Ln h.:. noL•d 
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oyéput IDL Tx EDt Ne date io be oukput  
  

 
  

        Crrat PETES

ERE OLN, che" LEGT bHemetion

fest.fidde Oe UME. Neinformation te be donut

meucuatioble ae LE. MAG? is avaliable dor outmet

Se ay C80 Seror detactad byMAT
 
 TAGangi Miowenge,. The ALAL sera ix

MLAL? las a bil of dade te send tothe PTE. The ph MRAP
wend by fhe Moat) to the DTH on the Date Te etrcult. The MAU sends C120 ifthe ipud bit is a eerc er ODL F
the iopul-bitis a one, Ne eelimiag ofthe CEM or CEMi simals takes place within the MAT,

  
 

  IOS fapetsale Meowsage. The MAL sendin an imef otis message tothe LYTE Physics! Layer
whan Cie MATT dose nol heawe data fa nend te tho TTR. The ehvsiee! rcuhgetion of the dmgutfolie mocgage
ig tbo PDsignal gout by the MEAD te the DTon the Pate In cireuit.

    

LEELS meeanotiedde Migaemee, The MAL sends the siaeunioile message ty fhe TYPE Bugs
ver when the MAL is avalinulc for satus. Tho mee auavetve mossage io dbweye dent hy a MAT!

ehvars prenated ti ciguidete unitesthe SGP wIOENERY should be nent jietind, Such o BLAU doas
mat. recpure wigurevues! te prepere tlaelf fur date detent. The piiysieel eualiestion of the stanacelichls
mosacaeia ari ML aiewal gent be the MAU te the TFTEe the eed pceros.

 
  

 
 

  
  

weehall ba panlementiad faothe 

folowiieg fashi Oe

peony, owed ae The SWE message shall not be gent by the MALS ne or only rove MATE is tranieeii tingon fhe trunk
Oakmed

Gi) ifmoredhan dw roemote MALS are tranemdiiting om the trunk COREE ccs um, bubihe MALT van.
nected fo tse local TYPE is wot transmitting, then the idea! MAT? shall ened the SGC. message. Dsavery usbance whisore tnen one MALT is teauemi ting om fhe mei! agedhum, Che MAW ae
ehake tho best determination possiile. Tis gecettable fer the MAYto fail to nerd the Say
wine 7h ie usrabhe ta sonitlusively determine thal adore thes oneAL is branemittine

Vo} When the logal MAU is trangtling an theteunk coasie! medium, afl occurences of ene or mere
ackiMonal MAU: transmitting shell cause. tae Sh to be sent-hy the kcal BLAU to tee EYER.

(4) Whenthe MAU hae completed each autmat frameirehall perlan SQE toast sequence, Note that
AbALIO nailed seith ropealors shell net qimersie the SOE fest senucnes.

(8) “When Ute MLALhas inhibited ine Transmit Piglon, i ehall send the SQE message Ih aeoordance
WHE the daboour Pimetion requirements of 10.9 14 and Big Doo,
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  The s sage alaal) bo asserted jess than G bit esis ¢Por the securreance of tite win lageotereeinedoy
condition in grigent ol the Medivny Dependent doterfce GEO) aod shall me lniger be asameted within
a iit. cells atter Lhe undiestion of multiple transinissions cesses to be present et the MEN. Tb is dene noted
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lSn!Lf:X.~· f;~~v~.;·:; ~ ~ ~0$ 

:\NSI/lEEE ~S~d Bt?.~~. 1~;g? EdjL('~~. 

tht an. ());.U)ttJ.ed ddny in. i:hc f"<::GW"'J;;d of (.hQ sqc UlC0i!'<\g\' nlf.ij' o.;;L"crl<>lv A'fxo<;i: the ~l-Ccto~'"' metlwd 
p.:::n:~\~r [[Uk n<'\~. 

Th<' p}.;y;;kd n:~aH:mLm1. of Un! SQC mr;i!'&q;\' iOl th; CSG liipnl t¥:>-s-:t hy tb• MAU tr. thQ DTE phyRikd i.n;t·· 
Hrt< nn the Cmd::rd In 6reJ.i.L 

"HULJ .&tAlT Gki.h' i.Ha.s><rnmg:, Th; r-:ti.ltr; di.Hg:ram~, ht,G :HJ.:J and 1.0-J, dtpk:t th~ full Old,~; cd'k;w0d 
MAU Jhte fumtiont< rehLw h! th{• e,•n.tml ch.r .. i.bt d'tb.;; fJTK-MAU ldi>J'fae<'. tbr MAO~ w;HH<ut. um.ditb)fl· .. 
ing hYtui.rcmenb. t.k><H·\)"&.~l u1ed in Uw&"' d:HL~ di2vn;.nw cit(; ~~:qhri.nd bdvw·: 

t~n.shte ... .cl.r.h"(~t", .Aetivnh'is the pd:b ;:'mplo_nd during rwrm..;";t rJ)t•m.thn t0 UHI"!G t.h\ :.M.J\U tl'mHm~i.tVn b 
impre33 Jd.a onk• dw tnmk >:qm!Hl m0dh:;m, 

dhudlb ... ddvct'- De<1d~~0tf:s tb::: p~lth ernpbyfd dnrlng rw.,.-:rr:Hl nperation tn c:o.m;e th~ M.AU tr:&.n&miH,er h 
impn~"t:l dat0. ttnl:v th~ t.run.k <:--r:-ttlxi~d med-ium, 

Kw .... i:dbod~m ... Sh7titk:s t.J-w.t WP ~;omLhvi~ nf multipkl k.;n.:.~mitbr® dmu.l.b.ri.«msly w:;hw on dw tn:mk 
o.:;wt:id mtd.ium J.v·ci!' not m;LsL 

1~dlhimL SignHltG th::.t. the <~mdibm d mu.hpk t"tarsmitV.>r.® si.m\.\ltmAK1U3lv i1d.·~·vH ~m the h'J.nk <~ua;;.ittL 
ffitiditttD d~)~~S:. ~--~dN-t. 

:WAl.&t/V.T-W:d.".:naxLd Cabb l:d.B:rfm~H. 'U~P fdbwin.g Jubmr.:tium: &~ttrilx; the ·~nkrf~I.N• hd;.wmm the 
MAU and Jw o:JH:/;< <:-Hbk, :tkwitiYB nm'Emt is dd)ned ao; t:urrvnt int.tt tb~ MALi t<n,<t nfthe t:<.mter vo:r.:Juv 
tt!r oft-he !~rtb1e J. 

:lft4.L! iKq:m.t.: I:w.ped!-uwe, Th.~ mhud Ulp?lc.k;m.;::.: pr<±<.'n~:.:d b th~~ w:> .. xid e:·chle hy th~~ "MAl..J cit·· 
n.:d.ry uwt in.dmhng Uu" r-r~~mm ilf' attr.o.chma'iL tn &,<.' o:mlt:!a! w-.J:>k'l is rt'trJmtnvH:itJ tn he nnt grfmtHr tbm 
G p.F, The nngnJ\.dc d &,<.' rdlu:thm from a MAU phm the ;:abb wn:r:ed:kn. ~Jktltkd i.n H\G-.3 t;hr;ll ~\Gt lx> 
mon; t:bm tha.t pt0.d11.<±ry by an 6 pf' t;tp.,'."\J'i.tann": wbea tnNbllrt>.d by b;th <:t 2f\ i0 ri&e tlrm; t:md. m1 LS fall 
time W<n>t .. :fi!LO"L The f\)§tdHHO(·) prt:iiH~L:.d h HK coa;;hl. <:-nhk o:;:hal"l br; g'NrtV;T thml xnn hn. 

Thew wndibmw sJmU be r.mA: i.n bnth dw rwwcr dY 'md power·<:n, m"!t·tt"<tnsmi.tting ''t<d<~3. 

1.QA..L21hrm: CurT%."'"EL T.h".' MAF mud: dww ffrvm 1h~ ;;:;,hb} hdw0lm +Z FA and •• :t .... t\ ~w-\ i.n t"he puwer· 
dl'a.n.d th.~ pvwe.r·v:r.:, rwt·1:rnn;:·m·;lttin.g Ao.tu. 

1.ff.:i.L3 t.:>m:da1 CHhhl Sigmthng Levcw, 'Ew dgnd vn th.~ w.a:dd <:-abk d.1h! W u sbuh MAU r-1t< 
:m<::~l§\lrt·M ;,t the MAC's tnn~wittu Httput. is d).rrqn!'"k.>d 0.f t.m ac <:-n:mponerrt.. and HD 0fl~d <0mp0<Hmt. 
C;q:>rtr-:Gr;d in i:c)rll!.ti d' 1:W''K·mt 1mmed1~Jte1y cl(\h::cnt to HK M.AU G\mnu..:bn (i1 .. mt prior t:o splittiq( th0 ¢t.u'
n,nt fbw in. i':f><:h din)ttlml'i.. Uw Elgmil i:ms rm dTr.wt >:nmw~nr..mt (~lWt'.ll.go! iJ. cu.:r.n..-mt i,ndudi.ng th~~ df<As d 
H:mhg kstc:rt\on) of f.mm ··• Ti' rnA mi.n 1/j -·AS mA mA.lt nrd rm c·lC ,::..m:r<fNH<mt fmm J:. 21i mA. up b the dfsd: 
>'B.iU(·), 

Th!. Gur:n:mi 46v<~ Emit dwJllx; nwt: ewm ia tbe pn:!.OlU1s:: vf 'me <Aher MA\-' trr.;.w:ITn i.U£t, The MAU i!'haE 
bt tapd?Ll ,~f gmmrati.ng- d h>~\.),t, 2.2 V <}f av~nl~_((o cit kvd vn t:he c<•4xiz\l z::d:-.k i:n tbe (}"'-'.1-S~!n<:e (d twu <;r 
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 VRPT HOAGLEANARIA NETRNERES:PQA, 

gsG aeethat on extended delay In fhe someral of y Inogeage may catvercolr afvoeh the anness tmehhed
DerEerAOR,

"The piiyalea yanlieation ofthe Gui. messecc is tho0 dena! weniy the RIAL! te the TYEE phyelcal hav
ergo bhe Cowtrolin mircult.

 

  om whesawus the MAR is powered guy mol Pugh whew ee SCM nt the woronriags  veehradd, dey difisn
lege dg iar on

 a 2

pe tases |in rey
 

   
=

ch gad 2060, degiet fhe full set of alloweders6 rele tive ta the conta eiraalia.coathe TE. LAU iniertnes for MAUIn withaul comdilian.
agés aimed in Lace tate diagrame are engined be how:

   ) state duane

Ing reuirenenie. Me 

enaiiesiriven Activates the path employed sharing normal oieration te guess the MAU transmitter do
impress dete omte ihe drink comer) wha

Cisehledriver: Descityates the path emalaved during sermal opersiion te cause the MAL transmitter te
impress deta ante the trunk eswial medium.

 meculligion, Mienities thal dhe conditions ef ural uamitters aimallanauudhy metive on the drunk
toinlel aredion: docs viet exist.

 

eoliision. Slenifies taal ine condition of maliole franemittere siaultoncemely gefive an the gunk coma)
meullory dees exiad:

frametimer. Meceures the bawe the MALT trengmmiteon Merten coswial cable.

festtiaier, Messurey the longth-of fie Sah Teak,

unisksbier, Messrs thesainount oftime fhe BEAT has been in dab onoda.

walt,tlaees, Moedeurda the tise between duipal idle and ¢ho shane ofthe See Test,

Da MARBMisctivge: Ebaaielgn| oisemetoeleile

Ta MAL todoesiel Cable Interface. The fllowing subsections describo the inferince bebwaen the
MAL? and the coavieleable. Neeative rinrent is defined as currerh inte the MLAcut afthe center cord me
tor ofthe vable),

 
 

HidBepu: Emmedanes. The ahinl capsciiance presented to the coagiel cable by the MALEdir
eutiry (nelinsinding the means of attachment-te the comxial cablohis feeanrmonded te he nel greater then

dope The mauniiude of tie reflcction Gye o MALT phi thecabld coumection epectiod is 108.8 shall net bo
more then that oaaduced hy on 6 pF eapaciianes whee measured be both a 2b us rise Gime aad 2S ne fell
time waveform The resistance premented to the coax) cable ahall be wrealer Than LO) RES.

‘Thess conditions shall be melin both the power-aff and powerun, noltrangmitting states.

  
 

 
 

14.3 Bias Chorkemi. The MAL must drew dramthe cablel bebwoen +2 aA dand ~ 2h eAthe oower
Pagethe power, mbdranierittiie states,

VedCoeial Cable Sitogling Levels. The signalon the ooixigl cable. due to a single MAM as
macunesd af the MOAT toanliter aubpul ig: cnrrepeeed of am an cammnanent wean aflel corageiant.

Exeresued in tors of sumer’ imacediately adi: ito the MAG commodien Gust prior te epliteingr thee oink
reni How ineach direciians, ihasipnal hes un oflzel component’ (average de carrant ineluding the ofineis of

ming distortion) of from 87 skin i So mA men andan & compenend fers $28 yA, upia the alee
aloe.

Lhe carrent debra Erik shall bo med eves bythe prosence of one other MAL! trenam lites The MAE) shell
no tatable. of genernting af iene 22°of avernwe de level oe the caaxial cable bs the af fern Gr

 

   

  

  

Eve

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



fSGJIBL ~~&_;:<: : .1.00~~ 
;-~01-:Jt"JEEr~~ sr~i iH}~~-3: :~ ~r;;~ l.~ht~~-::~~ 

nwr<;; ~/:h.;,r !>,-lAGs tnwzmitL.ng o:·ul<::orn'nfly. Th.~ MAU dw.ll. i.n w:Llitii!n> i>inl. <w :mnn; t:hm ±: 'ifi{) >~A 

w0,£:n tlw v~iltnge <:m the tetAer b)t.l<:\uc~.or !lffhe ed:Ae iitqn h ·· JO \./ wht-.:n Lh: MAlT t.~ trk.Uf.f":'.W:in.g. 

The ,~et~"'t! Ulrt.<t.-.nt tnNl>ntred ot <l gbNm poh.t. u-; t.b0 utbk fJ. <l hnd:hH1 uftlw tn.uwm0ted cm:.n:d: anJ 
flw nibk h~f>5 to t.h .. ~ w~~nt of 1\'\i';~i,:m:r>:JmmL N qp_Hyp s:-urn:d; k ([(<lmd aN eu.rn-st mtt nf u~,, tfmh>r c~mdUC·· 
br nfUK' cahlB Gntn UN~ MAU\ The 10 ····· S{)% ri3u'hll Linwr; ~h!'JliK 'ih ± b W\ d 1h 1\Ih/Q. Ths ric") md bll 
tjm(;G m;uot. matc:h within 2 nfl:. Fig~t'-<' 10.-4, ii.h»WB typks.l W'<lY(;Lr.me; _p:mc;~>.nt ~m t.he co.bb. l-bttn(fr<i.t~ c<:>~> 
bnt Jp:m(;:t,li;-;d from. t.h(; ::.0 M.llt. fn:n.dd.rrwutr.t.! p.erio&~c h:-.yu.t. dw.il n1(1d t.b: bllowit\@ rHpinmh'J:JfJ: 

Seo::md c~nd 'I11ird. .HMnonk~; At kdE.'-lt 20 dE L<<m- ftmJ.qmf-x,td 
FMLdh A.rd FiDh LLtrmenic.r;: /U: bad: 3G dn bbw fmda.0.>.utHl 

Si:<t.b af'd Stn'nfh lhwm<mies: ;\t.1ea:st 4<J dE bdow fundMYwnb1 
An l'.Dgher .1J;:o:-:rr.wdec;: At leh'-J. 50 d.H bdow fb n.d.r.m;e0.tal 

F':ig 10..4 
flr'iver Cmren.t Sfgn.!d. [A~vd8 

ThP dwve Gpedtk:ati(«-B- ~~uneerdne h<.1rrnmrits emuld: h., G;rU;-dkd by;:; :;:qmwc w,~u<·) wiUt ;l ~:}n;;:k'{sde 
Mter, nor ttln Jk(;j be f'ctti.,:illt:d by an <>FL}mt wnvd'or.m guwrv.hr ''mjhying hw.;:;r n~mp" wLhmt midi .. 
tinnd wKve0b:o.piq;. Ti~K :;:igmtb, <b p.:merdd i>:;m tb.) <..one<::<.:kr within PIS, ,_,kJ) app<..oo.r Gf~ the c<Jr;.s:::.d 
~':.:-~hie. \VH.h{cUt ~-Dlj ~f:V<:.~stnrt·> C~(:~t~ }\g :U)0). 

u 

NCff1> Ul VdW<ofo~ gl~<> ~m <H'>~~bd, fa,· 11 •. !iqh i....w.!W:',VU· • .r. 
{8 'f(~~ ~1'":1w. ln $;) l~~ f'Amm.d ~*' .1.(lJ£.i<J rul<.>, 
}\1 Vdtaw~~ ~~ m~.otiM.n>d t<r. 0m.ir'..aud 1ltl~~Xiil1 ..:d.<k ~Ji"'r~~~;: 0 tr<<'f..c:<hU<>!( MA tr 
[-l<l h"oi<<e<::'b.~W:< oo.:lbg. 

Pig :H-5 
Gru.1.x:hd Tr-unk t~nbk Sigwfr.l. w~rV<)fm-m. 

 

 

  ae ciicorentiy The BEAMS wheal aes acditinn, sivk gufaee th 2o0 2A

cable drane ie - 12 VY whem Uae MAI! is tranarniiiine.
Head the bea raps nner’ cod

tnore ahhBEAT: beweussriis

when the voliage on the senter comductor off
De aeleal compen meneimed ala grepolaon the sebleds a Bee

 

 
  

 
 

   
  

fhe cable loss te he polukofmeasurement, Negefwe correntle deliaed as current aut afthe center eoncke-
ioral the cahle indo the MAU), Phe 20-20% risefiall dimen shel] be icbone ot Lb Mivs, Pho rise aud fall

  thes mat maivh withing S na. Fieure Dot shows vital weteiorms presents Ube cable, Harrmerie cot:
ient pecereted Prom the 1D My fundamental periodic Ingué hall ose COWwL® Fequiraniania: 

Second and Third Warrenton Ab leat 20 An helew funelanmarial
Paurth and FRE Plarmonies: Ablenst GGbelow: fiend amenvta!

Sueth and Sowenth Haren ite Ag heed’ 20 1S below fundamental

Al FGeher Harmonies: Ad least BO dE below fandaniental

 

  fo Givi emenios gre tarpeioad ly ance 

=O? wk 
woEd ah

EEA, coneammmnmenecie 
BEET, secre  

Mg ioe
Driver Current Sigmal Lewole

  The shove sgecilicatiana soncerning harmumvics cant be aniighed by © square wave wilh a singlesele
diver, tee con Ques be acticied by an oubout wavelbein goneruioy diegloging Hnoor ravens wicker adil
Wonal wavcuhatiog. The sigaais, Am generated Hun tie oneader withis TLball appour Gn fhe comwial
cable witha’ cyy inversions Gace Mie LG:

  

   

é

  
WP: (2) Waltaigene given jae stake, Ferd aabaghy dxkameniider,

CR} Ringe time de BS he meieinel ai. 2 Mave raie,
fa) Voltages are meatured.on bomenonesie cable adlarent ta transecitting MAL!
ia} Manchester atlieg,

 

Fig BA
Couxial Trunk Cable Signe! Werelorm

Lio
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l SC¥lf::C B~Q:;2 .. ;~ :· 19H~~ 
ANSf./ffa.,;;E ?)j1: St~~3~. 181~3 Ezht·~.z~·n 

1.(L<LL4 '.!'rat:<Mff:dt Output Le\N!b;; Sym.miH'!iey. SigmJe :n:c•>ived fwm the. no dr·c~i.it nn:ul h~ t:HVU· 
miH.t>d ontn tht~ ,-:m~xiali?bh! with t:!w dmm<:::'brid:ics ~>r~><ifk>d in h>t. L:l, Sim:t~ the um:dd ntbk; pn>e~lf)dti 
in twv di:retbortR frvm the MAU, t.bii' cuw.ent into th< 1\LA.U :L3 n.omina.IIy t'wic:e tlN ot.rrvn t rue~:wuTed mt d:ul 
~u:J3.! COYl¢, 

The on(pnt signal \Jf o. MA U mt"4i ·rug t.hiE ;;;pe6hea 1hn shall ioxhibit GdgE ji h(fc of no mort\ th9.W 2 .S n t> into 
a 25 n i: 1':1 .. <"BfL<>ti:lr S';!JbdJtuted tF Lhe «mm:djm< b the {XHXiid coJ<e wbm t:b<~ DO tf:reult bt.(J lh~~ MAU 
k d.rlven with piteudo·rtmdmn Mantbnr!:er bJCOd;:;d binary dottJ. front tt- do:k.:::. g6nerator t:hHt exhibit& no 
mrrre tLm fJt:i nE of ~dgH jll:hw on hHlf bit ~db nf exQct)y :U2 f.\1\ wbwe <mtput me-:<s the ;•.n;wdflu~dfmt ot 
74,1, 1 tht~H;gb 7.L1.5. TlH alx<ve >i)3t<d\ed umtpn'i.~nt shall :nntirth•wLlt:e rrm:retha.n 2 nB of e·dge:j\t.ter lnhJ 
tlw systc:~. 

Th<:" M.AU flh&H nnt: transmit a u,;gativt" gdng edge dht W5\'!at+on of tht~ CD Nttput dnts §t:rP<ml m bdm:e 
tJw fl:rst vnbd edgT of the r<Fxt fnnne, 

Ht4,:L£. (hUi,'!dmJ .Dwted 'fhf'5BhohLo;•, For noc%.~i,,c mod\~ toUis~(H ddedimt the M:AU dealt hsivH iL"> 
cn!!i&ifm. dd<H::ti<m tJm>:&'hdd td ln the: rang{!; -·1.404 mV and .... Jbf.U. mV. These hmib; bk.t~· <H:Munt nf u[l to 
&% cd]J_.:;iva dneli: DLVx btpu.lBc. te&.ptt.H:>e .. If a &.psdtk filter irrqAm1lU'lt~J:km fli:m a higher v;:\Tus oU.mpuhu,) 
r•~sr:wnf.lN, the Jowtrr (hn:Hlw!.d Hmit of ... J4.04 m V i~> ·r:Npi:red. b be r~xph1ced hy tano mV x U .. ;, br;:m.1.st< 
n:oqu:msd .. 

Eeudvt> mvle rdLdon deto;Lbn indieah1s thot g H(<J',t:rar;cmtiH:lng MAU kws thto mJ3ahiEty t\J dd<~et u;Hk 
oii1m:1E when tw G nr rnors l\''U\ Us; anos tr·aw:ud tting ~1iu:m kEn.nt tlSly. 

01/i,{h; in<lndei wh:h rq.wr>tt>r ,1ds are n«qnhd b imp!PnHmt T1:0f:ive mtdt ~dtishm deh.•etimL 

\'VJ:a~n. r<~rdv~,. m(u:{e <"tt1hHion ddPf'L{>ll b 1wt impkmcnkm, UA< mxru limit of , .. lfifil mV may he re1EH!d 
t.c .... 1}82 :::n\l. 

HLi.:JI,.l EJeetdeat l~#Jh>tk~tL '.H>(l MAU must J3HWld(o ]so.hbm between tb:~ DTE Fh.ysi<~al Layet dt, 
cHits nnd the tnaxhl trtmk Glbh The hohJ:io:n hnpPdnnce mo;:hHnd tx:twv·n nny nmd w::Lxr h tJv:. D'r'E 
.Phyr.<iftd L:wer ';:ir<~uhry and eULer tJH) t<~nteT wndu;;Lw OT clti.d.d oftbn <:mnid. table shall be· gr;.~d;,:r tlmn 
2c:x; HJ at ru Hz, 6{) H:z, In uddHi•m, th•} i;;:;d.ntiGn iHpedan.(( btetwe.•n the, flf1'E g1'0Utd Hml tbe (~)i:t:t.tAt 
u1.Ne shitld aktll be Lms tL:m h Q betwH~n 3 MHz o.rtd :30 .1\Hh. Tb~ bdathn m.HtDH prnvldcd :t.hidl wid> 
G!:;md 500 V ac, :rnH> hrr unH mint+·~-

tG.4.25~ Power Gt~tt£Kmpdm:L The ru nB.nt dro.wn by the MALJ dm.U net e:x0wd 0 5 A lf rnwvr;:,~d by 
. tft<o AUI snu:u>.~, TlH; M/\.J! ilh11H he eepahLo nf ,::;Fn·at:i:ng trom all penni~d.rbk vnh.age snmTf~& rm ;;mppl kd hy 
the DTE thmngh th;;:~ :resishmet! nf aH p~nnissihkAU1 c<l.bies,. Th(~ i\lAU sru!l n.0t di>wu.pt the t::nmk toaxiHl 
rned.i.urn ~·hnul± fh.~' DTE }W'>Wrr wm:n.~t) blE h<:·km be minhrnmt <>tKrationd lovd tlndet l'\bwmo.<:~l MAU 
bo.d eo:ndibunA. 

T~ MA.U shdl tw, ltb.:J,;;d ~lr.t0rndly tu kk,:nht}' the ma:dx:num '•<duD (}[ cutTelt nquJrsd by dw <kvi((!, 
Ttlie TlX{UiE'HH'nt only appLe:? h MAU<i tbnt a:r.e exk·rnni L1 [)TGs .. 

fOASL3 .ftdh:dJHty. The MAIT ithall be d.Mign.o:l t~> p:rov>L~ an 01't"HF c( at icaA: H>> ttnn hmm~ d' 0<rn~ 
hnvo·0;;; ;>pHrttltm w:fthunt c!w.,.;i:ng <:xmmm.nkaUon Ldkn' atmmg dh<T s:tatiGn« attH.dM!d tu tht; ·hchi nd· 
wm<h: mt:diu:n., C\mr;:hment fbbre3 within Uv; tv1AC ~~lcetronie;l' r;hwld tnlt i.rnp-t'thl tbe emmrmr,katkm 
among dh!~:r MAth vn trw o:;a.x:bi uibl'"· Comwct0toii and othiir paM1i>"~~ o:mlpt>'ifr.nt'l t;(~mpr.bing tho rneMl:s 
vf WMttd:iug t:he MAXI to the C(filxid eHHe dmli he d~;Bigne0 b> minLnhk the pwbabiJd:;;r iii' h;ktl Otct:work 
f>iht'E. 

E s.hnald bt; nuted U'i<1t ;~ Lotdt !~nnilhhn thkt C>:Ul/lt)8 fl. MAlJ Vi draw h 61W~'% .:lf), mJ\. hom th~; r.oaxhi 
cabh> HH\Y u1uso 0ornm\mk:Htbn fi1Hmy among other stations, 

 
oudelal cable.

 The outpud signal ofa MAL
25 OF PA vesintor subabiiotadfe  

ecting this apecilicathion.eball echibtt edgeHiter of me more than U.f.ne inde
ah ‘ : ne boaial&cay! hen Eh BO ereuiiinte the MOAT!
ig driven withpee sender: Mier er 8 tor thet exhibite neyoure then G8 ne aedee Niter on half bit toile of cactiy v‘ze ro webowe«mulpid meets the suectostions of
fac), Ltbrough 74.1.5. The above doecilied componentshall not introduce mure than 2 as ofaden iter late
the syabes.

Tho MAU shally angmits negative euingedge after Gas
the fret valid miler of the nowt foie.

      
 

 
 
 
 

 

 

 
ahion ofthe ODautget dnote eiream or hele  

 
 

waLAGeels iow Detert Phreehoids, Par recerre piede telhgien defection the MAU shall bove HA
on deta cahold set in the eange 140d wiandlee mi These Hs ieke acconnt afue te

sion detent (iter Gumulse roomonse, Ife eporiiic filler iniplementalion has « higher value of lnpuise
the lower Gmesheld limit of --latk. mV is required fo be reglaced by ISG ax 01 + imgmuise

    coils
BS ool
peenOane
respeansal,

 

  

    

  Ed PEEPHeeoive aiie eollisian dot ‘

ave (ranendfousienHanconely,dionewhenfe ae nove BEA

 ny MAI?) hes the capability to detect coli
 

oive mixdé sollision detection.  MAUs inclided with ranealer seis are racuieed to invelementin

 
 

no revelve mode oallinion delection is nol implemuaried, tse woper Haitot «Ll B81 moVomey be relased
B82

  
 

 

digedor wr
 speepeck bee the 

  lake iby adeten
si bine ae land ax 

 
 

POSE Biectelieon! Esolatior:. T

cults and the comeial brunk cable. The
wales 1Lage cieenidey omeé oat)

 
  

—ted» mogeured betweeoh REE condneler ise“the
Sthe waxial eable ghall be greater than

  

   
  
 
 

 
  3 a ey Sy oH oy, tha & mee hebwoen ihe TYE sround ant the ec
cable dial be tesa than Hi dd between 3 We and SQ Mile. The isslatian manne erivided aly stand 800 -V ac, yas fue ane alma.

TELA Powerf Saneeaption..“Fhie¢ee nent drawn byny the MAM Baza exeoad && a# powered by
 mediate should
idacomlilions.

"The MUAY shall be lahaled a anitiv che tiaslmum walue of currant required by the davies.
‘This nigeiremontoniy applies ta MAQs that are externasio DTEs,
 

 
LOLS Beliebilitw "Phe MAT? ahall be see ayee to provide an MDBof aideast 1) O00 heure af ain

cues cgeretion wibhent. os i igdare among efter sbetions attachedte the et.
work cdlaes. Conssetaret sy Within the MAY! slectronies ghewld ned-imipede the communication

among clher MALIom the coaxial cable. Connectors end other passive COREDEAOR.is somprising the m
af comnecting the MEAL? to the coawial cable ahell be designeete mibnieiee the probebliiie af tatel metwor)
Tallies.

  
 

 

     
 

 
 

  

 Hoahould he noted thet a fault condition that eansse A MAT do draw in aueees af Pondfen the comial

cable may cause carminmleabion faiho amore other stations.
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HL4.a JVI.AlJ-IYl'E Electrical Characteristics, If the AUl 1s CXJ:H1Se(L the elcdrkd charaderbhcs for 
the driver and rect:iver cmnponents comwcted betww:on the I)TE Physical Lty<:>r circuitry and the \Li\U 
shall be identical with those as in Su:i:inn 7 nf ihis standard. 

10.5 Cha:raeteristks of Coaxial Cable Systm:n. The trunk z:able is of cnnstallt irnpndnnce, coaxinl ron
strudinn. Ic i;; terminated at each nfthe two emb by a tzTminator (see 10.6.3), and provides the transrnis· 
s:ion path br umnection of .\lA.U devices. Cnaxial eabb connectors are u~.ed tn makP the umnedinn fr·om 
t:he cable to the tenninators and between cabte sLctions. The c&hle has varinus ekdricnl and. me-chanical 
requirenwnts that sball be met h ensure proper operation. 

10.5.1 Coaxial Cable Etectdcal ParameterliL Thu paramehcrs sp>:<'if1cd .in 10.5.1 are nwt by cable 
t:nwe RG 58 i\/U or RG 58 ClE 

10.5.Ll Charm::.tedst.ic Imped:..u1ce, Tb:~ average clw.rw::teristie cable impedance shall be 50± 2 (L 
Periodic variatif\ns in impedance along a single piece ol cable may be up tn ±3 n s.musnid.al, centered 
nround. the average vah11c, with a p<:ri.od ofless than 2 n:L 

10.5.L2 Atternmtion. The attenuation of a 185 rn tdOO fU cabk scp11vnt slF1ll not. excePd 85 dB mea· 
sured ai' 10 1\H-lz, <>r H 0 dB measured at c:; \1Hz 

l.O.fLL8 Velocity of Propagation. The rnini1nurn required velocity ofpxopag-adon i:s G.6S c 

10.5.1A. Edge .Jitter; Entire Seg-ment without DTEs Attached, A conxinl cable segment llH:~d1ng 
this sp(~cification sht~!I exhibit jitter of no more· than RO ns in either dinxtion at the receiving end 
when 185 m (t}OO ft) of tho c;:1bko is t.t-mninatcd at both ends with tonrtinators rnceUng the impcdarwe 
requirmncni.s of 10.6.2.1 and is d:riven at nne end with ps(;·r.!donmdom \lan.chest<:r encoded binary da!a 
from a data generator that. Fxbibits no n3ore Hun 1J) n:~ of j1t.ter 1n Clth:r direction on ba.lf hlt cells of 
~:,xactly BT mtd whuse output meet~. the spedtleatbns of 104.1.3, PX('Cpt that the r.ise time oftlw signal 
must he 30 ns + 0, ~ 2 ns, and no offset component in the output currc•nt is required. This tf:st shaH bo con
ducted in a. noise-fret' environrnent The arvwe specified u)mporwrd: is not to introduce more than 7 ns of 
edge jitter into the system_ 

'HL5.L5 'l'ransfer h:npedanee, Th,, coaxial eab!e medium shaH providc.~ su!l1dent shiddi.ng capability 
to rninirnize irs susceptibilit./ to e.;ternal noise ;:,nd also to minirniz.:~ the generation of interi·<:orenc<:' by t.he 
medium and rclnt.ed signals. Wnik the ad::.te construction is not rnandated, it. is necessary to indicate a 
nH<<sut·e of pcrf(itmance .:;xpeet.ed from the cable comp<m8nt. i\ cable's Elv1C P\o'rformancf' Is dei:.crmiru.:-d, in 
a large extent, hy the transfer impedance value of the cable. 

The trcmsfer impedance of the cabb shall not exceed the n<lues shown in Fig l!J-l) r~s a function nf frv
quc.ncv. 

10JLL6 Cahle DC Loop Resistance. 'fht_> sum of lJh:~ ccnt..:r condudor rd:>tstance plurs the s.hield 
n;sisb:mce rnt!aHn·ed at 2{} ''C shall not o:u:-ed i>G mO/nL 

10.5,2 Coaxial Cable Physical Parameten> 

10J).2.1 Mechanical Requirements. The cable used slvnrld be suitable for ruuting m v:winm; nnvi
n;nmcn ts, including but nnt limited to. dropped ceilings, raised floors, and table troughs :c:ts Vi(• I! as 
thn:mghout open floor SfH:>Ce, The jacket shall provide insulation between tbe cabk sheath and any building 
structural nwtaL Also., the cable ;:;hall be ca_yahle of att!Ypting coaxial. cable cmmc-ctnrs, dc;:;.cribed in 10.6. 
The cable shall umfcrm tn the following requiren1Lnts. 

(1) The t:tlaxial cah.k shall cnnsi:o:.t nf a center nmductnr, dielectric, shield <>.vstem, and overall insulating 
JackeL 

(2) The coaxial cable shall be sufficiently flexible t.n <>up port a hend radius of 5 ern. 
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   10.4.3 VIAU-DTE Electrical Characteristies. [f the ALT is expased, the electrical characteristics |
the driver and receiver components connected between the DTE Physical Laver cireuitry and the MAU
shedl be identical with those as specified in Section 7 of this standard.

 
  

10.5 Characteristics of Coaxial Cable System. The trunk cable is of canstant impudance, coaxial con-
atraction, Tt is terminated at eachof the twe ends by a terminator isee 10.6.2), and provules the tranemis-

so path for connection of MAU devices, Coaxial cable connectors are used ta make the connection from
the cable to the terminators and betsycon sable seetions. The cable has various electrical and mechanical

requiremenia that ahall be met to ensure proper opersix

 

     
    
   

 

  in8. Coaxisl Cable Electrical Parameters. The parameters specified in 12.8.1 are met by
types RG GS A/T or Ris 58 CA

  10.8.1. Characteristic Impedance. The average characterise cable uapedance shall be $0 4 2 £2.
Periadic variations in impedance along @ single piece of cable may be up to 22 22 sinusoidal, centered
around the average value, with a period ofless than 2m.

 
15.12 Attenuation. The atienantion of 4 185 m(800 (ticable seament shall not exceed 4.4 dB men.

sured af 10 Milz, or 6.0 dB measured ab 5 Ms.

 
 

10.5.4.5 Velucity of Propagation. The minimumrequired velocity of propagation is G.86 ¢.

18.1.4 Edge Jilter; Entire Segment withont DTEs Attached. A coaxial cable segment meeting
specification shall exhibit edge jitter of no mare than 8.0 ne in either direction st the receiving end

whe 1 185 m (B00 A of the cable ig terminated at bath ends with terminators meeting the impedance
requirements af 10.6.2] and is driven at one end with pseeudorandom Manchester encoded Dinery darts
froma data generator that exhibits nu more than 1.0 na of edge jitter in either direction om half hit celle of
exactiv “> BT and wh ate the specifications of 1.4.1.8, escept that the rise time of the signal
must be 30 ns +0, ~ 4 ns, and no offset cammponent in the outyal current is required. This test shall be con-
ducted in a noise-free environment. The above specified component is net te intreduce more than 7 ne of
ade jitter inho the system.

  
    

     
   

  
      

  Bh.16 Dransfer inpedanee. The coaxial cuble medium shall provide sufficient shielding capabilityhep gyhdrvesri a § aplibility lo external ugise ard also te rabadnize the generation of interference by therecdium and related signals,: While the cable congtraction fg aot mandlated, it is nevesaary ta indicate a
measure of performance expected from the cable component ‘A eeable’s EMC performance is determined, te
a large extent, by the trangfer impedance vaine of the cable.

The transfer funedanes of the cable shall net exceed the values shown in Fig 10-8 as a function offre-
QsISncy,

   
    

 

s the shield WSL6 Cable DC Loon Resistance. The sur of the center conductar re
tance measured at 20 OT shall not exceed SC mdVern.   

10.5.2 Coaxial Cable Physical Parameters

id be suitable toy routing in varieus envi-
d floors, and cable troughs as well

3 at shall preside|insulation between the cable sheath and any buildingstructural nretal. Also, the.‘cablee@» shall be c 9 of accepting coaxial cable comnectars, deseribed in 10.4.The cable shall confrerm io the fisllowing vatieniate

 32.1 Mechanical Requiremenia. The cable used shan

roniments, including bet mot limiten te, drapped ceilings, ra
 

    
   

10.5.2.1.1 General Construction

  (1) The coaxial cable shell consist of a center conductor, dielectric, shield system. and overall insulat!
jacket.

(2) The caaxial cable shall be sufficiently fesible to support a bend radins of 5 em.
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F¥Xil'T Pi8Ci-.;j; 19'% 
;:.:~·dUl.r~;·l~;.J~; Sui ?Gl,3~ t9~f.~t I~J1t}:;:;;:,~ 

\# 

HVWUtr illf 

F{g J{leo0 
.1\ia:m:b:nu.m Cmudul C&hh~ Tntaa:k.cr f.mp0di:H1V! 

HtGJtLZ C~mtz\Y Crw~dncta~"\ Tht e.fnt.N· u~rvL1e':m i"halll:w t;i:tand<-;d., timkd topp-er. vir-ith Ml ~wcr" 
<tli diHxt:t.dEt 0f U &.j tnm ;:t:" 0.05 nm1. 

:i.0.5.2:,LJ T":Hel(1~<;rhl .Mak~riaL Th< d:kkdrk may b~ nf !:my l:ype,. p:nwi.d.d that thv '<Amdidm1.o; t/"· 
l.O.fU .2 and Hl.5. LS art". r.c::,;:ot; however, f!. &ahd til<ohwt:r.k. iE preL1r"ti.d. 

:i.O.Y:L:t.L4 Shleh::Hng S;p~tem. Tht\ i"h.\ddi.ng ;;y;;tcnt rn;ly «r:n.tdn hoth hraid ?HHI fvil d<nncnh <mffi" 
eiPnt hi mod: th:l tra.ndb: imp-ad.Hw::ro of hl.iiL5 M-nd th0 .GfS:(~ &fwc:itkaHmu; uf 1.0Y.2. 

T'l.·w itl.<df ih;mdor uf th0 (:ih.<...+Eqr .1.}\'\1.hrn skd l_.,,,~ 23-f) nun.:±: n. JE nmt .. 

T1w .•ihi.Hklins ~;yebnn shuE be ;:;tN.'lbr tkm H:Th unuoinl1{~'· 'fhe >.H0 of thtrvwl o;;ppn· braid Is nN>Gln·· 

mended L> '1"'0::'t Uw vmtact 1'-t_.c,.o;i:»L\n(J) <'l!hl Nhidding rvr).i.rNm·mts. 

(T.i .Any one (/:;;cv0rai jox·k.et n.ta.te:fiah; ;;ha.H ha us-?d pt"0Vidcd th" -~?0f0Jkndons d FU:d and 10.L2 an' 
nw:L 

(2./ ".EiHwr d' tw<;> j;u;t~~t dirw:;;Mivno>l WA.y bf:o' used hr tlv: twe hxw-tcl ~,;b~W:H of m.nb.rrial.s nrovidcd tiH 
FpB6fF.:;d.kn nf Hl.E.2~1.1 em". rm~L .. . 

t.a} Pnly",cinyl <..'hlndrk (fnr r•.x;n:n.pk, f'\/CJ Cf N~ \Ji.\•ihd: hxving ;mUDd' 1-.9 mm ); f}.~'S mm. 
(b} Fium·opdy·mer· ffn:r extxn;;At'; FEE, ECT .. FE) rrr tx;.uiv~k'"nt kwiq; <in OD of 4.2 mm ± G 7 mm 

Th+ e::thk· !1ha1l r1v..x;t app!.ras.hk; fl.ammaUEty and mtt<tk-; aihorin tn rrwet dw krA1 tm.d m.l.b.onn.t cede;; for 
th+ iostaihxl £m/rmun.ed (H"-<' h) J.Jl. 

IHb'imm.t tyy:;"' Gf znUo <!0<:::tlcN> W:rr. exn:mpkc, J!ti(yvil1Yl chloride and flu.nr<:;p{/_ymer dirlw:trid :r.nay he 
inte.rttnnk'chd, whik :med:.hg th.~c" :,;;v;thning r0qui:nmwnb ofHt7.2.L 

:ne 
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lO,fi-2.2 .Jacket- Marking, .lt is .recn:nmwnded that thu cahh: jac-ket be madwd with manufadurer and 
type at a :nominal fn:q1wncy of nt kr;st once per meter nl\mg the cnble 

10.5,::; T<)tal Segment DC .Loop Hesistancc. Th.L sum nf the center conductor, connectors, and shield 
re;::istanu;- ;;;hall not exn:ed. 10 n total per segment. Each i.n·l:in>:> ;::onrwet.or pair or bii\U shaH contribute no 
lHOrt:e than 10 JUfl. 

i\s a trunk coaxial caJ.de segment consists of s<:vctal cnhke section:::, all cnnncctorB and internal resistance 
of the shield nnd center conductor shall be induded in Uw loup li'i:'btanuf mea.:mnmH-'nt. 

10.6 Coaxial T:n.tnk Cable Connectors. The trunk u;,axul nHHlium requires termination ;uhl if' pnrti· 
Lioned. i1;to Bt'dions, Devh:~~;,; Lu he :.1-ttadwd. b th1; medium rr:quin! <l m(oan;,; of (\Hmed;ion to the mcdinm. 
This means ii" p1·ovided by a BNC ''T" adapter, ns sb)vvn in Fig 10-7. 

S!NGl.E MOULDING 
SNAP CLOSE 800Y 

i'~ 

n.\'!NCi COVER TO '1\lSULATE 
MALE T' CONNECTOR WHEN 
W!THDRAViN FROM DTE 

!N5ULA TiNG CO\iER 

crutoria1 onl_y and not part oft.he stan.d.ard.l 

Fig 10·7 
Examples of Insulated Connedor Cover 

'flw, BNC connectors shaH be of the 50 Q corwtun.t irnpNhn:tce t_ype, High·quality versions of tlwse eon nee· 
turs (per IEC 1()9-8 [41} H.!'e reeomnwndu:! in order to meet de loop resist,~nce and nJ!iability eonsiderationH. 
AH nf t.!w coaxial emmectors shall thllow the n.quirements as defined in 10.6.3. 
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 commended that the cable jacket be marked with manofacturer and
ance por meter alang the cable

19.4.2.2 Jacket Marking. Jt is re
sata nominal frogqmency of at beast  

 
 

sum of the center conductor, cunnertors, and shield
ach in-line connector pahr oar MAL shall contribute oo

 
10.8.6 Total Segment DC Loop Resistance, Ty

resistance shall not exceed 10 Q total per segment. |
more teen PQ mf

nent consists of several cable sections, all connectors and intemal resistance

shall be nicluded in the biup resistance measurement.

Ag 9 trunk caaxial
ofthe shield and cen
 
   

UG Coaxial Teank Cable Connectors, The trunk coaxial medium requires termination and ix parti-
atiached lo the medium require a means of connection to the medborn.
I’ adapter, as shown in Pig D7,

  linued indo eeelions. Devices la be

Vhis treans is pro  ded by a BNE

SINGLE MOULDING

SNAP CLOSE BOnry

 
 

 
PLYTRUR IOIVER TO INBULATE
MALE (T° CORNECTOS WHEN
AAITHBRAWN FROM DTE

 

INSULATING COVER

iTeterial only and not part of the standard}

Pie 17
Esanples of Insulated Connector Caver

The BANC connectors shall be of the 50 2 constant impedance type. High-quality versiona of these cannuc-
tors (per DEC 169-8 (41) are recommended in order to meat de lop resistance and relia orsidera tions,
All of the coaxial connectors shall follow the requirements as defined in 10.6.3.
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l&YlEC 8UJ:(.;-; : 1.90{< 
ANdJLEVL Skl i%L2, DiU E:dL:kn 

HtfL1 .h:t·.i.Amo· Co·a.:da.l Edem.@~u:n Cort.nM;;i;trt~ AE cumdal utbkm shuH b(,.1 brminated. with BNC plug 
ct.mnR:dVru. A. wv;;:nns shdl he px-;wl(kd V} 6t\}lHt'fo that Hw ccn.n£rbn.r dtd.l (which ohmediii t<:; th~ c\\He 
sh.eath) doe~ 110t .trk>.k.e contH1..-'t wit}, rmy hu.Hding metrA \At gnmnd pd:.enU.ul} or othfx ~mlnterHh!d ot.mdw.;~ 
br, 

An irmub.Ung- de-ev(·~ 11:r hoot; shpfNd oY~r the conneftm· at itwtaHot.hm titn<i b §Uih>.hl<E. 
frdh:l.e t0<~xia1 o:..hmtiilms sbdl be mxlik wifh BNC roc:~r.ptw.:kA'.tHroef?pt&de unt.n~~ctm:ujuined together bl 

fin:'m rm.e "bat:rd, ,. An ituw.b.ting sh\<Wlft! o:r hnot dm.H a1.w be pnwided with <Oach. batrd }]£'1-fmnhly_ 

l(U1SU Ci:lnxid eahlo tevrnino.b:.i:r'0 ztn twed w pyo-;-·rd.t.~ g krmhw.tkm imptd&rh:e br Hle cabh' equal in 
vdu.o V! iki che:raoi:.eri.st:k~ ·lmpedi.ttt~.;~;, thetdsy rninimi:dn.g tdllJtth.m f1'0m the nttds of trl<:~ rables. 'fbr.mina· 
totB &baH t:w pw:::kaged. with.in a rrwho o-t• hm,sl,:> wn.m:ci~.1r. The terminatim< in:qJedm:(~ sb.ll bt1 50()..-!:. 1% 
rn~msured f:ron.1 G'"'-20 MH.:i, with. tlH-~ ma.g:n.ltw:ie n:ftlw phasH angb of the intp<od~mee not h.i e:rc~'ed. t/'. The 
terminn.tor power mting H:hnH he Q.f> W z;:r §T'<K~Wr. A rwoans of :insnlatiurt shaH he p:r<:V>rkled vd.th t~adt t.m't:1i~ 
nabr-

tOJ.\./1 1\iAU-fu-Cr.m.x:i.al Cable Con:u0~~.f.hrn, A HNC "T" (p.htg-, tLt·eptmJe, plug) .aJ.apbr- pTw•ricl(w u 
nHoG:W nf dh:n:::hi:n.g H .M.At.J i:{~ dw ~Cc>a:dat cahhL Tho e<:mmodiun ihaH not did~u:rb the trarbtniBsinn line 
d1 a:rm .. i:Hdtstim nf th<o n<.bb H~gni:G.u:mtly; it dwU pn;.;mnt t:l bw :~'hunt <::t.p.tdtiutcii\ a.nd. dw-refntB a n<)gllgi· 
My 0hvtt. i:Auh kn;Gk T'his i<i far:ihtt.'Wd by t}·w MAG hd.ng locf.rttd. ~Hi do%' h1 itf.i table r:onn.t1t.'t1on H<i pm.1<1.:i 

bk; t.h.e MAJJ ;wd. o:mtHK.''kH' are notmdly Nlndder-ed to be nne ~W<>f~mh!y. Lung \t,.,'Y"i.~\d,<:r.r than 4. em} 
o:mrH~dbns hdwt>H1 the UHUial c11bte mid th.e input of the MAC jnrpa:rdize this ohjecEve .. 

{)?t':r.dl I:!Yf\'t<Jm pe.rfb.rnt&ni:X t!<' dependent. largely on the MAU·kr·OO~mial table n"'nttedinn being of hw 
f.hu.r+ ce;padb mc~L 

The decig:&k of the rnnn.e.r:bnn >"hall m ;N:A: t.h e ebctrir.d n•quinmwnb umtarned {u 1 0.4. 1., 1 and t:he rehabil~ 
i.ty Qff.¥'·c.H\nd in W.4.2.:t Trw u1w f.lf HNG "1."' odo.phr& and ~·Mneetr.:m:> H~h6fie& ttwae noqufn:m>enhk 
Figun:~ w.7 dwws a M.AU·tO·UFt:t.id. {'J.l bh: att.qrhr.mmt. 

A mea rw "hHH be fH<lv(dnl tn Hi>HirP tlwt the o:rn.rwd:.or H3Ho:wbty i.that ra. HNC '"T~ pl.u% m:i'l1e O)Ht\1:\ ... iVM) 
dvol:i H9t w.ak!o crmtsct 'i'?hh. any buiidlng meteJwnrk (at gmnnd rxA;t';itLJU or Hly Gtfwr nainwnded c.mduc:
torn. An fn.su.lating ow<er &J~muid therdilTtJ b~ ilpplkd aft-er vnmw:±ion. A rnss.fhb (kHign h (kpi~u>d in. 
Fig Hl--7- Tl:u~ iil'>'!tLd:it~.g eow;:r sh.ou.ld h.avH th.tw-i du.n:u::Urrif>i:Jes~ 

CD 1t &h::mld. gn$1nl agai.net acltifhmi::al gnr:Jnd.ing of the q:m.nectur assembly. 
(2} .k ilhoald aHow HtB0 nf :attaeh{ttf'.:trt and detachment ~;fan wuMnnbhod "T"' o-mM<:\J.:ir b Hw MAU with·· 

~;;ut. na~:xmiiiit.~llln;_; the r®:.mcval nhedinn eahle ennnwctW'B (t}mt h., 8&>tfmeai:: hti2&,'TA:y ir.; mnint«.inm(\ 
fa) lt should. bf~ H str.np.l~".i nlotiidi:n:g thHt ~)tt~1c.h.~:s firn:dy to u c~n:::nHet:o:r H~!*:r::.::.bly~ 

1.0,7.1 'IW:ansmig.uhm. Sywtem MudeL (:<orta~n ph}'Elt::d limits heve bc":n phtt;~id. nn t.hH physical trans· 
mission B)'Ehnn, 11wst:o H.\VO!vt r.rwstiy B.r·mmd maximttm ca.ble kngt.1r.; (nr mmdmw.n. p;npng;d.:hm tim~w~), a5 
these can affect r.rit:.iu:tl thrw vduH@ b:r thl CSMAiCU w::nnt~ rrH·lth.m:L T'tt<:'1W maxirna, in. t:en~w M'p-rupnw.v 
tina time,.:;,. <t.Wtc dtrived from tke pbysic<d oonfigun:d.i@ U.(k!d d~U>.;ribod. l16h\ Thi~ rw:mimu1.n com'igu:ra~ 
t:ion is r1s f<:tlhr+'W 

01 A trunk cGaxi~d cable, ten:uinat.:~l i.n. it.\\ eha:n\d>:~rist;i.c imper:bnu~ at tH.ch encl, nm.ditutm; H. <r:omdd 
~t,t:tn~m.L A. i..'~HtxieJ segme.n.t mny t:imtnh a n:nudmnm of Uli'i m (GfKl ft) cf cRfaxid crdde and a m!i:d·· 
m.nm d' SO MAlT!:i, The preyp,'!go:t:i<Jn vdodty «"dw N~HEiaJ cnbh il> ;:w;:mmc.J '(;(~ be (},G.G t; mi.nimum (c 
'"'"3 X uft mhl The maxinmm end·LO··fo:rd. p-r;:~p;:tprdm;, dday f{~r 8 cna:tL<tl w~gmeat 0.; 050 as. 

(2) fh,;p(;f:l.t.i:X H.fs. urc n .. XJHlr&:l ihr &e-gnwnt htermn.aedimL Rq}eater sd& ntcupy MAU pmdtionE nn 
wa:dal t:rBf,<Hwnt§ and u;unt towurcl. tlm maxinm.m munlmr of MAUs on. a co<l:xial flegniflHL ltep~<d;t'fT 
st~ts ma;r l:w bcaw_,d anywlli>n~ .m a G)axfal •wgmenC 

CL Th.e m~:t..xinmm tra:n.smim;km. path rw:rmit.tmi b.etwe<-m any M'il"(l MAtis .b limftol hy t.h.f; numbe-r <d. 
n~pe.at(n ads that tan he n:.mn0d.ed in Mwkw (th<:d: is, kn.1.r), The maxi:wmn ntanhe:r iH" seu:ment~ eon·· 
nu ... 'LMl itt 3e:<~~a ta dm:refmN". the (Fig 10·8), wh;(;h shaU ((J.<ti(ist. of M EHW<J thr·m th:r<)(~ tapr;wd Wtt;:t.i.al 
seg:;:n.ent.\!; tb,e nmHtim:kr shaH b•E hn.k. &ei:(mertb ns d.dhmd ~H 8/U. 

HAVERO S800> LGaS
ANSULEEE Si $08.8, 1088 Bettie
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TMG Telling Coastal Nateneio Cimdedion Al comial ctslos alaGe lerminetied with BME play
etimectows. A means shall be provided fo ensure thet the aumecter shell Gehich oammects te the cable
sheath? does aot make contact with agy building metal (at ground molentint) or other ueintencded conduc-
tor.

Aa insulaiing sleeve or beet slipped over the connestor-al ation ind is suitable.
Tn-line ooudal extensions shall bemeade with RNC receptache-to-noreyiacke coumerters joined together ta

forts ane “barrel“in insulatingaleeve or bootahadl alae be provided with cach harrvel sgsembly.

 

 

 

Th.42 Coorial Cable Ternsiaetor

18644 Coasial calle terminators are used do provide a termination papedence fer the cable eqmal in
  

   
  

value (6 16 characterise impedation, therely prinimicine reflection form the cide of the cables. Termine-
tors ahall be packaged within «male or female coanectar. The termination imoedance shall be 8G Gb 2S
measured from 020 Mix, with the mumnitude of the phase angie ofthe immedance not to exceed 5°. The
tormisnior power rating whall be 0.5 W or greater, A moans of insulation shall be provided with eoek tomnt-
malor,

IMLS MAtModoarial Cable Comnection. AUENC "I (glue renepineia, Ghig) adester provides a
moans of aliecking « BLAU) te the coextal cable. The connection ghall nod cleturh the bronamiesion Une
charactaristes af the cable significanti shall oresent a low sant capacitance, acd Ueraiore a nedligi-
bly shork eiul: leveth. Tie is faclitbated by the MALT boime lowated ae clase ta Ne eahle connection as posal-
ble: the MOAT and conmecter are nenialiy conmiderod to be one assembly Long (greater than 4 emi
cumnections between the coaxial wible andthe input ofthe MAI pemandive this oblective,

Overall syeter: nerformence ig dependent largely on the MALe-ooexial cable connection being of dow
shunt ompectianece.

‘The designofthe comnaction shall mel ihe electrical requirements contained in 16.4.A Land the reliabib
diy apechied ob 22a, Fhe use of BING SP" adantera and connectors ae Me Peauirementa.
igure MT shows o ALATHineogwial cable ablaciiment,

Amegns dhell be provkied to enaure that the carhector sanent

deey net make contact wifh-any building motabwork (at ground potenti
tore. An inwolating cover gheuld therefore be aoplied afler comnedtion. A possible deste ja depicted in
Rig Le4 aulating cover slowld heve these charecterisien:

 

 

   

 
 

  

  er ithatis, BNG WP" plas pele connectors)
ier any other animbonded amcue
aL 

  

{hi Heehouwld gueed agninet aecidente! grounding of the connecter ansembh
(2) Hshould ella ease of eliachment and detachment ofan assembled “E" commecter tothe ARAL! wath:

out nacesnitetineg tee removel ofsection cable connectors (tat is, segment ivtegeity is subintaineds,
() Meshould bes simple moulding thetatlaches fitey te a commector assembiy,

 

  

  

Lat System Consideretiens

LT Tramemiasion System Model. Carain physieal limite have been placed on the physiedl trans-
mission aystem. Thess rovelve mostly annind maximumcable lengths Ger wastes propagation times), on
these can affwetcritical Gime values for the CAMAANDaecess metnod. These maxima, by teraafpropaga
tien tes, were destved frum the phws cal einbrurniion giadel destribed hore, The maxinvum condliecrta.
Sion is-as follows:

 

 

 

(li A drunk coauial cable, terminated in ite charncterietic impedance at cach end, comatituies a coaxial
augment A coamiel segment may contain aminof 168 m (O00 9) of commie cable and @ siar-
mum. a30 MUAs. The propagation velderty of tie soawial calle de assumed te bedBS « elaine fe
ae & 50108 vate). The chieriionem-to-cn) pesperation delay for a eoartal segment is G60 08,

Gh Repeater sete are required tor segment interconnection, Repeater sets occupy MAU positions an
sosEial segments and count toward the memo sarmber of MAU: on a coerhal eegrnend, Reponter
sets. nay be lecuted anywhere on a coauial segment,

(3) “Eke. caineranemission geth permitted between ary two MAUs is Heited by the nambor of

reperaeks teat san be conmectedin somes (thatie, Mrark Tiemiamimum namber of segments con-
vibpe 2O-EL awhoch shall cseiet ef te tore then three booed consul
bo Hk segments as definedba 4.8.4.
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HL7.22 "MAU .Placw-sm>nL M.A\"J t~>mpnn.f'ni£ a.?o.d tlwir rdi'tlcbt«>d. e<Jt\ned;;mw te thi, cahL-, <::mt31,0 0ig, 
nd :n/k"'.)ti"m; due h their mm~nnni.w bridyicg imped.mv.."-e, Whih th& hapt.'<:hn,~..e xmst: L.;_, imple~iont;d. <>§ 
>"(:::E:cifkd in :h.L, th~~ plJ.;~rt}t•d ('f l\lA."lh dn.r.g >J~k Wl-txid c«hle nn•~t abn 0& ;;untrdkd w enr;u:w th.nt 
r.~fled:bm> th:m the R-'L\ U d{" not r£nmmlate h~ a <r,nifta:nt &bffi.(.K·>•~-

Coa.xid cabk &&ettmw m; &pmifiwt ia l(L'/21 i»kdl tn nM0. tG nrrmed !-.tAU«, Thi.:> guanmt;.x~t-l a r.:nbi
n:urn HAci.ng h0tW(...'-0H MAU;::. (~r D.0 m. 

TJ.w total rm.m ln~.t <Jf h-1AtJs 0n .a c.abk'> gq;ment o:;h<lD 1VA e~v.w.d 10. 

J(L7:.Ut 'h:un.k. Ctt~hk~ Syc@tem 1\;turthl:ng, The sLdd (\f1Vludf.lt of 0~lcb <:(~;u:l&l qJh::> ,'<(.;):{m~nt may 
ma.\w t·:kd:.:rhd ermhid with ~m e!E:d:..i?P earth rt>:Lcr<1rK(~B dON' pobt ~md sh>lL ;wt mak~ dt>:ct:rioJ cl)n.
ta;..+ wifh e~uth dt-lewhenc en G.m:h d~k·tts as. h.i.lhi:ng t-ltr-c:.du.ml mctd, duetine, pbtnhng fixhm'), or- nthG:r 
~minh,~d>x~ oond1.1cbr. imn.J.htvn>. sh.uub. ba uMx1 h Nrw1r ~my l:i.XUt:;.'d co:rm*!dx~rs n;;:;td to jcin <.:::nhk~ t-l&'d:~cns 
Hnd tPrmiK'\Wf>'> .• tv t•wm:re Hmt: tbiJ >'>"qviGJment l.i md, A .sbei'B (W hd atbeh~d at i.n~t."dbtion. hnw i.s 
dtN~pt:nblc, (Set! 1.0AL:U 

1.(L1S!A Std,i:c Din'hr~rg-e :P~tL A shtic 'ilf.3Ch.sG,'B path dmH he PH"vd&d. 'ih> dde+J of the trunk 
cnr-\x~aJ eahh> is. mqu.lmd tn G'' um.Hede·d b C>H~h fJ'IE <·><.wth (within tlw fJIE} v]J <~ 1. MU, tL?E W n~d:..'<t<Y 
thnt 'has a. q>ha.g<..' mti:ng uf nt. !u,;;:;t 7!'hl V de, 

10/1.2.5 ltMiort.lhtL.H1 Etnd.rolnmw-.nL Thk: c:;x..~dk>h)n (~; intrndcd ht tH·:twork& h't tl'Yo withh. o ~in;;J0 
buJd:tn.t;:- rmd wH:.htn 'm an~a >!HVH:l. by a &:h.g'kc .!mv.·~t<Jl'W.i.V'' p0W<!r di&trihut.Jzm >'>)"~bm, AppJ.it,ltilm& r,,qu:\.r .. 
ing :inkq.:htnt cv>Eh'd:iom+ ,.h cxt<rnw.i {<YGkhm;) mems Wlij :requl:rc spsdal um.siderd.iv:rts, lli·;p·:&Lm:; 
Rrd. n.t?m:.md.tJCtbg HtL <'l~mp0l1Rlntf Jn<-ty pNvid<J tht~ <<wa:m~ to 1-H<.tmfy· dw.s& ~sda.tbn n~quLernenk>, 
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Ik§d 8Rf.dy Roquir~ue:at6, Ti:w df!f~gner. shouH f'<l.nomH rdcnmt lo<:<d rmJ. rmt.b.n£0 tfafdy NfuJE· 
tiDtJ(; b hW1,1h1 <»mpEon.e0. with. Uw apprqJ.r.iato;:~ danda.df (fur. ~XM.mph, J-'Hi .App•i:nJ.h: .A hr n-:Lrt.\mcB 
mnte:rliA\ 

10$.1J hlis:'bd.brthms:, 1f th .. ~ trunk (Xmx~FJ r.nhb h tc hP b&Lilk0 i.n chm,, ptwdmi.ty bl d&>etrk~ai poww 
ra.bl%, lk~r.. instil lhti{;·n pn-td.i.;:u w:<'l~rJ..Ln.,_q: ~o k;;a.1 nnd. natimmJ t<Hl~ r;haH k~ LAbwi'id. (<-ne AnnH& {t;r
l1.'<->im:r<:t·: maL~ria.Il, 

HU!d .~ ·g&:tt.M:ng, Where ~artkng; b mawhted hy 'lo~:a.1.ly m: ndbnat1y fW!<;C.t'~bd ;;gde~> of' prm::tln\ 
~b~ t-ihid.cl d'"iki>: trv.n.k 00~>6ai cnhkJ ;.:lnJ] ~N &ffc~d:i~'dy ~><:utk~d d, udy 1HW [Xi~d: ~.Jnng th~ \en1,k'h (/the 
n<.bh, [~ffhch?dy Hflrttvd me~mr> pe:H'l'lHMH1lly (l)tlrJ0.(bxl. w ff\.rtJ~ th-r"\·wgh uc (mrU":. umnm:bm 0f 'mff]. 
!~•ddy l0w itn.pe,:Lmce u.rd k-1v~ng .-mftl6en.t mnpaeity t0 ptH'·t~:nt UK hu.ildhg up vf '-'".:dtnget-l that :rr:wy 
T~<m.lt in u:ndu.0 h.,.vanl t(l W1Uth.'tu0 &quipmmt u.r to pers-ou;., 

t0.kUU. 21Hllt_."0ftt1h:lli.ty l&ivtAs. &:mtu~s ot. l:n'J~d(:rcnee from ilw e:nvinnrr.wnt indwh> <Jk>ctrnru.;g. 
m:0c fklds, dHd:nmLlt.k dL~(h~wg0, tn.Mient Y<~ tawm &whn-~'n Ga.rU) ;:nmH·JtCtions, d:<~-

&·N<'.t:t'l 0\fl<<.;.r(e:-l" d':bt.&d~nmG1 wEl mr.trHmw b "Nl.Vq;;~ buildup bdwei.J1 Uw c-rnnciJ.it cahki and fh~~ .::~ni:b 
con:n~d:~(m "f ~' f.H'J< 

'.l'LK: physldd d:><nmd hndwHri': i"hdl trt<"d its .specific-0hH:s when. 1*f":r11ting in. (;itb:or of th;:; fdbwing 
t:<~tt.ditions: 

 

 
LEOVEEBabg.

MART ABPAEGE Sid BOR BOIS  

LOGEL BEAL) Maaneat BLAG? comipingste aid thay aseociaied canitctions fo the celle cape aise
nel redections due lo ihuir negingrdie brikiging bnpedanes, While this impedance unet he imiblomestied ae
weeclfied is UinG, the placement of MALe along the commial cable most also be comirolled to anere thet
refiections fromthe BALdo net accumulate te 4 significant degre.

2. shall be gsed te teimech MADa. This suereyieds a mini

 

 Coatial cable sachicus as apecified in ED.
Whim gpacint between MATs afadom.

Thejolalwuavhes of MAUS on acable doomed shell ash oxcudtt ath

iT “Bramk Cable Syetem Karthing, The shield cmduclor of each coagial cable sezeiead may:
wake eleckion| congacd with an offmetiee earth cofhrence® ab ane paint cand shall netumagke electrent Aon.
iach with earth elsewhere on wach cldests as lullding shructural motel, dusting; plumbing fehirs, or other
wointeuded conductor. lyeulaters should be need do cower gee coaxin) commecbors used te tir cable seettans
and tevminatore go ensure that thie reciceremert tamed. A sioeve ur hant abiached mt insiallobies Hye is
attoptabla (See 1h824

 

ihe Stadic [Mecherge Path, Aatatic dischuriee path shall be previded. ‘The shield of the trunk
coaxial cable ia reguired te be cannected te cer TYPE warth fwithin the DYPE} via.a 2 Mid, G.28 W resistor
tbat hue a vollage reline ef at least PHO VF de.

LOTS Isatellation Rawiememt. Thin specilieatios is intended fie Adiveorie in use within singhs
pudiilig anid Wilhsr area served by asingle bwwultage power distribution aveimm, Appleations requir
ine Inderplant commections vig external douldesrs) means may require koeciel comyilerations. Regoaterk
and nomveandyeting TEL cormminents may provide the maane to satiety these isolation requliaenenta.

 
  

 

 
 

ranereiad at. shen ttinanhvel
bea

 
Mononfume. politotils. The PORASESS comencticnMaeaboutd nod

easeya gt
AGPPE: Pine readers is advisod thad d
SYST ERGY laeicbe agua istic ox? Taille  

LEA avinommental Smeefeetioes

IGG Badety Hogubremente. ‘The demgner. should oomauit relevant local and national sadeiy réguda-
tong de Gagure camplimnes with Uke approprivte shindards flor oxmmuple, seo Amnendiy A for soference
materiall.

TAALbastallations ithe iriwk omgial cebleds to be inelalied in clave presvimity toclectrica! mower
tables, then iastallatinn practicn accomiaiy io lece! and motiennl code shell be allowed (eee Annes for
renmuree material,

MBI Earihing. Where earthing ie mandatad by locally ae aationally preserihed codes of praxtion,
the shield of the brauk eoviel cable shall be effbetiedy earthed olonly ene point sleug the lenvth af the
cable, Efeciively earthed niesne permanently connected te earth through oo earth, con tam af suff.
muntiy iow lvgedance and hoeving sufiidiend amneciiv to geoveriihe hullding us of woltayes Chak may
teaulidnumdue hatate comaenied egulpment ar lo persens.

  

VL ieotrormagmcdic Rurviromment

HLA. Bomwoptliiite Lewele, Souris of Interferaner Brom the anvlroament include a ecirams
if Relds, clectrustatic diucharde, transient vdlbages between earth connections, el.
Avera sauries ol idloribrence will coniribuie to vellage bulldus between the eouxial cable ard the earth

spnmecter ofa DPR.

‘The physical channel hardware ahall meet ite epecthontions when operatiog im cither of the Mllewieg
carctions:

 

 

(iy Ambiané plane wave fletd of f Vio trom Hi kFle through 1 Gie.

BEPTE. Lancels ivicadiy or] bee frost: bresdanet abagions.

Mite laced ae aatinadl waraiadionn dor geoedraied ot Uieae onakgeam aad pedsinee| 
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ll. Benadb.wnd Medium Atta:ehme.nt Unit a.nd. I:b~otvlband. 
M.odim:rt Spt."Cmcatinr:t.s§ ':ryp:e :wnnoAI.>36 

iLLl Ovurvhw. Th:ii; s.w::titm. ddbtm Hw fU.nctkmat, ekchkal, a.nd !ll&~h>l.rtk .. ;:i1 d~Kr<:>-r1;(~ri.h>tles of the 
lhuadhaud hftdium Atht.dnn~lnt Unit (MJ\U) and the KfWtific ;:ingkl-' ;rr;d dwtl·tab1e hr0adhmui medb. Jbr 
na.:: with 1tintl .'-\rCE. net.wn:rk<L 'rl1i) h1N1dMvl f'r.t..>qtH~w.:y tr<mti·laV~• fur singh>cuhb h:roa.dlnru:1. i'iJi!Hktn@ is nhm 
deflm~d. Thf~ m.L'l.thnship oH.hh sp>0ciiic;:rdm1 to .:iH wth<:\ TEJ:t~E l...:w.o::~..LAxea Netwcy.rk ~lhmda.r.ds U.FEE 8G2) 
J@ shown in. f\g' n .. l. R<~p>><ttt>..:rtl ~l§ d0.firwd in Sedfnn 9 HH~ nnt rf'iwtanJ. fo:r 10HRGAUJ.0. 

THAN:> PORT 
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iAN 
CSMA/CU 
LAYEHS 

MAC 
MF.D:A AG\.T:s~ii CON1AOL 

FiglH 

UTE 
tOptlom!, 
no fA.H} 

l?hyde&l.La.,ver P&rtitim:d:Utfl tAAll.&tkwuihtp to the rs.o (}pen Sywh.>·..»:lf> Int:erC(HHH:~cthH!i 
{OBI) Refer-ence .M(~dd 

The purp•)Btl of the MAU i& to (A'o·o.thkc n meam" of attacidJtg deviteM tu a brnadhand hnd ~h~hvvrk 
medJunL The medi!mn eornp:dse.% CATV-type cahh, bp~, -t;()tn.'i'd:<>rrt, r:1.nd ~!mplirlt.t'ff, A <::(:axbi h:roadi:mnd 
&y'!tem pern:dhJ tht: a«~lg:rmHmt (~fdHh~t'ent f:requp..:r;ey tmmL to multiple applkatk~rL¥. .. For exarupb, H bKnd 
{a theEped;nnn Cat! he uhEz.(:d by htettl an~a rwtwork11 whilfl {;t;h(~t bands an~ tm'.'Ki. by pdntA..<;-p<Jint ot m.d· 
thln1p links, ti~hwi11km, 0.r audi<~ >JignaJw. 

Tho phytrkd tap is a pastfve. <ii.re.~:tbn~>.l dovkt 8u('h that th() 1\LVX truns:m:im:;ion b directed iMWrird tbe 
be.&dend l•scation (r.»not·S:i'i din~":t;hn), (}n H dng.k-t~abk syste·m nn tn.tn&nliEr>il)fi. from the MAU lif n.t i(l tll.f

r.iet frequency fL A frequency trrmcl.atn:r (nr rEmnduiatnn hwaJed at: Hw hHHkmd ,.q:;..,cc-nverb to H ea:rrier 
f:n~quency :f2, whkh is S~:;rt.t in tb~ f(wv:atd d.in>ct:bn to the taps (r.<tcoi'!t::r hqmt:s). Gn .a dud·tnbh) «ph:m 
the tnutstnit and n~~-r:dve c~:rrier :f.t.i:.q\Hmde'i!< '"re idenhca.l (tJQt..h fl) :$nd the MAU ctmn<:~d:s ti:\ th.v m~~diu.rn 
\<·'fa two taps, one on the rc~tdv1<1 u;.bb attd the other. on tbe tra:nsmlt c.r>hlt>. Th<~ t:r~mm1d. <tml no>::t·!tV(o eahhm 
V<T\·) tonrHdod to ea,.ch nthwr Ht Hw hmd<md. loc~tti.on. F'lgu.te .H.~2 3btWH bxKl<ikmcl &.ugh> /jJd du;~l<ahle 
Olf%1:0~tkL 

 

  

tL. Broadband Meciam Attachment Unit and Broadband

ModiumSoeclications, Tyne IOBMOADSG

fd Seep:

salSS

 
 elewtrics!, ancl mechanies! characteristics of the

  dehmed. The ralationshin of (his speci eation do all of the TRLecal Aces Network standa
is eben in Me 1-1. Repeaters os defined im Seebion @ aye nol relevent for DORROADGS.
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Fie iil

Physical Laver Partitioning, Relationship in the 180 Onen Sreteme Interconnection
(OSD Neferance Biidel

Uhe girpase of the MLSE? de to provide = meagua of atiachiie devices fo a breadband local nebowerk
mdicm, The medivmn comprises CATye cable, taps, commectors, and amplifiers Acomial broadhand
aystom permiis (he agaigrenend of dilurent requeancy bande to auultinle applicalions. Vor examgla, a band
in theenestrum eas beoatilved bylocal ate nebrorke while other bands ere used bypolnt-topetné ar mul
tihlrap bnke, television, ar-audia sigeals.

The physical tap is @ passive directional device auch that.thea MAUtransmiasion je Girected Geward the
headetel location (reverse direction) On a singlincable evetem the frasemiesinn fromthe MAT
rar Trequeniy £L. Adroquency transater (er pemodulmtor) located at the headend we-converty to 2 carrier
frequency ©, whith ia sent in the ferward dbrection to the iape (recetver impute). Gin @ dual-cable eysters:
te brancmil and meceive carrier equencies are idemtiral (baih f)) and the MAT connects ta the medium:
“La Owe tape, one oh the voccive enbleand the other on the transmit opble. Tse transmit and receive cables

nonmecied to gach other. at the headend location. Figare Lid shewe broadband aingle~ and dustcable
AS.
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Br(Hidb.ru:~d Cable Syrrt011H 

T1w bn~~dbtrd MAlJ ~~p!)n;.kt~ ey nu'>::ptiug ~ht~ h-um the <ttt:&do0d fltb 1\:>.rmin<ttiun I>;_uipment: (.UTE) 
md t:rmHmithng d. mDdulnted :radin th'qnern? Utf'? d&Ll sig:Thni ir, H dnta kmd nn tht b:rm:nibnnd CilHxid 

QJLilQ sylt&nL All. MAth!. athK1H~d. t<0. th.t:: cabh gpt~>.m :H!t'dVf and df'mtd.uh.b tb:b H.F sigrwi awl rcwvcr 
the f.Yl'E dGtn. Tbe b:r~mcibrmd MAU emuhh~f> <~ bm;dxud hiAU '~z_;;-;;;pt -for de by b-;twN~n tn1nunist:hn and 
:rc~:-ept:inr., whkh is h;,leNttt ir1 tbf;o bro;,v_\baw:l {;<Jbk' <~::>Btem. 

A tnmm:t] itH~tg MAC bgi<:::&lly compare.s tbe bq$.:tming <.::ff tb<;: rertived d&h with. the dflt~t t:ntro1mtitte.-<L 
An.y ~li-ff~:n•J:t<A' hdw~~~m them, whLh nmy hi, dw:-; t..e e.r:rnt'Si caml<Od by «>Hiding tra.n."!mis~-['m1\ i>:r mct~pbm A 
Hn Hlthu: h:r.msmi%inn hmn <mntlwT h-1ALL nr a hit Hr<w rm th"' ch.an.n<J,.Js ·lnk~d:,:£1 vs <0! {;dLs>m, 

Wh:n a Nl1iskm i~ rungni;;wd, HH>. MAU wl:.q:0 bamud!lslim; in d~"' dah. har>J a:n.d hqfint tro.nm:r:.if>ci•m c+ 
u.n f{F ...-:oHidon ~mh:re~-nmm.t (GS> sign,.J ~n" sqm;mte CE !:Y;md aJjw.:xmt kr fh.0 dn0:;. hnv.t ThE: C.E tip1rtJ h 
&er..<>.,-cb>d by di },f.Al.Js ~:u-d. infor.m .. \1 t.h2m LlHt a edlL'!ion hns ortur.rw:L All MALh ~ign.J-ll. b their attadwd 
Mc~li~EH .<-\i;c.,as U;w.d:.tdl.;;t<~ (MA.(:~) the pre~vnce or Uw wUiz:i~m- 'trw tnm3n'l'ltting Jf,1AC'1 tkm bq;in tl-w 
rohl~i<:.n-< h2md.lin.g p:r.ue";,\1~, 

Cdhdun ~mthreem~mt b ~"~'-G:>£f;ary bfcr::o.use Hr J.ut.a. <Jigrmb hom dd'<::nmt MAlh on ttw hrvmlbm1d (4:',ble 
~y~tuu ltt4Y N t('f!)tw+.d at d.i.ITH(mt- vr.-._.e.:r kvds. f}-:..niu.g <0! .;oHhbn l:rctw~;.'0.n RF duL~ aigr~aL;. nt dift~p.::;nt 
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Fige 142
Broadband Cabin Systens

Vhe bMendbend MAL oporaics by aceceling dabe from the atbached Date Termination Eamiomenh (YP?
aud tranemitting a moduloted radia frequency (AP) data sienal in a data band an the breadha axial
eagle evstem. AN MATIs mitached tothe coblo apetem rocalvd and deniotulate this HP sigma! and recover
the DEE dete."Phe broadband BLAU gmutlates « bascheand MLAexcept dor delay bebwoen. iranwinidginn-and
ranontian, whieh je ighorint i Cbd broadband auble ayetern.

Atranem itiiig MAD Inieally comparce the beehuning of the meeetred data with the dete Granamitted.
Any diftrence betwen fem, which may be due ie arene caused by calliding transmissions, or recention af
“un nariior ismasmacsion trom anciier RIAU. ara bharrer on the chanmel, is iniernmreted ao u callision.

When a oillisran ge rcengnised, Lhe MAL slums iranemiasionin the deta nand ond bepis branes
on BG’ eillision enfbrcament (OED signal bia scparate CE band adiacent tothe data bend. The OF signal is
detected by al MLALIs end inferme then thela collisios hes oteurrad: AN BOAT: sienul te their athached
Mohiuo: Ancoas Conellery (MACs! the prevence of ihe collzion. ‘The transmittiw MACs then bein the
eellwian handling preccas,

Uslision enforcement is nackasary because HE data sunale iromduforent MAUs on the bresdhand mabe
avelort may be recemred at diferent newer levels. Charing a collision between RP date alenele at different
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JS(?/IEC~ R.BOi~-~1: iGG:3 
A NSUTf~EE H~d UGZ. ~t ] ~.U3 f:d.L~~i.~-:: 

lcvdG, (bH MAU with i:J:e highm' H:<..~eiYed p<!?dK !cHi mn.y fW0 no <.wnwr; in. VH ddv:tcd data ,,iTcmn .. H.<iW, 
PN'·t, Hw f>lA.(.} with t;h.' 1ow~T RF sip:tJ."J. wi.L w~1; <l. difh:~vn.«, bdw~oH1 it.:rEmui;it;t,:d ;;'JDd ru::d:-H-A datB.; th> 
RiAU H>lr<M:nLtr; th~~ f'.E .(!ignd. to fnr-no N;Z:<>gnii:icn d' th•r' ceUidnn by· dJ tn:unmiU:ing .MAU~\. 

A:t;tachmcnt. Unit Jnt.eriad~ ~At.il.L fn. H Ioca1 il,_'fiH~ n.:>twork, dw :tnk,dau~ b:/.w(oPn Hb i:1:10(hdn1 att<N.:k 
tni<nt ud md th, IYfF~. wi.thin ~~ dBtn. ;otoh;.n, N(>b; t:blt HH .AT.il owr'~ Ctlt,:dcd s~ptEb and. prmddt"'l f:i.t 
d.nph~x: d.;::/tn ~:r'.::~.:n~nniE~::k~ .. 

.B:i.uary Pha/w Sldt't E>yh:-q;;: (Hinm'Jl .PSK tao HFB.fiL A 1\mn •>f n-iwk.btim~ ~n which bin<H'Y' dnt~l <11\' 

tnumm:i :OLd by dl.f.mglng tho carri('T phNiP by 1.8U deyn~\.10. 

·rh:<omihu:nd Jjl!\L A Lecal Area Ndw'l:rk in v<rhi,ch infnrmr\hM'~ b ttn.no;mitk'd nn rrwdahkd {'B.rriew, 
ali•>w·i.ng C\!cidsbn(;;c; cf m ultipk ;;dtndhV100wi: i'Hotviez~.J. on n sL:'lf?k pb.y!ifd mtxlium by h:~qu.ew<v diviF!\m 
n-::uJti_p·h~Xhlf. 

CA1V~'f'yJM.~ .f.krn,j!idJ;mnd 1Fh~clh.n:n, /\ hn:;<-tdbHnd. Fystem o:;mp~·iNing i:0L'>.id c~bL'N, t/'-fi''' •~pEtbtE, mnpl:f.h· 
ers-~ Hnd z}::?I) n~~et.o~"'t~ t.t:H~ ~~~-une n~ tlH:~to v:;~:f.;d rn (\Httnr~ntrily ./\.nu::n~l:i-). Tt:d~-;vLsit~n {(\\1."'"\l) ~rr ~~:a.bt~~: telH\.-:~.s~.or: 

1:n;::h:.,li<'d.i.vnx. 

(Jmz.xid Cable. A twc ecwbeLm:, umeent-6,: (.Umter c(lndtd:ut ?ltd thid.d), umsbmt: ).J11.pt.dr·meP t.nm.o;m~<;
<'liz;>11~ne, 

d.f.hn\Z f.h1efhi,b .rdiwe.n.Gd tn :LJ mV ''n 75 f)., umA to d(:hw; gigru.l L1'<Yh> in CATV--t;ype b:roadhnnd 
"E __ l-l:t:: t~nn~~-, 

1J:t.np Cnh1e .. T1w 1mdi datt.t<Jt.-0t flcxih!e coE;dal c~<bk of tlw h.t(!ndband. .rm:dh.tm tb& (nnnv:tB tn o. 
1Vkdtmn A<i.:Uo[<·f: l .. h"lii:. (M.AU}. 3;~(' 'I'r-tmk. Cgbh~. 

Gruup ltoh-:t,F 'Ih.tl r.a :;.; d duuy;e of \:ot<< vhuw <:!.hill:_. with nqwct L1 ftN{teney;. tkrH,igh a. ("vmw~nnrt er· 
-,,y;<ou. Grmw J.eby '""rwiatinn is t:h1'1 nmxi.mmn ddf~rrentt; in gruup dday r>wor a band of fbqnen6r+. 

Hen.deud.. 'I'lv' L:i<>ltbn in. r1 brr«HHumd. svr>t;on1 that rsetvts r.is the :roz;t 1hr th: h:ram:hing- ttce cnmp.r.hiint 
th(o plly:<k<·tl midimll; th.0 point. tu which rdi f.nbnu.nd. dgnd,'> .::rmv<Tg:e and the pu1n1 b:-mn 'i'ihk:h a.U CHit

hound dg:rwb en:unr-\t:;,, 

S:mhtmr.Ac:onJi!/i<m whef<'in a Jtntion tro.n'"ittitt{ kw <J ft'.)l'iod ofhmi~ longer thm Uw mnxitn.mn p<}.rmiW-\i.hb 
)Hohct lei.gd':, ~uudly d110 in a huh <~onditiun .. 

P\>dw#~bh•. In. th£ bumibitn.d. Mcdi.tHl AttodJWent: Un~t i'lfiHoilied ir Lhb HY~tilln, tho hit. pattem. !l.PP'<'nd>..d 
ML:t the h•'>t hit of tht' "f\-unr:~ Ch~(:k s~~t.f.cnte; Uw H.r<wd.band. En.d,nfF't·arm~ Dd:imiM't ("BEOFT.l). 

ltottu:'T! .l.Auts:, 'the ra.do J:n. d.tcdbeho. of fhe power rrfh:ch::d {wm :1 1wrt tc tlH> ;.l<l"Nz;-r im::ident ti> the ;./GYL An 
kvl.i<:>Aftr' nfiro'pHJnncc nw.tt.bing- iii<~ bn>ttdkmd ;'ljo/Tm, 

Seed. 'I'h<O i:wenty--th:re''· Ci3} h:Vir-; t~coEiding in. t.he '!CrrunlAer ~-hift n.;ghbr ;dM b Um t:ra:w-nniw-<ic;?' ef a 
p~iek-1-::L 

G:p:«;Ln.tm .h-la.d:e A gu{ih.k :rep1.'f.os~~nta.tbn ,,f thb r.eq;I\.red fi\W\ot~r dis.!ributhm t>s a Llrid.bn d' g.~,qu~:ney 
br o nn;h.:;bk;d tJ·ammli;;;ukwL 
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lSi:)/If?:C tii:W2 .;; : t\.AH 
i\NSlllEJG:'; Sri $0<\LS, 1SJS Edili<l~> 

Th.t"U1W:.nttvn, 1u a t!htghH.'<Ibk> eytt6m. tb.q p-rucrws by whid: ll"it:tnni:n.g tra:nsmias-bn.-<l! at mw frequency an>. 
f:QHV>~ri;ml u~ i:Lf\Othel"' f:tPq';J¢t1.CY "i:ht outgoing thl.fi:\\t.a-d ... ~>:ion, The transbti<Jn takes ph<.n1 r.rt rt..~ head6nd. 

T:n.:tncat!o-n i,.oss. rna .ruoduht<::d. dllkt W<\v~ff.l:r.m, Uw puwerdifftn'"<:)'rt¢{1 !x~fmct~ Hnd after impl.emecnlbgthe 
fHbring ne<:'-esga:ry tn tN:mtra.in ·ifu aw~cttum tv a SJN.Otiif\ed freqvJ:m.cy tm.nd. 

1.L13 hfAtJ M:nd M.edhmt Ohjemv.<f18,. ThL fl.\d:l,wdinn e.Lf(>.& the h:n"k<t.d objectives and assun>pbGmii 
1n1.deriyiug the ~pt)dficntinn" &:dined ihnn*h.tmt thilli M)ct.iua of the fl.tan.d.m:d. 

CO Provide the p.hy<f.1c.a1 mean.% for oommtmlc&t.ioo a:mcng l.oe~1l network Data .Link E:n.ti1Ae.q using a 
bnm.dkmd eoa:t>.i.al nwrl.ium. 

{SJ Provide a. b·nwl.dband M(l·diu:m At.t.achrrwnt thd; (MAU) that is eompnt:ihk~ at theAtt:r;v:Jirnttnt Unit 
Inte:rfaf<.~ (AlTf) with I.YI'Es i.l.MYJ on a l:Wtseb.o:.nd me-ditltn, 

(;1) Prnvkl<J s kmmdhand MAU tl:m.t ~m'mlaf,e§ the l:mt>i"hrmd MAU mu:ept hw tb~~ 1\li.gnnJ dday frnm Ci:r'· 
n.1it: DO w Ctn:uit m. 

(4) .Fwvide a l::rr~>adhand ~tAU that detect.'il 'tJTlisicu~ within tJ~e timing omstrdnb rq:JHcihed iu UV) 
hasd:mnd case. 

{i'i) f 1tnvid(>. g hwudhH.nd nnLWi11'k Jiam.et~~t Eo lefii(!l. than 28(}(~ m. 
{$) PH!Vide <~< bl:;:;~~d}x.md Ph,:rskat l.c~y<}r thgt. ~mtm.Nw that no M.AU i<i ;~thwed (..i) c.;:;.ph:ltH tbR rrwdiu.m 

dnd.ng a collision dur\ to si.gn~d ktvd wdv&.ntl'\g"0 ~ih<~t i[, cnl>\.U'()0 fhl:r:rw~w of the phy!'1itoJ h:~;yetl. 
(7) P:tovi,k! g bruadbnnd .MAU that d(<ecw coUid.on§ b hoL.~ .re:r.dv~· and tranl'lmlt mod~!~, 
(5) Ftov[,}() a hrw:ulband M.AU tlmt n:oquimt-t ~~ tn:umr.tdfl..akn. bn.rdwidtb no wiclel"' tb;;m ll'i MHz. 

(Sl Define h phyticiiil inbdu~:.;~ that tan b;:, impbrnenhd. inci.&pt1tdtjntiy &m.ong drffeHmt m<~.nuhtdvrwrs 
of han\wat(~ and ~cbfe>>t the int0..nthxl. level ot O:lmputibiUty '\th~)r\ in.ttnxmned;ed in a. cm:nmr.m 
tmm.dhand bo.d. ama netwnrk 

nm Provide .n t0nmnm:inltion duum.d. U:.tpabh of Ugh bmdw:ld.t.h and krw bit em:w Late rwrn>t:ma:ttVJ, 
'fhe resultant mcrm bit m'l'tll." raM ht the physind layer r;t~tvit(t. i.n.terfrV.'k flhm.tld bf~ .bs<11 tlnt~ mw port 
ht lC? (on th.e o-rder IYf. <mt pnrt in 10'" i~t t:J:!.c, lh~k. h:~vrl) b. v i'Nrrnt-c1H%i 'lignd-tG·nGi.;w ratio d' 2€ dB. 

(11) Pn)'i<~ld(~ 1:1 h:rot.<idlband. mHo:hum phyaica] byer that alL.Jws fm' h1plernenbtio:n in hoth dud. rmd sin· 
ghJ·tiO!.hk\ S,'f"SWm §., 

(12) Provide fh:r ease or b.Sltalhdon and ®i':r''-tioc 
(13) Pn1vkh~ a tommu.nieation chmmd thnt we:ldsts with other dmn:m.\L on the sf.!.me pbyried nwd:imn. 

lt ia not an nhj<~rctbe 1f t.h.it:~ hr0edhtind MAlJ w aHow "its uoo with the L¥te<>.band rew)aJer deilned in SiX> 
hun 9 f-.f this shru:\.an:L 

tl.L4 Cowfpatl.hmty Con:®iJ.ermtion& All impkm(mh:thonti nf H.JA hwadban.d. m:m::6sJ l{%lte:w. tbtU lh) 

wmpahhb at th.: k'kd.lum fh:pen.d.ent fnterface {Ri1.Hf This st~ndatd pnrvkh.':& medtum apodnC-<..'\tions Kw 
Hm intcnmn.rwdion <& all MAU ,:);evloei<. The n-:twlhun .ltsdf,. tri.fc fhnd;bufll 01 f.AAl-il ii:y d dw MA U ~md Hw 
AU Interface nn:, ddlnocl to pn:vith.~ dw higheut prms-ihk levd uf eompnHhl.H.ty ammJ..g des+>~s deflignt)d hy 
diff~)tt:ont man.ufkdttttW#.., Des!gnm:s O.t\1 fti:le t.o impkment drc<ifLry withb. tb~ HA.U in an ?.ppl.i.catien~ 
<knwn.dent rmmae:r provided t..hr.: .M.IH rmd.AU.l. !liped.fk:ati.n.ns aJS satidie.d, 3Hbt>;:;-stems ba ..... {d on this t1ped-.· 
fk.atim.;. mny ht~ irrq;:derr.wnted in. mweml dd1ml"'en.t ways prxrdded t(tmpatihihty at th¢ nKdiurn is main·· 
tai:n£>&. n. is rwwsihlPi f& er.ampb, b design an intugmwd 3Wttbn tvhere th~\ MAC lB ton.tahwd within il 
phydeal D'r.E !liyilite,m en.rrq:muent, the.rnby eh.mi no.hng- the Am eahk 

tU ... 'iH.el:atlondtlp to PLS mn&ADT. ThH hrmdhand MAU ~1.n.d c:nhh~ Gystom n.;edficetimw an~ ehKK~ly 
·rnhh:d tn 8Hc"Jnn 7 \Phydc""'\l Si.p-wii.ng n.nd Atiadurneat Unit bhl:rfStXl Spez;dk~Jt:inm;), The G'\idg:n of a 
p.h.ywi.;;:aJ. !vL·\t.T ~\)mponent rcquil"'(~!li the u.w:~ ofb<tth thb seeJcn and the PLS m.d AUf spf~e:Lflmticn!'1 in Ekrt>· 
tbn'r 

:tiLl.$ Jktode tit' Oper-ath:m, Jn.ltE n0<tmal mi"ide <:r.f operation, the lvfAJJ fu.ncUons m; a di:rHc.t co-nne:dLm 
btwe~m U:te .DT.E and Hl(~ hf>:H!d.hrmd. medium, Datc·t trnru. iliH UTE anl kanemdie<i cnh~ tho hn>.adbnnd 
c0~1:tial system and d1 inhand dnta on. t.h6 Ula:tid tabk sy6h'Gi L l.lio.Xdved by tlw IY.fE~, Tb.lt :m~de h Uw 

 Haas {LEGS
2 Mtd OE 2,GSS Rian LOCAL AND METROPOLITAN ABELA DOE CRUE

Transiation, ff s fubsle-calio systens, the meposss by whieh coming Gumanmiselone at one frequency are
sonverted te another freq ucney for auigoliy trancivission. The translation takes place at the headend.

“laneation Lode tae micuiahed dai waren, Ue power dalveronice before and after ioplernentinethe
iiering necessary to constrain Ka apectrumtoa epeciied freaucney band.

‘Krank Cable. Phe main Gargediomete? cable ofa braedinnd onexial cable eyshem. Sec Drogo Cable.

HAS MAG ond Mediu: Obientiees. This suheection siates the broad obiectives and Sacosheng
widerlvingthe snecfications dagine:d throughewt this section of the stendand.

fi) Provide the physical means for communication ameng lecel network Dala Link Matities uaing
broadband couxial medium,

2) Provide = brondband MediuAttachment Uni (MATthatis conimetibie at theAttachment Uhit
Tyterface (ALTO wath D9Ws ased on a betebarid median,

id) Provide a broadhand BEAU that emulates the heseband MAL -exeent thr the aler
sult DO? ty Cheenti 2M.

ia) Provide a broadband MAT! that detects collisions within the liming conetrainia eneckied fn the
baseboard ume,

S) Provide a breed

 delay fren Cie

 Der nelwork diametarne loos teen 2600 ys.

<6) Provide a broadivind Phovweical Lewor that ensures that me MAL te allwed do capture the. wedi
daving &cellivion dueto signal level advantage Uh: eneures fanners of the physlanl beyert.
Provides broadbams? MAL thal detects collisions in both receive and branseril modes,

Provide a lrpatiband MAU Unet requises.o Gremumiogion bandwidth ne wider than 18 Mile:
Jietine & phweldel prteriace Taal og be maplemented indepemiontly among difierent manautachurars
ef hordware and achieve the intended level of compatiility when infercemmedtad in a comean
broadband loen! area oxtwork.

CLO) Provide 6 comisuniestion chermnel comable of high bandwickis ard low It error pete perlormiance.
he resultant mean bil error rade at the physical layer servinw interface shwald be leas than one part
in 10° tor tye onder of one port in D0?at Ge Hvis lowed in 6 wutdase elie)tie-meiae wadie of G8 A,

Uhl) Provides brosdbacd medium. physical dyer thet allows for leplementation im both duel. and ein-
gleable avebens.

) Provide fir case af installationand sevice,

Je a communication channel that coexisig with other channels.on the sare nhysien! medina.

  
and

Fere teeAEE cetSpar"  

  

  
 

 

  
Heis aeten objective of this broadband MAW to allow ite use with Uke bageband repeater defined by Seo

bon efthis standard.

Lia Comeatibiiity Considerations, AU buslowontutions af {he broadband csi! eyatem aball be
ctinpelinle at the MediumDesendent Interface (MDB. Thie standard provides medilim snecifeations fbr
the interconnection of all MAI! devioss, The medium Meelf the fret apabiiiiy af tie MAT and the
AL? interlace ate defined to provide the highest possile level of compatibility among deviess deaimned by
diflcvert wanefachueors, Designers ace fee te loplement clreutiry within the MAGT dw an avelinetien-
dependent mamuer provided the MDL and AUT enectications oo datictied. Rubavaterns based an this eneci-
cation mev he imolemented in several diferent ways provided compatthiliiy at the medium ds matna~
tanned. Iia moesibie, for example, bo design an anbugreled alatien where the MALis contained within a
physical DPEsyeteneomrpenent, Caerebyeliminating the AUT cable

  

 

th.Lo Relationship te BLS endAl, The broadband MAU aad cable avsier spectications are dlasely
related fu Section 7 UPbysial Qiewaliae and Attachment Unit Inturiscs Spenflertions) The desien of a
ahyeical MAL comnuenent requires the use of both this section aml the PLS and AQ) eneelficatives lx San-
dor 7,

  

ELS Mode of Operation. In iis sermal maode.of operatios, the MALT funcbiwe as a direct commection
betbweedt the DPE and the bromdbarnd sediEiete dram the IPS ore transmitted onte dhe. beondband

ieyetern and af inband dete on the coarial cable avatens la received br the TYPE. ‘Mile mode is the

 
  

 

La
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LSfWif;C S80J<f .: h3f1<~ 
..:"'~N~H/~.g<]H,i St<! t.Vtt.J .. H}if~!: EdH.J.c:n 

mz.•de d' ()fK'"rrrtion f\w t;be inVm(kA tn<:).."f<:'%1@\i tudfic bctw~~en i>t.ati<.Ht~ .. OU·wr np •. trnhrrg mo&eG, snd< ~H' a 
;;<)(lphack m.<,rb (fr s n:\.Rlt\.iLH' m0d.e, may bc: previdt!d. lmt a.r.H not defhNod hy thiB t-da.rvJarcL 

H.!LlhfAU li\.~-n.cti.ruud fbeqvk~enhll .. Tht~· J\tA.lJ o1.mp.onHn.t j:~~n>vid~t th<f., me~nt by w.hkh sigrmb un 
the phyd.ca.Uy separah~. AUT cign.d. drcuitB b:~ and from tlk! rrrE md n~~+r R<!1Hl>dat<od i.nwdayer me.r.>,;;age.:;! 
<mJ VlUpk>d to the brnHdhe.nd (XJa~da1 mm:U.vtn. To <1d~iev0 this bM·k d~icctive, the MAU component cot> 
t::0n~ trw fullowlng z:npubilitlfH'! tH handle m~~sil4ge rlow bGtween the IJT.E a:nd tl:n;; brosdha:ncl. nwd.i.nm: 

ro Transmit Fu:ndb:rL Tbtl ability to t:nmilmit s~n::ill.l data bit «h-;:~&ttH i;wigi:rwti.Eg at th! "local f.1.l'E in a. 
btncl.·lirrded n:wduiuk~d RF tzrd<:T h!rtn> W· Qr;<.:; ur m.or<' rnttDW f.YfEs nn the sunHJ network 

C2J .llecclw~ F\ntttiryn, Th~ a.hiHty t;n r-tceivc a n.·H.0.11iat.u::i Rf.' dnta :signal h. the hand of inttwest frmu th1<1 
brnaclband wmxbl med-ium and demmbJ,ab it intn a s~1rb.l b!t strea:m .. 

(Sj CoEbdnn PtetR'ne~; .Funefi~HL Th~; ability tn d'd;,"d: ilif! p:rt!Minte uf twn or more sb:rtion.<./ o::mt.nn-ent 
tranmrjr;r-; kms. 

CO ,J4biA~r F'dMt:ion. The ability of the .&LMJ it$\jlf t<l fnh,mtpt the !;:rammtit h:.wcti(m ;:md inhibit an 
ahnormaHylnng output .:bta g{;njRm, 

LL2LLl: 'I'H'a:tt:mit Ftntt:tion l:tet:p;.:d.u.me.u.i:t~. The tn:wBmit hm.ttion ?.:haH indtn:h~ the fdbw:bg i;;i:i.f#t·· 

bi!fti.H< 

{1} 

(3) 

{5) 

Jk~c;:-;·ivg M.am:hHlli-;r Htcmled. dah~ i\(~t<J by d:m kKHl DTF: w tin~ >dtachfd MAU on Circuit DO (_t:rm:m·· 
mit da.tn pait) .. 
Decode the RlanchestLr enoxkd chlta IT.<:~t:lvo:J on ChTz<it DO to p:nfdnoe NRZ CNcH>Retum to Zmv} 
dat;;;t and G. reer.n,·Hr•~d dotk cignaL 
Scmmbk L\i\ .NHZ data usbg a CCtt.'T V2H-typi"· Gt:m.mhkr with seed changm:1 m"l ~o;~M~h. tra.ttsmittd 
packd, 
Transi0rm the. i.rtooming l:dh< (prior h:i mn·du.hthn) tn p:rnvlde an unG<.::ramhled. altern.atirtg <:uo-Gne 
rmtte:m. ten-ninated. by a.n Unsm:a:mbted. Mndo Delimiter UJT<·U:l); stramhle the r-·ernainder of t.h.c 
inr0ming prmnnhh:, StRrt. F'n-nne Iklimlt.e:r fSFDl, awl date frn.me; and append an mlscmmhimi pm>··· 
tamble (Drvadhand .Sm::! rd' F:n:um~ Ibhmit&u:· iHEOFD.!\ 
Dil:feren.tiarty en.tode thn rmdrt:t t,-'"tnemtwi ebuve. 
Pr·cduce & ktndlhnitcd,. +rubh; siddMH"ld supp:t~Hed ca:r:rier; bimrr.y FSK modulated RF dgrwJ ~'t!h'l> 
G£.r>,t:1.ug the. ab<:N·t.: gem:ratw! dih£n:mha.1ly eno:x:h:j(l pH.eh!L 
Dri•'<~ the emi::d.a.l mbk with thE modulah~d RF signal 

Fiwfn~ H<l- functionaL!y reprt1<liii:\b Htdc t/~pabi1iti1>L Th1~ order t;f th~ ftmri:.li;.n.al Uotk.B may be dk0xt 
p:rovidoi tl-;;;:t the t&.fl.ttlt is ~h~ BatHe 

A.Ui 

MODl.JLAfOR 

Figl1""1 

O!F·FER.t~'~} t:'J.J{~()Q!S:F~ ~ 

~--

GAf.li..& 
DR!VEH 

'l'hH1*-Udt Pnnd:hm. f.t®qn.i:r.emt'Xd:& 

187 

 

 

 

 

 CSATASIS ASARSAS

 
made. af operntion dar the intended mesdage teaflle botwren. statins. Oteer aerating modes, auch ag
loopback imede or ¢ moniter mode, may be provided but acenel defined by this siandard,
 

HAMAD Functional Spectiioutions

T24 BLAU BPusictionsl Requirements. The MAU component provides tha means by which signale on
the physioally separate ALT signal cireuita te and thom the ITE amd their savociated iaterlayer mesragad
are coupled to the breadband soaxial medion. To achieve thie basic ohicelive, the MAU component cone
tains the Ipllowing capabilities fq handie megsage flaw bebemen the UTE and the broadband medium:

 
  

fE) “Trend Function. The ability to tusemit serialdeta bit sireame origimeting sf the local TE in o
band-lootedmodulated RP ogreier fori, isang of more remete Dis on the same network.

if) Hecelve Puaection, The ebility receives modulated RF dete signal in tbe band ofitercet romthe
broadhend coaxial medium and demuxdulate ifin aaerbel Wit sbreaes.

(9) Collision Presence Punetion. Theabi! ect the presence of two-car mare stations’ coneurrernt
tranamuissions.

(4) dabber Function. The ability ofthe MAU itsdlf to interrunt the crenamit function and inhibit an.
abnormedlly jong oulgut data site.

 

  
 

HLL Francmit Panetion Bequiremamia. The brangmil fiction shall Include the inlowing cupe-
 

fi} Reoeive Manchester anomied data sent by the loonl IYTEtothe attached MAL)on Ciroudt IM) drens-
met dda pair).

(2) Dewuie the Manchester ancoded cata received on Ciscult DS) to oredace. NRA CNan-Heturn to Serd?
sauna racorsend clock signal.

Sermmble the SRE date neioe CATES Vied-oroe serambler with eeed changed on each transmitted
mickes.

(4) Transform the incoming bite Gorier fe modulation) fo seovide an unecramled alhesnating cero-one
peitern terminated by an Unecrambled Mode Deletes (MT: gerambie the nomuinder of the
ining praamntls, Start Prage Delimiter (APTanc date frame, and agpern) an uneceambledpos
tumble (Argadhancd Pind of Srome Tiehmiter (HORRY.

 
 

 

  

  

 
   

 
 

is; Differentially onondes thie packet wonereted ghee.
i) moe a -bandlisdted: doutie sideband sunpresiod carcios, binary PSE mediated RE signal peare- 

santing theghove generaiad differentially encoded packet,Ei
iF) Tbviwe Ese commiel cable with the modulatad BE signal,

  ally represents these capabilines. The oder of the fanctional blacks may be albored
thet the sesult hi the gamed.

 
 MANCHESTER |}  BECOBER  AGH ®

 
 

 
SMOARSAND
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I:SQtfEe f..Af~) ... j~ ~ .i ~h)J 
t~t~;:ju~er.::t~~ s.~..:~ s~~?.:-3. i~~fj·~t r~~d!~ ~<~~~ 

'1.) Hcu;L•~t~ th,; d.ifF.;rc:n.t.idL(v tttudnd bh.\/J.ty· VSK n:wdt.tbhxl KF <;;mll frnm the bnmdb~mi e{\;t1XrHl 

nwdinm. 

{2) Heed·~<~ the datr\ b~nJ. RF t>ivrw.b a:Hl :rej<~d: r;ignn.ls h bmdB nt:he:r +an fh,;, '<hhl hand. (re:jectbn of 
;oigmdB. in the udjanmt cdb.;.i(>n NlibF-:~'·nn.mt bmd > uptiendl. 

un Th~l\TWiuL:;b Hnd dHkrorr::.hlEy dw:;vk the invmdng HF dd;;.; signa) fulm tho ·umxht JiiHh\Hn b:; pnl~ 
vide & «N;l'~ivr~ hit >>trcHm thd: r·e_;;;r,;,r:;enL<; Uw Eetamhbd bit !'i:tfj~·lm at t.he tr.<msmdth'.:r. 

d-i Destnmbk the T>~edvr; bit »trFBm ndng a Gt:>lf.syneh:rmdzing rkt;(ca.mhk.:r. 
i5~ ASr.w.th>:>SLH encnr'b the rhoscrHmhkd ld dn;;mL 

{$) Send b:; th~c .UTE, n~ing C:l.rnd DJ (t:>:<::dH: dab pafr}, nn <uhlitim;.d, ht;dly~gi?nt,n;h.\d, Mr.iw::k~P.itf'f' 
cntmbd p:rm:unble Ntual tn th;:· :number of pn~,.mhb Hb lnsL :b rh<< n~z:<'ive d<tta path (phJ$ >lt rnin'i~ 

Gt1.6 bit\ blflov_e"d hy j;be hhmd':•~&k< 6nc-o<l0d bit ;o;t;re;>;m .. N~; nmn th.an 6 p:xoambb hits tnay h.e hHt 
f.f(nn tlw rw~~amhk pmHmi;.;d Vi (>rcuit Df} ~d .. tb~ tr;~~,n.cmJttir::.g MAD. 

(/} DHt1~et ~md. d fh:ttl1<\ u<J)E th..~ poshmbl~c iHKG.FDj, and r:nnu:f~ tb\1: nn e'l:tran<>OlSG hLs mx~ ~cn.t to 
tb; DTE en Gi"r.nd HL 

OL Rt>«:;ive 8tgYn.;L ln the cdJi.b·i•m en.Lmcerm:mt l;m>d axd I\)Jfd. :o:iptah in t.h<:· daL! ba.n.d 2wd <d ethel' 
hm;.(k. nn dw bnwJh<mJ mr.dLHn. 

1LitL1 f.:olhmifH1. Dd\-e.Dtk~l!l ·.F\Kncth>n ll.equi:t'0tn,<o·mlit; .. 'flv :t/L\U iihaH pc1-fb·m thz> fHlu.-,ving hmc·· 
tiun~ b nuN/: the ;;x;ULdun dt~bcd:km rHn.Jinmw.nLw 

en st~.):r(~ {be ;o;ennnhkd bits (mit dimncnbaUy (X!tDdcdJ in the tnmtimit ;o;cdhm i..hnxugh. to th.e he& Vt 
in thr; HmrcxJ rld.dnos~. 

(2} fJded.. Hw UMI) i.n hw tra:r;3mit u1d n<:-d>'~' p<J.Hw. 
0) C\mlp.a.te ncdv0d ,-,;enHnbl.<:'\1 bitro; nihY the tz'Cl!iY<.od UMU with tr~·lnHtiitv~d :,;<::t<l.t.nhhA bit:.,., aft:er. th.P 

tn~.mm~ lt tlA1.IJ thnmgh L3 the bst hit in thiij snu nY~ Hddno%. 
{oi) A b~celvi" t.Ll\kD 'IimfX fund\nn s\h.Rll be ;:wrklrl't>iod by dw M.AU. 'Ylw tirmcr· ,;hajJ be(\)'; bng l»'i chi> 

tbu tvquln:d ·from inhi~ll ddRI('hGn of RF data dgnd pwsu1ce b d/:.<?·d..i<>n nf a UldD in ;\ nw-mG.l ly 
~x~:$(~~~lv~d. ~n<~ c·o1hsi(~n} p,;:H:ket.. 

C:"P Entfr '' LOCA.L COLLJS10N DE.i1\)<:hul etate if om.~ of t;l"H~ f<llhlw.hg tkt:'r·;o;: 
(n} A hit ettor i;. f<ltn)d in tlih bit ;;;'?mrJ.<1re pn:lo . .'e'l thn;ugh th~:. b~t bit in diU Nin.m:e ad.dn;~). 

(b} '.li:H' Rw:dvi·l TJMf) 1'im<.'t (~.£pith> !·wEln> a TIMD j ,;bt>x:tnJ in the n.xx~i<Nd bit &i::r<hiHL 

(el Th<~ MAJT mcd·~,~~' th~ urdp'!t {tbtt h, twm;mi\) sigmd fn~m tht: ATH AFTEH having nJ~;iv.<d. 
an H.?' At;Tl.d frmn the tna.t:ktT t&bk< 

{Ct Upnn en bring ds..:> LfH.:AI, COLLISf.GN IJET :<ute, N·)Bfli\ Lrans:n:d.~dnrl in U~t' dd.H band snci c:m· 
rt1hnt..'!i.) tw.mmris;o;ion i:n '!lw cdl.bicn t.~nnm~H1tcnt hand kw us tzm.g n;o; tbe .riTE tindnU(f. Li ~rm.d &rva 
t:o ti'w !M:AXJ 

Ci> tJpm entering the LOCAL C01,L-fS10N DET v.;btfl :wn.d th.e signoi ... Twh('lf.JFrar (SQEi mf'SiiHtT un 
Ci:rnd: cr (cnHid<O·h pi'Hd1U) pai:r) (.WLtg- the cso >li.t;nA"l fm: Hi limg '~§, R"f' SP\/l.l.& (Fe d.<~h~chd. nn. tb; 
l:.rttxtdb:md c~wxi.d me:di.um in ~6tbm: ·+e t:bhl m· ereJLL\im1 i,nfhrewrw:d. band<L 

(8} Detect fUWi.T in the n~His:1ml pnfon~er.mmt kmd ~md eend Lho S({.E mM>P.i<?-f<o nD Cintdt <.:J ui.ln.g th~ 
CSO dgmal, Ekn.d the SQE HK~S.>mge hr <J<' Lm.;,;- ns en\Tffi' l.iE detljctw;l in the cldlhion n1krret?mtmt 
tvm.J. 

un E!HUH that duri:ny ruibiTnm;, dne to pba>.i>:·) CHiltdldimm d' th<: ~;d\tid.inp carrk!r'i\ Ci..rndt DI ibH 
not hecom.e hw.ttive b.Aiwe Cirtud; CL bxum.&~;; iKh\!<i. 

on 1\\&t the milbhn dt~\;e{~brm. dn.:uitty FJL\wing i':YCQ' tr.iltdldAShtl thett JiJ£0 nnt mKmmk~r a NJL. 
sb11. TLh Vx;t nnwidf..'! dtnmsmittin.g a tmYnt ofeolhskm (mfor<~cnwnt FLF dgnd aJlct th'' end nftbc 
fin&bJ.nJllr; tn1lliWli'ISi>1n und ddBding t.hl;:; tmr.H: •m t.be 0(~i:t1i-,"e '"ilk. If Hl(' bu.r,d if ~kktted, th<'! 
GSO (fnt) i.'~g:nal b gent. nn t.>rcnit Cf eff;b' Lr&n'lmitUng J\lAfL 

1LS.UU. C\Ahslu:n gn(onmment Traws;mi.thcr ltm:pxkemeots, TTH~ ;\TA 1..T ,;l:uF ,;,.,,,.,,/;:,+,,a 0oiht.i;m 
enL)flA'nwnt (CE} txa.n~.,,-n;t,t;;r thd f0'mn)tb.i." n c<m<:tnnt mnplitndc RF !1tgnd in tho C'E h;Md +t the l>>JH\c 
.fO""~IIHX hvd ''-" thtl dd?J signd p<H<tsmbhc, 
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ncvn::r w:¥..•1"' : DH 
X~\"J-:\ !;1 ~~r~; ~~; Std BU~~.<~:- H:C.sf:t f:~d;~=~=·~ 

1L2.L.::L2 Cidl.iilion 1D:nfornomeEtJk>tt!cdva£beqd¥¥ruwnt.s The MAP ;shaLt dd:~~ct &.rH-;rgy in the 
CE band L'3J;..t is wit.hin HH~ qx-Kdid :rr-~;nge tlf t0ft"~~:r L"h~h, i:r:r<:-i&p.i,ihve Gf tlk' ;<ignaJ power 1en~1. it\ the 
d.nta l:wnd. 

H..Z..iA J',ubhew Vmwtkm .R.equi1r~0rtl'b Thi~ M.AU (-!fWD hH>"<:; n_jab!:J'.'I' hmd:iot"k tltAt inhibits t.r~"D!{" 
misdM 0ntv the w~oi fd u~hle ; r&P:Mb:;:-! if HH' 'MAU att..uirp'l:;:< t0 tm.n;:;m;t. rm HF ;;;·ig:t1..fl t bY\'~''' tbm lGO nr;;, 
The 'MA u 0\,) n p:rcyj;:k~ :-m .1\1'1TJF cf at kui»t J. miYon hn;n l)f eo~1tLHwu~:{ Op-1>-rab;m wi.thmtt t\'!Hh'Dl11!, ilk 
tn.l.nnniH<on ~rwdi mn tmu~;;rbk by d1',£:t t.r.>m§c-e.ivas, 'Tr» rtf.!mit>§i~•r>.<> of hMl flwn 7H ms i»ho.H nd lx' 
aifett.o:L Whhl Gw jd:ht..r- circ--uit b w::tivah,d, iTt{fm;,!_gudity_crTA' ;,:bid. b0 «ntt.. •m (/r<cjt G.L 

C\rnrit no ~bJ] ab!) he nwnitmni fVr tn.H'o;q1J:i%ittne; in e_yeea:-;. ,}[the 'in<l.t:Ln Ut.U pstkd: kmgtL If the 
pw::<ket h lmtg<T thr.m .20 me, un :o.ttempt 4d1 h~ ill<Hh t:o d<-!f.t.tflv:~k; Uw tnmun:kt;~r l)!>,f,>1'<> tho jQbht~.r ,i,<-. 

f.;Ui.t ;., tu:t..>.<ltd, b uvcid ]<;eking up tlw 11.ait dtNo h• a nun--1\L\U LibHo 
Shte d.b.;_;::ram~ ddlni:r:E th; J!.i<.U:wr fum:tiun muy lw ft.twtd b HY3, 

'!lst~.u l.Yl'E Phy~k.:al. I.s.ye<' tn IHA'U .Pby;d.eril [.M.y\11:' rw~'gl';:ffig©~, TlK fdk,.,·ing Hl<-):3-i]~')_[(J§ GUl tK 

''1\-.'lt by the D'LE Phpicd L:"ycr Lnt:Lt.ier.: tv the MAC Phyr.:ic·~d LByj()r .E~ntltk~:::. (r-ef0r t.<; '(_;_>, d ths 3Ui mhwJ 
bt' thto deibi Lhru.; !if iJw dgmlln: 

DC! 

CDt, CT.H 

IDL 

EULL2 MAU .Phy&kml f&yer h~ Il'l'G Fhysk&l.Lmyer :&le.~.uge&. Thd0~hwi:ng HH-!r.<li<\f,m> c:-udw 
;sent by the MAC Phy;,:ks'l Lr.tyn' 'Enti.tkii tG tJ.le .D'f.T PLyooi<::<~:d L<tycr Enbt:iu:<:· 

.m 

LDL 

CJ 

IL~.L-2.2- t hqml Me¥!'>UQ0- 'The MAt! T'hydut1 Laya se:nd~' rm input m<:;~~m-Jw to Hw lJTE 'Phyr.:k::~] 
L~w~'>t whur th<o MALi Lu a bit:,)[ dnt:r.t tx~ St'nd to. the DTJ< 'Dw ph_y<cul n!alhutkm z;f th<J i:'-~put n!Qk';o;age is 
cl CThJ or CfH s,-r~yU; hy Hw Mi\ U tG tb~ OTE on Cin.·v;t iJl'. 'T'b~ MAU s~on.th CIY~ if Utx!. i:nptt. Lit b a n:n tit 
ern if tlw i:rtpd bit iii~~ i!IW, 'Uc0 jitk:r U1d twymmd..ry ()~1 cnu imd GIH dud be rw rnarp th~m !J-,.nt qmci.-
b.:;d b ?X.:! . .L 

tL:.<'L~.ULJ input_)dJ.re !'«l~w~age, 'nw },.{A\'J Fhyc'l;ee_i J..,ay<or. §ior<d.<i- Hn i!ip.dJ,'die m•!.E§~tW! t<f th..! UTE 
I+ysi{;d I ... ay'-:'t '>'>hen the t.IAU <h.~.e;, net krv<o dat.a L> E<md b Hw DTE. Trw phydcd ra:iJi:wdon <t:f tL.P 
i;~pa!. __ _idic mr;sf\<\1.?" iil t:lw HJL a!gnu.L h'ht by tlw Mi\U t:p be DTF f.lf'l Ck{;dt. f}L 

H.2,iLZA :nulH- .. H~'M-ihd.d'-e '&t.0esgg-1o. TLe 1\J.Al.f Ph.y-skd Lryu :--Fmd~r c\ n:;w_. ___ nuniliih\( mH;><;<>ga b 
the l'.YTE ·pf',)§~ed Layd' wkm lhP MAU i;:; W\"Hlbbb Lw nutpuL Tbt': nW.Ii. __ fWrl.i!o!ih· mt~Ssnge i3 dw:w..,: Mmt 
by an Ai'A.U that: is ;mepm:\'d to GutpuL Jatn. The phy;:+,:d .rz\tl\Z~ltic,1~ uf t:lw mou:_axihbk' me~n<¢"C h nn 
JDL ;,;:igna~ *i'd by tbe MATJ h t..ht' D'T.'g ()n Cirnd CI 

:H.J:LiL2A df:•~ttf _ __rpmdit:y ___ ernw M.~o!lif!>aW1, Thio t:rigrud. .. qudity .... er"(F HH)!i'<'c\J~' 'lbd h~ impkm~mkc<::\ 
L< the kdhwing h;o;hvn. 
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LLALIS Uailision Eiveecenent Deteotion Hecubementa. Phe SUL shall detect eserge ot the
fl bandtandis within the spoctliod range of eeseive lovela, irrespediive ofthe sigwal power love! in the
dato Bend,

12Jabber Wuaetion Regiments. The MAY sual have aiabber function that inbibiie tens.
gsipn onte the cuaial cable interisce i’ the MATLetuenroie te treanwnmit ac EY signal bower ten Le) ma.

do an MTREof at lonst t wilien hours of continuous ¢saretion withend rendereus che
ivmuginiesion sagdiad weaseble by olher ireneceiwers. ‘Tranemissiine of lees then tiie aball nef be
aficeted, When thoinbher cirendt is activated, govie! ioorrorghall be sontom Circo 01

vit. [}Ooshall sise be muenitere:) fer trecervias

 

  
 

 

 

    
afm diemcess af Ube mashniua uacket langih. If the

packet is longer than BG cme, aattempt abel! bemode to desclivale the transmitier before the fabher cir
mult ig mellveted, fe aveid Jecking uh Hreunitdue dee nonMAI? fallere.

  
  

Slate dlaedroa delining the isbher dimetien may ho faund in De

Lda EETPLS io MEAN aed MAG te IPDDLS Meaueges

 TLEPTR Pbvelcal Layer in MAU Powsien! Layer Mesomgen, °
work by She TYEE Piesieal favor Enmbiies lathe MAT Phy
for The dotinitens ofthe slemalss

ne: Tallinguesnages cum be
J Layer cables (refer te +2 af this standard

 

    

 

Signal Meant 
 CP, CO Outpat on 

TEE, NO GELS te be uetgast  

Se MAT Physical Laver ia DPE Phesies! Lever Mesenges ‘The idlowing messages can. be
gerd. by thé BAL Phweles! Laver Euditio te tieTE Plewseual Laver Rabties:

 

  Cpe $ Sivoel Meaning   

 

ing DY COEPL, GEER Lamwt enlurnatvn

EER BE TEE No bpul, bulernyagion 

mad.wikeilable cL LDL MAU! le avallabla fr oe trast

  csoSBR Ratrordetected by MeALP    

  

 
 

HAA) biped Message. “The MAL! Peysiee! Layer send
oever whan the MAL has a bicofdota tesend tothe UTE, Tho phtical raaligallen of the anni rmiomsage 16
a OUR} ae CEM sent by tiie MAT te the DPE on Cirealt DE The MAT sends (DG W'the input ble ig e gere or
EDL ifthe ineut itis eene. The Sitter and asvemetery on CEN) and OD shall be ne mire then the eneci-
Bed os 7.5.3.4.

ao tepud ucsemge to the IPPPhysiesl

  

HLAdeewttlle Mowengee, Tho MAU Physica! Leyer semis an iapudgle massage to Use DPS
ocel Laver when the MAI does aot have data to send do the DTE. Trae physical resieation af the

dialidie meoosage is the TTYL sienal eentby dhe MAU tothe DTN on Ciemin DL

 

 

 VSSmeneoveriahte Moeusage. he MAU Paegieal Layer sends wimaw apedgdfe message to
oTYPE. Physioc! Dayerwhen the MAU is avallahle for cutuut. Themes oontehie message is albvaye Bene

byan MAL thabis prenered bo gutpubdete, The phesicel realiestion af the saulepedable messags it an
TOM. aigmal sent by the MAT to the DTH on Clrendt Ch

    

LBS Bad wig!quratityerror Measgte, The agrialoweitiversormosnee shall be dnplemented
in the fellowrny fshlgn:
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JHOOEC <'!flQS.-H : l\hM 
ANSUE~~EE Etd Bf}2.}t ~ Sf~B '2~dH.~~). 

(1) Th{:' signa.(_qm:dity,..JHNt <SqK) m<:l.stmg<~ shbll .nd be z~mt by th.B M.ATJ W tth or vnly omt. MAU l& 
tnmlllm.ittfng t~legal kmgth; paekPt: (a,. ~;pn.::ified hl thi'> 3Mn&,;n:L ~m t}w tmndal m.,~d.iHm, cx«'Pt: as ;; 
pa:rt ($[' Uw SQE; fHM bi:e&"L 

(2) lftlw MAU t£nm~'Cttx! to Lht:~ h:nl :n1Hh ii:> net t.r&n«mithng,. tbim. tho lm:d MAU §i:udJ ;;;en.d th<o sij;r 
rmL;pwlityJ<rrer m0t<srtge in i.lVl>tY htsktuee wtwn it det:er.t.~ pvwet in tht~ cdhdor tm_f:rn:pment 
ba:r,.d eat!ier than the tl.:me eq\d>.'ak>·nt fm:' rw:wptb.n. of a 512 bit dHta fntm•:J plu& p:Hlamhk art.d SFfJ 

en When llie local MAU is Lmr:wmit:!:ing m:c the \~)i1.JdHJ r:mdium, dliK\:UlT(~nn~s of onP \}!' nwru addj., 
tinnal MAU,; tnt.rwm:itti:qy BlmH taase the tdgtml....quahty ... Wrol' m.e&%tge to he Hmt hy tlw bta1 MAU 
b:J the attw:hmi DT:C .. 

(4) \Vhen Hw M.AU hui!! V::<tnp}cyb;;d a SUt:«&dbl tn~r.r:>m5snb:n $'a. p~~e.k$lt it shaH perform an SQB 1\~t;;t 
sequertC1'l, ht thii i.rvrta.n.ce, thB ooHiBkt:rt er:dhri)[·~m.ent .Ft.F signal ia inJerp:retod as fci.U sqc Tbf!t Bi.gn.&L 

n .2 • .9 .M.Al.J Rt~t~~ Jm~m... T.tw (!pik~.tion e:f t:b:~ "MAT.J d.u.r.ing hl}t(tl;::d t:ran~m:bsion and H!.<:'kptbn ea.n 
hH d!wcrih;d by a r<htko diug:ram that ru1ates the functions of tra:rtKttd ... 'i\iidnn, reCEption, cdli.«inn deklchon, 
and wlli.riion dttt<O>tkim:t t(\(rt:i.ag, Figur-e U-4, at the end of this ~ubfspd;km, rshow® th~l .:;ta.t0 tmrwiti1ww :kn: 
nnrn.Htl Gpe:rut>nLJ\bnnmal cundi:tkmr< are i.mpkrrkn:tdiun-trrwdfh 

'l'he st;att• rlingrnm.i.n F'fg H-4 dn.§.CEnnt d<ewribe U:w, op~-:rahrm. nfthe MAU in dntdL This L~ found h:t 11.2 
and HJL 

The 0}-<t:n tiNt ofi:he jAbber ftuv:tlHl i b dew:::rim"i by the ;,t;;a.te di.agnu:n d' Fig :U."6, W1Nn the :&:tAU J d;;!:HA' 
r>hAe t114Chine b in the wrr.EfUUJI-"f or JAB &tete, nntpd3 of the MAU ,:h:Wbm." ®tate mw::.td.n.e :<ihall ove;> 
ride th.ottH nfthe MAU d:atH maddn0:, 

CO d.i.sahlF~dM.a"..dr:iver, D-e«~divates Hw mechanililm by whkh the TiF d~ltn i.'!:igmd h>l h:nptN<M:A on'b) the 
e<.Mrdal tahle. 

en enahle __ datA_d:t'tvcr, Ar:tlvtrws the m•::.~.;h.an:im.tt by whkh the .RF lh.t<t lOignd is i.ntprcs&t.d \\th.> the 
eom.;.hl cabk~. 

Cll dl.r.abk<f~E .... .driver- Ik>Hdlm:dni> the med:mnimn by wh~eh OJlb&ion t'rtfen:ewwnt .ltP dgnah> a:re 
i:mprGi!&kd ~mtG tho cm:ndAl cabh~. 

Vi) t'nabk1 .... CE~.d:civc:r, A(.>t]vates the mechatd!ilm by which. cvHi~>ian enfun:~nwmt RF signals an; 
imrwe00ed on.% the ;;nm;;:hd r,abb, 

{5) :!1UIAl,rWaiicd.1k SiJ>"llHles d:mt dm .MAU is lWn:LL:thlB fet tntn&mi8Sh':i!t (thrtt ;~, thcr.~i b 110 sqE 
ad:i.vH}, 

(G) m;gnal,_quoliry_prrol' (SQE). SigrdJ.t~g th.e:t the MAU hu dd:tx:ted a tXJ.h.shm., it hrw i'lwcc&'&shJHy en:m· 
pl(,>ted thri SQ:E Test :rmqt:it~rt:tc,. {it the jabb~·c:r drettlt ill acti.Vt\ 

en Bts.rl .... SQ:f::~J:e:Bt..;dmei.\ (\~Uii!0ti- (!;timer tn begin cou.n.tiu.g ii.f) UHlt Uti~ sqr; Tl:;s;t, gJgnnJ may :tw i'lntt to 
the ooax1.al cohk inte:r-"w<'-0-, 

U:H poei.tive ... .ditabk Prevents any Ft.F signal ftotn. being sent ont.<:; th.e maxieJ eable. 

11.2.8.2 MAU BtNte .J:.l-iagr&~:oo. Slp.al NhUB.01!1. The d.grwJ n.u.rrw~ Ui:i0d in the stat.<:·~ dhgmn.1 me fUJ 

f'oHo-w-Ki~ 

CO Pw<n•n)n, Thl0> dgnhl >1ignifie0 G"lat power hag been apriEt~d to the md.L 
(.2} :rx_energy. When this l!!ignd L~ ndivt1, ~~n .RF mg:naJ on the coaxial eable has txxm deted:Bd 0t1wr in 

th% datu. h:m;j or in th.i.o eoHiskt!l. Hni1m1·em&mt kmd N: ~n hdk Tlw dday in awH~rh:r.tg (rr dNtEH.'ri:i:ng 
thi~; signal it sufficiently fkiht-t th61t the tbby,;r specifled i1111 .. :1A..E a:rH m.HL 

(a} output. Signifies that data fl•on1 the DT'E i(l. bd.t1g presemd;ed fo:r tmn.smi®Hi(H!. Hi. the AU!. 
(4) h .... mnd ('f'rgnBnci't U.r'.t:lt.rambkd M0dH D>elimitm:-). Wbxi!1 t.h0 U.n..,,.;cnnn.U,jd \lode Ddhn~ter h$>E been 

detected in th•~ tom~mit dab r<eqn&"1~, thl~ s~1l it! aseklrtrxL 
{$) tlCttmd (!Wcd.V(~ Um(:::rf~.mbkx! Mooe YJehmiter), Whon th~! Urmt..':t~nthhA. Mude .Ddimiter has been 

det<odu:lln Htt\ :receive d.da sequ(mct; as it is cun.:vo}\.wf from tbe c.oad.al c.al:l!>s inhtt'f:i-1~(\ thia dgmd :!§ 
mwe:rt.eclL 

(0) SQE.hnt.Jinwr, 'l'hi8 ~i.wwJ iE on durhg thi': tlrne thnt fuH sqg 'rt~filt l'i:wer ia engaged, .At Hw end of 
the hmtl, thiE signal is deHBSI:Xrt-<l~t 

Cf} :rx (R..-oeHiv<), A.s hmg #!> data. ir< being p:reRH\ted hy the MAU tn Circuit IH of the AUI. thh dgmd. it 
active. When Ht<~ lnst bit oftrw n.\<)[r.iw; dutit ba!il been pnosenh:od hi the AUt this r<ig:;:;al b de:ttse:rte<J 
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 ASSIS Cane, EOS Bites LARUE MEEPROPOLISEAR ASELA MOUORES

() “The sigeieadityerro (AQ) meniage 6
tenrisiuiitive « lagulteneth packet (as spear
geert of the BAQE salfbest.

(Si ifthe MAC? connected te the local node is mot tranemiiiing, then the local MAL! shall send the ofg-
nolguelityerror cessive Im every inetance: when d) detedta power in. the caller enforcement
bond earlier than the dime equivalent for recention ofa 019 bibdate feame shor preamble and SPO.

(8) When the local MAU! ts transmittingon Ene comaial medium, al ccmurcences of one af more addi.

i mel be senk by the MAU if ne or ualy ene DEALT de
a this sturmdord? an the coamial mache omeast as a 

io the attached LTE.

id) Whenthe MAUhas completed 4 successfel transmission of @ packet it shall werfaer: an SQ That
sequienes. In this instance, the edlision enforcement LF signal is interproied acon SQE Test sual.

HiMAD Btete Degrees. The aperution of the MAU during normal lranadiission and receplion can
be deserihed by a slate diagram thab fdilates the functions of tranamiagion, reception, collision detection,
wad collision detection. testing. Figure 1L-4, at the end-of ue subsection, ahawe Uhe state transitions for
normal operation.Abnermal comilions are implemerintionapestiic.

The state diagramin Mg ll-4 dees net describe the operabiae ofthe MAD mmdetail. This is Band ff EL2
and 13.

The operationofthe jabber fametion in dederlbedby the slate diagram al Vig 11-0. When the BATT Jabber
siete machine ig in the INTERAUPT of JAB wate, outputs of the MAD Jabber sinte machine shall over
vide those af ihe MAUsiete machine,

 
  

    

Tn MAL State [Nagreos Messages. The folowing messages are used im Che wiate diagrart’

CL) dieshledatedriver Daaelyetes the meachaniam by which the RF date slenal is improsed omie the
ooeiad cabs,

(8) enabledatedriver, Acthvwies the mechaniam by which the RP date slenel le Homresed ante the
eoanial caleie.

(3) disable (30 driver. Desetivates the mechentens fy whdels col ion gafereetion) signals are  lopresdedonte the soagial cable.
(4) enableOFdriver. Activates the mecheaniam by whack collisian enforcement RF eienals are

pressed okba the coaxial cable.
(G) omanqwaeile Slewifies thal the JAD ia avaliable for ceaneomeelon (hat ie, deere ip me SQ

aekive),
iG) signalguadiyerror(SG) Signifies bagi the MATT has dedertod @ oalliwbedlol hee eucresafully eam

pleted the SQTheat suquence, or the jabber cirewltig achive.
(7) startSOM test times Causes a timer io begin counting se-that the SQE Test algal mes be garth te

the coexrial cable ioberiace,

(8) psoeilivedisable, Prevents any BP signal Gum heing sent ante the coaxial cable.

 

  

ial BLAU Siete Diagram Shinai Names. The sigue arcs aeed ba the sinte diagram are az
Fallows:

(1) Powerlin, This signal dlendfies that power has heen spoiled to the wll.
(2 reewerey. Whon this denal is active, on KP denalen the omesial cable bee been detected alter in

toe data band or in ise collision enforcement bend or ty both. The delay in aaeerting or deassertineg
thie gignal i eadiicientiy short thatthe delays enecified in 12.2.4.8 are sek,

(3) ontoot, Slenitise that date from dhe DPE is being presented for franesiesion atthe AUT.
(4) bsone framgemdt Uneereibled Mode Delimiter, When the Unecrambled Mode Delimiter has bear

detected. in the transmit date sequence, Gis sien] is aeserted.
iS) wstimed (Receive Uinscrambled Made Delimiter: When the Unectambled Mode Dellniter has been

detected Inthe receive data sequence ag.ti is camveved fim, fee comdal cable interface, this signal is
aunertad.

(6) SOEtesttimer ‘This signal is onduring the time thet the SQE Test Tier is engaged.Atche and of
ihe time, tide signal ie deneertad.

(2) se tReceive) Ae longaa dts is being oresented by the MAU fo Cisenit TH of the ALMthis dgnal is
gobieo. Whon tine lest bital the receive data hes beer presented te bie AUT, this elens! is dewsserted.
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LiOi[r;C fi,fffi~-3 ~ HtK! 
Atdr!Imnt SM%01}~, "'i>iW f\ihm' 

(8) eed {GoHbimt .·.Er..:fm:e.eme:nt Detod:ionJ, R.F' d.g:ruil power in the enHhi(wt ;.~rdil.ret.ru£mt twnd ewu®hl<: 
t.hiE d.grml 0 he usserteL 

m; v:~d .. >vind(JW (CoHici<m Ertfm-co;:ment Iht0(ti.{l(;. Wi:c.dx~w}, Thie ;.;jifll<'d ddi:n.m;; H p(~rknl. nf ti.tnt. (a "win~ 
dow'') dm;i.ng Whlth t:iiH\!>totl.:-<! ffi<lj ileeu:r. .. Its pu:rpH.'l!e l!> tU distinguish 001lJirivH f~rdi:Jrno.me:ntB from 
SQJ<; Tbst. S('fflli~ne.~g on trw nmxhd eahk. Titi~ window opms whor~. rx .. YH<1tf,Y g..:li0 active r.md do.Nlli 
(-\ mininmm of aG.J hit hme» later 'Jb;: rh<Ol:>~·imwrn time the W'hhkiW May be open l!i'! the rnin.immn 
ii'<mw ien&,k'h,, pht..-<! pn-;am.ble ?md SFU: 5'7G bib. 

(1J)) n;,_u.md ___ :U:m.lm.tl (IL:10tiv(1 Um;cr.ambbd M<lde DdimiL1r Timm:n.rt). [tie pmwible th'tt th.e Heedv~~ 
Umsr:mrd::sl(od HmlB Ddimiter Jno..y be Wt'fu;pkd by o.. (::db;.hm s.nci'l that Htfo b~t-by-bit rompa.d.c'>(>n 
rnay n<Jt begin, 'I1:d~ cign0 h~ clo;:tt'Cthn Qfa (:(di0ve due to fa.rlu:re~Al -itket Uw n .. ..umd wit-hin a 
max.i.m.~.nn tim<:\ Th4 'brtN::oat twglutJ upun n~edpt of fW si~_rnd b:r the dahl hand <UN~ f'Xp:i::rmel 32 bit 
time!!' later, 

t:U.} t11: ... .# .... n (T.rans!mit. Not Gqtuil tn f.beeive), /\tl...'>t~:rtimt af thla rlignal ateu.:rn when a dHnmmu~ i& 
ddHthd b<-1twH~n thH n"\wivwl dalE stn)mn nnd Hw tnmsmitvd dati:~ d:HJHm 

US) bbbw Wit-by,B:it Wi.ndow). Bit·by-bit wrnrmison. OJhr&ll be p.;:d'urmtd. vnzv for H hmt~ bng .;:n.ough tv 
gu.a.ttHtt.OO (tl$t th&. lw:<t hit Vf the -'l!HlNx-) add:rt~H ha!i'! been. examhh~d. 'fhb l>lffW.'d l3 [H\G~~:rted dli•.r 
d1(~ UMJJ ig n~(1:Jiv.~d and thn:~~.gh.nut t.hf~ hft .. by .. bit emnp;;u-:bon pn~t;HSS. 'f.h pb.t:-e a bound (m tlw kcr.t 
timl nftim ~nm<t·l addrem rdati·no tn the UMD, tlw m<{X~mum p-rtr.mrhl<' hmgth permitted tor q><:;;n'· 
tirlu with tht; 'b:rnadbr.md :\1AU i:j S2 bhf> Thb ;.dZG-01-' tho l<lSt bit(;{' the f>(H.Ht<1 <.tdcl.Nw:> no 'LJ~~~ tbm 
t4J bit$ a-fter the lJA1Tt 

(Iii) e,.,d___gato, Thb: !i'!igna 1 i-<! ~• g-ating !hN~bnn t.h.Ht ~·'n'~" itl dm;w:; dK) Umiag ilf eHi dtwing Hn Si-~E Tm1L 
It !x~nmea 1:.:ru., a mini.mum (dG and ri ma.d rmnn qf lG bit timeR Rfkr the ta.-;t. W t has boon prewnttd 
to Cireuil f./1 r.md ,;;ta}>u rucHvH Hl :!;· 5 bit ti:rrmE. 

0-4) L'1 .... nt~~KV- This signal sig:adhm U:mt tb~l MAC it> attempting tn tran~mit a:n R.F' OJlg-rml md-<? fhe r:om::. 
ial enHt., 

05) fmm(1 ... timPr. Th.b sit(1Ia·l bon frum th<1 beg:h.aing of nnt;mt unhl d ie nmet vr until it has hf1en 1m 
rmrhrmnud:r hr tim~'WJU 1'!, The vahw nf H.m~;rmtl dmH [m grm_iter thfm 20 ma and les~ than 
ctJmt'out'l:t 

\ Wj jHh .. .tim.;::r. 'Drb sig:md tums (Jn when tx en0-rgy t."..lnll'i un ~md hi.'ilb nnW. it:\:;; r~f>d or until H ha;;~ hwn 
m->_ tEnti.rH.HH>!ly Eo;' timevdS .1, The v,alue ,~r t.imo;:ild:'l !i'!hd1 h., .f_;n:;ater t},A.n Umvwt.l ;;md: b~ {han 
HElms. 

:Wl 
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cE)

Ci

{E43

is}

(1G) jah.finer. Tie signal borne a when te ane

ced (Gollisien Enforcement Detectiant. RF signal power in the collision anfarcement band cansex
this igual do be asserted,
tedsvintiow (Celinion Enfirtement Detection Windaw), THis Sigeal delnwe « period. of trae ta “wae
dew") durive which collisions may coer. fhe pursose je in distingwish collision enforcementa from
SOE Test seruerees on the voogiel eable. The window opens when reomerey gede active and loess
aTobiimurr of G62 titdiiies liter “The mewinuemnfie the window may bo open bf the minim
Reaime tenet, plus -orefmble amd SPO: G76 bite,
ThunGirecnl (Rocaive Uiecrambled Mode Diglmiter Tomeout) [ois noesisie thet the Pecere
Ussermmbled Made Delimiter may be-corrunted by a qailigion such that the bl-bybit compatisus
whey not beeinPhie sienal fivces detection of a cullision due to falhure te detect thagyaumd within e
wuaimnem: Hane, ‘Phe timenuk begine wpen receipt of RF stguel in the deta band and expires 22 bie
times Inter,

Piefoe COranerct Not Equal ta Heeeivel Aaseriian of Ghle signal oeeers when eo difference is
detected heoween the racebred data ebranmgad Che tranamilttod date sbrann,

bikes (BibbsPht Window). Dabeebet oopariaenaball be peciormedd abr fer atime lone aneugh te
fuatautes that the last bi of the soursé addross ings bean. cxaminad. This signal is asserted ather
the LIMie received and thvciehout Lhe bit-hy-bit eominarison proceed. "Eh olece @ bowed an the lec
tion.of the soures address rdlaterete the UMD the maximum greambie length permitted fur epere-
tion with the bromdband MAD) ie G2 bis. This places the lagt hit ef the searew adebrass aio later than.
123 bite afier the LMT).

oidgate. Chia ditnal isa gating function that serves te shape the timingof eed during am SOR Thek.
Te becarmes tens a cabetowm of hand 4 maxim of 16 bittimes after the last Hib has heen presented
to Oirendland share active 10 2 § bitimes:
iyenergy. This gemal eientiies thatthe MAI is atbomnting to tranmnit an RP eivneal cote the cde,
tad cable,

frametimer. ‘This. sigmal is on from the hegineing of owipotoumil Hie reset of until fe hae beenon.
rontbiaensiy for tmreeauil « The value of beeootl abel be greater than 20 me wed Ieee Fian
shen.

 

 

e ivi pn aiid Reels nerlil st is rewel.cr until it hem been.

an. cendingeoduely fie tineoutt 4, The value eftimeaut? shell be prester than thmeout) ond less then
LMT mag.
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Fl.(( U"B 
NtAU Snhhtw StntM lPiagrtun 

:r&i\l} .m.u.d. tht) hrMH:dbttu:d e1:«tri~lt :au~~:i:httH::. ,.Yltv H~~!hl:i Mln. iB ~~·~. 'li) Ct 
hid:it:~~z:thrtHd. ·r:·fo.:bk~· ·::;t;:c:H;.h 

HSLLLl [twt>~dww Input .lmp<'Xlti:f!<~tJ, 'T'kw nAu;n.j;n;J,l d dv· n;:::};~~i·:::~ ··f,~:== m:h:w. b.:e 
'i& LL. Tlw nJttn\ lmm ;.vifhi:n thH &au un.d anhbkm ;nu:f:bn\3WtBWt &equen.ty band;; hi! at In;;.&{ L4 dB 

[I{IWU( &ppJI\d k1 bi.<\lJ. 

tlJ1.t,J,Ji! ltotMiVCt Sqwoleh .ft.©{fM{fti&H.\J\t@, shAH be a h\\:dvct MQ·t~H!Aft thHt tnldhitw reu:rp·· 
t:\on nl' HF that are t.'Zln k1w' '.!'ldm w;:t~cbl't ·;;hntl pBtn:Ut ot ITF &Nth r.w tnUhdti1 
;m:!rwcwme;t.t '"7 i.iBHiV mtiJ <&® .rnnNHitiNl thk HMiiJN.:sd. nf 

ar ather ,;;X kitt'\'lt tlvm tLi dHtr;;V' 

n . .:'L.L.L4 tit~&n1Mlv<1Jr Sd*NAlw+t:v !!Md tt.mquixe:mMM:i:t&., 7lm M.A.Li tld~ 

htu£ } iilf;!MU'N sdj&D8bt tn !:hd' !:YWlve h1ifl.d. of til# fd.i\lT iMHj 

CO 0 dHntV rww &t (L 35 Mlh, tmkrw n.nd 
I u dJhnV .r1t~s at L25 Ml!t twsl<nv Mtd 
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I.S(Vi.RC S.WJ:?.--3 : 1 fJ9>:\ 
AN"ilL'lEFf·~ SH BO:L;, 1'.*01 Bct.H:i'-'1.< 

Trw n'-eoiq~r. ,:man be t~:qmhl<~ nf np~mt.bg in a cahb 1mv~:rnn.rc•~nt 1mdd with TV 3"i.g:m.J.L (for t~:'!mnph, 
<N0ry $ MH& ia tLe USAL T}w 'Rt l"ignal~ ;;:}mli bF rw highu Uum +:W dBmV pui.k video d the n·J01:'lYHr 

eoa::;:.lf.i.l cnhb hderfQCC. 

1L3.LL.5 .f~!c~dv(~ liTj.H.d: Rhmiw.nlmd ll(%{utkm:nentM. 'llm :n~cdvpr. rm~dw.n:k:at intHdht.H 5fhaH kw a 
'/b .G. fcm.tle F-~-H~.rk·a ~naxiu!. c<~mwd.nr. The ~xmmktinn tn the hw.adb.aml medium &hall be tb:rn-ngh a M~lxhd 
d(np cuhlc with w mating tmd0 F'-st'ri(1t:< e:onnech"}r, Fv.r ~lnglo.-cabh~ rorlfim.I-rutinn;:;, H1(~ same ciu·Hmcun· may 
be !Ee:d fvr .rij;;;:eivt~ ;v~d t.r.unmi't 

iVt L!U. "I'r.!ttt.~>.i!nh f.h:ttpu:t .lm[H!dan<:.i~. Th;~ nornirw 1. output lmpedmi«~ Ht ±:i:~h t.:ranl'mit _wni: ;;:lmL 
lw 75 D .. Tb~ n1L>tm lmw within tl:m &ntr1 and eoHiKhm ~mf•m:imtfnt. fr0qwm-cy bmdF ~:t.U lw~ at k<nt 14 J.B 
with [>VW!·!t' <::q.:rpl k":L 

lL~LL:it3 'h:A:rn.mnit 8peNrum t&nd Hr.oup Delay Chan~ck>£i~tks, l'hc twnw:nit H.f.'' (btn. to~it;"nnl 
&h~tU h.u binary p.h»G&t>hi\t .. k1..1ywl (f'8E) mndc1hbd. a.nd :o:hall hr.wP H lh~qmmey §}UKin.un <Kjnivd<mt to 
hai<ehimd mis.•d··.-:'illfir~e NyquiM :iHu:rir:g with a :rnHnff fad:o:r h.} •/ DA, mA within the lhnitA flf .Fig n .. '/, 
Fer PJC"'..a.n._ptLrr pube6, Mm flh:e:r. ch~ncterld::i.:: i~ 

'h-i'! 2 
-~i·~~-(~/f"/2/ 

wT/z ~ T ,. 
H 'j w} '"". \ -~}i["(.,;if/2) c.w (~if:( l w 

n; ""' ~-n T' 

wheN T"" one sym"l;w( time tlOU ns fo:r HI 1\lhh>\ and~'"·· f>A, (;\nd. the firr;t te:r;n HC<.:O~lnh forth{' fii.n :dx tope-v 
tnnn nf Nf1 . .Z -r~tn&mn data 

The wlA variation in group &day frvm ()irz,uit DO to ttw HF cna.xiid crt()ciium inkorfRt.e >~hitU not f>XU:~.->.d 
?.lt rw in th0 h'eQ1.l'tf!Cy ha.r~d h'<~m the ~;r-~(1"' !i'CquertGy t.n ± 6 "M"Hz, and. ;t~ mt tr. ± ?~,6 MTh. 

Th!?J eoih&i(m ••nfon~~:ttHm.t (C"E ~ l'ti,<i.t&l &h.&ll k·i :f.\ Cilrt&t>l.n.t im~pU::ml<~ pn1t>~ with tflJTht.t'!'tl\01. twm·ml and 
b.J.rn-dftinw&. Ea:t:i.<::bm medubthn m11y tm f.uhbd to ndu.e1~ ill(! p-wbHhi.hty of n:.meeHH.t:km whd> .m.~~.r>:~ than 
(!rte cg ~ig.n~! h Teteivnl 0mdtt~rH:<J\,KJy The nwd.ruatwl 3"4.\tl.t~l &hRH haw: t\Th in.A-ankmeon& fNcqmmey 
within 0.75 ~f.Hz vf the Cb band t.0n.ttu: thqn~H.,y and ~haU eonfbrm t.Q Hw spm::trnm m~k. 6Pf%:lHml i:rr 
U.3.L2A, Tfw :r&ndnm mn<biation m1w h\ ikwiw~d knm t.fu:~ tn.t.mmlit N'RZ cl!.<ta td;:r~mm .. 
'Hw CE 3lg;nal rl~e a:r1d fe.H b.mH'>BhJ.<U f.iJwr.oxb:w.t:f.:a Gaus..'Oi<m sh.apo <tithe hrm: 

-;.v-btr~· T ::::. {fth': sy:w.ho1 ti.crH-:' r.md t < n kw tlw r.be timt~ and f.> n klr the iaU time. 
The C.E ~"nd. d.ah RF s{gmd;:; dud not &xo tnmffihi.ttcd simu.ltam:>euu(y_ 

11.3.1.2\A 'fl:'WlsmH f}u.t.of-l.k~t~nd. Sp«~d.!.'"UnL 'fhe t.nm~.m.itt.Bd powv rtuwide t[H; &p;:~dh<~d hand 
slwJl meet M' <~xwe:d t.hv :reh:t.bn> r~.ttenmd::i<;n (RAJ ,lf*~ified twlow, ut<<br the {oU.owbg 0:1»dibm3: 
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(SCVSR02
Sad SG POR Bid
 
 ESMAATB  

‘The reuviver ahall be caine of wperiing ina wlle amdronmernt loaded wilh TY sigails Gor example,
every 6 Mie wmthe TESA) The TY signals.shell bene higher than +) dOmV seak video of the receiver
doudal osbleiaterfacs,

LAL Receive Input Mechonion! Mequirements. The receiver mechanioul interface shell be a
(hd fomaio Peers coasiol commected. The cuuiocton te ine braathand meshvueshel) bethrecih @ deat
drop cable wilh @ meting male F-series connector For singieabie configurations, the sane oueclor may
be uded for seoble arid ocanamit,

 
 

Ud.Lad Rraenit bateriaas

HALL24 Teentt Ondout Peomedance. The nominal ontput inpedanice at the tineodt pert shel!
becTL) The reborn loos withinthe dateandcollision enlariemcnt frenemer band ahall beat hast 14 dB
WEA powes apulied

UOL2S Trenwniiied AP Packet Formal. Poure 11-0 shows the tranenibied RP packet format.

TLS. Tranomit Specttum aad Groans Delay Characteriatics The transmit RP dete signal
ahall be binary phageabitikeyod (PSK) mulated and shal have @ frequency asectrum eduivelent te
hashed reisad-casing Nequist filtering witha rallell factor dai of).4, and withia the fhuite af Fig 1-7.
Por rectanauler puleos, the filter characteristic is

   

  

 

a

1G SE OW BE

; ; wih f2 afoot {EF frye8 age Pb jw feet sccenneaan aR

E«Regis sow atl ba£ t

: ik |p > ae s)|Ay

wheres T =.ane grmbol thee (10 me dor 10 Mie? and a = DA, and the Dre rem acusunte for dae sin gar epes-
trem of NRE ramdaer data.

The total variation in group delay from Civenit DO tothe BP coawial meditun interfaed ahall net exceed
20 na in the frequency bead trem the carrie? frequency te cS Me, amd Be oe tek 68 Ml,

‘The collision enforcediest (CH: clowal shall bo a constant amulitude pulse with contesllad torm-on and
tuursolftimes: Randomriodulation may be added le reduce the prebatility of cancellation when more than
ane CE Slvial is récebend simnltencousds: ‘The modulated signal eball nave. an inetantaneous frequency
within G78 MMe of the CE hand center Frequency and ehall comlerm to the-specirats mask. epociied in
113.134. Therendom medulation may be derived fram Enectransnit NRA date sbrean.
he CEsignal rise ered fel dimesshall ameroximate@ Gaussian shepe of the formu:

 

 
whore T= ane aymibel time aed to for the cise time-and fol for the Gall fie.

The tlE and data RE sienale shall not be iranamibied simulanecualy,

 

UMDreennit CrotaofEhud. Goectioium. The foanamitted power adlenie Gee spec Sed hand
shall mentor exceed theo reintive attenuation (RA) apesified helowunder the following conelitions:

ih
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hli:;: PVt@: 

Fig \lAJ 

?:. M1ABtH\J HP)f¥ MJ% i'Oiif 
hi.!. r:M(.S Hi HF$ 

PMekfd l:'\w-a;;nt nnd 'r:i.md.&:fi; tHJ~;tt'lttJt \AXJi i:n (\~w_xiwl C+.ih!@ bTiNYfi'KA} 

i' li ''ff':'<I'II'HH{!')/hi 

\hi? titb)t 

ftA1.l,$A1 Nwnh"Htt.!tMtbti:ntf Siwtnmt T . ..tt&km:gn HkH{Mi;rt:.mer:tL Tb·· IUF diqtH 
~sk~:n:~:t(:~j:~·iiHe:~:t!! ~tn Uhd r:*~~:t~:fHl (:n:bJ~:~ ·i:n:~:~t::.d1'th:~*:::: t~::;:-hihJ t:b:::-~: fd./t.L:1" Lt fM.)t· :Lw 
HhnH h+ h\:H: 1.1n:n 2(? dJJnt\" ttn.::; 

w 7 6 t11tj:ad 
HJ? tf.:::~:.t.~:fu 

iii uti <n 'L+Lcr: 
~::t'n ··t\l'l"':ti:\{lli'i!'\: 1\"H.:••:fh 

iL$,13\7 'f\~KnntttH Spu.d<H:nt Ou.!:put J!t~tqtdt>6WAUL AE "lmriPD+ :ilifpi.cdM di.Fn !}y;, tnu1ii·n:dttxr 

;h\h&r\d &ltd HlHJl he kARl thn.1 ··ZG dl>n\F rtnm h.:l iiJHH'ii<~H ;dgnnb 
ih:li\\ \:hi! whiin ;r.po;:tn.rln tnaMk 
q.J<<H\NI in U .J I L 

 a
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I 
(;,;\fffi!Ul 

tRH;lJHG¥ 

.F!g tV? 
Sp~1t::in:rm Rhwh i<rr R.F ll&to% Signal 

rsorr;c <%V.l·._:; : 180, 
Af.ff:.)UH~Hg Btd (:!.f/}~; ~.S.H~ "Riibi~"!~ 

~~ ~ ~ t~- & ;_0~:-~4Z/'. 
·--r-..--r""">'--i,_..'<t-'"o/"'""(''""""1o--'<(""-------~··•--t. ......................................... -----.--····•••••••u••••-.--4-•••""c••uu~•~•"•"'"'""" 

!!Pf't:f. M~Q UJG~· _J ., ~ . 
Mf!l: 

"fig H-8 
Th:nurmit (h.l!t-!!:~l-tha:d PoW'%~'- Attn.-rnlati<~n 

:tLU.I$\.5 c~dhs:h~n. E:nforcmmmt S~gmd VM..th.M.g0 .lh~qui~~[Uf)fit. 11t<' r:olLsiun tom:fore~:mHnt .HY 
dgrral. ha.kage 0 tb,; Ukl.o.id cable du6rsg &tA tnuHJ:nime>bn and while dH~ MAU ~"' nnt otfi:~n.:ing m"lb;:~om;; 
sh<J"l l;,,~ JQ.\.<5 th<J.n G dHmY .-r.m.s•, LNlkngE f~hdl tw 'lcs•c.i t.hnn. ···2\"i dHmV nn:-1 "\Iii hen tlw ~AA"l.1 it; tNt in. tho 
h>H'l .. '>tnL~rion <node, 

llJL.L2.& 'irru:t~mrit f}o:t_put MNJumkal ff.eqtdir&.mfm.kl, Tk~ tro.n~-n-;it. m~'chimkd iHtetf:\.0:1 dmll 
he a 70 .U. h:ittdf f'-0er~(~~; cca.:da1 wrma~tor. The <:'(mnu:thm v~ t,b: ~t(hH\h;md n«,~hum clw U h: tLnmgh ,; 

1H1 
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Spectrom Mask for Rl Teate Slemnal

 
som aan ae —! ie

Pie8
Tranemiit tiutel-Hand Power Alteaties

UBS Collision Enforcement Siguel Leakage Hequinement. The ediligion oniorcement HE
goalakage te the tuaxial cable during data drutemiscion and while the STAD Tet eoiieins collisions,

#halle Joes then 8 dio rr, Legkngs shall be less then -20 dB) me when the MAT! Gf nat is che
: Hash medi,

  
   

  

TLL Tyan? Chodiwed Meckended! Meqiutrements, The traneribwmechaaietl iatecfacu shall
bea 78 0fossle F-aerias teavial eoanector, The connestion ta the brcadbaadsmediasi shell he chenogh a

Aa
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IS<).{ff>:C tlflW<l ~ :\SJ3 
A.NSUil<E:E Shl :SV2.;\ 1~r:trr H.d:lhw.~ 

cmnbl dr<lp cabh) udth o\ HHttl.ng mah~ F-·s.e-nes cm:u:l.ed/lL Fnr dngk> r.ahh.~, im;hd.btiono;, th<~ Bam<.· r.mm.ect.or 
t1'1}\Y h) n;;:Hi br t:nu\:->;mit and :re-ceive .. 

:n.;q£ &IAU Frcqne:n©'y- /d.lo.::ation~,. 'Ihe bnmdbsn.d MA U urrea a d.ats hand 14 MHz: wi~:k anJ. tm. adj.a
tent co1liskrr.< enhrcc.m.::nt ba.:nd 4 Mlh widt~, A tltnt.fk tible midq:Ait (.,'(mt\gut't.tlo~t with n frequency otl'set 
-of IS6 SS Mfh:, r;t Ui2.25 tv.!Tlz between. f,~n'i'a:r.d am:l l.'eVer.se r.bannda im l""N~<>mmenbld. Othwr cu:nHgun:.~
tions, indttdit!..g' duah:.ahl.i), wher.r>: fiwwH:rd and rev,trse ekm.nd.s m.'"£ m:; :+q:::mn>t;e unldi:rHr.HrmgJ c.ableG·, ;d§n 
an: pennit4A.M 'f'he p.KJfcr!:"Gd puking fiw the mmsJ North Arntwk:ai1 $ MHz rbmwds is Bpfw.if:h:d h Tabb 
1L2-l and 'bJJ.b H.2··2. The t.abh>r Hb0 ~J}()tlJ}' the thtta tM<."-i.et c; tdHskm. H1fbn::eme.nt ced.0; fn~qu<'nty 
fvr !H'Jth bt.hd, wnd for ;;in.gll3~eal.:Je :.tyd.e-ms, tbt~ kequen.cy transb.hnn and H:w headf"-.nd bcal or;t'ilhlt.M 
ft-oq tw:ncy; 

!U.l..Jt3 S.tngJe.t;uMe S.ytftc~ns FECq"ency A.i.locmtlnn:!'l." Tnbie 1L2J Hsts the: pcrmbsihl.o h:><> 
quenc,T hand. alk~>t;atkms. fbr cing'kH::.nbk gy;d:e.ms. 'fu•c 1.8:L25 1\f.Hz trmm.l.at:iun b n~wmmi.u:u:Jw:l for· aH aw"v 
deeigus, Th<1 1f:i6 25 MH1 tnmdation if; aUuwHl fiw compatibility with tiilHdl ~tridiaq wy<4e.rna. Thi; 
150.25 Mih tr;:mshhon nmults in a rever»<.d. of the dah;~ <lrd cvllisvm <mfi:~rc(~t:rh'~nt bands, us the lower sid<'· 
l:w.md. [r UFH~& 

11JL2.2 Dud~Cahh~ Systems Frequency Al~ati.Ol1Hs:! h. nord:nmda%d d.tHtl~eahle 1tystems tran.i-ii·· 
mit and rete.Jv? frequ<:,•nd<;>,<; ~lh'. idmtU.ca.L Tabl? 1L2<t hsill Gw wt;rmbdb10 fNqi.Hmey bs:nd alloca;l)nns ln. 
!HIT1<E instances transinkld dualu.ihJ.e &f3k':m.; Kte iu4ahcd, tn ClHth caf\.fl('; H1e, dn.gh>tHbh fr.'eqtH.'llt,Y nll~>:::a· 
bm!i' may h"; "fJiwd. 
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(3) -~· ~isn~>to~ th-w· p~;f~r.·~~ fro.q.t~~~~j~ ~~lkx::aii-..0~).. 
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24G-264 
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HJ)JLt Eleddeal bv~lnth)n ll.equil'e~:neub<- '1'he tAAli must :p:r.m+b trwb.tbn bdwum Ww AUT 
cable and the h:roadlnntd. eoa:xid m.odim:rL T.h.e lsn1eJkm ~mpeda.t\:t0 eh.<:<H. )x; g"f"t)d0r- th~n iWO kn at GO fol"z,. 
mMsmxd botwoim ~my ton(h.Jctor lincbding; <-:hield} of the Al..T Int&rface c:ahk~ >md dtl1et' tlw >:Xln:ter nm.du.t· 
t.-.w nr sh.h;ld Hf the coux.i.ai ~able The bnla:tk1n me;arm prnvided shall h~1 ahte to withstand. 500 Vat m:s br 
mw .mim.:.ttc 

Th~l MAlT pGwer gupp1y jJpt'nvids-0, i>tvill meet. the apprup:ri~L:'. natinmd rHptimmec;:d;,s, Se"' B.efeNt1Ci1 [8j 
Kw gu.kb.nrt! .. 

' 'th' wm'Jlm:kr of U ;;.z !lrd dl <11 1"J.j.~.i >md. Jl.:U:-2 «N' nci. put a! the ISO ;\t<>dm:d. l''rqllen<:y i.ilbcatiun~l 'lT"-.. sm1ti>~i: hr 
~}::·~ti(>~:::~j ~St:!~~~.d:t:ttdi;.:;atB.::~{~. 

H.l-8 

ESERGD +
SESHIERE OOo

 
 

8
ypSS Ee LOCALANE METROPOLPEAN ALMANPWORSS:

 tonal drop cable with a mating wale F-series connector, Forgings cable ineteliations, the same camector
may be peedfor fransinit and rosive,

TAS MAD Frequesey Allocations. The broathand MAT uses 4 date band 14 MBlc wide and an adie.
cong dollision enforcement bard4 Mile wide. Agingcable orideplit oinfiguration with a frequency offket
aw166.26 Mis or 102.98 Mie bebween forward asd reverse chamngla ia recommended. Other configura-
Hone,chiding dusleable, where forward and reverse channels wre on separate wnldirectonal cablesal
ave permitted.” The peoferradnotring fie the wsusl North American & MMechannels is speciRed ta Table
ViLGi and Teble 21.9.2. The tables alec specify the date casnier or collision enfoscermnt conter fecucn
for gach band, ard for shighecable syvtems, ibe drequemoyr translation and the headend local cacilletie
Praquaicy,

  
  
 

  

ILSSingletable Systodis Preequency Allocations.” ‘Table LL2-L Hate the permiseble fre-
sueney band allocutions for single-cable eystems. ‘The 15028 Mis translation is recommended far all new
dedigns, The ESG0: Mids transiation is allownad for commpaitiniiiby With some cxishing evetems. “The
S628 Mis treamsiation reauiis inaveversal ofthe data and collision onlorcenemt bands, ag the lower side-
Deere Ee Ehgeedd

 
 

 

1228 DeelCabie Syveteme Frequency AMecations.” In naniranslatad dualcable aveteme trans
mit and romlve frequencies are identical 4 Band allocebioris. isal. Table 118-2 bets the permissible daquen
serie Instances translated dual-cuble eyetemdéare installed, Ip such cages the aingle-csble frequency algun
tone may bea weed.

   
  

Tee DLR

Single-Cable Frequency Allocations (Preqacncios tm Mle)
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   tay Peet ey ieleramen of the gi wariey and hesadend|
(@ aenotie he soalaered finde! Phelan.

LSS ACT Electrical Characteristics

WSS Electrical Ivelation Requirements. The MAU must provide isolation between the ALT
cable and the brosdbawd coasial muxiivm. Tha iscletion doepedarceall bo grenter than BAG ei? et 60 Ee,
Measured belwean aay emaduotor (includmg eield} of tha AU Interface cable and efther the counter samduc-
tor or ahield- af the coanial cable. The isolation means provided shall beable te withstand 500 Vac. cms for
ane tibvate.

 

 

 

The MAUpower supaly foroeidi,

for guidance,
 all weet the apoeoprinke ational raqudremeants, Seo Reference [5]
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C3MAif.:U 

J'&hie LL.Z.2 

TSCYH';C ~WO'l·3 ~ 18% 
AN"blJWT;E SG. ljUJ :l, Lhh b"iiHrm. 

.fhtd·CHbl~ Ft'BQTI0f.H:y A1hm.a~tim:n: (Fn<:~[~Utmeies lu Mllzl 

:::::::::::-:~~_,.....,,_.,_.,_,_....,>m~:»:a::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~; 

Ihw <>ll fhf .Datn 
Bard 

Cr::H E"nf 
h~r,.rl 

--------·······························································································-
a~~r~n 

4<>·0f 

Iff ... (;);(. 

f;,). .. .f>8 

(M_; .. y<¢ 

i:!i:\-ff(; 

22&--?A"t 

;.o:<H··%8 

Nt>··'lfA 

i4()-···2tli) 

~1>~---2t~6 

~S---~~·~ 

N<?l1!$: (li '>'-""~' ,,r tbt'% ~plhnd ~iliJld< <'.1"'.' '""'-'rh.rp\.r<,g. 
(";::; f:~r-::-::cwr.:.cy tD~lr~ir1~~ :}f'L~@ d~~- ~~B.?T1·m~ ~~h~H ~ ·:t-: ]:{S k.H:.:.. 
(3) ~ d~nr~e~ th-t~ r.-vrl~.!) .. =?rti.i fn~q.:.~:..~! i.:.lt{;.;.;&tk:t~:":t~ 

r,G .. .fA 

~V}-·<i:fll 

f};2 ... t)(, 

63-l:i 

-u~·m 

g .. fA 

242---N& 

;;;4s. .. :m2 

't~d···Lii\ 

iGO···:ilfh 

.~f>r>··Z:G 

;;r;-;;; .. -;,::(f) 

lU:L'l2 Cvrwnt Conm..~mp.H(Ml, 1'b.F ::MAU may mfiH) i.L> (Mil ptM(~.r o>upply hut is cleo ~n.o,.,.~d b llJC 

Uw power E1.1pplbd by the J.JTE t!:H'DUf'h the AUf trthhl, WhEn drawing cur.r0nt from the .AUt the c•n::n.ont 
~baH not <m:o:-;cd {).5 A gg r:rovkl.cd ~)y th.t' Al'f B0Hn::e. Tb~ .MAU z,l:o.ll he Ctqx"--hle of qwrating h'.."ffi dl pM>:>i· 
bhl vdtHgi' mmre.!a H 8 \mppH ed by t h.t; DT f.'~ th.n~ue.h the :!'i'ili>'>"Line<.;' 0f an v...rm i;-:;>1 ibk~ AtE W"h bhfi < Th0 .MAU" 
sh.Rl"l not d~;;:rupt dm hmeAband nMxini med.bm ifhouid H~M; DT.E pu>.<>'~;:r ;;;.mm:e fiJI.! below tb~ minimum 
<){}flr!.tb.ma11evd under ahUH"HHJ MAU ({:>{d. wnditiom::. Ttw rAAU rhnll [w hbdc.J. p:zternaHy tn dt•nti:(';'" 
the nornin:il ·q!.lw~ <,fc.u.wet:t required hy the deviw ~t th~· AUL 

HJI-3.3 fhiY& &tttd :iU~HlV"!!:!F 1V:i€:pll:n:mwnt@. Thr, mqu:lrf'-m~m1~<:< fM' AlH ctthk: driver and n::•Y·~tw*' 
oomwm.entfi '>Vi thin the MAU (c\.1\·l idonti.ml with these o:ipcdhed. in Ser.hon. 7 of th.l01 sh.n.dtt:rd .. The drivers 
shdl pnwklc t'l\g:r~.a.l>~ U.1at me;.;;t th.~ ~ymmctry 4nd;iitton:'i'qui:nnmmh nfGn~uit or: ddink~d in Gcctbn '"lund 
the rt't<~i~'rs ~baH a<~eept fjgnab that have trwa>1~d the wvr~t..;;aw.;; lcngt}w vf AUI <::<<.bb 

tUU'L4 AUJ Mecha..ulcd Cm:t.n~ction. Th~~ MAU >~.haU he provided with a 15~pin :maie oon.neetor m:; 
lifp<·w.ined. in ddaH in L~e FL..S!AUt gpo;:Tt~t~tiom;, in 7.6 of thi& &hmdnnL 

lL$;4 :11/!A.U 'rt-m.~~srm- C.l:w,raoteri!d:hm. Signals p:resenhxl on Oreuxt. D(J are t,rfin$f0rrned into ~;i.gnd;;; 
at tlw r.mu:id cable interface hy debyin¥ tlwm md h,v nAwmd:ting tkwm .. Signals <J t the o:mxii.l.l c~~hk 
inkw'ia~;1:l ara tnmsfhrmd into dgnahi <•n C::i:reu\t Dl <Jnd. Cin~uit f:I by a di:Fhent fn~mbg eha.ng•! and. by 
~Hidihonst cl*lRy. 

H,JL-U.AUI to Coaxi&i f.;cilhh~ F:mm1n,g f.~harnwteri'!ltie!L .Dd:a pn-:scnh~d (Jtt Crreu"lt f.HJ EhirH ii:rst 
be received d:ifft.renhally; thmt M<uH~hpst;{;:r d"endPd i ntn ~m Nitl dzd~l stnw.o.m, Th~ f'ra:mit~g of Uw d<:d:.a 8hdl 
W:mn 1x-) t-r.~1.ru;rforrud. into a new :f)('H~ket hr frt"i'B(-mhtdon to tho RF mcclulHtor in ~lle foE;..;w~ng way { s~e 
.Fig ll-6 m~d. Fig 11··1"1}: 

CD Up t-o i} hit~ 0f th.1:l inmming dats sb~Hun may tN~ dmppeii fi:.:r dt>L'<'Hr>n and fdundl<:o§t!:>r &.c.eor:Eng 
pm~pOi>Hr.l, 

(S} Begin-ning with i±B D..rst t..:-wc;, 2U hi~:il ,d t.~rv-vnt ;(H.>tWnt shdl b~ $.tnt hw r"'tdm.'r ~yru::.hrvniKtttiM 
and dm·;k: r<~C>:W0t}'. 
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16.2.2 Cieat Commumption. The MAUmay hove ie own piwer enpply butde- alee allowed te use

the penver guyov the EPDM throggh the AUT cable. When drawing corront from thea AUT, the cerrent
ghall net axoced (jules orovidad te the ALsource. The MOAU shall be eapable ofoperating for all pase
ble vollage sourees ay supmlied bythe TYPE theough the resistence of all permiasibie AUT! cables. The AAT
shall nob disrupl ihe proadbam! ceasia! mediyin should the IXTE power sowree fall below the ori
onerabonme! level under abnormal MAU ead conditions. Phe MAT! shall be igheled exheenally to ideatiir
the nominalcalue ofcurrent required by the deview at fae AUL,

IL. Diver gat Receiver Recwiraments, The requirements fe ALcable driver aud receiver
conipamerts wiibur the MEAare ddoniical with those apeciiied inSeckion 7 of this starcdard. The deprers
shell provicie slunals that cieet the symmetry addjitter requirements ef (ireuit DI defined in Bertion ¥ and
the receivers shall aceemt slenale that bave traversed Une worst-uaselengths ofAUT cable

DES.AUT Mechenioal Commotion, The MAU shall be provided with a PS-pin wale commectar as
specified in delaibin the PLAVAUT epeciiuntions on 7. Gof this standard.

Bt MAU? Trecelier Characteristics. Signals presented om Circuit D0 are transformed inte signals
at the coaxial cable interface by delaying them and br reformatting thom. Simals atthe omodal cable™.

ietorlate ere transtiomed bite aynala an OlreitBD] and Cemelt Cl by a different fremiag change ame by
ackdithonal deles.

HahaAGG to Comal Coble Proming Chernctoristicn, Duta presented am Chait 90 shall rat
mereccived differentially thon Manchester decoded inion an NWA data stream. The framing of dhe data hall
then, he transiorined inte a new packet dar presentation te tha RE modulator in ihe following wey (eee
Pig Uie@ and Pig Ligh

oO Upto & bite of theineoming dmbs stream may be dropped for detection and Manchester deasding
BHTBORER.

(2) Beghraitg with the flret-merd, 0 bite of zarp-une pattem chal be aonb for receiver egachrommation
and nleok secevrery,
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F\)in~C <~02<1 o HHJ 
A.NSrJEgf.~.:r;. ~t~.J f~j~\ ~t 1 thtt f~~hd:tw 

Fig :tNt 
Packet Fm~ttM.t at Moihdah::w input 

r:n The ned: i'Ni! Ub Ctt)7(00tlQ in. Uw [ncow.bg }A>Jbrn} :'0h~l) both ht! ~d: t~x Z(lr() And. hnn t.h£, Umw:rm:1:1.· 
He& l\.hd.e Ddi.mi.ttr CJMD\ The UMD ahaJl. takE the phTe<c d'(hF zerG<lYHl in. tht~ incoming pd:b.nT\;. 
it d:u:Jt not. he iHscrted hk~ the dnhl. i>t.'wmn. 

{4) AU 't<omO:i.ni.n,g hiU b t:h•o ptGJmbh.', SFD, and daLa iieki'! didl l':K; tcwrn.Inbkd C..;d.n.g ;). tXI'TJ.' \U.W 
iiUJtmhbr plns ~" difrenonbal uwiwb:rpi+ 1.LS.,LJ:L 

en A £Oflt>an.1ble (.BEOFI.}} V.ll1:'d!<ti.ng ilFH zvm fn!iow0d by za uuc-s s.Jwl1 tw u:.Urd in:nmxl.i.at.z:Jy afLer tJu; 
lad sn'arnbkd. data hit (th,;.>. pm1L.1.mhh> is not Hc.tHmb'led), Tl:w pc,sLunb'k !Nl'J b~~ oxtonded. ht aihvi 
<:0nt.:rdbJ. hmmff nftb~ tm.n.smitud Ei,r{·nd, :-m J~awn l.n Fig 11/1. 

(6} AH \d:;! {u.nm<diH.ed p.rt<tr:nbL:o; Ul'k[.}; !!.·Gt'<:'lmtded pH~&;nhle, 8.FfJ, a.nd dat;\,; and pndmnb\e) a:rP 
i.nv<n:k)'l.t 

(7} t\.H bit:-~ ~~Gt}t 1/J tl-J1 }i.F modt~·h:rt-nr are diffr:t(~n.t.~:o..Hy (Jlt.oded .. Figur~ 11--.t1· shov\~t1: tfN-~ Hppf::·a rf.ln-c:(~ or 
lh'l' dnut b.>fon·) a:n.d. srbw the {WE:rrmt.iai emrndtcr~ 

(0) 'I'he SQF 1bst sequJ:~nct r;hall t<~ gen;:~r:tte•:1 ath~.t 0. flutcumihl d.i.Jta !Y<lrii;ltJ"i»dMl by tmm<i":' ibirg a 
v~U.idon <mhlri"e n·H~nt rtF dgn Hi with. 0w h ming g.}o>'ttt in Fig H .. C 

fkcnuw:> tbe prea:mhk of tbe ine,:~ming dda on Cin:u.Lt .DO i£< modifh~d, it k <liliitlnt0d tbd; I'Vl'Es getmr:aL) 

a tnh.l.imum Lmgtb pn~mmblc d47 hiV;, Thzc ma:<mmn p:rcamhk lcngdJ b aUowdi. tn he G2 hHn, ~'-"-' Nhuwn in 
.Fig :U.-·6, 

lL.,UU Sen:umbler and fh.ft'erenthd l:Lttt:Dding M;,.wft.dt.'fltttett.tJL 'ftw NRZ datH shdi ht so\Hn

hL .. ~ci. (using a (.~CfTT v:sfl.fypt~ Etraxn hhr} A new· 8()'-''d "'haH b1,1 U~F:d hy d\(J i:'C'tC:Uubhe~' for every IK)W pac.kxt. 
pnu&cd:od by the DTE to tJw .l\IAT.L Figure LkW l8i a dh.,g:rJrn nf;;1 typitd ~c:nunbht· impk:rtH.'ntahmL 

'The 11c:rn:mb.!.t.A .NHZ data Bih~1.H. h.:. differsnth.Hy trH::vdd {f:-'e-0 Fig n..:n kw <' t.ypiud impim:w-m:tatbni 
'f.'l1e <Jnthx~ enc.tdJng pt\KB~ii (.'Xtmprid:ng htL se.n~mbhng i'm.d. d:iffcronti<>J Qnt:odi:ng i.0. ewH~n.hsl.ly r.{luiva." 

knt ton dhbktn. {;f th' pd.y:n.tt.mi..a.I njp:r01-'icnthg the dutx t0 h; tomsmi.tvd hy tJw fo)bw:i:ng p-dyr.wmid: 

1UL4S~ Cn&kl'l:hd Cable h;; Alii 1/rnmin.g Cf:w.:r.n.et.eddk&, Tb:: MAt! ~bE dHn(0dnte, ,1;6~·:rPntially 
dcrude, <md lnvm:t t!w reo<vcd RF datn !!'i.gmd to :ret:o\.'T~r Hw ?ltmmhleJ md -Lav~c:rtcd dHLt st:r<:'am, Chelf. 
:\lhsH b: rteu.Y<:rd i'i.nd a n~pliea {tf tlw· unftlte.rsd and rwn.hvortGd tn.u.:.;.;mittH:J. dd<i., st:rwmi dt&Ti h~ U0· 

at:£-d .. The :r:e,gtorfA dahl ~hal! bt fun.:('d tu a bgie "onJ' H'Lltf:~ wlww:~ver mt EF d.a:Li. sign<tl tii d<it&:1:<·n1L Thb 
p;x;v\~rl.ts LJs<~ tiAl.D dettttiun. r.mJ. .f . .H~>.:ca ft':J,'ltMnblc ikkdiun wb:m rw tDrri1o:r io) ptf'>&'nL 

Tiw framing in.fonxHtion r<mGdmA i.n the HF data 5t:rea.m. shall !x~ tW:~d bJ 1'Ci~Vtt.'1i;tuet the n~edvcrl thta 
81} Hn.t rw mo:w tbm 8 bit.1 are 'l<~t<t: und rv.~ Uhlr;;:c than nm! bit; m:ld;;:cd tu tl.m p:rea.mblc fi.dd, an.d no bib ilt-.:~ 
<J.dihA tc or lo~\t. f1\1tn the end tA'tJw t:n:m.mnit d.Hb. Detoz::tiun ufthi) t1MD i.n. Ht<J ·uJo~h·t~ data 3hdl ~nib1.G.~, 
a£t.er a find. dday, a l<>t:r.Uy gene:r.<ttcd p:rcar.nWe ~~cqm-:tH;e \lf ;wm<ms pdtt:rtL Thh ;mtk;:r.n. "filh L/' the 
pl.Y~1.rnb'k bit:& ;dhmd dtw tn Hw fi:"'&cming hfo:m;1h•m d. thF bq:;irming <d l.hP Fle.kd: the zer•>·-niW ,wneh.ts· 
nL:at:hm mnt chek tfx<Nery scqmmw,. he UMD, ~md th<o' de:M::nnnbler ~Jp<t.:hro.n.i,;d;ion "!<-;qulor\ee. 
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demodulnte, diverentially
led amd inwerter! data stecam, (deck,
ancmibted data shream shall be cre- 
 
 

 

 > Bee ae,

nts . ble data
The iremhip inferwiation cméained da the EP dk

oethal ueicra thon 6 inte are dest and ne more t ed te tht preamble fleld, and no bite axe
mulded to or lost from: the endof the tramamnit date. Detection of the UMD in thea wieslive date dhall futhate,

alter # Bxoda LBB, tpeaily generated, eameceqtienea ee gemeone patter. Tide past “Wile inf She:
henge dy ee38 wf ine© packer thesZOP-One SRehes

  

SiMete recoitirued the received data 
 
 

    
  
  

 
 

eae

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



TSO!rEC iHU·~' : .Hi.\> 
:; ~'Bt1 EEE ~~~~d. :::J.::L :n: } £~t\=q Ji\Eti~~~ 

r·····································································-~·-························=·-~1 

i 

~--~~~~-~~~;;;.,c;_~~~~-~~~~····~ 

TX DATA ............................... ·.·.·.·,.-J_.·.·.·.·.·.i[>,. . . . ·· ....... 1.. 1 •• ,,_! "···· I 
! I "" SHTT ME.G!S!T+t 

TAP 
i i H 
i '---------~················ .. -· .. ················~--.:! 

I ---~~----~,~~~ .... -. ~~~~-~~~---~+------+~~· 

r 

II l 

.F.\g liAO 
Suambk>r 

................................. ! 

I 

········~ ,~······~,,, i 
! Wi ' · ~~-v~~; . ..... ......................... ~ \ ' l 

. i i )=--&."-· 

···························' ~·········./ j l J{, ............ . 
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thfh~~P.B.thd .Ew::mk.'r 

U.?H.AMf.l! .. f':D 
TX GP.JA 

Tbe MAC oib U dcY."ntmHc thwn~cc i vml Jato. t~;il ing ::! t:<:ilf<YHt."h:rnniz ing ( CCITr V.2J.-typG} d0;:< r..ran1ld<w. 
T<b prb:r kr:wwblg>:~ of b0 ~~c.~d U.ii>:d. hy tho M:ta:mbl~'Y f"ktL h~~ D.i>nttr.~e.J: by t.he de~ero.mhkn ..-:ircu~L Tlw 
J.<c•'"e.rambbr i>hd! hi·l>'0 VJ}id oatpat lM b.tu fhnn 2n hit irrtervah~ o.flnr. th<· UMD ilii d.d>:~cb•d by ihH 
r.xcl\icr. An m;.mnpk d" 'ill de~cnnd.llv i~ :<L>:~'A-'11 in Fig H..:L2. The d/'fervntinl Q.q:odiq; pi>x"f(lrrux~d by the 
cli'J-:tHKhllHi:or r.md the tb;~e.rambHng fu.r,.d.hn a:rc FB8.o:<tthl.ly ~'((\,JiYaknt h! mviCrJy;ng the ren:ived. rx{;,·ln
n\i(J by i}(x} ail- clefin._'u in the MT~mbTh1g <H'Hl diflh-e.n.th~ Hw:dinJ r<:quir>..•nNmL n1i:;weLcn dx~vH .. 

Aftt.r th~ d~:--;crumb!er -~~ ~yncbw:tnitd, 2~\ bih :t~ftt~r the UM.U, t.hN c<>m·x'tly de~>tn~mhled t'tG:iv(, daLl, 
darhn.g- with tb: 24th bit. a:tk:r the UM.V. r.:hdl be t:r.a.m>.fbrred t~l tl~0 M.tim::hv<er (mt.N~er md. Hwr'.'f'r<!m V~ 
ti'.H AlJf. Th: <h>hq rw~m th0 deteetion Gfth<~ U.MD h tlH~ hq;innbg (,[ th~ h<cHLl,'f' ff*.'lWrd.f:d 't.~lt'G··i!n~.' wn,, 
tern 3\:ml!l:w dws~m S0 that HO mv:rc tho.n G bitt-: d' pr<';ud!l0 o.re b,.t, and thl m1lrt~ \han one hit w:L!.':.'d, in 
•xn.r~m~i ~2-io n E:mn C:1 IT uit f.\0 b Gi:rcdt m. 

Th~) M.AU $hall dd;ect Hn' "<wn/' foLbwPd hy 2? '\muJ'' \the po-st:nmhh p<.them) ami, i:n <::<•ttjcndhm with 
t:he "lose! ,>f ea:r:r.kr dde-r.t.km h~ the data hmd <lr th0 p.nl:ii':ne~: uf H edlidon mfo.~'-t.e:-:,ent dd:~1ction. !'i\f-"d, 
e>haH 'mi>·Me tlmt th0 pad~0t P'W1«:"Yt.td hl thu Lx::...d D'[:E }t;(l% H.>) extrmt&Kl"' hit!'i added by the MA.U b Hw 
md of the ;mckd. 
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inferential acoder

The BOAR ahall deseramble the received data waing a adlfwonehronising: (OCPPT V2d-type) daustambho.
Ne grb knowlades of ise seed, used by the scrambler shall be asnumed be the descrambler erat The
dewerambler shall heave vabd cargat na Laler fhen 28 bil intervele alker De UMD) in cdetected by the
rocciver sin cumple of a descrambler jg ahown in Fiy 112. The diterential decading perfermed be the
demodulater and the tidncremN ig fimetien are assentially eovivalent te mwliiniving the received: polpas
mial iv Oke? ae defined in the suramtbling and differential enaxling requirements subsection abuva,

   

 

After the descrambler is esmeluoteiced, 20 bite after the UME the correctly ceserambled pacetve data,
starting with the 26h bit atler the UMIL shall be trenesforeed €0 the Nuwiaeter Gricwler and therefrom fea
the AUL Phe deley fiom the detection of the TYME) ie the berhuning of Hbe locally generated cepn-one- pats
tern shall bo chosen ae Uiet ae xoore than G bits af prewuble are lost, and me more than ome bib aedeled, dn
istinsmission from: Chrenit 20 ta Circuit DY.

 
  

Tho MAS! sivall detect the “aero” felled by G2 “nei” (the postamblo pattern) and in sonhinedion with
the lose of cartier deloction ji the deta band er the eraseneof a collision anfoecement detecting signal,
Sind) Pigwrt thal the packet presentech ta the inca) OYE nesta oxtranadus bite added by the RAL? to the
and ofthe yecket.
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ISO!H~'C i:\1:\02 ~ ' WSJ 
ANBl!fZEZ &d. ilnt!L UJK\ £:r:Htbr; 

T>'<J' iN> 
~·~ ;?::} 

"·················""""·"·'--~! .... :>-
F.i.bf l1-l2 

Dmrelr<ubble:t 

The 8({"£ 'Khat s~gnn! <huH be dcwct:cd o:n the HF lnterLv:a and ~;he sq.e. signrd ~b.&H he pr<;wmted bo Gi> 
cuit CT of the Lrs.n!ilmitcing MA.U, om.bj<~i: to the liming tet>:trieiim:w of H.3.4 .. 5A .. If thz; il'ignd is rwt 
n&~;(;rvd at the RF ·lnterface due ta tuilurP of any elmnt.nt in t:b.1 transmiH&r o:r :ree-ehtet, no SQE ~;ign.al 
nmy bo p:tt)!oknted tu dw .AUL h tho event ;)f H C:(dbmon i%',f<rreoment., tiiHTgy will appear in the eoll.bhm 
tr:d"i:rtx;:emt111t bin:td. widri:n th; e0;:\ ... wimh1w tim<:' a~ler i>H~trgy iinrt 4ppe:itB in the datH kmd .. G:rct~ft ClshaH 
be mwe:rti:od wh.en <:Hlli£ion !~nb:renwmt b &r1-1t deteehA ~md ;;hrdl CfrrtJnm; tn be; a.et:Iv<~ wntil uftet the RF 
<ilfnnJ on the RF pu:rt bw fmbaideci .. .N(tte that au sqs 'host dg;nul appctt<::k!d t<:J H packet Wh(>."!(t. k~tut:h i£ lN!il 
than t;h<"j ted .. }Nlndow timt Gt><~ than the m.!.ni:m~m dhwcd fh\dwt kugth) wm L'!:·) indid3n.Knbthf.thle fbo.m a 
tnllisiun entottvmtJ'lt, e:tCBpt by th.e M.i'HJ h:utH-tdtti.rtg, The t:ran§:mitting klt\0 toh~tll bdMl thia bb h0tmmt 
and dmH not: in.te:rp:rnt QtNl'I{Y in th.e tiJlbkm. <Jnfbr{:eme~1i; hmd to bee u eddr1ion when the kq;:th of the 
tra};is:a~it,{,~~d pH.:::-:'k(rt is. ~.f~s tiu1.n th~ ff"(i .... l:cvindow tiin{~ and th(~ 3 Qf: 1\~gt ¥.{(1q ~H~~n.ri~· tutH h·Gt::n trr4n ~nnit.t~~d. See 
t.h~: di&t:'urni.tm ln UA.2 fo:r mnre idbmwt:~im rm cf;d~witdow, 

n.::~..¢,3 t>ireu.H H(J to Circu.iit tH .F'ni!!m.ing Ch&r&©terimt!.0i!l. ln. th.E ab.mmtt (}f j tOtli&'i(Ht,. the 
padwt fo:tntal nfthH re.:~d'li! datf< at t.heAt!f jg illimtkal tc that. oHtw t:ranemdt rurta, G~<%~pt that thn'i) rnny 
b0 one mm:e pn:~amb!.li! bit th.an was s-&:'Ht at the hnnsm.it JX~rt ami up th G bib ofdw pre&m.bk~ hd. In the 
prese>H~<~ nta wA.li!ilion, tho f'Ctti'h~ dat4 i.;;: m'i.ddlned, hut ii!hoU !1!HH ~K properly tlanche8tur. tmco<k%L 

1:L,"L4:4 AUJ ta Cealtid Cable i1elw,y Char&d.eristkcs. The tJmh~.g m1d deb,Jrs <~sm:tthkA with d>P. 
trarmmJH.er of the MAU .1-we identified behw '"!.b emmre wn.lpdfhi.lity w:lth &!.l MAE'! Hw d0hya ide:n.tLfkd 
b-elow C&tn:i.Ot he m;:ce(di~d. nc~> tmded. off with e-ther delayr.~ in the &J'3iRHL 

HJL4.A.l Cinmit iJO to ltF f.h:tt.a §{p&i .Uelay, 'I:'hf~ dHhy irom It tra.ndtion en (:iH..':tltt no rA tho 
end of a bit tn Ut<~ IXITT<:s;;wndh:o.g phmm C:bnl%•~ of the RF dEta s:i,g;rwJ fsut.h bit ch.ootm so tba.t an 1{.F bun,;t 
phase eh.atwe does exigtJ shaH be nn mOl\\) th.an 24 hit btrt!.Wi, The dday fmm the f\mt 1:.:r.m-wi.thxr; l).h f:in:.uit 
t){) t(~ t}w flrat appe.ara.n~e (!fHJ<' Bt1(1t/0'; i:hJW6VOt, b not spetifJed <~RC<:rpt a,.q it is ddennht~:.d by nthertimirlg
.;\htioit~a~nk;, 

1:tJ.L4A:t Ch'.ewt DO t<O C:E llF 011tput Dehq; In tho <.w.:nt tbt the MAU UE.gi:n;o; n.Ydvia.g flnMg:y 
on the etki.:dgJ r.nediv.mjust before the DTE pnmonts dahl h1 th.eAUI, a cuUillhm shall br~ dt~Le: .. t-Cd 1<lC<t~lv~ ~;s 
d0E..:rihed in Fig H--4 .. 'f'be J.day from ib·\ first. bit at Cirtuit DO nf tiw AUI t.o the pnis:(m.t.udun of edJhiqn 
enfb:rtement At the eo<uial cr-.ble inw:rfacf) in this drnxmstance r.;hall be 32 ht Hr:Hw rtJotxirnum, 

t:LSA.4.$ 'Th'&@J..mttit Pmi!t&mlAe tu HQ.E 't'tlHt Signal Ehil&y,. The dElay from the h;\Hul t:rarw:iti(m ot 
tho fh&t bit at the fK18tamb1e (B:rou.dbvnd En.d. of Fnun.!.i Ddlmitn) n-:w<~8u:red at .. the R.F' p:wt t(~ the f>(J% 
pnint of the :r:bd.n.g B(lfre nfthe SQE Thslt sign.hl. gfwH be 35 ± 3 bit timw .. 

l.VL4AA SQ.E Tbd iHguaJ .b:mgth. The S({f: '..f!mt. i:liKnd lHngth. 'lh,,llT be MJ J: 1 bit htrHc!il os nwn
surtd at th.e 5(ht pninb ,~r thz\ RF r.~iftll.hL 
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 The Saye Tost ined shall be detected an the Ri interface and the SQstenal shall be presented ta Cre.
mit GL of the tramamitting MAU, sublect te the Hming resiricions of 1190.5.4. If the signal ie net
sbserved at the HF interface due to failure of amy clementbyOhe tranemitter or receiver, no SQ signal
may be presemted tothe AL. Ts the event.a onthisfon enforcement, oerey will appear in the collation
eovloreeiand. and wothin the cedsvimilawtine after energy first aNpears in thedeta bard. Careakt OF shallbe asserted wher collision onfircement ia frst delented and = wardtinoe ia he achieve anh! afer the

wHnalon the HT pert hea snbeided. Note that an. SQ! Tost aerial appended te a packal whowe leagthis leas
thanthe ced.womlow tine Gesv than the mininium allowed packet length] will be imdiislnenishshle fiom. a
eolliaion enforcement, excent by the MALT transmitting. The trangmitting MAU whall take thos inte agotunt
und ehall mot interpret onergy in. Mae eollisien entecasmecnt banddo boa ollision when the lesgth of the
transmitied packet is lass than the.omd.wmdowtite amd the SGTest sequence hag been, tranamitted, See
the discussion in 11.4 2 for mere infsrmation on oudwines:

  
 

   
   

  
 

 

iLe.4u2 Cirouit IMO do Chrendt DT Preming (Cherecteristiog. In the sheonce of o colleion, the
packetformunt-of the receive data at the AUT iaidantical to that of the transmit dats, exeest that there may
be one more greamile Di than was sent at the ieamamit pert and up tebite of the preamble lest. In the
presence of a colligion, fhereceive dota is undefined, but ahell still he peoneriy Manchester encoded.

  

   Ray

La44 AI te Coaviel Cable Deley Charncterisilos. ‘The Uming and deleve associated with the
transmitter of ine MAU are identified below. Th ensare compatibility with all MATs the deleye identified
below cauiat be escesded nur traded off with other delays in the avetem,

  

 ivba (iret DO to EP Dein Sheed Detlev. The delay thom & transition en

end of a bit te the corresponding phage change of the BPdute signal leech bet chosen so that an BF burst
phase change does eviet} whall be ne more teen 4 bet tees. The delay from the first creneitien an Cbreott
iO te the firet appearance of RE enerry, however, ig mot apecified excest as ible determined ev othur timing
contrabats,

cit DY ob tne

 

PLACirendi 0G to OR RP Gectoal Deltas. Inthe event that the MAU begine roceling energy

onthe codslal medium just betore the ITE»Perwaeip dateie dhe AUN, a cuieion shall be detected lscally, as
deneribeddiax Pug 2-4. ‘The delay fram the first bit-at Cireall DO af the AUT to the presentation. of collision
enfarecment at“dhe eomnial cable inberfned inthe clecemetance- abel] ise G2 Di dimes saxioir,

 
 

HLTeenslt Postamble to SQUE Test Signal Duley. The delay drome the Gita! rensitio
the fret bit of the poste ‘Broadband End of Frame Te ae} packeured at the RE port-te the Ado
pobdt of the rising aden ef the SQM That signal dhall be B42 3 bitdimes.

 
  

6.3.44.4 SOE Test Signal Length. Phe S56 Toot siemal longthoh
sured af the 80% paints ofthe RF eigmed.

 (he 80Gb) Bt dimes as siee-
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GSMA/CD 
l::0(ki.EG &8Jz.~.\: l.J!.lB 

c\NUflEEF Sd W.U .?, Ht<l i:C.Htiml 

::n . .:J .. 4J$ Con:.d.t.d Cahl1:1 tt~ AUf 00hG' Charmct0dt4!0&. The lVlll:l.T rcu:ivm· timing rmd ddaytl 
descri\:.'{(0 hdow t'ihan ltOt h'-" <~xuwdoo GT t:r::-Hbd <~U' \lfpkst any ofh<O>:t de.luyol in the eystmn, 

l:L3A.5d .Recdved B.F tu- Ch'cu.it fH Hd&y. When there is n.g wik:1i{m in prog-rmm., t.h.e deby fnm1 
the end oft he S.FD b thr.: r.u;;dvnd HF datu r.;igna] at the c~~mdal nth.te lnkr.f:ace ti:; Uu.o end ut the 8FT) on 
Cin:u.i.t Dl, "haU h~~ a mwdrrm:m uf 75 bit times (s<ofi Fig n. 111). The n:d.ninmm. it> nut. ~p.ecifk,d,, nor -Ls tkr 
dd.ay spedrlcd <it othtT lm:atiorm in Ute packcL 'fl1e end n.f {be SFD in th~! .n~c.ehrN~ RF daht tign.Hl (<Jt th.;: 
cnaxhl ea!At< inte:rfaee) b (j<,?fined a& ths hmt'·· at whJch th<:' enwkipe gf the ean·ier w~uld. ;xteE thmug.h the 
midpuint if th.P find bit fi:.1.bwi.ng the SFH \Vm;. a :wr-e and tlu! r.1e.nnnbbr dbahkd. 

! fl '.· .. · l MAX f"'N · fiMN 

M~WE}: t~Mt$ n~:; ~ rs 
<. fl " ~l)M0H\ Gi' rf\r..t,ff-8!.< 1!!l" (Hi Cift.C!!!f 00 

.Fig H-13 
No CoHfgi~tn TI:m.ing Diagram {Cmitt k~ AU.H 

:U.3A.5.2 Recehred ItF to CE RF Oudput and Cincnit r:1 f)day. ln the f>VHlt that a odE«imt i.s 
deb:-:;ted via th.0 bL .. by-Hi; em.npwdam:, tlw ddoy fNnl the ond uf Uw bit in whhh the C(~\lhion W<~:& ;;h~h.lCt<:e<l, 
:t1({. W0ptt~W.:'rt.bd. by th(~ .EF a.ignd, to the 5!}% point O.t\ the .r.iring uige of the t0lhifiun ~mk~n;ement. signal 
shaH nnt ez;.'c~:d 34 bit time!i'. Th~ deb.y ir~m t.h~ sa.m£ IHini tG the first. t:ra.nsitk;n 1.-d' Cirt:uit. CI dmU nnt 
(~1!:n!(d 21 bit ti.n.ws, C3i:reui.t C1 i<iludl VW:WJ n.ctivfy .mJ nwN' tkm 31 hit t:imf!S dt<0:r. w1Jvity on Um RF i.rtbY'· 
fk0e (ln bnth data ehannd a:.nd <:dlisi~'n htl!iJt<>:tmcnt dmnnd) n;af.\es. fk:N~ Pig 11·14 an.d. 'f)g U..JG. 

ll.:fL4.5,S Cotri~hm .enf(we<eHH.~nt to: Gi:R"•eu:it c.;r Od.ay, h> the event uf a colhr>ion l'nl'orcm:nent by 
anoth.er R.f.A\J,. fhe deby Erma th~: Ml-fh.• point on t!:m dsi.ng &:lge of Hm .FlY.' wllitti.mt enfM;xmwnt d.gn.E.l to the 
fmd hansit\Gn. nf(:ircu.It CI dwJI '!:w no tihi.re than ;n bit ti:mm~. Ci:rewit Cl BhdJ bP ad be fvr- a minimum of 
h hi.t timer.; and shaH becmne in.ad.iv·G wlthin31 bit t:imQ<: of tb.G t::essrttion (\fadivity mt the Rf coaxial cahie 
interfat.e, as thowo in F'ig n .. Jf'i. 

1L3A,5.41tece.i.ve nata t& SQE '10%t Delay. ff f.i <:n).li<;inn enfurc(~.ment Klg:t!c>1]: is t!\X(iVWi dter th<~ 
u~d .... wi.nd.t)W Rignul hecnm~w i.wwlbtH \flfli' (fl) in 1L2.3.2), (lt i.f ttl() Mi\t! has t:r.a:r.t.s;mitu~¢ nn S(.[E 'fhst 
t<>.qu.f'nu>.~ thto MAU i..'-'\ t0 interprd; the .:d.Edon ~onforcem<'mt ;;:ig11d a~ an SCJ:.E 1t~st signaL Lf: t.h.(; 8{[E T\.--wt 
oo:equ1m.ce Is z:m:r~tly de kx::b'd rt.hat i~, the t;;.st; )i\l~A~E\ then the deb.y i\:\HD the tad tmnsihnn (~f Ciro.:dt n I 
t;,~ th~! fin&t transition. of C!rcuh Cl dmll ~x, at v~ust 0 but mA mom tb~<.n lG hit t.i:mtttJ .. Circuit GI ;1hnH 
HITna:ir.~ u.dh·e fiw 10 :.f:. 5 bit hrneiL Only tbt" trn.rmm\tfing AiA1.J <>hall R'f.Bed its Circuit C! a~ a r-Hfl!Uit t)f f!Uc
<:-0Suful completinn ofthe EH.{E 1\:::f:!t ~9q11.enue .. 

If u .::nUbion enton;(~m(mt Eignal. h re-c~~hted bd'on1 ilw nd ... window fl!igxl~>.l be.enr.n<.o'1t bned:H>, d:Ho M.AU 
Bhdt interpret. it ag ,;1 edlision er.&rrt..'~l.im~mt and. th>: d.m.i.ttg- d' U.3.4.53 ,;lmllmpply. 

 

 

 

 fo SeE ONS, 1 

  
the end of ihe SPD inthe reselved RE deta signal et the comvial anble :

Cerewit DMshell be a HHRRLERURT af TO Gib times (see Fig U- 13). The minbeumie ned soeeifed, norie the
delayenat other hoe vkhigpaketThe ened tee©oe ihthe received RE datas# aafat thee
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Fig baa
No CollisionVimiag Dingram (loaw te AST:

LES Beovived EP ts CE RE Outowt amd (Nrewt CE Delos, In the event that a cefllsion is
detected via the bhi-by-bit comparison, foe delay fron the end of the biidnwhich the eolligion was detected,

nied ty the RY sigmel, to the £00 point an the maing edge of the cullleion umiereament signal
shail nye GeneG4 bib times. “The delay from the sare noir: ta the first teaneiiion of Cirewdt CT ehall wet
escead 27 bil tines, Chunmt CU shall cease activity ne more iban 3) bidimes after activiey an the REinter.
thos (in bath deta charmne! and callivion enlereemernt: channel! comes. See Fig V-1d amd Pig LE-28,

   

  
 

 

  

  
   

U3.44.9 Collision Bonferwoment ie Cipeuit Cl Belew. In the event of a collision en kecoment by
amether ATAU), the delay drumthe 60% soit on the rising adee ef the BEcollision enfercernent aligrial te the
‘iret branettion afCireatt (2 shall be no wierd Tham 81but times. Chreolt-Cl shell he acbive for a onidiwem of

& bitimes andshall becerse nective within 31 ME thos of the cessation ofactivity onthe RE coaxial cable
ufleriges, ag shownii Pig PP18.

  
  

 
 

cedwindow sigvial leommies inactive fone (4) ty eeear ae
aaguence, the MAL ia to interpret the collision anfarcemend alensaag artqeTest5signal. ifse
stgnicned ie curreethy detectid (thetis, the lest gigeen), then the delay front the last rensition of Cirew! tH

 
 

te the Oret trensitien of Cuwuli Cl shall be af least 6 bot not nrere Been 16 bit times. Cheek CY aball
Semain belive for LOA bit times. Ondy the trantitiiMAT shall ane

tegatul completionof the Sa ‘Tesh BEQuenee.
wt ie Citeet CH ee a regulb of suc 

  Ife collision enlorcement signalis-sceivead before the oadwindow signal becomes imaetive, the MAT
shall interpret it a8 6 collision deforownsental the tieiny of 11.2.4.9.8 shall wpely. 
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iL4S I'&A.U Op0rethH~- wtt}'ll .0&ckets t~:Wv:wt£\W than 512 Bits, Thf\ MAU t.:rat>i:\ttti.te an SQE 'l}!St 
o/K:_~m:mo:; out\) the RF me<lhuu after tWH'Y tr·a:t1l:im~tte4 pac.kd. ff th.e fra:mb plus p.nsa.n1hl<"¢ Hmi 8f.'D h; hws 
th«.t.n. tJw t0d .... windqw in krtb>ih, a t0t<:Ji.ving MAU t<l.m.wt disti.ngui.dt th<-'!: S(?E Tut signal fnhn a co!!hrbn 
011Rwc..onet>t signal dut. t() ~;~. ¢0Hi~iun. The-refGt0, Ot0rotiou <rf the .MAt.J with data f:fnmes ~~hvrter than 
512 bit'-l may >etmse Hll other n·weivi.ng f4A.rk to s-He a ool.l.isimL Thn harL'>·U~~tHn~r MAG, h<>wf-•v.-er; 1·ee»gn.i.,ws. 
the Slt.E '!hst l:Axause Gwf !viAU wns the ~nv: that. tn'\rw:m.itted the b:oi>t An· MAU t.ta.n.•wdttinl'( a ~:;hort 
;:mgkd tmt cn.NJttntev& utnliis,iun. can distL:-..gu.iih the :resulting rdlif'liun i.'n.fnn~ement trnm an SQ11 1\mt d.g~ 
nal by thB: f.at.t that the h'Gtt!ilmittin.g MAO wm P0t h.OV0 t:ra.nsrnitt£d th.& S(iE Tswt i:'¢qU(~Ilt.K\ u.nk:w; tht 
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propagation dulay (row: Gre mest distant MAU tethe headend desenot omeced TOBE tenes. ‘Phe total daley
budeet- ofO76 bet Himes includes allowance for the preamble. and SID(8d bits),

‘Table LLdel tabulates delar alecations forw dosl-cable eystem with no headend delay. In traneleted sine
gle-cable evatams, the headend translater delay reduces. the maximum. Unik cable dighanes by (DAS x
C3, where 0 is the delayiy nanoseconds, and 08 ia the cable velocity in naneicouide ber meted. For
388-nefm velacity trunk cable, this redactwds (Delay Gas)! 7.68) om.
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U2 MAU Operation with Packets Shorter than SEE Bite. The MAL tanemiite an SQE. Test
sequence dnte the RP medium alter very transmitted peckel Tf the frame plus. preamble and SPT i leas
than the celwindowin length, a seceiving MAU cannet distinguishthe SEE "Test signal trem « collision
enforesment aignal dur fo a culhaion. Thereforu, operetion of the MAU with deta famed aberter than
hid-bite may cause all other reserving MAUIs to see a oollision. The transmitting MAU), however, recognises
the SUE ‘Teet Getuuse thet MAU was the one thet tranwmetted the teat. Am MIAN traneiitine @ short
pocket that cnoninters.« collision nan distinguivh the resulting aollision enfircoment Geum an SQW Peat sien
nal DY the facet thet the trawsmiiting MAL! Wil net hare tranemitiead the SQTost sesuente waboer the
packet is ghorter than the round tryin delay on the cable plant. fs the latter instances, the transmitting Mall
may nel detect a solliaiw enforcement.

 

 

 

iL.é Charecterigitos of the Coavial Cable Gyetem. The calle aysterk upon which the broadband MAU)
operaiog ghiall meet tine illewing eleitriosl and mechanical recuicements.

 
Tt Electrical Recuirements. The sloctrical reaiiremeriia of the cabls ayetem arc Hated iv Table

iLd-L. Bachparameter da agelicable over the frequaey nned be be uedby the broadband BAL.

Adjacent channel geval lovels shall be conadstont withthe requirements of PESLd.
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iS(l r1~ r.Mx 

'f.1H~ :fi<eqUHney tran~htor cont:6f:.q;k:f. tv t(r''-<•l Wl.hk ~}>sWm dda,Y and RohuJl be l<-~~K•hd by tlw V<>.mlor wifh 
t.h~· in;:ml·hl·Hdput ddHy ln the band of up~orati0n~ Thf\ dfH:-..t 0fl rwt:wm-L leneth t:<-l.h. then be wmpuW:d 0~r 
:lL-1,1. 
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Table Lioel

Calle System Kinciriogn! Heuniremernts

 lupesdy Tt e3
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Received, Lowal, hdrel phe GB

MaxionuntBecnive Mise Level HeWiMs

Lame Verlsgian™ (pee 28 Mite bagel SAS ie Seeera

Paik Lose Thelen aiy inal par eed receive A GIR aia, GR ne aw
pope bastebag ined yyrresitscee)

Cironts Paley VerleblerswoeSPORE Gai eiiat pedaED BEETS eeu
seniiad LN Mibis band LA Ho Re

 
  

ition hesdinnel,

 
iLS2 MechaninslRequirements. The connection af the cable syelem fo the broadband MEAlevia a

standard Fseriac serew-on oiala connector. Por the doal-rable case, do each commectors are rogered’ ane
far franeniit and the other for receive.

TLBeles Rewnulroments, The maximum bogth of the cable evelemis constrained dy the sfoweble
youre beige delay foot the derthest teanamitiing MAL! to fhe Eevthest weceiving MAU Pable UE.d-1 allows
‘(af Bib thmee round trig delay in the eahie avetem. For trunk cable prepagaians veloaby of BAS mete, tile
allows $800 an ef trunk cebie (round trig: ESO0 mm from the farthest paimt ta the headend? and fam of
dug? pefua velocity drop cable et cach MAU, In additven, 50m afAUT adbie it allowed on each MAL there
fare allowing, iy thie cuseow apdelinen of 670 me OPE ta EYEE seperation These lengthoawill be difierentil
cables of different oropagatian velocity cre used. "This is aeceptaide so long as the maximum delay ig ant
exeosded.

 

Por single-cable syatems, fhe maxintum delng of L40- bit tues includes the delay through the headend.
The maximus coble wprtedr length must be reduced apprenriately ay described in UL1,

1.6 Prequeney Transiater Hequirements for the SingloOable Version

Ud. Blewtvies! Reguirementa. The headend Hequency tranaater performance ia incheded mm the
sable gyatem cheractesisties apeeitfied in Li Saxsept as defined In Table LLG-1,

Pablo LLG-i

Brequoney Teanslaler Reqainanents

 
 Dechueney AO nal Bibiz
--bebween dais cdrries nod (10 sundae Praguemney a8 ipas

  

Sangiitude Variation (fen @ Mile belode ope REE gene
dbete aawrsay feu ey fol Mite aheter the Oe
cmaben Feecereresn)

  

  ranishatior ger Publ HOG]  

 ‘The eqguancy iransiator comirinuior ie teil cable systemdelay and shall be labeled by the vender with
the met-to-ontpirt delay in the hand of operation. The elles on network lewth sam then be computed per
Lad.

Bee
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rsn:mc f'J(U·'l ~ Jw..n 
Att:·:G/H~Jtfi: Btd ~{/P.~:~: "i ~$}:~ 1~~J~ti~~1~: 

1U'L2 M-0-cha.nh~d fh~rp.:dN:ru.{mt§, Th~ input ;md ndp:tt mo:~bmkA in lethee J.~1dl be '/fi L L~mHh Ji .. 
~'f.eriw.;, <::ondd eonneet;~t·~> .. Tb:, n;nm:.r.d.on b L\,.; hmaJhanJ mnlium dt~ll bo thnrr::g};. H uuHi.d ;;nbk w~th u 
mutin.g .mak F··MmHii umn~:dn:r~ 

lL7.1 Safety .R.etp.:dre:oo.en.!.& This .~uhJ.Gt.ikm &elt kwth a rmuJJ1.0r i>f -rGcnmrnmdatL:>ns and t,"'<Tiddiw.~<> 
·rdntcJ h t~a:f,,ty eune~wns. Tkii liiit h; nGitrw:r mmplo.'W" nn:r <he;.~ it add:~H;!B r.;Jl puJ.sibb 5afvty htme<>~ T1w 
dt~:dgner ·is urJJt:J b v~nEuH the rdo\-?tnt. k·z::.d, rwhond, n:r;.d inW:r:n;thmd ii'<tht.y· :rq_+hltlom> b i:Gf.UtB 

t:mnp.ktmk with the ap{.H.'"')"p:r"i<ttc st..ax;J<rr::h 
L~~cH.! a:n:a network ~~<lhk ~yAe.m<l, m:r descrfi;.>8.i in this ooeti.:.m .• Bf.f. *lhjw-t tn at kmst bur dkBd.: tkeLtie~d 

;;;<d~ty .h.aza.rd,.: dur~ng thdr m;.:., and <ksigrwm Df cmn\d1:ing equipment 11hm.ikl ht o.wan·! <{ dw1ii; h.azar~b, 

Th~) h:e<.:~scb a:t'fi' ;;u; tnllows: 

(1.} .Dku~t ombr.t betwsYr. 1..-w>~l r.ctww'k r-ompvn1.0hh Md p<>VNr m.- H.JJhdng cir;;uit;;; 
{2) Sh".dJ~~ dm:rge bufldup o" loud network tnbl.es H.nd. u~mpim<mh 
GP Il:i;:.dH!n<:>r-gy t.ran«im:J.,q ~u1.:.pkd <mh L~~ hx::d ndwo.rk eahh n.g s,ydarn 
U..J Pdtntid d:1:fibnm\Cm; b/.:w<wn Md'iAy g:roc . .md5 h~ cv-bich vm"inws mk•.,·nrk ~:mnpo.ned'! ;,;r..;; n!~'H(){::(('d 

Tb~J.s~ d>-o\...frk<kl ;&;:d:\>ty tm:nu<h" t"<l whid~ dl sLdbr G<lbhng i:iy<'L'nH :.:;.r1; it:J.rjHd:, dwuld h~~ dk'>+:.\tVJ fur 
a lno>.l network tn pr,rhrn1 prf.lfY;'"r""ly ht ~J.Jlbw% ;:mrpi.0onot fo.t r.ropcdy hi>tn::U:r;.gtlw;;;e faults fn m~ (~ptit· 
Htiu"d system, '"IHdal me~wure11 sb:lll he L:!.k.d~ kc en~u-r.P L't<rt Hw hkmded saf.dy f.inbF'~' a-~~' nd m:gd.ed 
w"hs>tt Al<J;;bi:ng m· ddnchbg U([U.tpnwnt from th:; heRl HHlh :n.dw<wk nwJium uC :>.n h'"{h:i.nu nd.:wm+. 

So ;n d ind:dbtinn pnv:tin~, H>" <k£ r&d in appl:knb L:" n :-J:i.u:n.al md locaJ wde.; "md n:~gd atiun0, ;shaH b-e 
blJ.owd h f.\Yh'j" lL'fhHW i:n whi.th ,'i):U(}l p~\1.c.i:kt: ii' O.)pliff)JC.. 

tL7.2.1 fh~&G<1ptH::dHty l..rtlV%l1i', Sm:m:.!s cfint<:dh:<meH tf .. om ilw mnri:r,:nn.~.nt kduci<.;' ehA."'"'".'"'mw.gnd.k 
ibld;;, ~'k;...i;:roi!hh;; J.it;ch.a rg<!. lrn.rwient vdtage~ h>h'fe~'H ortrth vmrwd:~o:ri<'!. d;c 

'l'he rhy-:'f~'-'>\"l MAU h<miwm:v ;:;haiL m~·et /:;;; r!peGi!h4im~i:! w.iwn GfWmhng h Hn ambient plant' '"{iij.'{i) fe.H 
vf: 

CO 2 Vim from lO 1d.L~ ih.rough 30 h1f.l,..; 
()\ r; V/m from 30 Mih,tkmmgb 1. Gf.h 

ll.7,2.,2 Emhnb:u. I.ew0k ?rHo phyilieal MAU .l'un:dwan~ dtdl rr<my1y wlth the >\}it:iL[t.;wble :n.<.t.tLunal and 
lu~d J>tQ:l.Jati.on-3 fo:r emLshm levok. 

llS.a '1bn1p~c:n~tuno and ffumlidHy.T.k;• MALT o.nd O.S0l'><:;io.wd <>~hk <'}'Bk:m '~n' bX~M:~i;.;;cl to O(i.o'"f\'tR' ttHr· 
a :rm:;iwn.<~H'-' nmp;e (d Hlvi:rmm:wntE.l o:mJ.ithr.s, r.dllt:&J to t<:;.rnpr-.r.ahn'<:\ "humdity, and pbye<h~a.1. hand.llng 
Hl~±l as ih0c"k: and >'ibrntl(m~ Sp~Kific nqnh•m<mt~;;; ax-d. vd.uw-,1 h:r t.h£<~~ pa:r:mvoteG are ;;onskkxe& to be 
hr-:ymA Hw s.t:f.lpe oft hit io<tumhrd 

PRQEY) S802 7s pes
ASMUMEEY 8128695 1902 Ggiran LONIAL AD MESRESLITONaba NEMAOnES: 

IL.MechoEieeuieomenio, Five booad and aubwel mechanical iniertses shall be4s fernaie F
Horigs cumin connsctens, The connection te the broadband amahurn shall bo through « coaxial ouble with a
ranting male Fseries comnector,

 

TLY Barvivooaiocind Seoood Geetkoe

TLL Safety Roquivemenia, Phis subsection sete forth A number of ccommmendaliane and acideliges
teluied to weceby comers. Tie Eat isneither compele nur dows i addrees oll poseibla safbty iosnes. ‘The
designer ig erged fo congulé the relovant incl, wabioosl, and Intorriationn! saiety rewoiistiogs to assure
marilianes with the appropriate stamdands,

otal area nelwork cable ayateme, ae degeeibed in this section ate auhiect te ab lowest iho direct alncisical
saiety hecarde duchag thelr wee. and designers ef commecting equipment shuuid be aware of ihese hegards.
The hozarda are ae fellows:

 

fi) TMreeteontact bebwetn lacel network aemounoete and power or lighting direnite
2) Sinhecheres bollhin do local mebwork cables aud soniponcnis
3 Wighomersy iransiahte caplet ante the local sebeork eabiue ayetem
4: Potential dforancas between sefbiygrounds de which various notwork components are conmecicday

These clechruml aatbiy bagards, tuwhich all similar evbling eyeteria aro eultect, should he allewated fie
adgealnebwerk te perinrm orogeny, ln addition te orovisiens for orogerly handling these fieulte de an ager.
ational ayster, epochal wooasuves shall bs taken to.angure that the intended setety taoturce are mot neweded
whew atiochiie ordelaching equiped, from the decal area networkanadiaooe! an acicting network,

Sound inetalletion grackive, ag <iained in applienile mhtlenal and loca!) codes amd regulations lal) be
indlowed ih every instance in which gach prachion is aoplioahle,

 

aS Blectromnguiaiic Kawirgnmzendt

Uakd Suecopiibiiny Lavels, Scares of interivrence tromUne ouvironmoen) inclisde cleobenmeagnalic
fakis, dlectrestalic discherge, lransient vallnges between earth commechane, dic.

The phesiea) MAI? bosiware shall met os wpeciiications when aperating inan ambient glancware field
oft

CLP 2 én trom. 20 ke through 30 BLEs
2) 8 Vim trom 80 AENethrough | Gee

SEALs inating dhie sastion ahold provide adoquels RP grewnd return Go gatiaty the BMapectiiontion:

U42.2 Swlewles Levels “Bio phyvienl MAL hardware shall comely oth the apgleable national and
lacalregivations fe omission levels.

LILES Temperature and Humidity. The MAU and aueeciabed cable eyelet are expectied to anerate ver
a venaumable range of environmental conditions rdlated te cemearaturs, humidity, and physieal handling
SME a8 ghock and vibration, Suociic remuiromente and waluds for these paraméters are congidered hea be
boyend the scape oftiie standard.
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L10JHA.~ tV~G:S'-~~ · t G~\2 
~\.tiS.YlEEE :Std &C~1. :~~ "! ~;:~r~ fA~.~.r.~~~n 

1.2, Phytd.caH. 81gn.alingJ 1\<:'lled.inm Attachm.e:ntJ and .lsasehand 
M.t~dimn Spe:dficatio:ns~ ~r;ype 1BABE5 

l'LLl fh<;t't:V.i&'%\ LEASEb i:;; a 11Jh/!" CSMA!(TD net'"-',:-;:rk l>~BHd. nn t:wldd pairwidng-. Each HTE 'Jh.b 
Te:rminal1Equip.ment) ls c1t.m"-cor.mcded. hs a iillmreJ hu.b thruugh two rml:rs thfd. L.tw:,i;im; <H.' tn:nsnd a:nd 
:recd:vo dmnnd&. E.ubr; ean h:; cm~ca.dc>d., a,n.d IJl'Es um be t:un:r:~ctnl V; d.ny b..\k I'ae.keti'! trarwm:itt(Jd by G 
rrr:c ttC prrtp<:lt(Hkd by Hw hub tu 8 h.ig+re~<i<:wd huh iJ Oti~l ;;:x.i£ts; nth0tW[WJ thxc hub hru-cldomtB the p<+ckd: 
h.:'Wk. down. W BU. T.Y.IT:" and hwct"kvd huh~, P:;y;kds .rer.dved hy a hnh f'tom g highe:rokvd hub <u·c wtnmr!·· 
m1tGd b alJ aHad:wd fYI'Es a.nd. hwer--kvd hub. Tftwu or men~ DTlL;. er 1ow~;r--'kovd b.uh:'l truns:mit (Cmt" 

WTi\Alfly; the huh generate;,; n <:<J.UisiMt·pnH-t.i.h\~ s.Lg:nd t.:hot {he· rr.r.E."< iL~to:t ;v a cd!bkm. Hub§ b£::tW~·%S) a 
h,<.tnmnitd.ng DTE and UH~ Iwadet Ch.ighurt; kNHl} rmh prnpetgatG datH (~1: thH t:G.l.Hd~)tju]We:xo:n<::-c s-lgnd to tbe 
header hub; th:ig hub b turn. bnlg~L:ihlt& thE ru.c:k.;!t nr cdH ... sion dgnd tn dl DTE.§ ~n1d hnvet,.\cq\;) h.u:lh\. 

LLL£ 8cnpt\, Thf; UJASE-5 8fl.f£H1catinn hulkh upnn tiH~ first s.b: mqjnr §H::ticn~; r1f t.hit'! s.b.ndttd; tb.) 
n:.:rnaining: mnjor BHotiGna ()JHwr· fhK!l th.b (inD, d z:-ourovu de W>t Jpp!.y hl lHr\SEt. 'That k, t.be h'h:dh 
Acu;;;w C'ontrd (MA.C) mH~ Ph:'•tsjcd Sigr\ahng fPLm ,s,,n,·k'1! Sp~tifh;uddH ~in~ u\1\d in common with Mw 
other i.nqAmm;,ntt.tif\HB uf thiB &~.u.&am., hut th.<, Phydcal fAed.imr1 /\J.tw:hment CFMA; rmbbyer, tntnX1ni.e" 
s>ion ntdimn, and hu.h thn.dkns f<:rr 'lyp-; :mA.SE!.i a:ro i1J)e\+~hd i:n thh ,;<1tdon. 'fhe rehtizm~hi') d Uw 
liJASE~S H1NocF\eatiun iM Ht<~ 081 Ed!mmee hbdGJ rmd tho fEEg SG::UJ: CS:f:Mt/CTi LAN l\-Lxbl h il.hnwn. in 
Fig 12'1. 

bit eoR Thn hewi.nt~:rwd \l.§i;'d fer dw tumsmbriiDD cfa d:n.gb dnh \CDU or cnn (W wntrol (fX.H (ji' cvr,; 
symbd, 

bit rwk~ CRR.;, Thil tA.k d' do.to. throughput en tl-w mo.liuw Un h.!e> nr Hz, whidwver L tM•l'·e appr0p:riate b 
tht~ o:nlturt\ 8<~<; 1.2 2 2A. J. 

CM'rl.t\1:'" Aen~o. l n a locaJ H:rPH netw;:;:rk., "m (Jttgning: i¥.;tivity of~~ dah oihdQ.n tn dekd; wh.dher >.<.niftlwr st.a·· 
thm i> !;:r:wsmihi.ntr Nlih~ Uwt the s.Jgn.<\1 JJ1\Nidt"Xl by the PLS tn Lh.e Fl\i.A :whhycr indicAte~ that mw w 
nwn:o .DT.Ls a.no ev.trently trnn:sn.ti.Hl.tt~f. 

CkK~k(H~ flaiR fhMo (C.f.H} • .A Mandut'1twr ontfHbd. ibh "L" A. CO:i i.f. ~)m:<did HB a LO hr thm ftst hdf<< 
l:lfH hit: cell and. a. IU hr Hw rl<Xhnd. half o:f th1 bk ed.L 

(}locked l.h.i.& Zero \GOG! .. A lvbndteHter eneod.oJ. data '"G." A CDG i.E eno:ded as <:\ rn fbr the drd.:. hnH nf 
!:.hi:<. ¥~it. N~H Rnd H LO for tb~ S<oeond half of Uw bit cdL 

Cbck(>d. Vio!f.liHtm .fU. {C"Vfi), A symhul th.aJ daEheratdy vlnbtm;; 1\b.w::hmd~Hr enr.ndiing nk:i\ used as 
pa.rt of thto Cd!iskH1. Fn's<.mu; dg-naL A CVlf ii:l <mvw:ld rt.>> o. h<.tmdhon ftuln. LO t•J HI at ilw W·'prmin.g 0f 
dw hit cd!, 1-H fo:r dw entin~ hit ed1, mld :il tt·AnBition fnm\ HI 1£ .LO at the crd. dt.h(~ hit d!U. 

Clod;;ed '\'iutd.i<;m .LO {C'VL),. A symbol. that <:bhhcw.tdy \tl'J~&tt.>~ Mnn.ehestcr (!:nn::tding mh-u,. tttwd 0<' 

p.rui; of the Collifli{m FteS-<r;:nu:o 1-*lgn.al. A {;yt, is et1f.ntk-d ;;;y a t:t>1ros\tifm f:rem LU :tt~ L(} at the begin.n.ing d' 
tlw bt cdl, LO i~U' Hw {mtire bit tdl, md H tm:nsih.m~ ftwn; LO to Hl at u:u.~ <::nd. oHbt~ bit edt 
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fhe bit cell amd a 43 for the secend half of the bit call,
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rso:n·;c &~02-1 ~ .1 G::J8 
.->,NT il:tEE ,';d BG~ ./. 1 <JSX:f f\U.itte. 

([} 1 Mh/>1 E;gf!dlng .r:c"h\ .M.r.m.r.hc"'h't (ortt~H'hA 
\Z< 1\•t~t!l:d pdr wiring 
Cl/ Po~nt:·lo·pulnt iDh':tcermedb:n of l.E'E:O: tn hub~, <.J{lth nw~ tw~deJ pdr c>U~'·iq; ''-'-'the upward Ln"k, 

tbt: 1<he.r af.- the down.wmxl. iin.k 
(( Thltap<.\i.rs ~An t:oct:i-"'t ln tiH ::<<Arne td<Cpb<ne c;,"0"le htmr:lle~ <.~S vviw ~win:; 
Cl) When a lub :r>:~>:'ciV~)i.' r.-:igm~L fwm a nTE !W krtJ"(ff··kY~d lwt\ it pr<){)Hgi.\lA·W Lh.t!tn t0. ~ bighT--hwd 

hHb if OtW c:dst;;:~ d:hvrwite, the huh hY~:diiYl~b the cli.rnd"' }n.wk dnwn tn th<' IYfEs. >lnci ).(wt'"r·k-vd. 
huht;! 

{til 'fllwn a huh n;e~:ic·e~ ;;.igndt> e;:mnnr<:mtly fmm two ;)J' mor,, IJiho (ft. lv;on-:t·k'v~A bub",': c S/Ph(iratm; a 
!Jrl\qw.:; c:oHisi•m ;rr0r;~!nee s:igw:-d, <md dmtriJmh<; it ;M.; ~"UP dx;ye 

\7} DTfAn-hub ;rnci lmlJ.. to-huh inh::rhc:c:; aN ~'-l0G'kicc>J[y isokwd </:both <c:n&s 
(B.; Up Ll thee huh ltv<.;'b iJ(' <o>lhw?i.:l. 
tr;) Huhs ~)(%¥<-!a~ n7wd-e:r~& 
(.l D; Maxim mn i.Yl'.C.·b:~-huh Htd huh-t:;>hub &!sbr.Mo h; ayp:ru:&hw:Jdy 250 m Lr hJ~'Pr~on.<.> wkiHp (cablP 

ty("2 depem:Ln.L &~)~~ 12.7} 
(H l Speda!links tnny ht:: utt.d M extend GHt:1(o l}'TF-h~~}mh tor huh,ti~·httb dbt<o>n.:u to 4 k:m 

:i2.L5 Com:pntibHity, 'I'bb sp0cif~.;ott:lon u1lb V.Jt nw:-;. yd.ndp.d r.ompahbiLty ~nkrbz:~:_ nmHi!y PM.A··h-
tl:bdmnL L b ih.V:;wkd that J LtF~n;n.t. .lmpkme:ntdi¥<'?! d" I.YIP.>; ?Hd h.nbs- he. <hk tv inh-;n,pPrHG' in 
:i Bt\SE5 JwtworkR, 

\ J r Prm+ic i0r bw-umt ndw<.>rks, ;,N rel0kd w huti1 equipncnt ~md (dlhE.ng-
(2) f/hke it pm:;~!J:-stf. t(~ U'>f.: teJ.:ph~rtt.•t;fJif.: ln"~!Jlng Wi.dr<[( :md ln pa.M:i<:Ubr ,SfWr%' w{finp; WtH% 

avctiieh!P 
C)} :Pro.-:de for (oat>y l:r~'i-b.ll.ddlty, reeonJigumbiELy_ and &·!f'>'k<; 
~:,J Cnnwc inl.erc:nrme•.cbhii~t.y nfi:ndqmderdy d.•nlnpel D'LE« :-mJ bit~ 
un Ln,"<n~' frrimtc:& of:DTE :vx:f!r.-:r; 
($} Pmv·kk <:\ comnn:mic·<>-tioa dmnnd with R n~rmlhmt: nwe,n "bt .:<rr•1r n:Jp, A trw phy;~>~tl Lwer :'1-<.'rdt~~ 

k.t1>-xLcc, vfL,~o'\:<; thvn (~rK' pmi ~n :LQ8 ~~m t.he erder d' on.:· .P<Hi i~~ :ta"' r\t t.he ·! ~ak k:vd) 

1.Z,SJ Major C(Ot~cepts:, '['yp;:· 1HASE5 b <e, l Mbl" CSM/VCD r~dwm+-- DTI~~ ~me eomws:-GYJ b hul:;._-;, ;and 
hub i.e r1thfir lmtd by p<dnGt&<:r;wint wh-ing, l'H>tiltin![ in <.\ o'\Ur tq.x:\lngy network .f.ht<J tn:uH>mhflioni; HH' 
M.rm ci''''"t.c r <:'n txed H<L 

An ek'rt1<J~lt&ry ~crd\gtu'~~ticn if! Jhc-t.rated in r'iy12··2, l:t\ thL ·in<..;.J nn~, each f.J.TY h ml'H\(od:;.:'d J:o thn huh 
~ri.H J.(*r-m·<A~ t:nm&r.dt and ws:-eive <:httnwJs (rrorntuDy "hi'N twisbJ pilir;;} 'Ht12 huh Hwv<:t H:O: th.0 pdnt d 
ww.;.<;mkghml nnd p«>:rfn:rmfl two maj.rr Lnctbns; ;;.igmli ,.,,gNwmU,mkd.i.ming i>·t.pvd:~xq) a.rd o:;!bsb:n 
dH.&A.ivn, Wh:m ody m~'i' ffi.E kmtP-~mihL th0 hub :rcp0:-1tf~ thz: ;lignds, eempt·XM thg f0.r ampllt\Hh! nnd 
til-we;,, dbuwtbn, and bw~dca~;U; t~~ dl .DTLt>, \Vlwn a hub ckh~ctl& twu Gr mo:r.P I}LEs t:tx•-"'m~tti"ng mw::ur-
ri'ni:Jy, 11w "hub g:f.:i'lcratt.:<r a mliq<K Cnllh>.:m Pre:wnn.' (CP) clignd, whcb it brmdumb; in,;t00.d A the (Wig'!· 
m\l"!y tn:u~mlthd dgD.&k Th: huh t~mdtme~ h~ :-H:md CF until It ~-ewive~ n.n, from Hll L~wer--"lvvd i.H'K"', 
C.P h.ci..c~ the rn~p<.>rty UmJ jt ea:r: b: dd:Hetd by T.Yl.'Etl ~h] <:~ &bntb~th~r 0.)de viu"bt;ir;rL 

Thl id:eru,n.nedL)n an~hit.wt~frt: df.<:-; TifJt imply <my minhnum_, typkm, or maximum r\C.Jmbcr of [YI'Ea b 
b-~ tf!t-;ned;;.'<:~ tn il l>iv~m huh; th.b lfJ an ir.qA~'ln(onLrtkm i!~- in:O:tall~ttbn d<.Ch>iL 

Up 1;(, fiV<' h/<d~ oftwb; nuq h~ uu>c!.ck~L A twn--kvd u.n.G§_praC(~n is llk.ort.r;;lted [n Fip 12<1, y-itb :. ht.<!.C· 
<.>r huh (HH) f.md inten1Modink lwbs ~fH\ Th<.>:re um: he g rmmtlcr. ofHk thxe :m u.c: b~:· l!n<.:' md nr.lv mH~ H.H 
f>wh D'i'.E or IH 0. ;;;un:r,x:d:d to ~l bub viH se~urate t.pm;o:mit <md ~x~e~'i'>'Z' Dharmd« (nnnna11v tY:Q .!.wid;ed 
p<~irn). An fH pr<+~w~tn' 0gmd1." thnn lh' fYif~~1 L<w:tHJ thf'. JUI: h r>encl.c,: ('F bwo-wd the HH l; Hk event Gf 

?H 

 
ESCVERS M8003: TOO%

shed BOGUS, PSNR Midite) DAMAATD

dabher Fumethen, A wmecianiony er ombudlow almoarmalr wang prandmnissions.

apecial Bak (AbA trancmiasion dystem that renlaces fhe normal imadiues, See 22 adore detaila,
& Yee

Iiia Geers) Characteriotios. Tyne THAS EA hes the fhllowme general chavactoviaticn: 

 
Po MAG gigtaling vers, Manchester arcaded,

igi Tested pair wiring
Gib Polnite-peint interconnection of FT

the olor aethe downward Dak

Date paire gan coceat in the samedteleghone cable hundiex as velog pairs

ia) When @ hut reewived signals Troma DTH oe dewerlove! hue i prepagaice them to 2 higherlews!
nub Wome exighe. oiherwien, ihe lub benadoasis the sigriaix back daww ta Ghe LTRs 2nd lowerdavel
trabe

0) Where hub receicus simnala concurrently from, two or more LTRs oe lowerdevel bade, 4
unique collision wresgerice slgnal, aud dieiribuies asin (8) above

3 DE-tobah and inbdo-lbalinteriaces are Cledtrically isolaia! at beth ands
iB) Tin te Gare heb levels aro allowed
iG: Hohe serve de roneaters
(20) Moats TPPetodub edfub-te-hub

tyes depcndentsee 12
(li) Special links mugs he used teextend gue TYPE-to-nab ar ulead! distances te 4 bw

 to bus, Wihh one belated paly carving aa the weeard Kuk,

 

  
  

 ESERERE:Shes ot 
  

  

 IMNioe: BO guptaGyabely DOG ay For taletierie wiring rable.
  

  22.0.8 Compatibility, "Fails anectfication calls ont ane urineipal memnatibi lity inferfsce namely PRAte
Mednin. Is iz mikeuded thet differen: buplementativis af DTEe and Dobe be able te untermerate id
TRASES notworks,

 

 

TLS Ghiserives of Proe. BASES Seecification

   
 

Mb Provide dar lew-nout nelwiks, ae seladed to both equipment and cabling
fal Make ih postin ta use telaghone-dyne buuiding worlng) gecl In particular snare erg when

available

iS} Preside for cnsy melallabllitereconiigurebiiie, and service
ii; ioneere nrlerconnectaiiliby of mdependentiy devuionad DTits and Rube
ih doneure foieneesOPE sone

iO} Provigic a communication channel with a resaliant moan bierror rate, ab the pliysies! iaver acrvins
 niteface, Ofines theeerkt park in8 Gow the order of one perk be 10° ac the link level)

1282 Architecture

i2ch) Madore Ceamcegte, “DemLAARES as a 1 Mive CSRCACT) nebwork, OPEs ore comnecbed do-hobe land
buble lp other bubs brpeinite-poti wiring, vesultinrin aster teadiogy network, Date tromceiesians are
Manchester onecdded,

An elementary wadieuration in Dineivated In Fie i232. Es tals iaeladeeench OPS is conieeted te the hob
VIA démerdte tramamit sud reserve Charnwele iigmvinlis ted twisted Oeire) ‘The wh serves ae tha aint of
(GNcOnEPehen and perforie ba tuagior Ruuetione: alnal reeenerulonreblaning (repeating) and eollis ion
detection, Whoeonly one DYE Genemite. the tok repeste dhe signals, eoreperiseting fir eornliude anid
phase dighortionand browicasia.te all Tis. When a hubdeteris tee or more ITs franamiitinge coneor-
rewily, the hub generates a wedgque Collision Presence (CP) signal, which it broadcasts | adolf the wrigis
nally tramamdited slgnais. The hub southsies to send (2 ontil i receives TEMfem all lawerlevel OTs,
iP Has. the preporty tad iican. be detected by DT Ra eo a Manchester code violation,

Vhe intermemection architecture doce wet neply any minima, byoioal, or manta nomber of DTEs to
le wenneckeal te a given leks this ie an beglementietion or detallation dete’,

Op ie five devaie ofbebe mony le mascaded. A iswodevel eendiruration ie Hodirated in Fig $8, aith « hend:
or bub (Eh) and interniediote buh (TH), Phore can be a member of Tie) Chere oust he nae und any de 4H
Rath IPE or Eide counected toa lub via separate iranemit ond recor: channels Gaovmnliy tec beleted
paire) An TH propagates signals trem He DYEs towerd tha AH. isendy OP toward the HH te the event of
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Wig t2',jtc 
:tw:t[O'f' Huh Notwn.zk 

FigltHt 
'N\>t:wqvk twith T\vH iA1VHts fii'Huhri 

;)!ffi(i.mnBii'' h~(lt# FYf'F::"-' <lf '<HW6t '<>;<: ff++. rr ''"" 
f<:;;;fi:t\Jh::s:& oF its, l"na:n:+; J' mun: Uw:t: •fUf' lt' :{\·ti'v,,, ·i:t g;:•:n:t)r:<~.hw i'.\l?. 

l\rr i!in;;:~::"',~,:;~=~~:J:;~,,;:~:,~}r:;:;:~';::,~~>~~,:·::; ~~ r~w· t\ nl ;};i;~jk,i:;',: ~~~:~~~~;:~l:~r1~~~,~~~~,,:~;~l::~ :li ' i,h.i ' ''~~;~~:::i~r:;~:';'v'i~;;;, 
i~n<": bi~ tn ::\nd 11nn h.n.k out, tHp!ai:ld:'f: vn; id;;ntkill hi MJ:et bubs. 8pKl.Eilin.lui n?n f:i\Hd:<:ti'Ji.H'\ pntmihly 
<Y:itt(:\\i.tJrt;t iH:tivn iJnVh:(,(\ that Ari; VfMJ;(] r<<p.d.dng U%.lTC j:lf"i:iJ:llif{iiditl\ ddn.Y dt· fH:lfi\knll1· 
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iJ$;,9,% i\pphcrttien Pettp<<tf~'¢, 

\ 
;, 
,\~#:'~,;~:tt 

\ 
\ 

'''""~,.,;,,·,,,,,,.,..v dt!t)d':i;•;:·;?;turn ~tt~~~:~ fi:tr: ~ n:.ftd)f+ i:t: t~;~ b·e ie 
:~Alh:~f ~~:~·:n~~t~:r·{~.n.nn~:t:·htk hn~ Uitilputeh.\ ur '''if:i:'\At 'A'i:irkAti'>XiOiiY fn iH&n\ 

{(Ut:'l'i.t:i!d i:t:: bti!rbtl{\tt kpiii'Htt' ·)("iff': htidjdk%' 'iYrU h9 J~MNl. 

t:lSLdA 8Honek,, The <:'Ji}UiU1> ddlmitn( JH qh;:;{VYHti\hl win~L''"" L;r An \liWjH{H!od nf 
i:irn(' 1:h:dny whidt Jh~ i:rntmiti<Jnil w~nu·. Thi:' rni.l'i.h\mm d:H?tkHJ. G{ <>il.uno.~:> it thE 
intnrFn>n>Hhq) s:k:.?invi ::n 4 .. 4 2.2. 
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u~x.vrr;c. BSG~~~-<1 :: u;:st 
£·}0"fHIU.~i"blf~} fhd s~rL:j :· .159-S -~~~:hWi :::~ 

l:;';'LfUL2 .P'1''>"'i'V11ble. Th.<' <tl'GM1ih1r'> ddhnit:q· begin~ n piVkd h<'ltlH11'i~~"jon md pn>vidH< a 1igtnd tLr 
n:v:+vcT' ;:;ywJwnn:\.:t;;:).\ hr>. Th•~ ;,ignni shn.ll he Ml. i~.k~~rn:d:ing JHl.tfx;;:m d' ern ud Cf.)(J. Thi.s pa.ti:<:crn ;;h;.l 1J hi·: 
tn.\liHnitbd by ilw IYI'.L h.r a f.hi.nim ~m of 5S hit tilmm at t.b' hiiginninG of m!.ch patk<c't. '!'he lnst hit of the 
pn%lmbb lll:u·lt ·:~\ Uw ibd bit. nfFtLntnbk heLm lh."-' ;;d:rut,-ofcframt:~ ddLmikr) .sbd h-~ u CDO. 

The rtrE hi ru:p;;ind to .>mpp1y nt h~L:<Jt 5G bi.t:<J (.;fprcull\blc ht (wdH· tn sati:<J(\c system n:·quint:m()n.ts. Sy:<Jt6m 
c<n1ip0nm1t;; <~ns,;rn.e prcan:;.l:ik< lAt.'J in. otdct b l)<c'l.'f<.H'm tb<o<h: fu;v'tim;-&. Th;; n.umber. d p:rce.mb1c bl.t& 
.sowr.cud cnsm:rPii ~El adeqtw1e number ofbib; an: provid~!d. Lo midt s;y>d;nn eompr:tnd"lt to f.;i~IT()d/y hq$kme-: t 
itt l\;n<tinn, 

12.2.:1 .. 3 Btad:wof-fi'n:une i.h'jli.miter~ '.rlw qfd> indieat~j§ thi' st.;:u'f: (;:: <'l ff;.nv.. ... and fd\r;vs the 
ptemnbk, 

t2 .. 2J.L4 .f.tmta. Ti:w <da.b> in H t:ran.smiEfli{>n 11haH iHj :La md!iph!E oh~{ght (b) d1Ctd.ed data bitE iCDth> 
wtd. t:'DlsL 

12.2.;,1 .. 5 01nd-t'lt'."f'nm.&n'!!i£S~liJt>lh::.lituitet>. 'fh£ <dd.> imhcates the o~d of'' tnmsm.i.E.skct and m:rvLs 
b tu:r:n of: tlt<j tnmiimittt~.r< Th£ idg.na.i shaH h;., flH, first pn1: d as!. ll.lL, 

ti:.S.l fh<'"i~t:Vt0<!1\ 'fhh :->et:bm dd1Ytes togitai do~·trnd~~rishu:< •if Uii~ DTE FLS 3u.h>yH hr I.TL\Sgt;_ Tfn: 
rwlatimwh\p {).f thk sp.:riS(tJhn to the hnti:re s.Ll nchrd b slw>vn. b. Fi;;- 12-S. The .-wbby<.::r md ib rda"!im> 
ship io tho fvfAC ;md PM.A m:tbli.;y-.:no ~m~ driS~~-rib:d. in r:w. ahsbad: way a:nd do n.d: itnplv Mq pa:rtknLu: 
irnsk·m.~m tntion .. 

( 1) TlH:r0 $f'() two ckmrwL rKtW\X:TI Om F'f)j md PMA &ubix;yetL Output dut~-\ c~:rc PfW!S(:d. thn;ugh t.hr~ 
~Ju.tp·~Jt C~1anneJ .ar~.J. inpu.t. dnt.~t tHtd fOnt:rol ((J);) ar-l; p:::tAf·(i:l1 thr\;.ugh~ fJ~.t: input (:~~BTI.i~.(~l. 

Vi E1Lh di:rH.:tinn of rbta tran-cdk thnmgh the PLS n;w:ra14:H indepmdenHy and ,,:imu.ltiik(i'Hly (Out 
is, t:iv.' PLS is fuil dnplex). 

CD "GnemJe.s OUTPlff. . .LTNT1k ftnm the MAC *"' blny.-:r -il:d/1 {\ Abnc.h.e%{:0~· mtcnd<.<i wrnc~~fo:rm t.hat it 
M'nds t,u Hw P!\1.A ;m.hlHye:r f.Jtttput drm.&h 

<n l.lccod<:w a Man(J!.i'E'lH' H!u~dod 'Navefor:m fn~m trw PTdA subhyer iu~mt cin:::nit intn tNTi)T _l.XN1TS, 
CAHFtEF.. . .STATfiS, lind Sf.GN/U .. ,j>"Tl\1T18 

1.:Ul.,2 f.<\n:wt:h:urd fi):N~d.!h:n.Ho:u, Thh ;wdhm prov.\deB .<~detailed model for the I.tn~: PUS 8uhlayer. 
h<Lmy d t hto t.:tm<> v,;ed in t:h:i.~> e;~~cti<m. wwo spodfL.:: hi the inter0'l.z:~~ betwern. tLif: sub lHJ<!:r a N.d t"he !\lAC 

.stJhbymr, '1'hPF<: tF:rm.s an~ dtdlrt>:,!d in tlK" ii<nviN\ ;;p;dfkat.i.<Jn fiJr thP PI.B SHhk.Y<'t (:«x· fl>l\ 

~1"g:~~~ng~ 

nutput 
ou.tp ~J.t "Jdh~ 
in.put 
i<~pf;. t.. .. UJie 

;M,g.;;v:i.ng 
Out-pu.t inf(;rmatimt 
N ~; dab tn be output 
ln-pd -trtfhmw.tion 
Nn input b.formathn 

YLS 
PLS 
.PMA 
P.M. A 

t.2 .. ;},2,L:i m.ttpui "&1essag:e. Thu PLS .,,ublayer. >wn.rb Hll m;;tput mMH;.age tn t.hr; PMA suhlaym: wh~!il 
th>!. .FLS ,>.\tthL\FT wuliWlB a.n OUTFUTJTNlT hvm the MAC ~-nfhlay~;,r. 

'The phydea.! f(-l;1Jl:tativn of tlw output Hl('.§fiR#Y~ ifi. H CDG m: H en 1 Di'mt by t.h.e .PIS t<J th<~ PMA Tht~ Pl.B 
&ends >:t CDG if t.he OUTI'UT ... UNTT is». ZERO or '' ClH ifth~ (JUT.PUT UNIT Lc;, ;') fJ!'.rE~. This me1isng?. i1i 
tirne~o:H:kd, '.Chut is, vn<.::"-' th~s n:t,fK>agc iw.s been Sfnt;, the hH·;(;bm i~ nm: ':i.Hnpld<ul1:&.nt:fl one hit. tim~: latet:. 
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620.9 Stertof-Rreme Delimiter, The «ails dachestes the shart af e trav, and fellows the
 

  a OS) eaeoded cate bite (Ge Ha Date. The wlates ine tranomisslon shell beds muitivles of al
and CHP Ier

 i2.2.4.8 Enec-of-Pronemiesion Delimiter The «eleiadi weinersaree

to bef the breneriitter. The dene! shell bete first sert «

   2 DRE ee 

1 DYE Piesical Sienaling (PLS) Specitieation

  
 

Led.4Re This euebion ch
BEERof His 4&peckiesation ta| Babe 
 
 

 

 
  fd e arodeve channels bebwees Une BLS ee, Gubpat ¢date ape paseed Through: the

woul channel aneingetd and sandal ¢SOE APS pa rou @ inget channel,
if} cieection of date trameter SS Lc sion? aul shin ultanecuely (f 

ig, the ALS is fll dunles3. 

[2S Application Perspective. The IFFE PLS sublayer pertonn
 

the follawng funckions:

  

 
 

 fii Emeaite (3 .SPPUPS UNDE from the SLAC suhlever oyia a Maschesier crowed wivrefiem th:

tothe PRGA gublager Owiget chbowit
eewlon a Manchostar encoded wavefor

CANRIBRSTATUS end Sie

 

  
 

  

 

   124.3 Pometionsal Beecifea ll
Blany af the berms used an &

gublaver. Uhege forma age de
 
 

 

ce detetied madel for Uthe :
  

12 PLEPatedewiges: The PLA and PRIA come fe by meant af ihe (allowing ninssages:
&.
SEBECG

 
 

  

 

spaee PESNe data te be outshunt PLS
inwul information BMA
No bipubintormation PMA 
 

 
 

 
 

_ aoaLal oetpued Megsacts
LS geebl

s camde an ouwiput message te the PMA soblaver when
aver coceived.on OCTTRIPY TNE? foothe MAC sollaver,

: mee ULmoans lsOTM ore COT sent by the PLS to the PMA. ‘The PLA82 ARGor al ifthe CA PPOT UNE ioe ONE. Thisuacesugsis
(Has boon gent, the femction id not cergleted alll ane Bt teelater.
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and tht lEEJ<.: $02.:} CS!.V!t\i'CH !..AN Mod.d 

Tht mdput mc3;m_w' <:::mmnt.. be !"<mt ag<ti:n until tbe hit wH being H:or<t '""a tt>:O:vit .. <11 3'.:mdins: J:he p:aqiom; 
ou.tpr;t mi'M1Uf'~\ ·ig -~vmpk<~~ .. 

!2.:.t2.L2 ;rrn.~pu.t_idte .h:h~5t&age. 'H~<; J'LS tmhh.yer smd.r; ~m ,wt;mt....idle me;~,;;ztg<; to the PMA muh" 
by%.>t ~it ~~n timr.;~, when trt<' T\'lAC ~<lbl<'<yG:r :!3 not in th-i prv.:~+~ 0H.r.anshrr(ng V<J.pd dAn fH':r<x;;::~ thE AL\C 
tv PLS i.nh:-..rfa;:c The .r.wtnd.}.dh: mGH~lf.i'' h ;1.(, bngm: "t~nt (.<md the first (H.!TFL'.l'JTN IT ;};; ~~.:mt u.ci:r;,g thl 
r.;ttf.p(t/ rt.f~Hgt') when trw A.rst(HJTPUT ... UNIT (.[ H pud;:d ioJ n;-<.:AjveJ frcm i:hc .MAC 1mh"h.(7C< .. The <rr,Jv 
;mfj.d!i! mwmng<; L ,-1gah .. . "<o!'>t if; th• PMAwb;t\ DATA .... C!JMP.LETE hi t.'f.d'h•d fr-vrn "i:.:h~· M.AC ;nd>1aF~r .. 

nw ph.:;ro;kai n-nAb;atinn d'UH; mdput .. idk h"H'8(.$~~iJ' hr JDL G•!fit by th!?) T'LS to trw T'MA, 

UtJS.!:f inp:ut M®s!%;m.gH. ThE. l'MA su.hLyDr c>f..;r.f..:,; ,n; inpu.i me!~C>~lf_\(o b th<> FLS 3ub1nyer wtwa the 
FM.Ah.as1'f5C.'iv0d '"Hi frmn Hw nwdiu:m c.nd i& rnql(o.:md to rnmo&or tLoJ hit b the FLS. 
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(20212 ouipestfile Mesenwe. The POS anhiaver sends an outpacedale montages bo the PAA subs

lava atall tines when dhe MAC sablayer ie uel in Ore proven of dnanglorring guleul data aoriee Lite MAC
te PLS teria : wWihtuddefie yidseaoe ia ao longer sent tind the irsd OUTPUTDNTP ie sont asirorthegatpiel magsagewhen, tho firstCUPPUTPUNIT of a necked ie receresd fromthe MAC sublgeer 1be|thus
BBufiglle1sheng Hpapais sent ie Ube PRA when DATACOMPLI UNis tedabved [eure MLAC aublayer.

 

          
 

The physica! realisationof iheomtea’ffs mesage ia BOL cent bythe PLS tothe FMA,

LLG2a input Mowouge. The PMA sublaver cenda an ingad menage te tha PLSeublayver whom the
PALA has gecelvedo DH Trowr lhe medium and ie sreparad tocransior this Wit ta the PLS.

abe

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



'I'he phy'f1.i.u'l1 1\~a.LnA:inn of the: inpu.t. ;~ni'Wti./<~ <:~}n3irts <A' data unitN, C:I.lG_, CD1, CVL, n:r CVH., derived 
from Uw ~ntomi ng dnt<1 i~trea.m. Jf '"mhigdty et:id:ti d.tK to c.Y:ecm1ive w+x~ ~H' ji.ttm·,. ib~ PMA may send r.w. 
mbtnu·y tomhimd;ion uf ti:tr:cm:. 

1.2JU!d.A in.put.. .. id!m YVh:;!\!:!!13:@0, The Fl\l.A ;;uhby(~r sends an input~idh nH~s"age t~) th!t PLS hJb·· 

in}T:r '<'-rhen the PMA snhb ... Ye:r d~~es rwt .hive dtatt~ k~ &~tid b the PLS ?~ubh.v<"L Tkitt 1.;~)ndit'f<.)fl t;xhts wh.en 
t:u:rdm:· is bst or IDL if' :nx::eivod, 

.Ms.:.:ntgu 
{lGTFUTUNIT 
OU'TFUT .. /:l"T'ATLfS 

JN.Pl.h' UN.H' 
c;A.HJUI:R. ... STATfJS 
SIGNAL ... S1.ATUS 

.M.eacir;,u 
Dat<t ;;cnt to tlw PMA 
H.P<ip<:m<:<~>·tn OUTPU'l' .lTNIT 
Data n:cedved frmn HF~ PMA. 
Lnd'ic.athn uf·iflput •tdivl.ty 

fnd:!cnt:ion of <n~n/nc N:Tm." foNhtbn 

i.\lA.C 

FL"S 
FLS 

l2,iL.2S~,l fH.I'f'Ptf:t.lJN11\ 'Dw MAC t-uhhyer- suHh the PL8 Bnhlny<:T rm 0(/fllUT UNIT every 
tim<' the MAC ~mhhyer- hnr.< a bt b m:md. O·nu_;, the MAC 8ubl.ayet ht» 0-ent.. %n OLr:l'PU'I'.JTNIT to Ut<'· .PI.$ 
''HtDLilf!\1',. it mty xwt sutd Another OUTPUT. ... lJNlT mthl it hts reodvcd an Ot!.fPl.J'l .. ..STATUS uw<>FUge 
frmn dH~ FLS :;:uhbym' The fH.Y1'.PT.!.ftiNJ1' k a ONE iflh.e "\fAC guh.Lly<wwants i:h.i\ I:'"L8 auhhiJ<.~t tn "''nd 
a CLH b tb:o .P !\LA m.!.hb.ye:r, a ZERO if a C.DQ is ded:n:d, o:r <~ DATA .. COtv1PL.l::'I'E if an. l..DL :b <ksh<d. 

!2,!;LL.2.3 OCTPt.Jt~ . .STl\T'tJS,. The PL8 snbL>ytT tiimd« tlw hfAC 1-lHhluy\ot rm (H/I'Pl!'IST/UT!S in 
n~Mpnnt!!H V! ~'very {)(J'l'FUT..UNIT nWtiiVHt by fh.~ PLS tmbhl.ye1'. UUTFUT ... STN1'U8 1>cnt ir.< em 
CfUTPUT ... NLXT wlwn th<; .FLS r,;;u.hby<·n' is ready tG au:;qA; the ned: OUTFUf< .. tT.NI.T fnn-:n the :&IAC 1-n:d> 
layer-, ('I'he puqmEe of OUTPLl'I~_<STNl'US is tn synchrn:fl.i'l'.e the l\L\C ;&ublayer daL; nntp\&t with th~:> daL:t 
Intt:' rd the p.hycjGtl medium.) 

:LL3.L2,3 f.N?\Y!' .llh!'.f. ThM :PL ... S 0mbb.:;>or- mmd~ t.h(' MA.C t~uhi!\'l0l' an lNPU'I' .. FNJT fW(·>ry ttnM~ 
dw FLS t>V.'cin\'1 an input <n<''W4\U fruWl the PMA ®ubb.J'm'. Tfw !NFUT ... lJNlT il'i o ONE if tb~ FL8 s;;.b 
loy~y u~eeiver< a C.Dl fhwn the PMA. ni!tl».:.vrn- n.r a ZERO ihhc Pt.B su.blayer n-;t:dv~~::; 2 CDn fHm th~ FMA 
;,mbh:q~rr~ 'HN~ INPUT. .. .TJNIT may tw !:>:F:okn' ZEI{O m: ONE if Uw .FLS 3ubhycr :rH:~dv~'ii a C\/L or- CVH ft-.:wn 
tho l'MAm.JUayer. 

IZ3JL2,4 CAttlTE:ft!l. STATUS. 'i'lk VLS ImrkzyPr &md~ the MAC snblHy~r ... CARHJEif. ... S'IWI'US 
wh.rm<Not tho:ro iA <:'1 dmnw~ in \X.i:r-du ~rtuhts, m (k;toctcd by Hw PMA, Tho Pi$ ;mhlayct" s~!tAE 
CA.f:UU.CH ... ON whnn it h)(;e;vc~, <1XI h<t-nrt rn.~:mage f:rnrtl the F&TA and il:u: pr-evimw CARRJSR .. "Sl."'A.TUS that 
tb0 FIB subhy<~1' ~o;rmi tn th!;, MAC ;whby<wvias;; CARIUER .. JJFF'. Tb:; FIB ;;ul:dayer '1ends CA1UUD:R .. .OFF 
whi~n 1 t :rotdvet~ rm inputjd/1!8 tnesu<.gc: h'em. f.b0 PMA sdAzyer,. rmd. thr p:revinus CARTUBR . .ST/d'US thut 
tht F.LS 1-\Udaye:r se:nJ h~ tho &LAC suhh.}'lW w<u; CAHJtH:SR .. ON. 

1~.L!L2.2L5: SIGNAL~STAT!JS, 'Th.c PLS i>Ub!(\yu send~ the MAC euhhyu SWNAL .... STATU3 when." 
ewx it dct&d& the br:.gi.:nn.i.rtg nr end cfCd1i:6cn. P:ru;wm::e. 'D:w PLS. r'fHhb.swr ,-:nnda SlGNAL.J.?EHOE w-.h.en 
it n'-ct>i'Vt'B inpltt rtmGMl.f.P CXL ~w C:\''11 fr.nm. t.h.~1 PMA rmbLw•~:r r.utd. t.b~ pnovimw. Sf(1N.AL .... S1\\TUS the 
FIB t!ilthhyH· >wnt we;,s NO .... S!GtL:\L.ERROR Tbe FIB 1-mb!upr sz~'1Hhl NO ... SHlNAL ... B~HROH when it 
mo:+?es a:n input.Jdto m.es&a(;re fh::;m the Pl\lA. s;.thhWtT Md thi\ pryvifm .. 'l 3lG·NA.L .. GTA1'US that the PLS 
l'Ult if;. tlw MAC u1blayer vnm 8JGNAL, EHHCAL The FL .. S r.<hal.i. F.!>:md. SJ(JN/ii.L ___ FPHJHt to dw 1\fA.G snh, 
b.ya wbon the (Jdlhion Pnol'lent:6 p0Hcrn is dctu.:;hA~ it may 3-<rtd RJGNA.L .. ERRO.R any Unw it .r<-,(eivd 
an /nput m~!SiW.g'(~ that is n.dt.b)t CDQ nn-r ClH. 

UL3Si\.3 PIAl F\.i::aeti@n®. Th~l PLS z;uhL\FT ft1tl.l'!'Jonl'i vm-Rist nffu:<Jr sim:dtant:'o~w a.n.d n::;yw:;b.'{)nwus 
htntbm:w. 'Tbi'-)!C r~mdior.t!S §\H! (};:&p-ut bput, Error E:bnMo, <·tr:d Ca:r:r:k.r S0nW~.Ail nfdn~ fuu:r 1:\mct.iur.u; ano
d:r.xtd imm.edb.tdy fdhwh.tg Poweri)u. Thew: funehorw a:re d.ep:kted in the .state d.i.Hf.fl"t'fmA d1Gwn in 
Fi.g L?·F through Flg J2-·H, mdr;g thH rwta.Unn debl,cdh<:·Hl in 1.2.1. 
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{n.%~~:4t:; ~t::t ~tH~J: ~i 

.CJtJYPLn: . t+Ff': 

F~g Utd1 
tfTE PTAS Ontptd 1'\mU:iml 

rsc:vn~~x::~ .f?.w:~ }: · HHH 
:·~NH :i .. :tt:~~{p· :~:1~;:::) +f:·t:.::>.; JY9:f ;::.t.itk::.:: 

®1LS,)\::\,J 8¥nh~· Dittg;nun V'uwim!:d<H'L Th;> v:•u6::d>ic;; \k¥?d. :.n the iilL:ide di.:ngta•.tttt i:;nd r:Jq; ,::'~:·i~'Ye.:,·ni~~·Hl· 
fLt9Lidtl{i:<i)H'' /lYe tlK'· fi.l'hYWllllf:·. 

tLU td j\hV?Uil': /hh.k (:<ditinn dFi.fVti:tm 
ing ptHVXib.k; ;:/:.,:;:;>oh;:l~> 

r;:;;,~<l 1)1\} f">ltl'hc.t den.lH Fu.ndktn. to i.mpi.t>ntHtt ph:kn·ti.on p6.rL:>1J 
dhY<dl:xld in 1.2.530:{3, [t i<; !-fi:;:atvd. '\;tnXk·pnd:ec!:'I'htB1\'' 
''J:or•,>\£d/l\;nnr d.ntH/' id wttildcd V\'hnn th;. t:irlWt hus !:<~cni' W·<L 

tit/LiU%.2 (hV:pnt. .Fn:nd.:.inrL. 'TJ;e (h;tn<t. F\itt.IA:i.lin trn.ntp:J:rcnt.ly ;:Kr{lrniM n.f :1:h}. t~~ tr-~·H~~,.~r~:w~· 
(f:J\.:!i:,ut F'~;:nd:iml fh::nn tl'~<· 1ii\{~ to th~~: .Pt&.i\ st:ddHi>"l::t(. "T)lt: tf:A.t~? d.i.ai<::·nl:.m of f\g 

t\t~} t.:l).;£d~. tff dt:tj: th~§nthtr· 

JU,z <:kp.nj:w i:hx1 

f'i{)'L~LJ.,,f F:trnr S~e~:tu;w .FuncbinrL ''f'hm EnTr j}sn1w1 F\1.nd;:i.on thl) !Jf mcndi:ng 
i>witu"iii:tg md fmd ef tl:v; c<,HJIEiun PtP+':Ht•<-: ;::nt:t<.~ri;. The 

Ftlh!5lnL nptord.ticn,. 
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Fig 12·9 
tH'E PL8 f>lr:rh:or fkml'ie l'\:tncd~m 

A ti:mer may be wmd hy the Ca-rd.::r Smt<'e F'"lm,:dmJ to :impk:mnnt th.: p:rnb-ttbn peti.od. d.e&n:[b-J.g~ in 
12/).:!.fL;J .. It i:o struiwl hy '"'start·'Prd/)tl'ri:mm:" and g:osm:ts "ptvh!dTi.rnu dmw" aftet 0 tG :!G iW si11.ud 
~~t:t:rting, 

1iUL2A Signal .E.ncmli:ugo Fi\i·p d.i.Abet nymhds ua.n lw km;.P.mitf'<·d on ihe U.nw CD\\ CD\,. (?'VL, 
(;\tH., and lJ.)L Uf th0M\ (;YL end CVTI am t:w:nmnitLA '>nlY as JXtri tlf Uw udh:;;inn. p<t:-FPnth H'(Wlt:iJ!g 

pattern CI\ 

12 .... So2,.4 .... 1 Tli~tu. 7\<nn.smdBSiii'H ¥tate, The duUt tr~r.ulnhc;;bn t'o'lff (Hi.{) b. l f.-fh/s ·.+ GG:l 'ii.<. A b[t, Hme 
ft.)'C) )s t.hupfm:"'fo H0:tr.dmdly l pr.,, 

i.2JL2 ... 4 .... 2 11atn Sy.mhol. En.c0t1ing, 1'\bnch~~\it<Jt t't"to:xdqr iil UG~?.d k.r the h~An&mh~sh:>n r.d" pat.kk~LL 
MancrwHter "-''"'~m!tng h .r~ hlna:ry dgnali.f\.g m-r·uche.nifn:n th.at enmhinea d.;rVi Mtd dn~k into hit tdl's. Each bit 
cd.l id ,.;plit i:n.b) two hdvcs w·lth the 8ccond hdf t:G.ntcd:n.lng th.i.1 binary :i:nvcn>c dthts fl:r;:;t hc.lf; 11 ttwnsid.cn 
dways (h.:;r:;qr;;; in Uw middhJ of cadt bit \~elL fhn1ng th, drst bdfuf tb:: hit h.~n, the anoJ<::kd dgnoJ iB the Jog· 
ical o:m:tnkm.e.nt \}[ th<~ bit vu!ue i:Hi.ng ditvd.fo<L Dming the teu;nd half of dw bit td:i, trw •mo:ldcd Nlgntd i;<. 

tho uncmqlhmHmkd. vdu~: Gf dHi hft GAng i"neock<L 'I'bw, '"'· CDG is ont(dPd H-8 a hit <~H i.n which the fkst; 
twlfi0 HI M~d the gecundhd.tk I/\ A CDJ :b Pncothd H?:\ H bt cdl in -v-.~hdt th;· Hmt h.:dfh LO ;iWd th{' St.\:~ 
nnd halns LIL Exe~_mpks of l\%ndur:;t.ct w<1vdi:n?nr-; ft:re tihnWit. in Fig: t:t, Ht Trw uorn <<::rrP!><ing .. " d' m~ deal 
Mnnd1fJS:b:.r W?.'lihrr.m heGut ow wcdP() lvtlf-bit~te"!l bound.'-\deu, 'H1t t:B!X.\ <:.ro~1st1)._gt; <){ n;:d W{WEhrms n.~:ay 
i.ndv±E timing jitter thai. ca.n>:{>:-J§. d.Evid::bn fn>.In tb;:;.(; "idealb:(~d. 2.0.ro n"r.l§sbgr.,"'. 

12.iL2ASt CuUb;h)n. Pnwem:;e E:neodin.g, Twt.l si;<tH.h, CVL and C'JH, tbd HT~' tmns.mh:!>•d nniy <W 

rr.:wt of thi; C(!Uiskm pt\'.Mmee rcp.m:Hng ;mtt+rn, C.P, v:!datc the nurnm1 :Mr.mthtJs<t.t.r m1t0ding :nde H:'qn:i:rlng 
'i1 t.nn!.dtiGH in t.he rndd.lc d' ml<::h :<>ymb:;;L A CVH i.ii er;v.:;dw.i ~:u n tru.ns:lthm fhnn LO t:o HJ O:t thz! h:~g~ndt;g 
of the hit eeil, HI t(w th{'• 011tirs bit <!"H,. and tt<1ndt.ioa frmn HI tn LO ;)\: thB z::nJ d' be bit celL A CVL is 
Ui/'OdNI itf'i <~ t.mm;;:1tion fwm FIJ t;,:r H) Ht tlw bq.rinnfnK oftbc hit eeU, LO for tho. entire hi.i; <:d.l, and tn:m&~l-
km. f:rm:n LO b H f ut the md of t.he hjt <::dl .. 

T.b>; CdLd.tm l'n!Sii:nN rq::<nrt.inr.; ti.gn.a.L, C.:P, b a i:iJh~·cioJ ~5'l't)tH<tN ttH~t diffem frcm any lGgithu~.t<;; 
l'Vt~m.d.;,e-;s<ter-e.m:v.±hd signaL C.F i<i f~.ncotkd ~m a rept:atin.g i-wqmmo·J of!. hit time LO, 1!.2 bit time HI, 1 bit 
hml'i L,Q, J hit time HI, 1/2 hit tirw:t LO, and 1 hitthrw f1L ThiE mayti.b::;; lw iwL<:~rprd;x\ <l.!.> re,:;d;iLkm.c;; di:Jw 
hve-wyrnl:m1.1W<F.l<'XKi~ CVI.,,, C.DO, CIH, UJ.l(( CVI-L Sbcu!.d n t-n>nt;tnith.:c/n o:r -rordva'J! ti1ui.n·g he shifted. b,r 
1/2 hit UnH\ tht~n tht: ~wrw:; si',qUHkX·J wiH !:w id:fxprd-o.hle 01 re_p0tihtttMl ()f (XH .. C\'L, r.:v.n, CJ.JL CDk h 
<:.'itbor CHM\ tb.L prcs:m>.se <.X non.--\h.mhest~~r §j'mhnh didi:nguhhee the i\ie~ywnC?.: frzm1 data .. E1mmpkE d' 
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eUL2AA Idh.-, LhH'> i<:i.Hxxih:q{< The lim; «tfi.dkkn rrn .. h; abo m;ed >H; an foMGi:ic:J zig:md. An .lDL 
@.L'>'>lY'' st.;;~,b wit.h a HI 3i;pld levDLS">;«' IJJI, ah~'<\.VB ;;t.:arb -.·1:it:h ~HI !Oigmll, <~n :-ddki(h1.d Lnn:;..'fihon wiD 
h: r.nlikd to the data ~t~um if t.h<J b.,~t Ht Po.'nt wa!'l "' ""-""""'· Thb tr"tltH:<i.tion co.mwt h: tmth~.s,,d with dm:k.vi 
J.uw {Cl"J\i or CT) 1.) o;in<~~: tb~ t:r::itldb<m wiLl u::eu.r >lt t.lw dati: d.'' !At <1d. Th..~.r>.:; wW. h<~ :ru t:nmdbon in hx:~ 
m.ddk ,,; HH~ hit- tdL 'nk HT .'!ligmli in'Pi, m; Oi&'nt by :-l tn.m;:r'"ltt<or. 11.h.ali he m&i.dwiJt('J br. a mi.rtimu.m of 
} httir.r\%. 

l:d.4.1 t.hrt.nrih.';w·, ThL tettitn ddi.ceG the J.q_fi~::td e.htlt<ldkde!!h.t~; <I UK lmb n~d in 1B.&S.F;5 .. Tiw r.,_cJ.a
h<ermbip oftbL 3p<~d0e.akm b! tb~ >:din:o t>iJ:mda.ni L dw>':n in .Fig .U-..!2. 

OS! !(f:E 00<\.J G$0!Ai(;J 
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cnNwr.cno~ rn 

H !Gi H 2R4.EVD. HVU 

Huh TLeLdo.t1ship to the 081lld>n~!W\\~ IW.i!:d('!i 
i!M.ld t.h1.~ IEEE S02 ... n CfilfdA/CD L,/L.'!" Mod.d 

(1.) A huh tnn<:lEl.& nf a .Hub .FLS >~uhbyH and a. nm:n.b:>:.r d' in&i:.Hnt<li-! nf th.P FMA ~ubL:w-<:tr. 

t2) Oae ins,L.nG<. of tbe 1-'M/i.. 3V hlo...VH, tb; "upp<or. FMA," p:rmrkkt; R uHmBr::tkm. hf a h:i.gh~:r-.-.kvd huh .. 
Thk PMA l3 aut :reqdn:d. fer th.P lH~tl<kt< hub. 

n; .F~;cb of fh<.:· rorrmin:lng i.n,;rhmU·)(> )ft:he f'AtA ~uhh..}'Q~~ Cl.tn~. "pnt PMA3," vruvd;~s, >l nmrv;:cb;n tt) '~ 
Tfl'L '~r '' lrMu~kvd hub, 

ISOVIEA? S8O2-222009
MSE2, LOO Baiting CSMAES

imSdd bbe liste Bacedisg. Tho Rae candilia: Pde wise une ac aa cacoted siewal: Ag TEL
aiweyt Sieris with a Bl sional level, Siace LINU abeavs sberix wilho fl aigosl, eo adiitions!) bemsitian will
brain to the data stream ifthe last bit eentwad aera This irenstion canoe be contieed with lacked
date dCior CYL) aimce the ieeneition will secer atthe stert.afe hitcell. Phere will bane tranwition fe Gas
raiddie of the bit call, The HI signs! level, as semi hy a tranercifier, shall be maintained fur eaninigeem of
ebib tines,
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32h) Crmeeviows“Pils gectien daficds the lagieal chatielarighenal! the bub used bi TRANS. The pele-

teahinoftide gndeeiiestion to the entive slander! ic showhin Pie 1229.
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bi Abub eonsivte ofa Huh PLS aublover gid eomeres of lnehences af iste PDA dubiawae.
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TYRE ge 2 Heves-lavel als.

 

ad

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



lS(~J1eC :&:N:D/·3 ~ .1GS::3 
:\J\~El/lEEI~ ~1~. g~}k.}~, .UHJ~i f>Htbn 

(4) Tl-w Hub FLS tra.n.gbra d<&N in t.wo din>t"tiom).; upward h"fin> th'· p<ld .. PM.Alli, t;~ the n.rvw l'MA irr::J 
dmvnwa.:rd l'mm the opp<T P!AA tu th(~· pm't Pf.v:L:\.;:;. 

(5; Thi~ upwa.n! Hnd duwn:ward "d.d.'*''"' ,~r th .• , huh op:,:rat'~ i.n&qwrd.(in.l!y :md Hfm.dt.Hn<~>OH1y; 

(1} It rM:nl.n;smib incoming sig-mit!§ with nnpli.tt1<:k· and timing h!:'ltnn!d .• 
t;;:U .E deLecb eollid.onH bdwmm any twa or nmri~· potts itnd reperi;;:{ k:rmwh,dgp ()r llie enUb.hm by tJ·anB· 

mitt:lng H qwclai wUidn-n pn~&mc~~ nlrmrhng pattern. 

12.4,2 lhii.h StnH+l.a'1!, Eaeh. huh lB hmetiond1y d.lvid,~d. btu two pa:rtf!~. the U[l\'ia.d. 6dte an.cl nw d(Mtl" 
wri<:f(! 3-i&e. Trw apwani ?!ide ie reqx.>nsiril~l :fiw combining Htt' tnmsmiKe-l'3us fn!m D'TEH and hnht bwhr in 
tho n.~:~twnrk in'h n f.:in.glc t.nmrunisdon hi tlw next kvd up. 1'1t~i dnwnwatd Sid(; iB teEpondhk hr dhtrihu.t· 
b.g th.;., <~ombnd >Jign~~l (which b wr.tppfd amund. fntm trw uptv>u:d si<k of t.he htwdN huh} t/~ ~~.ads. of th~.:· 
Tlf})E md hu.bg bdow, Exu~pt H>\ EfMN::it\ed Ln 12A::J.L3 and l2:.42B, th.~\ two Ni.d.f£ t\mctin:n i.n\lepndindy~ 

Ther-e is. <m urwad input d.umr,e1 <tnd. a. cw:rHipmuilng downward output dtamKd. 1hr e.<Kh DTL ~;:r bub 
lmm~d.bhdy bd.ow t.h.e. hnh. Aithough th£~1<) is rw eb:t:rkd conn~>dLm hntwo<m tiH1 two line;,:, they d() t:h<MV 
a ·umntd.:m: and cahk (w:c£; 12.6 a.n.d. 1.2-7) nrd m'c n:!ikd:ivdy· km)wn H.~ o. hub pm+ . .Each pn:rt lf at<8Stkd 

thr<:ttifth ~\lt it>i<'ta:nt\.\ {tftb.e FM.A suhlr.;er n:fctt,;d l.:r\ ae a ";m0:. YM.i>.." 
The jnw mJpd dan.rw! h-om. the upw<rd <'ide mA the <me input dmnnd. ).:q tb~ (h'<vnwftrd. ;;;id.e c.f a huh 

<lN 8.n1Harly poin..0 mnl. for 1\ll but. tho fH'hd~!r h.ub, a1T tfiniHckd tt'< '"'f.>Drt nf the H0d--bghet··h:v<d huh, 
They m:e "'V>"-'-"!td. t:h:rou.g:h 'itt i.nsbroce tiftbi' PMA Hnblay.cr :rs!>n·Ni tz; an MH; ''uppu .F"MA." 

}·.rOTJ( A ho:h U:':iMi. ~~:::·Iu:h:e:~ r~ hqb pc::rrt.~: ~:hK:i~J"11}!H~,di.m:L~:t:~ n··pc::.;;-t. ht.:ih, *~\:t?-t:: th~~ngh. iL :n:Sly ~C!:Y(; H.r: ~?::ru~ j~: .. ck ~:\he ~~_pf){.~Y F:\1A .. Thf; 
lnJter wnu.t~:1-:.k3n &4rt:~1d t:o:.~:vt=r h.:.~: ::.:n:u.~W.d. ;1~ ~. pc::rt= deup#.::~ Z\w:r-... h.H.:. ~~t::.g~n~'X~.ring ~~~~ge.:. }MX.~t.:.~::H~ ~ ~ di.K~~ n~A ~x~Mt. ~h~~ ~~v~.:d:H.~ d--::~\n~ · 
ti{~·:ct ~;:f .:t lOft:\sgo h ~~ b r~rt f(~>~·~r~. ahr.::.T. 

12:A,2.1 Upward 8tdt\. Th'-:i pdn;ttr.y Ln\.th<>J.t ufthf; vpwatd Sid(' flfO hub iS VJ pro;mgat.<:-; sJgnab hom 
e~t>::b efi.b hq:mts bit;:; rL~;ih rmtpvt. lfnt•\ri:l tha.n <lDG input b aeti:v<~,. llien i:.l',,t: Ct>l.lhien P':r.\!3<-HH~.: >lignal 
CF is tn:mm'l"l"ltb-d iJwL::nd. h addition, L\e Gi.g:rwb ;m~ rd:i.med L> r;:.sior-~\ the h:~·lnsitiinh tt im1f.hit4i:m(l 
bonm~~dil"n; see 12.43,§::31 fi:w Lh.,;) detaib oi':red.rnJng. 

l2L4,2,.2 .f.h::nv:n;wavd. &'ide. 'l'be prinnry f\wd:ion d' ti.H· down\<-"H>~ s'de of i\ lub L b n!p<mt d.gnak; 
from hs fin£; "Lnput. to endt of it& ontpnts. In. ad.diti.1lh, the ,;;:ignah a:w n~ti.meS tn ref:!tM't\ the tm.m<.idonB b 
l::uJf.hit-t{m•~ bomda:rh!i') sH~ J2k3..2J'i hg th...:; dd~lih nfTdhninu, 

12A,a HuJJ .FLS F\nH~tioru:d Spedf'ieath:s-:®.<. This st~dien p.mvkk~s :1 detailed. rnod.d lor th~<~ Huh FLS 
t:ublayer. 

12.4SL1 .fluh PLS b PMA .l.u.terihtx~. The ink6><>' b0twu:;n t:hf, Hub PLS ~ud tlw PMA b th~: >{Hum 
aiel a~.~~t ff)ooifh:d iH :t:Vl.Z. :l fhr u.m:, h\,tween the T.lr."E .PLS and the F'MA. e;;.eept t.hnt tho. mdptd mem<Hlffr: 
fmm the Hah PL.'? b) the PMA i~ u~.(·d tc tnRn:iimlt CVL and CVH in add-itiMl to C.DH and GD1. 

12.4JL2 .f.iMh P.LS B'tt:t10thmb The Hnh FLG rml:d.<\?tT hmetionl?! emmbt of fhn)<' r.\3)'1\(;:tmmmn< t\me-· 
titm(s. 11.J.w.;e full\thm; nrc Upwmd 1\--ansK)r, Jabber; and 1Jow:nwan1 T.ran.:3fer. AH thre-e fH~\;t.i.ons nn 
s-Lut<rd iwmNiiatdy fclk;wi:ng Powe:rOi"i; an irdt>;:w:mie.nt UJPY of tl>t' ,bbber fmv:tivn b ~:<tadwl for ?.Hth 
t»M F'MA. 'fhet~<; ftrnd±m:w are dq:ri.ded in th.est-2. t.,:, di :w:n:m.;s sho\vn.tn Fig 1.2-lX th:f(mgh Vi~ 1.1,·15, ~wing 
the nobtkm de!tedbnd i.n U:L L 

12A,3 .. itl. Stak} Diugxun v~u·hlhtn.!> .. Th'-1 VHrtabkillJIXHi :in th.:' stall·! di<tg<."H\ilF }>rtd the toor.:ncqxmd·· 
i:n.g fkmeripdnns 8Te tlw D:dowing: 

CD Port Deuign.atnrs: lnEt.imc"~"' nt tJw .PMA. ;s.uhbyer an~ t"Bk;:r:red to by in.dr;:c PMA ~nfonmxtim1 :b 
(ltrt.ainHd by r.<iph>ehg thf, X in. th\) dJ')t:)n'd h1m::dnn with the bdex of t:he F'MA of inttwst. F-mi:hu·· 
llh::kG, FRiAs nmy tm ::vL~Hlud hy i.K'VHt.il ,-.pGrid dosign.;;ri;;r~ ux.d u:;; in.d..ln+: 

X Gm~~Tic po:t FMA de:"ignakr- When X t!-l W?!ed: h~ e. stat:¢ dl.a.grmn ih vHlut: 
indiNibB dm partitubr insti~;;~(:t~ d' a g:0ncri~: function., 
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fSOffEG i${f; . ..;j ; ~E3~J 
A.1\.r~H/fE~.[~~1~~ St::-~ 3fJ2.~~~ .T99~1 g:.Ltkn 

J:ndk;d:e:'! th.at nll vmt P~:lA,; m'H tn b<:>. e1mt<·!Ju.r-0. A.!l f'1iri l\\1/b mn.:tt :tm~d; 
~. te.Ht t<:~fldih~n lr: (tt00t' ft;r rJ~itt. t.u;t. t4 pa~~-

Ind:h:ate; t:Ltt aB pori: PMA,:; thd cin, wJt. dio:ub1Qd by fb~ Jdihr;r f'\nr.:b0n 
m:o tv hi' ('Gr~/dcrd, AE ~md~. pv:rt PMAs m ~>t mLct H bH; nmditimt in nnkor 
·f:0r that L:·;,y,t: Lo pHiS. 

lndk:r.1t.f\'" that ~~n p;,.rrt PMA.s thA aro ru>t dr;;:abkd by tb' ,L>hh<:':r Fun-i;t:wa 
an .. to tw «,:r:skkn>d, Otn'., hnt not nHWf .. than unt, ,su\.+ port PMA mu::rt t.rl<.;'Ct 
:~ bo;t c<:mdi hc0 ·:.n <,nh:r for Hwt u .. s t ·(:(~ pm;s, 

lnd:fu.;k;s: ill:Ii aH vwt PT0:As thnt are nnL dhilb1t~d by th~-~ .Jabber Fun<-hm 
arc tn be wn ... '1idm:\>d, Two (~t m/H"<' sud~ port PMA'" .tYnwt rmxt :~ h:<~t wndi-
titero in <WJ.;:;r hr frwt te~t t<:; p4:'!» 

Iktirwd by the f'ORT fu.nd:i(<n G[~ 'Mihr~ from tlw UPWAfUJ U)LC ;;:1:uh' nf 
.Fig 12--·VL. H inJk:~-tte:<r whc.h pt1.r'c FM.A o~-.~:-1v!. du; H:&i.t ft.{;m tbo UPWARD 
IDLE o;iate. 

Ed:urn(; the lndex d·',~ pnrt Fl\Ih.pG ... ".:;-Lng the bdi<.:::ifd. L;~t C'mdlbm. Tf md-
tipb wrrt F'MAs meet the teelt eondi.hon, th:, fTlHT .btH~b1n wiD rf't:urrc '~w 
m~d <::>nly <:~rw of t\w ~w.:~·tptAA<~ vu.l~.N'8 .. 

hdhi:Lt;;: tlNo i"tHho <::>f w:<i'i'i.ty <:m tho <.:kdg:nau .. d PMA in[ln\.: c.hxnrHL h m<!,'? 
ht' dther "idk'" nr ":&"1j;.·(~' 'Hw hnnu bdiedb that ir;put.)dfe L\ ~·l!:r§•crbd, 
t:lw hitter :hdkr.d:c~ t;h<tt lt is rwt ~ttHertul. 

tL'!'ed b n'rt~i<"<:' 'm iY~JMf. mef!<tagi~ \(;t'.<' L.:LL2 :D frtml the dPsgr,.;dx.d. PATA 
·! qmt dmrmd~ 

UMtd. tv dio;tir~gT!idl h>h'd·h~n trM twu <~Ihw<·d. dh:~.r .. rrlvH hr ~t:tihn;;.;- t.b, 
JAEFER JAM !"taLe uf Fig- 12-~1.4 whdl w< Hdiv.:, p~:rt k;c()mf.i" iJk, T\H; 
im[lkrrv:mtOT of u hub may trunt: th0 voriubk, a":' eiUwr 1r<!t! nr izL~t'. 

Ur:cd tn SJ.:':n<i m1 ontput mr·!i"<'Rg'{' bee 1L:UL1 md 12AL l} 't0 Hw d~igm1t':d 
PM.A out;:mt rih~ln ~td. 

f\tPd b St~d icni ~wtpd.Jdie nv-;:o:"';rge. (&~f. 1.'!,}!,),1) (lf< tb~; +·i>Jignd:uj PMA 
('U tpu t dwrm.d, 

Used by th>. Upwa:ni Signal 1ram;Jm- .f<\md:irm h. lndit~:&W ~' &;•rk•§ <f output 
<'Ef.;!~:H~tf~~s tv the upJKT Ff!L:\ e:>JHH,\."Jf', the (~ffed ofwhk. .. ~ b t(l tmnsmlt tfH' 
CPflign<l, rtHlec;cribtA in 12.:L2A.2, LLL2.4 .. 3, and J2AX2 .. 7. 

Us~·xl hy th£ VftFimw hwtr.mte8 d't:b, e.hhbu h~•kticn tu slgnd flw Upward 
Sit,'1~H1 'futrt.,'1kT \<\m(;hon wnd CP d~ou.H hH f,\'nfird~!{L 

Umed tt1 Jh>ahk the dr;;;>:ignah'<l PMA input chmmd The in t:1t.1t ~;;: TP:·l'rtHbbd 
dum dbabk--inp.tt(XJ iE. M\ i<:mgu fHZ<:trt.e<l,. Only i:hE ffpwt:rd Sigmd Tran&· 
fet' f.\wnJi<::>n i5 af!i)d:ed by th<-; di§abHng d' a pm1: (v(u llm .ALLEN.ABLCft.. 
.POF.'J'S, ONEPOft'f', an.J >{h"-f:CPOflT 0~'<"ignr4<enl}, 
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ALLENABLEDPORTS
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~ONEPORT

(2) Port Punctiens:

POMTestlenditicn}

io? Jape Vermebies:

INPOS}

inputee)

ordhationailenustive

is? Gufpet Variahles:#

ouieettag

auteulidleik)

iS) frter Prucess Flage>

gonddalifgton

iabbar:collision

sablelnowel:

 ANSUTE

lotheaies fae cqoper PACA.

Indicates Ghat alboert PAiAs are te be cansidered AN port PACAn put mote
# fest eetelitian in arder fer that ieel to ass.

  
indicate a eli port PRiad that aré net didahled by the debber Ponti
voto be congidercd AL euph port PMAs mustmaet.a tet cenditien iy order

foe thet boat Ler was,
  

ladinates thatall gure PMAs thet ore met disabled by the dabber Function
are to be conskiared. Omen, bet aetmerethan une such port PALA mesti mest
& test comditicn tn arder forthad test to pase.

indicates thetoall pork PijAs thet cre sob disabled by the Jabber Functian
are ip be considered, Two er more euch port FIMAS minst rrock a degt eondd-
tite ih deder dae thst feet ty gas,

Detows by the PORT funotiern on oniting from the DISVARE TDLE etaie ef
Fig PLS. [f indinetes which part PMAsavecd the exit from bie [TPWART
 

 : ioated inet coaditienTf aan.

tiple port. PiiAs ment the test comditian, the PORT fonean will retuercene
andonzy one af ihe accoplable vyalace.

  ilivates the state of aeliviby on the desimeatal PMA lead: channel 2 mes
be dither “lig or “aednve.” Pie Gamat indicates Chet sperfale is asserted:
the Febher ind ksates Ghad ibis mat aogortad.

a

 

dised fo receive Ge Dagrut menaie (see 202.1) from the designated PACA
Hipchannel,

 
enish betwoer the two allowed alternatives fer ositing the

JABBER GAM Shute of Pig 2bd¢ when an acthe port becdmes ile, Tho
tmlerienter ofa hub mey trealthe eerinbic ay either tree os falge,

Used to. distiagni
 

Used losond an output mossage fsec LEB Land 123.1) ie the designaiad
PMACubout channel,

Uned t6 sand av gudjintfolle message (eee 1Sbd on the desipmated PMA
wecbet channel,

Used by the Ligauotl Mieviel Transier Pumetion tu ladicate a series of output
Hiemtages ty the arpper PMLA ewhlavur, the effect of which is te brant fae
CP diesa! aadescribed m 12R42, LEAS48and P86.808.7,

ised byike warlvie fumtanees of fhe Jabber Funetion fe sienal the Upward
pigeal "Twerisier Fmchion Uhat CP spooked he penarstod,

 Lsed ta disable the viemenated PMA lmget chanmdl. The imgul ip te-enabled
when tisablc-ingulés) ia ne lager qaeerted. Ondy the Tawar Sienal Trane
fox: Fanebion ia affected be the disshliy of a pert (eis che ATUJEN
PORTS, ONEDORTancl >DINEPORT design stera),
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ltJt{? ~:.ff:t.bh~wr::· :~?%U1:~~:t:::i{::n ~i~·d;:':' 1~:L. ~· ... .J: ... i:: .. :J~: t~:::: j,;;;\.i;#"HI.';t\'\? \::;::f\t:·n tn· d].fs;s:~~:.h&t 

t t ~)::. :dt&:tt.f·:d 
hs: (if:tU.u:ftedi ~vh:#tf tlt):::~ t:Lntet ttnt: 

L2AJLJV0 t.fpwn..t>tl fMgmm:l Tin:u:;i\J\;v W\nMi'~Sna, J'lY·i t!pw·a:rd TrhEHfin Fi.IH<thin ·~~nn:.hhH·!<i 
th·U vA:ri::~u~~· P·O:tt: j ~ h.r:n:t ~:Ht t::) th:t:: u:p.fj~:~r nu.tput .. tt .:!~lHj Mfk~J n·''"""'" 

!NPU 7(AttX:NA8LE.Df't..119Ytif; "' kihf 
"i&fiE;;tr tiii!iwiii\ 

Fig fiV!1f 
£hJb P!;;..i$ lipiMHhi "Tk&\j#f/w 1''\tndinn 

If twn nt Ft<:ihl i:nputg a.n;; Rtth•>:i h:nm H . .H) &t th< Hd.nn.~ 
ni\ttin;t (:p ~HltiJ uU inprrb indicn.tH ll)L 

f~:f.:~:;:·w:il:\?t:(~ {i·(::: Bt tb::~¥t ~!J~:;::f:: tifN{::. 
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IS(}f!};C ~~e(Z--~~ : J ~YX~ 
~\.~S.Yif?EE Pt:d 8C:?.:,~L t8td I\~it1<;~~ 

1ZA,K.2)1.J"ahho.-m: 'F'nnclio:n. TIN ,hMwr Fu:m:tion <:k'h'(~.'l o.hniWtlVdiy k;Jtf. tnmr.uu ber;t!rm rmd tab:;;< 
appn;y62t.0 Jet>m U) d.H.n't t.h~m, T'h.0 gfy.tt: di.aznm d.bg 1] .. 14 di·!piet~! itf! qk:r.<lt.hm. 

• ~!mt . .jti>tr!!"nmel 
• ~m~t .. httmtnme2 

([<~hOOT! rt><lt' .MiW,;. !N '-' U T;'\JPPEH) .. idh>) 
'~NPUT{X[oo"n~i-.e) 

+i;>r¢>')0n ..... .d%r"iolfiW"~NPVf{X)""'Uk) 

' ABBG\ SHG'DF F ' L J 

~ ::: ~.::,(K~ --- -- ---I 

hgLHA 
Hvb FLS Jd::~hf't:' B'\mdfon fnr .Pod X 

Twv LmroT3 an! '13id b:;r the Jd&mr 1'\-tnd:inn. Tiwy rrmy b i.mp.k!mimtt"d ;)/hH Hi!! irKhl tlt1.W1\'l fM N1eh 
i:u~:t;mv.;; cf the J u.l:h~n- T\m1;;0.!.Ja 1n :K< gLA.}rJ timcn• ~h.?ll'·tod. by dJ inEtanewo<. Furi:bsnnG"P, hW<l WC!(l th.0 two 
Hmuf> 4H~ d\\'VYf :':t.ctrted U.Hl<:::Urn,ntly, ;:m imphme1bhon ITlf\"" gh_!,r.(\ cirt:.uitry· lld:w~K"n ti'>f: h'i<:l. 

T'hc f;n.<t thn~w il< o>b.rhd by "ft<O!d .. jabb:::rTinvd '' a:nd a>\(-;1'-;rt!!! 'jd+.>er'T'i :-rw l~dmi~/' nfkr 2S b 50 m,;~ d nre 
Gtarbng-, H' i:mpkn:oented. M a e:J.ngb gbhai bmL:r, a~!cr.bon of '!t.ctrt.j•d.:hc/1.\me:t by <-my inBhm<.:N Ff tho 
J'Jbbcr '.FuJi.t:tkn\ with o\l<Y dh(~r bAu\ce(r,:\ A.iH waiting fur that baw:r dH1H >wl n±rLa:rt the Hm(·T, L.~:v:rrd:.y 
,;h n:rl00n i.ng fu0 wdting J!fdrn:J. for the ld..e$t inA>lri\C0. 

B.imflzr!;( Lw :ohY'rwd t:i.ner ;., ,;;L.l.dz:d b:r 'Noh:wt._,j,.lbh;,/llm&S"' a.r>d BGSf;ri:;; "p.b\:w:r'fL"ue'/ .. .dem:::"' d'r..t:1' Sl t;; 
:WG ms <>liH:t~ ,;brr.Wn.g. H impbme:nted "l"' n ~1i:ngie ifioba.l timer. mss<!rt:i.<:m 1fi' durl.jHhbe:r'Lmk.2 hy any 
ilnh:nr0 (/f th(\ Jal:lbur Pnm~tiun w:f.th ;my ~~i:lwr i:n ... '1L;rKf1\~~ xUU Wf.dh~g Fw tblt. thw.;1.' ih.d\ nd regh:rt iJw 
timH-, th•oNhy CJb.ort.uling th~ Wl·t'<hn.,r< pn'i>:.d t0r tYK' LA.eJ i.nS'Lmee. .FutHH-;nw;n~, 1{ thi::-; Mwmd ~.i::m.0r i<' 
impbmcn.k:d ;w ;> §lngh gh;hd timer, th0n G ... <oJert>n <if ELiMjdhc:r'llmd hy cny in5Lmet: ,)f the ,.b.bbu 
Pm>d:iua with m>y dJwr i:r:3tEnN<~) .,;hi1 waiting lbr jud; Uw i:<cwnd timu: Ufi Uw .JAHliE.E JAM. d...,-l te) !!!hdl. 
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fwe timers are used be the dubher FunctionFey may be lempleniented aifber an local tieune for each
tustiwes of the Jabber Funuetiono- ay ginbaltimors aeancd by ell inetances. Furthermore, basaude the tere
thers are aleraye aharted concurrently, au biplementntion say share circuitry uelween the ive.

‘The first Gtrer is shartuc by “stert jabberTimel" oad ssserte YabberTime) dene” efler 24 te BO das atesaborting. [f lpleminted ad aslagid clobal Easesssertion of ootiabberibast |ay ai insiance of tha
dubber Function with any otboerinetanoets? sill warting for that Gor esall net resiert the dimes, thereby
shoviemiie ihe walling period ier Ha dateet bestance:

Rin Gaviy the sacond tines de atariby ‘steet, InbheeTinie?” and asserts GabhweTin

XG Sna shpe alerting. IF LinLernieted a8. & AST e iebal times, assertion of sfiré:
tigtanes of the Jalbor Function with aay other nietancals} wtfll wailing fay that thuordhall net restart the
times, thérchy eharflening the walliag periid fer the iulekt dnebance. Furthermore, (fhe sorond temier is
joistomentod aa o single lobal ewes then aesertlon-of sieIpbherTimel by any mashonds af che Jabber
Puochon withany other pislanes’shell waltime tor biwt ine second bamer tin the JABE JAN atetel shell
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JS0iU:?C 3Hf:i.-3 : 19!X~ 
A.NS.Ur~~ti=~R Std BGl.:.~:~ lfJ~;:~~ Yod~t~==)~~ 

~w trf~ilt\~d JH if trw hn'it tim<Y' c.~yith,; iKn.mt~dlHtdy {e~sw:;rlin.g jahbiO·rThn~~t .. dMw} fvr Ht<j bte&t h~tM.v:::r;, 
Hwr:nhy cm.Niqg that inr<U)J\t:!~ tH Join tb~ nUwr iusl.a:tttt/G) ·;vdti r;y br the GPeund tlmw. 

HarilWill\' within thrv •ni&<:ttd. ~hJ~ (lfn hun shall FV?lde n win~Llw d: 2.5 \::> SD m", +uing wh:~<:h tim.e H 

mwmd puckHt nr C.P ENjU('f!.(*'· nw.y b.:. p:u;m.gd:d upwa.nl. H' mw pod. input (nr, ~wan ~~lt<wn.:wb.vg :impl+· 
W.!mh)h.mL., tl:u bJl.f£> rmnb~md :.:rpwnrd llignnl.) ex<~{!'i.Xb tbi:'l durothw withuut bew1n'fcng id.b, them the hub 
stnTl ;n•Atd) to tto.u-lmd:.ting CP ;nd'l Gl to 100 mG aft:Hr th>$ h~gin:ni.ng ofthrv wimh:;w n.nd tb~n, ifthat ~n;mt 
iiil wtiH .;M:i:!vt\ d:i:<ublf.;' that :input ((.>.r >.tU rwn.idk input;:!) unti1 !t m1ct~ again b~'XHUPf.< ~wti.v<; 'NhiL: th) down~ 
waxd e<irh~ is ide. 

Th.e "prDbr.itl.Mt_al.ter.n.advf:'" bput. \:'iLrLahle is wx'd. h~ ditlti:ngd:h b\<:wun Hw h'-'·D aUawwl alterm\ti1l('Cl 
fiw •n:ihng the J/tBBBR J/LtA wtnh~ <+ Fi{s Jf:>JA wlwn <in g;};:ive p~kt bcnm<:q idle, The i.rripk~ITiionbr nf 1:1 

bnh ill<l~i tff·'at tJw v~riabhl !H citht'r t.n.lf.;' ot Liht~, .lf tnw, the po:rt \Vin 00ter t:lw J/\.EEE:E P.FtOE.A'.HON 
~tate (v'h\ thrv JABHBft SHUTOFF 8t(%tf:L iffhL'V, tlw port wHJ in~~;e~H1 retmn tn t.hc JAm:m;n l.DLh &tate. 

12A,SSI.4 lh~w:nw0Td Signal TrniL'!ih%' Fu:neti.on, T'lw Downward. Signal Fuutt:h.m td(Hjab :signd.i'i 
hom t:he <tppet input{:.::, \Jw Vi:tri.mls p<;ui; <.mtpuh;. TrK ~t:<i.k' dhgn:~tn af Fig 12<U; d.cpids ih q.w:rHtbn ... 

¥1g 12·15-
Hub ·v.cs lhnvnw!krd. l'r<H.1£fer' Fmctetion 

Th~: ihwn.wiwd d.d.<:~ rifa bub :mqr d.d:ccl; the CoHi:i>ion Present(~ Jignal At fhc ur·:ryer input and f}:~W~ra.te lts 
own C\P <iignal tz) Lw t:r:clnSHjt>:':d. M tht.~ port output;~ (in pl~·Mi.:l of t<:~p<~dhg th~ :rce·dved CP :;ignah 

W'henevN: t;h~~ huh finL<~b;;;.; trgn6ntitti.ng CP, it ~ha'li then tn:lMmit rn.L, inckd.ing thH 9Xbmd,~J. Hl 
pz::-r·jociJ 

LiAJtJU5 &Aiming (JIH.t•w Jb;.mov~U<· !Each o;;J\'i;f.;' of<'ltK:h huh d·:u:di rd:imH w.;y diKkod c:ie:nab Hmt 
L t}'l:"}P$g-'4tCt JD that tb~ kmn.~itiont~ oo:~u:r un bali'-btt .. Hrw~ bouw::b:rix~s, thtn;,hy av~>iding ?le<:uut.~bh•)n nf 
'':il:o:C.\udve jitt<w, Stt(h N'tiltiing s.h.nH pre;wi~vn Hw ~Z'quew::>i (rf CT.l-H, U.)1, CVL, cmd CVH sym hdB being 
pt:upagatfd, 

lf an amhlg;uky ?Xi<ttE ln the \.nu:nnbg Ht edk dwo b:• exrewAvt~ rwb;;e w jitter, thzn tb1 appr<lpt:bL; t1:ide 
nf th( rt,,;'b mHY 6ithe-r 6w·[kh t<> 0<'m\mhng GI:' o:r TYplauo th.t:~ ()tn:meotw bit tell ·wAh ~1n o.rbittMy tamhina, 
tilm d hdf lW w.h.d~' bit c.dl>L 

Rd.:i:ming aiM~ Heeou.nts fot diHi:w~>.ne<';<~ (if any} in <:':lock ratA:s b-etween that ut:+d to ~md bit u:db tG th:J bub 
mtd t:blt und tc sond Hwm out from the hub. IL~tl''fitGive ditlt~rerv:-eH in (:k . .>-t:k V.i.k:'l {cauc;ed hy dedt>i n<Jt 
ttl\Hetin{f l2,H2A.l) and e?H:f:~:tBivkly kngydikob (e(·\UM?<l by· exlli*di.ng nw.:.F'rmn<·dh:d 1nay ondh emwc dw 
<:npn<.~~ty nfth&\ rd:J.ming bmcb>m b::; he e::.:ooc<hd, In ~me...h d:reumr;tuno:os, tho ''Pf>Wpri&lte ddt~ {)f tho bub 
may <:!itb<-w :'j>v~tch to h.Ti.nmnitLug CP n:r n.d.r.L ~)t ddde 'hulh:tr wh>lh~ hit. tdb <AB itM'dnd, 
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 “preabe nde ds aed. to distinguish between the bro armthee de BEERSAM stateof Pig 1o-l4 whea en active pect boeomes idle, °
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ef rotorda the GAB BEIDLE etete,
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batis= signals 12.43.24 Downward Signal Tronsier Puaometion. Phe Dower:rd aioetPawa_ refrom: the upper done ie ihe various portowtouia, Phe  
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Wig 12.20

eo digthel at Ghe toger iaget and geugrateiissutetie place of venpatiog the recetvad CP signals
* ib ehall then tranget [OL, including the extended: HT

  
 

  Hvetime acy clocked signals¢
wireby avokling sccumulation af

che dequene: OF C20, CIN, OV, and GVED symbels bedeg

Be

 
veopagated.

fan ambiguity existe in the ine tay, Hoar: Ehther awilen £6 gonovalang¢«» cs replacetise¢erreneansbit eellowith an ar   
Appron side

cay combina
 

ferences Uf an) in clock rates betwoen thet useddio send bit.cdlle te the hub
trom the hub. Exmeasive diflerences In clock sates Goauscd by clocks net

BLY ong packet euaexd by emoeddingmasremeige? wuey eek oases theUn Buch clrcamatences, the amironrinte wee of (hee hikemay oithnon owitelsBe besaneedsiting oYFor add or* dolete ‘halfor whole bicells ae wecdad.
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!GO.'!EC [J\E ~ ~ H\W 
'"~"\..t-.JSH/t~;f;f; gt.:~ 0:02 .. \. 'hh)~ r~~dit~,\..~ 

'\?!hnv~v\"-r bit <X'lh arc ~h'kiBcl, dekb:d, n:r .n~ph«d, ilw huh sbtL mahtak s:y-w::h.rur;i«ntim~ of1:be vutw~· 
kg bt: G-ills b a hdf ~w whhk blt e.:-;ll kx;umhny F;:;.rtb:-xu:wn\ lt dm11 nd: g<merat<·l p:ri;ds e<f ?Y:Gri.o' tbm~ ;•m; 
hit t.i.me wJ:bnut >l t:umsiLnr<. 

l2A.a.2.B HHu&or Huh Wrurhh.:tvunit "f'vr ~o.<~th r~.riknhn:· ndWiH".k tmdiguo;tinn, E!\& huh ot.'l~':r· 
<'Iter.> 1N the he?i.kr huh md fdl other~~~~ ifrLmr-.t.'diah; hnb>- H if! ,o.ugp:.d:ui, but .. tt«t -rvn1ir•:od, t.Ld i~ub 
impk:m;;n%b.m~ b..:; e;q..1>lhle tif" tK:ing nnerJ f!!:r· dt...'wr- puv>.«'. Mdhmh fo:r 6Wi.khing bdwt.X:'I< dlGt:e two 
:mwk;s an: b;:qom! Ut<~ se<;pe oHL:!5 dr..i.mh:rrd. 

Fnr ».h bk'-r.m0dbL:>. }m.t\ the upp-er ;mtpd: shaE ~K; emme·rb><! b 11 port::~npd d'the next Lighc>!n:d hib 
and the up;Mx ·~nput <+a1~. h.' cnrme<.;td. h ~ fhH"t 1Hlt:pnt: vt a highcr-.levd hub. 

P<w fh<.;' h<,;'ader hub, th<.; tlpper <HJtput :'lhaH hP t(mm~d•~l. hi t:b; upp0.:r inrmL Thi~ vrr.apH:r.nur .. d. m~;y 
ilPPrvprh>tdy hyjh\% p:!wb <:::fthe PMA o;;pH~itk~ltinn ~o l.nng aE th~ r<>om1ting ~rnpk·nwntutiNt ia fundimudly 
Lql.JV<l h~nt to or;e with a wir-ed. rnnn{';{1:i(m, ·For L~t:t.u:nple, sigrw.k i:rd::erneJ i:<f the huh m*Xi nt{ be tn:.mii'lr-JeJ 
to Hw <'<rn:--<:'i>pmHI:f.ng (~Kt<jmH"l knJs and ·!lN-m tnmdatGd ba;.;k to int;,rnttt bv..;;b. SimHarly, lt sh<'l.H. twt. ho 
ne<X'S~~ry to rdimt' tft<:' w-r.wpp•:d ~i.gmtl twite, {"enh:' ~n the FPW>ttd sid" :md. thert ;\gr<n. in t:h<:·~ down ward. 
<J< ofHw s;Hm~ hw?n: bJ;; t\ s:iq,rk rebm!.ng l" _p;,rmbEiUe. 

12A • .f:Lit7 CnlHtl'km .F'w~mmct• Sh:ort.up,. Wb;m '*hub o;b:rL w:;nemhng CP (~~,_; e:pedfk;d ln UA.a Y 2: 
dmmyb 1.2.4)32,;}) it dml1 syndmmize th.' H;artup to r.t hdfor wh0h~ hh::0H b0udarj" Gf any imm~"'hd:dy 
precv.i~1tg :'l!gnal If it wo.i 'l..;;ndi.ng U)L immm:i btdy b:.Jo.tG. the C.F. no :;;ym±.nni-~ktion or J.mo&m.bk k 
rt;qulrHL 

A hub mr.('i sh rt 1::nmem~sshn o( C.P at uny ·;:wint in tJu.' M:>queru.R t:lnt: dvc-& not ru;ctk tn per-i<r.:h z;f mo·re 
H:t~..;.n on<~ bit ti:cH; '-'tit"h<H; t H trr.mf.'\ition durin; th'i' &w~kh fnm; ya~si.ng Gn d<-\b t;~ "~'mHnc CP .Der.-endbg en. 
the prz'ceding ~iJ;,;-n.a!, it m;:~y ,_;t!J.rt >·dh LDHJH, D10HL, WlfLO, OHLHJ, z;r HLD10. Hu::rmt:<·! darhtp nny hi; 
»yn.d:tnmiw;-d h) any hi'.;if-bi>c;:L bou 11d.r.wy, ?l huh may r.d.'Je t.tarnmd. th~ dJrtul \'>".tthn z;{ CP &t.r~:rting with. 
1LHLG, LHW1., fHUH.,, 1.01Ll.T, er fH.UH. 

12A,s.n fldmhi.Hty. Hubs .'!!hall be d<,sipt01 tG p:rovkle ~t mum tirr.w l:idwe;.cn L'!ilA<.;' CMT:hFi r<r' ;1t 

!Hr..illt 4.0 OQ(} h<:;UlT of upetathm. Hubs, i.ndmLr;.g th>i.' HM-!.(Xiiltrod V~hJlPC!xes und. othiiJ' r~'H:<,":ke t(§Hl[.'01'H~tih, 
should h) de;:;igm.'d to m:rr.imb::.:~ thf~ rm~h<Adity thd, H p;uiiewbr hilure r<:-t.;ulb h~ totd ndwm+. LrL.re. 
FmihcmWH\ Lw port elertnn.h> vf u~<:h huh e:hottld !w du->igmd ~o <.i'! h mbimi.;w ·J\e prcbah.mt.y that th.& 
h:dht:t'<~ l)f z;ne ptltt FTCHnh <.:-'.:nnm un~c:.AiW1 by i.o'qwipmn1t :.\haihed w the 0thvr rxwts, 

lZJLl Ov0rdew~ Tbic-; ";pc!ion <kfi.nPt: Uw Fhysind Ivkdium At:::"'ch.m<:::nt (Ph.fA) ~mbbyu kr t"HAS.ES. 
Thh rebtie~Hhip tfthi» ~v..)cb<.;;.dnn tv the edir..) ~t>lndutd h uhown in f.\g U-18 .. The PMAtmbb.y?:r um·· 
if>.{';{)i$ tlw P.LS rntihyu t(~ the 1\ledium f.bp.c;idi'-nt Intxdi.\t:(; tMDn. 

1iUS,2 Pf..&-.PMA fnte:r.f'aee. '"fh& \nun:fi.tL bd:W<:>"rl th~c PLS r.md Hw "F.M.A ~~uhbyGr<~ if ~rwdJhd in 
13A.2.1. tor fY.f.Es n:nil h 1.2A-2U f"il:rh;:;.hs. 

l2J)JU. 'fhlnsm ith.'.Y t.Am.u:;.eh~l'hiie~. 'l'r4n~mi.tte.tt ;:JhNt"ld Vf>i'-X<lh pmp;:-;dy when hade·d with ~my 
to.bh n:li.Alh~>g tb~ r-<Mp.rir<:m:lemi:£ of U .. 'L 'fG app:rm:i.n.v.li.W t.lw hm.mdrwy o:md.ibn:ns ni· f!W~h. li\.Y1ing, twz; OifN:'· 
dfie t&<;t l<.;'"'Wi.'> ~u·e ;ped·.lkd. T:rmwrniUem shaH rw;d <ill roquh~rneHt~ of tbh icct:i(m whm <:oonm;~~Led. 1;.:~ 
lx£h Ow «hght'' CUE 0) had dwwn h---; Fig 1.2-1.7 ;;.nd. tJ1;; ".iwacy'"' {.apprvKi;rwb:Jy bn 0) !m.wl. &hown in 
Fig 12·13. H iB eqwd:ed tb~lt: t:ransmi.f:t<:m; U'Jlt fkrl'o:rm tGf."ri'Ctly vritb. dw.'H1 ~wo bad;; wm <ibG pe:r6.:;:rn:: 
Httq'fL~hly u.r.J~:r i0k:rtr!Gdiate h.:>Ah<g e;mditbna. 

l2.5.~LL11liih~irtw:~tin.!. fh:tlJ~Ut Vnlt.&ge .. For ~impHdty (ff (,:'(p1anuthm, the te:.:t md figurh'"< d this 
f~ectltn de:>xTibe the diBhnmtiat output vz+t:;,'{P .in tx~mw ()fvdtH.g~! m~~J.fhltudmL Th<' re•.:F.Jtn>.menh ofthii-; 
.sPdicri. ~~pp(y 1D th~, negutiv.:' yub<>.:r.> r..ill wd! &."! th: p%i.tkt' ml(ili .. 

Ikginn.kg with. the .s~:cm1J kt ofthe pn::.amhh> (or CZ, iJN~ pH;amhh tf:i pre&mt), put'"'--''"' GfJumtiq~ HT:~: 
s'!hct!l m~>d.: the e;mdition.s nf"f'i,g 12<!9. Pd;;;f.O} z;fdt~rttk•.n BT 0hdl mN)t the c.-Gnditimw ofhg :u.;,o Aikr 
the 0\(XO··emasi.L~X. the nutpl.lt ;:.;hdl <1:H:P<d Um vn1tage >lf ci 0gnal rising frm:n thf, 'U'n~<:Tz:;~o;i.q~ k 2.0 V wit.[;, 

 

 

 

 COMNEAACEE

Whenever bit colle are adderl, deleied, or replaced, the noah shal: maintain sunchrosiection af the ovige-
ing bicelles fa a halfor whole bitcell boundary: Furtiemers, 1shall net gonerste pericds of more than one
Hf Line-withwnsd a transite.

   

 1243.28 Hoader Hub Wrap-Around. Pur each partiouer cebwork ronfigefation, ane heb oper
alee a8 the header bub cuit all athermag intermediate Hubs. 1 iy siggasted, bub web recived, ihad hub
iemleriortationd be capable of haing wadcd for ther pornces, Mathaids fe switehing hetweon thea two
minios are beyond te sone of Chis stuuderd.

Por an buterniadigte huh, die nener owhentehell be commerted doe porbinpol of fhe nevi bigherdevel hak
and the woper lepat hell be comnesiadie a port awit. ofa hbtterlevel mab.

Por the header leb, the onper cutout shall be sonneeted ie the upper input This weepereend mar
approoriately hypass. parts. of tie PMA soscifica ten se long an the reseliing ier plomentation ia feochonally
eiuivelar: is ond with » wired connection. Forexamole, siguale Internal te the hub weed net bo translated
te the surregsondd gfOxanal ipvals and then tranigivive! back te internal lovels. Bimillariy i ghal apt be
Teckweery ie eedire. fhe wrapped vigil twite, ones ah the aver side and fees averin the downware
dudofbhe game header huis a singie fellining ts pernsbachvle.

 

 

 
 

 

 

124.827 Collision Poosonoe Startup. Whes hub clerte gunoreting CP las specified in (2ag 22
through 12 44.2.5) 0 shel eynchronize the stertue toa helfor whole bit-cell poomdary of any immediately
preceding signal. Tit was sending LON: bumediately before tne CR no arnchresiagtion or praamble is
vaqnired:

A-hub cosysinch ironausiasian of OF at ane wiintin dhe sogqueno thet does mot reeulb in werlods of moro
thea: one bib tire witout a tramestion cdhuring the ewileh Dronrtegsing on data te sending OF, Denondiag. an

the preceding signal, somey barb with LAL, G10H, DOHLG, SHUG] ur MI0i6. Bocuse startup mag he
gumehvehised te any halfdeiescTi bourniare a bab may alse beangmetthe sbited sersinn af CP sherting with
fiebio, TA LOd, HAO TL, SOULee (PL

 

 
 

 

inaSs Bealiebiiiey, Pebe shall be designe? ta prove a ancen dese tetavecn fades (MPEI: of af

lousl <8 O00 oare- of operation. Mabe, inwhuding: the aesogiated commecters und ofser pasaive seunponesis,
shold be designed io minimise die prohabilite thal, a wuticdler fadurr resuite dm fetal mebworkfarlure,
fourthermerc, Gre port elosdrovios of gach byh sheild be designed snus to muses che prenehility thet fae
follare ofie moet provenie commumiention by Gqwipmroataliwched de he ether ports,

 
  

 

12.6 Physical Medinm Attachment (PMA) Specification

  ERS Overview. ‘Thies sechion, defiries ihe Physical Medion: Ablachriont (PRIA? sublaver fix DRASIE.
The relniionshbeof tive epectiioation to the eolies stawriard ia ehoin Pig 22-16. Pie PREA sublayer oon-
nected Bie PLA &nbleyer te Whe Medium Drepanderr) Iateriaes (MAO).

 
Lid.2 DLSBA Detewiocs. Pine ineriace Gebween fhe Plaid te PMA aublevers is specified in

RAG 2ufor PEs ancin 12.4.8.) for bobs.

12.5.3 Sivos! Cheractorietios

IBGE Eveen iiioe Charsederigiicg, Trananritters gicauld oporate properie when loaded wiih emy
cable meeting the maxmrarmenteal LE. To approsigude dhe boundary doncdieneofeuch loadinteu spe.
rife lect ives are anectied. Trengmibters shall meot all rocuivemenin of this section when canne
both the “Hgeht" CEES £2) lend shewn ie Fig 1217 and the “heavy” (apereximetely HO a2) lend gho
Ne 12-18. Miwexpected that tranemifiers that perlore correctly with these two leads will alee perform

acceptably usderdelerrmioxtiate ioadinge conclid lone,

 

  
  

 

 iZokL) Diteramtiel Catget Vollege. For siraglicity of explanation, the text aml fmures af this
acetion deseribe the differential cutout voltage in terme of voltage mapedtacoes. The requirements of this
sechion anniv te the negative pulses ae wall as dik pealiive anes.

Darinning with the sesend bit ofthe prommbie dor (8 ifne preamble ie present), pulses ofduration HIE
#hall eect the amides ef Fig i219. Pelves ofdaratian BV ahall meet the conditions of Fig fhud. Ager
the gere-ermasiige, the ootoud shall exeead the vellage of a signed rising from the terecroginig bes aD Voth,
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nrnr:ti'kgd;,~. ,ut UtH pw'*'fl't spe~:::tn,;;ru <Ji: n:( 1lt>'; t~a.::;,;;,n iHer Ln: 
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tud k\v)s L;d\c;rj:;;J in F'igs 1'2-22 and tQ .. ;·:J (JhnL thHn H'!ff1<'~ht '0.'lthin. t.h;; limit;; indiu;t,d in Fig JJ,21 m;ti] 
tkw \:ratt:JH<V:'-lf l/HV(~ the hib st.<:<,ht 

'f'b:: tni.nAmlthu l.lutp\ft,. <4 tb.< Anrt (ifidht HH\Y cg:hibit n-vor5hoof:, riJigbg, .dow d/Kd.y; or d rci>rn.hi .. 
n:'<.bHt i:lh-tt<,f d.ug·h;' thr, f(l)[,lW1.h.f fb<Nlh1: 

i J) ChAn.gv ie trartmnith:;r wmtn~ !.t.,p<'Hhinn• b:iA"t\NPn tb: <il.tt.h''e a.rv! 1dk 0\..ak'ti 
<H ).\iff\>;H;Nu; in thF mHgnitudnt- d' Uw d.i.fhw;;.n.bn.l. nutpU: voh.afy; hdwc~1n the high mtd: k.:w (i'.d:.p1.1t 

{d) Wn~''+:t<:rcrn ;wyrmn.d.ry die Ono LrAt&tUttnr {Sf) 
<'4l 'f\;:q·u·:n:ittwr mvJ r:«::f'Hivr~:r 1tra:'l&fetttHw) indq<tsn::;;; (f.} 

w·l-i.1:::rt·~ 

R::.i:~; ~~= H:::~~~f~ .. .(:";<~' IR t. 
· Rm:w·-nN·iH··: .. 

··:· :==~wr:::::;: ht)t~.::dRr;~;;:~; ("£"{} -:;;::h·::.=:-~.: tL~·: d..:r:jv~~·:· ·:.:~ {:dl 

<=· :~x:~ :.).:f<:t:. h::·:,f:*:~~L~=.e:t:i: ~: :P) ·:::::+-:'?: :::~ (f:i:# :) t~·~;::c:~~:=· r~~- ~:; ~~ 

··::=.f®·J,:::t:::~:~f: ::{f: 

L ~= ... :::,:t="t~:~.Vb::c:~d; .h::d~::(:t~uw:e i i:.Jf¥ r-:d Uw, tnh~:;:~~·:!:{~:::j:U~x· ·=n=::~J ~=·f:.::::::~~{:::·:;:~:=~·· z,:r:::~:t:::=d~=~ ·{~:r~H·::~ 

=·:·:· :=:f ~ -nk-~ ~~=h:t~t= ~: ~r ~ ~-~:~ ~~=~-:s:t,:t~1-:\;di:::· -:::r ~: > .=-· t ff ~===t·d -~· .t"} .c·::\:::~:p=:.tt -~=·~:.:::;~:~~e~.:~~ 

-:~/t·:,:; .:,~:~~w:·::~~=::·~:::::~~:ry (~=t kh-~=.= .:.~.:n~:~:~k-:.:::.r:. ::t:=::r~:::~h~: tht=: ./J.tk ·-::~:.:.s~:i:- b:(:·:tw~.:!:;~~.~\ M~d: ,·r:.:"i~-:r-~~4~= -~ :: ~ ;:':,t.:::d ~:~,·~~,=~:~x:n:;:~ f J)= r::::~: =:~=:i ::;:: i~~:hh-:~: 

·Tim ··•i'';\8{}\it'i\:i :J~:f=·*::::: :S::~: .f~t!" ~ :j~:-<~~ :'l :wr:A th:::~~ n:::·:::: :•j.l}:{i;)• 
~- J · J-~~ . /tr tt:.~t~;:r:::j. l·.[:.=tf~dv1~x·· :~::::: .:.::: v 

(:\;;,H.,:ji:i;::>'o:.:~,:;i:l~:>>d wXth ihz;·. V;.:;.=;t }~;:~~:i:~~. 

9t:tv::d.tctR ~~~:o.::-~tf:= ~-~.r=r~3:y 1@ :·: .. G.::-,::1:~~ ::~:::~::: ~d::::~~- ;:::::i:;H>'''·t1<-d t~~ \i:;:~::: ~,£~d. ·k:.;::.~::....::~:::: =~~=f 
~:=~~:~:·i:?:::;tg;~.ti.~:::.:~, i::::;:r~·:·::·d::·:.:::·:.::.:-f.; :iH.~~.® j:::::::: tl:: ,:-.. ~w ~:r-::~·:r:r:.:::bf:.:::::~ .. ~xK:.~~Y 

:!.iLFL$.L2 Owl)tut Tim.in.tr Jithw, 'l'hn tn:mmnitt.wi Ri.plB.i. ZH.'G .. L:f<dSi.ngs iihdt ikVt\CiJU fNH\'\ u,~, idt> 
;diMid zen><r•>,'.lr-tin.us by n.o tr:('WJJ tho.n± 10 nL 

.NkJt]f:: :- .. ti:~.::~y l:t~· ~J.Hh:-::;·Jt t:n :·::;:.u.::~;:;.:·=:.p:-;~· 0:~::· f.nn:.,:::;(t·:.;)i'l.<' f hlliJ•hi::::,t::·::\:1 h:d:H~:~::t~; .U~ tb:~· i~=i!}X~:id\4:· ::,~:\~H.:::~ A. b:>H,i.<"':tit}: ·'&:':·'<::,;:;;:;,,._,;, ···:::···~~.-::~;::;·:::-:··~~-~-=t:z:::~· q~·· 
-:~t .h;~:::~:· ·::;::: ~:~:::~:.~::c:;:.~:·:::::·n:~:::~~=:: i ~t~ :1ff h:::· ,.,,:'""'".''"'·' . .?(dt b:i:~: ·::.:::::~:·::.n::::., iM:k~::.(·:::z:~-::: :~~{ d~B: t:t~~;;t. H:q~;:fp.::-::~.er:t 2H:.:;~:td/~:;:ijf" ¢& )t~?= 4S(· .n 

u:::pl:,n;,:':ilU:'r- :1:l:(:~~~JJ ti~~i:.~::~:~.::?:~·· . .::~:e:~:y ::<nr·:%;:<).::: ·i :n:::;d. .. u.&tkl=~~·::s( {it· =ir.,~t::.t-::.<:::~h;:~~.:::;:J , .. ,.,!("!.A·"'''''' :.:H:: ;·:=~::~:~::t:~;::;t~.;-i~.:: .. g~: Rf 
~.::;:~.«=h~t:~.k~:~} twix:i.ki~ yn~i~~ ~-x:~{.n.M·~-~}:.t··r.r:·ud-F: ~~:dtt.:;.r..::::t:: rr::.:.r.:t. ~~:~ h1>,·tihl·'\\,c:;1 ~t.~ t:U~-=~·t *q_:;.::·1p·· 

i':tiJ.~LL& (>m.tw.tnn.~.&hvh~ '1\.>l&¥thHJ\t. 'I'm.r;;:;n:ith~u ;J\<lll. rn<h~t. Hw ru:ninmiotd.J. LUUU., l. :md 
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td{)llE~<:: h~:~x~~-.J : :~ J.~Y:~ 
.. :\ttdttl:v:~rs; s~.~s we·~.(~\~ tzh~~~: .E~~ih~-.:r.-: 

t:lJ,ff,:L;JJJ Ml<i Input If.ehavb~x, 'T'b::- ILfJL, (\dtd't''"n d:h\P 1:.: d\'i>~rL:-d 'Nithir: 1.0 bh tin.M::w oftlv~ sid 
:•!':{X-tt:l'·T\Ht.tl tf:~t.r~~f:bLk~·n -H.t ~J~-:::::= :r.·~:::=··n:~=i:V{d?" 

Ui:;;z:(=~. :];:~~:r>:::r;~~:K::hd:i:J::r: ::_:;{ d:1~-::: 
(~~~:Q.:;:~~:;:~;J:;h·:; i:."ij~~.( .. AJ~~q::.K~S:f:. ~t::;:::.::-p).B: ~.::]:.;;:::··~::J:d 

··=·1!-:d.!]~;::::::~;f::(:~· ·:: i:t::~:::· :=:·{}::i:~t::i:r ub.~-~~t;: t .. .-r~; hi:~. 
{.b::~ h~<:::-v·~~-J t:;~>~;~ ~~:d. %~ U:::::::· -~%:=""~-li.:: .. ::J IDL 

~rh·e f(:~~~>iv·t:~· r~ha}t L:dn-~ pn~~=~::a :xti.nn .. ~ t~) ~n:~n~.J.t~:~ fh:st th~!~ !II<'tn...,g~h~:11:i~:{) h\~.t.~~:d.t:>~n of th.t: =d.$t.t't nf JJl.L:: i3 :not. 
tt::t~t:tTU'W:t(:~l ~~H~ n. .f.i:d.Er:(:"i~··Lfr·u.n.nid.h} trnT~Jit:inn~ ~hVPt:i: ir~. Lb.-?.: ~n:·~-::.~Hn.=c~:-~ t=:f0-ig-:nml d.r\H:~p,. (t/e~Yltnnt~ ti~1t~~:"'· 

H•biig? ,]h\:iy, <A' l"< •:~~mifi.nAbiit dHi\!fd'duv ~D v:q:;iii.:'it:\\!H and iJ'ihtcU•do df~Jt:fB Jn th.H fY>H';JHn'LtK 
Utiij.(:, il.nd FW<,[V'%'\ i.ndwliq; theM d{H>Ub%iJ in 12/i,;J .. J.J, 

i\; U\b nnd, d t-<'>odver in a. lvA: ~b\H tnA~t itt input nt if it vn:;:x, :Uk Lw hd:wq:in iW n.n.d 30 JA:l >li:h•r 
dd:Ambn.g tDL Thn thnbg d' thb •;mdetth>'/ }ndod fhr thD 1w:rt F#L\& ntny UH' n Jlngk bum· that itt 
•;ii:!<l't(;d, whvn nL pnrt;; .LTYH be<:Vu:w i&l+ (l} i:Ua,;ti:t;d by Lhc) ,JG.hl:w:r f\nJt:tiot;, rtHJdVZJ'B Ul IYTCs iHWY 
ihthid+ s ;>t\n:nlsr ptf/:<:"<tb.oe:. pcri·Jd of up if:, ,)i) ps. 

J{f>fE:. ~Plk· f•"'•:A.<:••,:;.k,,,,,,,, v~:~::kd 
~:~.rt.:~l t.:;::: 

·.~.t.:'r::-(....:AA~d.h~ ·:~:;:.:. ::~: ~::::~:~:-::~:: :~:~:·~~:~=~:::~:.m{;t:~~k:::::~ ·:~<r.::. .~\:'.~'i:Jt 
r~:-r.::b:mt{<~r:= ~.~:~tk::d }:~ ->~:~:t i:=:~=:~~:.:*t ;:.~::: rnn.\::~: b~::::=}.~:&..: 

t:iL$):),.:1:,4 !Tithwt•r.A;i@:i! fn9nf l'Mtr,h>iwq¢:(\, 
~,,:·: .. f"''·iv,:::'J\ ,:,:,,,,.,.,.,,, •• ,.,,,,., -~Sb:._::~l"l! h::::~.~· t·t}f:h th.Ht t.h:F n>h.e~ct.fn~:~: 

)::;:;;:;~·::·"""· 

·~:t\\tt th.v rn;n.~{f~ .EJJI? fhrr~l~_;(h. ?J\JR h!:t AD u:dsk~-w tn$H1llllill t:h~·: r<:x~_nirf~~tu~n::~t~ ~)f :12:: 1 .. 2 .. 

Li\XJvet:J shl]I\ uils\nnc the Ffi}pii!' m.It:ptd:: ;i/ill:e fi:r u~;y di:f" t3ALR2J'i C>:wn:mim;MnrlP f:hqtN&intL 
h::rer.dsl bput wig:n.ui, 8,, Lhat. r.~f:\dto; 
pH>H:<Hh! id' dWH!HUri'i1\0d<• sil1 ~mu>Ld., Vf•if:il{i(\d~, 
1\;nn 4(i klTt i:h .. nr(;,gh GHH 

tbli: mw~L LL).;t?J ;md ]1)\.it::;t;!:, WNW b tlw 
(HP nhr.,:•;:"n in. Flt Lf.2F\ of +20 V fHilk ai. th,qm;nd<~~ 

Fig nt.zw 
Ht~eeiv<'l:r iLi:ttttb:ittd·M(tdt• :ttejtmthJn: 

f:{~':rtr; H;c::n:J."S.:'~:::t~ wh~~W:} ~Hj;>~t·~ i ~~·~h~ci~!\ .~. j ... .-t \illt~ 1·.·r:::;iJ.~t ''"'" ... ,,,,_,,,, n~:~tWf.·'t~"~).rt:h £lt==.:r <H~~~ (;, Jf~~) ~3~\/ 
:·"t:·q~H.n::~t~~:~~:~t.1br k.:=.<::·····-=~:~~.d~ n~~.r:e -~-~~=H.~~-::.:::::~.k'! ,r.-::~~: ~~~~1.~.~. ~A~tf~n:1t w~~:J: d:;~~ ·-::~.~@~i~~~· ~kf==~~-~) ~:::j~~~::::r(~d 
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n(HlE{~ 0:0-f(>.;:c: OY$ 
?\";\J;jlfiEEE ~:~-:-(] :~Y.u .. J, I)~~~S Edh.i~.F~ 

1.5UU:i.,'L? fik~eioht<'t' 1Tmu1t 'fbbn:uJN~, .EH::dvenl §lw.H tderate b.fs ~wph:d:.:iun <A' >'s.hnri: ckr:db1 
;~<::::f\i.fH thd:r input:;; fhr Hn ~u d.eDn kn pnri~xl nf t.l me v_,.idw;:;..t dn.mn@<' <md d1a.1J tPsmu.s n(n:md op<;11'(\6ort 

dhz Eu.d' huitfl W'f\ n~rnov(>L 

Rt<:~(·!~H,T.B ii>haH witlmLmd, without damage, a 1GQ0 V r:<.>m.mon--rw::d~~ i.mrmbe of •<thrT pdad.ty, appb~N:i. 
rY'l indic\h¥! 'ln Fig LJ.-27, Tho ,;bnpe d'the i.mpub'"' shaH he 03/50 ;m ()IOU ns Ylrt:md f1'\)Dt. ti.nw, /iO W> vi:r, 
hd. tim(•. ~A kuf n.Jue), r.n dd'!ned :in l£C Publkabm GQ (see H<of<:THl<\~ iLllL 

NOTE-: Tl.::-]E:T~~-n-::::F· ::-::f~ ~Hi{l .r~.:.:--;.w~:1:.r f.r--:;.rm·:= dw 3:p.rd.t:.d:bn ~4 thil-:: t.f..dF=ph(.:r.(.'¥' -~:·t~h.:q~e$ ~:h:.%::1+h.~~ ~=-== l.2..!{1.l .~;!;. ~-;p!:~-~~{~:'*1~ ;:::~.:t r.~w ~;~:fc:::t,:y 
r·:i:i:·~~:,~h":: ":'i~-i~.i:"~.tB :::::f H~~·~t ~H~.::t~.G:n :!~.::~~ -::r: andi!~~.<"~t·y· 

12Al Lh:to ink')tf&C~!· c;~mn~~etot'< s.ptn wmwtt<l:ft-; mePtbg the reqnitemf,.n L'l !d' Sedi.zm. J ami Fipt 1 
<·•· .,,., .. 4 :;_ t" rz::t{;jit>t" Q''·"'""'" ,,. , j;,J, .,. , ,-.,c'i\ ,,l., ll l , ., , ~ ·; . t·";. •. "" "''''·'i'•· > '· <>, «: . .-. ...... l. ·• .. , ··,,;, .. ·, ,,ul ,,-c(f,.l " (h b>u, uJ;::, ,.,<:> 1 1 •. ,A~- _,,,-,,u:t."~oc ,_.>(>lc ,,~hln df. Ut.>U~ .lt-; ,.h, to,_,.,fb.d~>Lh5 d'h<t:r"~"'''"" ;,w,:w;N .. n ,, ·'·" 
F,.MA <:md Jll'J rw~Jium. Th-: \1.8(1 vf ~Ah>H typ0s vf umncG!AfW_, if (it\1}; within. <1 PMA cr w'i:t.h.h the mwHutn, 
i!lthmwh .not ~~xpEdtly pmhi.bi.ted, ;,$ <AJtsidi~ the s<:q:"l~; of H•iR o;toNlord .. 

LUL.2 c~•nn~ckw Co:ntadAmdgumw:nts, The l:imtr.~.ch r1' btl nnU\.CdorE,. F.B depi.d.id in Figs J?<h:l Htld 
1.2<'1 l, shaH Vlrtt'o;pzmd b sig;ndhog d.u:tds id inditwteJ bd.(;W: 

.C.G.Lht.d 
J 
2 
3 
1 

S.i.;u.nl 
Uv;nrrd D;tL•+ (p<w.;itiv~' frg rn ~igtni} 
t.Jp;-;~v.-iird. fJaLa.-··· (neR~(tJve f(~r fJl ~:]gx~E.b 
Ih1wmvnn:! flda·,, fpiHttl\'<"- fnr HT sigw:;.l} 
nnt u:;;ed hy f.BASIG5 
nd: use.d by JBAST;s 
Uo>vnw;:wd J:'ii<n· .. (n<"{r;ltive fm· HI r<ipm1i 
t\l.~GNfd 

n;sc.rvPd 

Fur D'T'Ls iU\d hw upper l\IDI nf hub:'!, wnbd;« I anJ 2 ;tf'() US<.A n:n (J:<)fHrl"ld.t:i.r;g- and cnrd;ad:E 3 !Hd E 
fu'() used f<n f.{)j;(dving. F'<)I the pod; MDh of bulw, 11.1;-we.w:::;r,, &,'0nhN;t~ 1 eud. 2 ~n:~~ H~\~ ifn· n1<0.>i"ving iEtd 1x;n .. 
hidOl :'3 a.n.d. 6 <'Wi~ use.d :b·.r trnnSJ11Hting. 

J<'!g 1.2.:;10 
DTE anillbb C\rrtnfN::tor 

.Fig:l2""'H 
Cable Conrti"'f..'tm:' 

:t2£xa LabHH:ug, Tb di.!Jtin.gu.irth. LH/>,..,\\E~'i wnm.'cto:rs from thm;e rwcd fur oth.H puq"!HX\S, jj; i& ·::etmn-· 
m~.;ndcd fbttt wpprop::ri&bi l:1b:Js b' dth:~'d k w·d.l. rnJ.tl.e"" Jmd <Jtih)t <>\i:\O'!!tt\\ts. 'I'hif. i<; pmfkul.<~.dy impnt~ 
tattt in envi.t<Vimcn.i.s. in whd1 tho g.pedibd B-·o:m.tad:. GH.tned\}ti?i at(; Luwd for nwr-e fh<m (~nf; purp<>RP 
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ISO!!bC H¥k·..;~ ~ lY.H 
A'NSI:(lE.EE S\d BC~.\ lt~.s~~ ]~~hjcx~ 

l:J.//,1 Overvlew.A.rri.g:r~ifk::-u< m;mb.x vfffl/LSEG moiNl\>:rks an: ~~xpmrt:ed to utWz~~ ln-plw.'0 h;:ddirw:; Wll" 
ing. Tn lhh arvi:renmutt, I.YI'_E::": u:miHod 1;o wa11 ontleb m'fing t-w-llitzA pair tdcp.hnae um:L Th~; wdl nut:ld:t;, 
in tu:r.n, <J'n.ned to widng t'loJ:dE, wbm~: hubf" codd be hx:cc~~d. u~i.n.g skmda:r.d klcp.h!'}tHc wi:ri:n~;- Thb w·!r
ir~g typica:Uy con3lUr.: ~~fnA----0+ mm d~amd.-Qr (2tt--..22 pmgd un.>hieLkd tw·~·su~d pain;_ 

lfL7,2 "ft'ansmission Pm.nimd;&~:r% .K:te.b wir-e paiT m;H\ h> in.tcr-trnnst lYfEf rmd hub!1 ~hd1 ~rwet: the 
n:~qu.i.nro:wnt.:s of 1.:/J/3 and Hko hiW<~ Uw fdbwinq ck-\ntk-ristk£. 

HL7.al AttentmJim:&, TdzJ cahk .<lt'k:><matiN'1 [Kotw.~ea n b'mwmit:ter and the N:rresponding ro:o.:-!iv<:r 
dv:Jl N-l rw mM<> than 6,b dH M. alJ lh1qm:Id<!J' bdwe<-m tHif2 arl'i HH, 9.S dH at fn1qm>nde0 b;;twe.;;~\ 1Ft 
an.d 2J.Ht, tud LLB rl.B at fT.eqvi..'w:jm b:hv(!<m 2BR and 4.HfL 

12.'1-2.2 fJiffert'mdat Cooru('.terh4:k hng0Jance. The m~qrnltw:k cf t.':tG dHft>-r~)ntid dmradx!ri.P.!tit 
i.mp::d~mee at fl"t'q1Wn.ty RP., Zr.m., d' fi<~Ch wire pak m>Pd mall b(; h!cW(i<:m sn n ~md 115 !L ln wklition, dw 
ma(_;-ai.t:urle and phH&< ~meh' of UH; dw.ra<:tNi~tic imp-e·diutno at each nf the fdluwing frequt'W)ts c;{h<?!l bt 
w-ifuh the VJT:rb;;p:mdt\~- nm;_pr.; ind-i<.:-iAmL 

.f'nqu.en.re;:_ 
HR/4. 
RHJS 
.rm 

2RR 
fBR 

Mi.uim.w:n 

Zmt. 
Zrm 
ZgH 

Zrm---- 4 n 
Zm~ ~- '~ n 

kl£~l!Jll 

Zn:n + 7 fl 
?q;g + Gfl 

Zg;~ 

Zw~ 
Zm( 

----Hl'' 
--$'' 

()'' 

·····-1 ,-:. 

UL7JL3 Th-10-clium 11I:tting J!tteL Int-Gx-::<yrd~('} i.ntctf&n'o<o.-'t' and ri>Jh:d_lf:lnG clw1 to -Lmperl1mu~ mi.s
mnLh<;s between the. :vwtlun:S f:lf ~~ ;.:chk G>q_(l1.l01\t can httmduer: jkt;(;T in thL timing nf th~ zen>--crotmlq('l~ 
An>bk' f"egrmmt Lwmimt.bd. in HG fl Eh.all :dd nu mon-! tkm J:. 17 H£-;, rd0nmtmf to th.t tro.uttmit >:hwk, vf 
(-;0(~: jitter wh<:.-m driven ·wi.th H ~<~cbnjJnLt:r ~>ignal nf rrmgnitude 'f.J} V Hrnmgh a Mm:re>' fmpdann :2z D 
Th: driving e:dgn(l] GhaH bt u J\-h~)c'l:\u:<t~.;;n~':-!::0<..:d p<'0Ud\Hundvm ;;;J:K?ta'ntt vf de>,ta with '~ r<~pdh.k.u pedod 
of at h!<if>t en hit~ 

N':!1"ES' {1) hm <>.>i-b:U<m&< <:01!~~0 by ;>)lirlllf lWc\ ~~~hk ~0i.i.illn~ Hwt fsft\<'C d~ffh~'f!l dw!:":t'dJ.>ri>'& ilnr<'fl~i:\0~ n.Hl~ ih~~ '\~<+ mt•ct, 
r.bc:e.~ ~t~fU~n:::n.~e:.~tW::=:. {~f i2 .?. ~~ .2} w~n r:.c~ :~~~l:r~~ .. ~ t:t~ :~~gnH1::.:~::-ct1y ~~ W.:c.ni~.:.g jHtH.r ~fth~~ ~lA~f.~ ;~ -:w~t.t~~n t 0 "t~ ~{ {.~it.ht-...r ~-:-.r-...d. t:=f ~:h{; ~~:p:r:i~:r:~, 

~-::.:;·~~-:.~:~:::~;:.:i~s ofr ~~ 'P-1K~ r:QJ.~ (GffJ.~r: n:G::.rt-:.xf ~~ .1):; ""bt1dg.:.~~1 t;:)i.:1:!» t::=: '"':::t:~.:;h::/::~ ~..-g~ ~~.!.=:it.::=:-.. r.::J~~·r ~ ... -=~~~:: n.t-:U::&~t~=J''H :J~~~'f :;::rvJ :s:~=·} $bind.d b~· 

{~) J;t4::c ::;:r;::-: be m,c:;t-..... ~~l"!:-"{~d ~t a.:.{~ l"M:x:~lv~.:.;~ f~it~i ·t:t ~ ~t:>;f:J:)::!~~i UB.h:':f; ;:U":;. ~i:U~.-0~K'". Thd: {;{~('"':B~pB i~ trigp~r-=:.:d f;U t()~"·tk·-t ..... ~~~~r-... {0; 
th::..~ :c.k=vlwW.r;-~1 of .::::c.:b:-:;:q_u::..~~::.t ~::~r-:-;--~~f~x~:=::€ng~=:. t~.:r.:x ~r::Hhi.pJ.-:.~5 -=-;.f ~frr; if= ~1--:e~.:. =:.::b<~lo.f"',f~0.. Th~~ .dl~'-'"~,t).tk~~ ~t e~::-:b ·~~n~-o~~~h~.r n:n .. o:;t. ;.w.>~ 
~--:::-ct~==~r ~ .. ~{ ~:..:..~. 

lZ-? .2.4- Dhrpevd.on, Each wlno pai.r dnH pndHce ~~r output J:i.gmd Hnt .mroN& th~ :tw·e--et<~J:tdn.,_~ edge 
ntt -d<:o&t:Yibed. h ±.ZJSA.2. 1 w0,zn driven with a 1 h:l.I-.1:.-; \:rr.tp.'wd<-d. &igrd <~.f nw.gnih<de '!,f} V Chmt it~, 4JI V 
p~!ak·h·p.:;ak) with -(-:due n>tr; 20 mV/mo:. 

:L\1,3 f.~.au;::+h:tM Pnu."#.rud;e~§, 'h~ Hvoid (iRChlEiw~ eoupling o.f &igndf.1 hetween pt.i:r:s or H <;able, the 
OJ3Stdk and imbabn.-te nmA. be Emikd. 

Cn\"!St:aTk athmud:hn k >'lf~et'i.fid. with thr; br ud \/both the di~tv.rl-wd und d\(1 dbhLrbing pr.ti:rs ~md hw 
nea-r ~nd d'Uw dhhLthQd pair terminclk:d in 9H tt 

12SJL1 P:t;lr4,u·Prur c:romd:dk 'l'he n(.St"<Wd, diffilr~'ntid. Cr0W:<blk atknnation bu:wc(~n (lHCh wire 
f\-'dr cud ut.dt (~t.(v~J' pr_;ir in tlw &<:mw r:ahlc shdl he <1t hast 4-5 dH freqmmcie& up tn fLG. a:ncl M k>ad 4fi .~ 1;;; 
bg,,; (UBR} dL±(~n:~a<h fn,-Kweu;r fhctV<mr, B.k :~nd +.HIL 
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12.7? Cable Moiliom Uherachermelios

LATA Overview: A significantoambor wf TRASES networks. are axpacted. to ulilliee in-place building wie
ing. In this envirerument, OU'Es connecl ioornll outiels neing twisted pair belophone cord. Thawell eutlebs,
ae itera, cemmaect lowirlng: closets, where babe could be lveeted, using alandard iclaphone wirkng, Thus wir.
ing typically condiate of (4-60.68 som diameter (28.02 gauge) unshielded twisted pairs.

mat

  

12-22 Treanemiseien Parsmetare, Each wire pairaged de inberceonect OTEReand hubs shall aiset the
suplromienta of 12.0Sacalve have Ure following characteristics,

ifAttenuation. Total cable eitenuation belween a Lranemibler and the corresponding. receiver
shall bene mare than 6.8 dR at.all feequencios boteonen DNA and BH, 2d of drecnencies hatwaen HE
aud 2BR, aud iSdl at frecugncies bebween BBE and abe.

i222 Differential Charncierigte Topecunee. The miggnifade af the diferential characteriatic
impedance al frequency TR. fag, of each wire pair used shall be bebwraen AO Shand FAQ. in addition, the
magritude and phase angie of the chavacteristic wapedance at cach of Che fulloeing frequencies sivall he
withinthe corresponding ranges indicate:

 

  
Magnitude ageAmgie

Pregmenis Mindmuank Maxim, uals

BRA OBR deg h TBA  
BERS &fe %te He

gu uy wah EF Say a wee
4B. ZanOO Ze  

LIAS Mewitae Piven ditties, iaferermbel interferences and. rellections cue do impedanes mis
miaictnes between the sacllong of a onhle degmnent cam bicceduee Biber im the timlagol the 2ero-cressiogs.
Acabl sepment berminaled in G2 O.shall add ne more than t 1¥ ne, referenced Lo the tranenit deck, of
wigve Kites when deiwenowith acrectangnier signal ef magnibade “5 -¥ through « sourer Impedance 28
The driving sional shall he a Manchesieronceded gamle random sequinee of date with arenetitian peciad
ofaljeast S12 hive

  
  
 

 
  

acy eae
speaiderif,

DEES C2) Fhe soviet:
ihe revitiinaiesta af £97

 
 
sce. by poled

baal cost cartlvgine

Ce)Drsiuthes agiainpaler (atbor viaread toaa “heaeokied.

_ aD dkteg: ope beay eed gee bie He cacti a telggcheer akee » deschadion,. af exch
 SEVP caFRM ESa!

GAEDE EEE PHN
 

BaFad Iiseersion. Hach whre epi ghall prpcdine an aiipud signal Haat meets the gorn-orossing adge
rate duecsibedby 220.82 Leben drives with @ 1 Bie branemeidal siene’ af miawalindet.6 V fhyetia, da ¥
peaksboepoak’) with edge rate 20 aWing,

ILS Couphee Parameters. Ty aveid excessive coupling of signals between. pairs of a cable, the
crosellicand daabel ane yoaah be Hentted:

Cootalh eileuation iesnenfled wit Che far ond of both the disturbed and the disturbing ogive- and the
tear omdafine disturbed gair terminated in O62.

Lao DehPade Crosetals. The seaswnad, differential, crosstalk allonnation between each wire
oalr and eachether pals in dhewame cable shall be abdese: 45 dE frequencies up to BA and atleast 4h~ 45
tg, (WBE) dB tor each fruqnency f between BR and 488.

2a8
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.lSOJTr~C l'i8</").$ ·. H.'H)j 
/tN~·HJf.El~£ St;~ ~f;:t}~, HtJ~) f~ih.&l;~;. 

t2.'.L:OL2 1'4~J.ltlpli>[H~tu:rbt.w c~'0Mtalk. The !Hilc·('W~" difK:N;:nlial, r:~n&'lL:dk atkmmtion !xob'!6<'m 
md.iipk dLtu.rbi.ng wi.ti; p.<d:n; ;tnJ ~~ dk;ur.b0d pdr h th0 s~lme t:4bk ~·b<d he nt h<~sl. ;;s.L Jis nf: fn:x;uH'czw 
GR ami. at h!fl.i!':t BB..f> .... tG 1ogu (t!EH} dE be eaeh.fr.~q@n.ey f h:~twH'n. }fR s.rd 4BR 

'Vi"hton h•m •w nwr~' ci.id:udxmo< an! vr~;o:<mt in a nnmmm f~ahk ~hP<!.th, ihe rrudt:ipLHbrb..nlN1r., m!rq .. .;md. 
t1"<:lSi!!tdk atttxmutbn {MDNS:XT) intv 0£Wh q.:tir, mCL''!\tt0d hdi\ tn~;y b0 dct.Qnnir.Pd TL<ng t!K~ hlhwin.g 
~:quat:lor,.q; 

Hj ·: L 
::.;;.:_; 

TAJJNTXf. ::.·.· Win«, .. rH ~ .. ; .. V,;l 
j . . f.' :. :J ' ) -~ -~ 

:1 ltf:mh~;.; <r<<~r ef.if.'h did;ur.hing fl>l.k 
j ;;, t,:he diiib.u:hol p<tir 
xiJ ir.< th<' ma.gnitmk nfth<·: nmrr. .. a:d, ditfi~:n:nt:id, t-rwmbik ai;hmmib)f\ :t:wm pai:r. l b ;nirj 
f% it" the rhai>tl ?mJ[k of tiH~ HtoHt"GmL diif0renha'i, CW<Ji·ltaik ~{h:tllwdit:Th Dwn ·pir :ito pH k j 

Fudy the pnhabhtydd:rihub:m d~ i;! h:wwn, lhdl t.b: di;;;trihutiun of MDtTEXT nul;[) dcUm:ni:nxd 
ur.;ir%· l\-bnL; Carin method1i wH:h Umt Xi.j ;hd:rHmt:i(m mid a yhaN". ;; ngk un/i;n:nly d.ktdmL:d b)tWf:Hl. 0 
?mJ 2rraJ. 

1.:l:t.l3 fkhu:we. Tlw hngltndind k~ mddllt hd.<HKG of HHJ eahb, dd1nPd. ~i.t.\ 20 h;:L1~ \K,,,,J 2E,\ 
wlwre :C,.,t i:;;; an "::dBrn~Ey apphd vo1.bgv, as sbmvn in Vlg 1.Sas, sL:d 0::>cQeJ 44 db d .. aU freqwmr::ie1i u.p 
to+HR 

NVl'F: 'fh(> hd3»~? <:;( (.)w, t&J•~' ••:qlli'f.'i\i.<;r>~ l.IXllC'f\ 1'> tk' }nh•>.'\' 'if tk tTIJ''''"'";"?" :«;<1 ~h; r•;><t<:h<;g 0' tk' ~t)() D rl'ftiAf.'t\lJ m.uA. 
f.:.~::'P~.:d d-::.:lt !'{~~~~~-~.:tBci :.tc:fih.:..~ ~bk~. 

Fig ~.:2.JJ2 
G,ahh~ .Hrda:C~ ee 'Test 

 

 

 
 

 
 

EET0D. BGS
3, UE Beckie, 

LATS Biiltimic-Distartior Croseteik, The neared, differmnbial crsssially abterrratier: he Borcion

mute dishirbing wire pairs and x dishished pale ii the aere cable ghall be at leeel GE.8 dB ab Gecuency
BR ard et least Sh15 ioe, (RR? dD for each freauesey T hotwean BE andl dB,

When hwo or mere. casturbers are qreesent in « comuton cable sheath, the multipledisturber, nearond,
oriogialk attention (MDNIERT) inge Gach pare, wieasired gn GD. ay be determined using the idlpadaw
aqudtons:

HH

   

i

 y i an

 

where

i Heralegoaver gach dishurhiug pair

dis he divlerbed pair
Aucis the shagriitde of the nearend, difibreihial, crosstalk attenuation front pale bio pair 3

ay ie the phase angle of the mterend, diltrestial, crosstalk attenuation from pair ite pair |
 

Honly the probability distribution ef X, in-known, then the digtritetien of MONER'Tean be dulermincd
using Morite Cagle wnethode with thet Re disttibutian and a phase angie istormly distibuted between 0
and gonad.

 

 . See Apoundia Ali camumoie oomyedadious of MAYN ROSY oflyeglee.

 
 

 ey

BETS. Balanes: The longitevlinel to metallic baleuce of the -esble, defined ws 20 legis (8 ME
whore 2.3: ban externally apoliad vollage, se-shown in Fig 12-34, shall exceed 44 0B al all frequencies up
im aBR,

PEED. Phe bahence of ik
sett had rene)

 

 
# teat peisierd uset: ae the balance of the Bupudivner ars fhe matchisig of the BO) G2 rewivtoea? shaun

gemiawieh def BEncr coebebes 

* 3080

Fig 1209
Chile Saloons Teg
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fStW.UH.~ Bf:C:L-·8 : 1Df!:~l 
ANSrfrHf2 ~'b:J H/~3, Lw;; 2Jiti'''l 

12.1.4 NniM~ I;1nvin:mnamL Link~ tnd w!h LBt\S:Er~ d~u~.U pn!\id<~ a 1wis~~ ertYh't.itmwnt rw wnr.,:e tLm 
fui.Jt d0l:'(XtbGd h;hw. The toUJ nnis.~ (:rlVi.tGtHrKJ'!t vmcnllly :result<! th:mi twc primary tM>ot.r)huH0.rtt<: ~clf
i:Yf.ti:it<t.Jlk +(om (l'th(Or :lEASES win; palT§ and ~OKthf'rl.a.Ly imbe~:0. impuhe n<'X', tyfft'Jr.dly frmu b~k~ph.mw 
:rlagi.ng a_r\.d dJding <t;r>.a.b. md omNl macbw,:;ry, f.\w the ::Aitp'-.!~00 oft.LiE mhmdar-d, it t~<t:n be r1.'->"'1HR~'d thnt 
th.~ tw<t c!nnpGumb (.-[)nt:ritmti' ind~w•.ond<!nWy 4fld f:-:0 Ht<o tM.<;l (;r-m.r m.b> t-r.i.H b~ Lppn~p..rhk'1y ;;;pEt hetvn'tt: 
1lH-J t-wo, 

l.B:7.13 .tmpulm~ Noi&~!, Th0 nuir,;e vv'lt»UJ t!.r. w>t.~ pairs t;en:nhuh:d (tt hiilien/L; :b. f:!G .Cl., ~-iii me~;gurd 
thr<JngL UK' fdlowxng ~~voedi•:.d flbcrB, :-;hdl n.d (·J?:e~d Ht<~ m:rn:f;pmdbg lhnw.:hold vdb,£VKY- men: tbm 9 
bnu; p--er 18dff) s inl:0rv£tL Folk,;w:in.g th<; >lh.i.rt nf ;my yarik.:ub.r -~m:po .. &:;t th;lt > (...>hmt~-d, any c-ldditiond 
i.mrmbc;; srwJJ h~ lgTl.<«~~d Ulv.it L;,, Tld: (\l\.Jnttd} k<r n fi¢.rbJ d :roo jl§. '.Er.%.-'h mk~.r b a 2~,P<Jb lhttur\v(lrth 
k•---"<fHlS~ fJwr wdb. th(l ·lrd.iewteJ c.;.Jt~df :3 dB :;~<.inU i'n-;-guit:nty, 

CukQ:ilfifilfl®c:x 
2 MJ·h 
4 Mlh 

1G l\1Hz 

::nu:t~ltl.l'Ll 
:rwmv 
Xi'} mV 
5DOmV 

11Ho impdf;<:' .r.ohw ,wuat·enM r-:~h:; dlHD0NJ i.m'Htii9b' by (<cl0 J.ewdt f\:lr ~;;-l(li 7 dE f:lvlh§{'.:J in th&l hrnihdJ 
1nlb.gP .. That h, ifthe rwbe oo:~u rr<'J1tc <!.lb i;;; ) v.><mb v-~ :UV/1 H Ht r;_ pa:rtin;bx th.n,RrHoL1 vr>lbge, tLH~ >l 

nk tf9 '--~0untz p-er 1& Don f .. ,.;n (~t-t:\U' "'t. a thn;§h.f! U 7 4h dwve t},;,;t vdta;e ... I-f<:~ u.:mnt. -rat<-~ nf N t(mnt.,: 
l'X'~-' JB00 0! lo; nn:aO!ur..cd Gh 2. <w~d:f-k cr.;}jp ;ud -Hbr- Ht the ~pn:Ji%'·d <><.Mow; r:hre~hikl., the mecli.r~ rw~~m nm>-
gi n iii 'f lngw iH/N) dB 

J2.7A,.Z Cr~H<M't\tl.k. 'flw ih'N (.fc:ru&AdL. mjsp en a pai:r dq~nd.,: un Ut;:; bvd of tbo didu:rhirtg sig-
nd(st ~HtQ tb.;; <;;r<•:-Htdk '{tk;.r.mlti(m ftdm th..> {iai-1'(0!) GlD)'iHJ dw fllgtl..'l[(;,:) \\'iJ-t the maximnm b:-a_r-~Fmit 
h:Yd gpt'di>A h :i? .. s.:u .• the §[mwdd::J (7\!Gr.:ta!k ab:mueJiFH~ 1l'Pt'cifid in L\7/1 ~H<d 1:&:'i)L2, mA md~ 
t\pk~) 2-yndr:mnLwd., nmbm Maneh~~;hr dhhrrh;r;,:, UK p1.::c1.k. "df,c.Km:->idk. (U"ud: k, s::n•t<>JbJk fr-<.;m ~·tlwr 
UL\SES dgrw.ld nd~>e ;._,,,.d~. H~ ru~c~ciUG.od lhrwlg:ll thG f'dbwhq l>fX<if~:d £!ten!. d~dl Le h'"!S L~*\ Ht 

;;:;queJ h th<' lm;da iwli.n~kd b.;:,lm-v, Li.'.\<:.b fiLet h a 2-pde BnUt!twmtb. hw pr.;sf.! fl.lte:r. wltb. ih:· i.ndicated 
\:ut--•;:if\3 db pu[d) fhxr .. ww;y. 

k.uLQ.f.fJD:r.~cy 
2 Mlh 
t MJ·h: 

kfu.d 
HYimV 
1Gi! mV 

18J.Ll Over•d~~w, &xnc l.'EL\SE~·; netw<}tkt< may 0;::qulre exL•n§kn rwpmd t.h_P fmit~ h:r.lp-o,;,,d by 12 7 m, 
dm' t<} H."~ bshllhti(ln cnvitHlmu<t, m~w n:qn~tx~ O!p<i!."i.<tJ. mi'>:k~ §Ud~ &il qA::bJ fihm". high g:radt~ eabk, or 
iW(;h :r:n:•..-·hiVH~<:'· rr~mmnh·don .. Thi>: d.d;r.o.ikd d(~§ipl r.;{ q>Hfi<~l link:--l thwt wph~ >Jhttldatd linb; fc:r tW0 ~n 
su.<:b 6.-ruJ.m.:;t<mn~r..: lii \:wpm d. tb~ wx~~w d'this ~JtanclErd, hut tbe H--h'J--k+nd dm.rad'Hi .. <\tks sr-e >JfNO'cifh'I:L It 
i!<h:dllx~ th~ r..-;cJJNmtbd:ity d'tlm i!"!..lppHt.rh i.;<n;:.>Jl'iJ W~' prcpn: Dpe:r.akm d6pH6cJ h r~lu wJ th. nth~r 1HAS'E5 
wpipmt.n t. 

J2.3,21'n:amm.bshm Obnrnetm:imc5, 8-:.-xx:td Enb ~h:tll m(~d- th.t ove~·~liJ dt--t-.rnmtion, jitkt, md di.+ 
m;mhn sped:hcarhno; ,)f l?.LTLl, 12 '(2.:-i, r.~n~l:U .'Li-4, '!':Hipet-t~n~ly .. Tvtd n;::; .. ,:'-l"." inindmxd ;!mo h~ ermltrLdk 
nr Fthet ;;.;mtro~f! <ih.dl not. PxteP& that aHnwe<l f(y ciLmdm.---d. mcdir~, <H ,~pecdl.t::d in 12 'iA .. 'rb tbe ..-;xhont dmt: 
it rd'F~t-~ croruhihty with 1I',A08fi tr-a.:njmitte~ srd 1~>iY0X't, §(>f.:dLi lbki$ &hdl aLo rm!0t the impedt<w:.:<J 
wtd. h:.Ju~te n:q nirenwrlt~ (lf 12.7 .. :L2: ~md 12J2. Th; .-:k:hly ~md ptPP .. mbh ksr..: d1.owed be q>.es::iz.'1 li.r.k§ i~t 

fllh'elf-'.'d in 12,9A .. 

Uk'U3 F'{~ntd.th-!d (Juntlgu:nd:hn:u.<, Nn nwrP tbm om1 oJp.'<:id Lak i;:-; pet:Ftitbd in Uw p~-lth hd:-c>.r~m 'my 
DTE at)J t.be ht<trhr· hub. That i;<., ~{lttid llr'k~ msy b1;; mcJtolld h ylnild bnt nl!t in >J{TL'«-

N(/IE: ~~r:-::.~c..:~d h~.t~~: :::~~y bx:: {~~:::::h;::t~l-{~ :.:-:.·L:h ~::ti~ru-- 1H!\..'S.E~:· ~~::dpm::.P·t't:t."=:~ ~~:d't: ~~ h~~t~~. ~~t:d'!: ':::::~x:b~n~ti::n;~ ~;:r~: au~j.~~~c.:t t<;: r'h-l~ 1':..f..::.rL~r--· 
:;~::[ ::1:~: E.:p~d ~-=;~~~~lk~~~~ ::{ fJi» ~1an.ri:~.::d -=.:JJ.~.~- ::: ~ v .bH~ 1t; B l: t.hd:r f;:&!t.:YJ..~~-:J in ikrt{~~;{~. r~.::;:- f;~.q=t:'l':.f.ik~; ~:-'&,: pH~Jt \fD 1 ~==- ::n--:~~ ~~~t .~-:.':->:.~'!.~.~=·i-."ci ~!~ti: :::-x·· ..... f::.1 
b ~\l<'h f'AUUb>Od;(ll'_<; 

LOCA, SRERPei PARRA NEPWCE 

 
12.4.4 Noise Borviromment. Lings used with LRASES wal grovide & unseenviiermont ne worse than

that daveribod belew ‘The dotel wise covieunment generally resolie fem toe pRAmary gankethopoaetelk from: other DERASES wire pales and wxhecnelir ‘aduwed fmulen neise, derieniie finden lelepboneHinelig ond dialing sivnale, and ofice machinery For the puriusesof this standard}if can be aesurtied that
thetwd components corbribute indepuuientiy and go the total eres rate ean be apovonelrbely aglib beteréen
the bero,

   
 

127.44 Tmpuise Noise. "The nolee veliagd on wies pains terminated at bets onda in 08 Cb ag wenared
through the following eneoified flters, shall not exceed the correspanding faresheld votiages mere then @
tines pes TRIO @ ivberysg], Bodowing the start of any vertioular imipuls¢ thab in otunterd, any additional
impulses shall be lenored Ghabis, nob osusrled> fora periodai 1M) ye. Bach Giter ina deoele Pottemyarth
le-peasw Ciorwilh Lhe indicated cubcll (2 dR painds fromnency.

 
 

 

Ut!Preece abresiid
Zhe LG m¥
4. Mie PPS ml

PATH SoG mV

The bnpulse aolve-acsirrence ratechanace iverson By one decade Tor rs YB the farcehold 
  yollage. “Phetis,theneise oecwertnce eabp ig D counié per PAMia al a veriisular ihres! theta

rabe of Sanita por be N00 eswill gecur ef @ dareshald YB above thntvallage. [fa onl rete of N counts
aor [ROGsis wea Jan a speelvic cable aad Titer et the spiifiand wollanme thresheld, tho aieocise mar
apibe FP batyFEV)

 

     
 

  level of crosstalk neise un a peir denenids on the kere] of ihe disturbing sig-
Hale) and thé cresstulh athaseention fram the taie(s) carrying the aigaalis) With the mesimum brent
level anecdied in 12.5.3.4, the sinasoidal crosstalk abenuations specified is P2792 and 19.7 52, and gee}
Uplo, sunolironizad, random Manchester disturbers, the puakselierosatalk. (that is, cresstald from other
THASES siriais! anoles lewals, a8 measorud Chrough the illewnig epeciied Gers, shall be leas cian. or
aquelta ihe levels indicated below. Eauhfiler jaa @nele Bailerworbh inv-pnes filter with Uhe bdioated
cuteel(3 ER peiatl freguencs,

12.7.4.4 Cronstaile. Vine  
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12.44 Overview, Soria DBANES nenearks tay sequise astonsion beyond Lhe Neliedeppased fy ie? ar,
doe do.the getaliatian evinaninent, my requine auecial medic suchas wptical Bier, High-erade cable, ar
oven fradunace. transmission, The detailed destivn of special lives that remince stasecard Unkes for use in
such clreudisianees is hevend. the scope of thiv standard, but the end-to-end charsetetigiie are specified, TH
shall be the responsibility ofthe supports ensure the praner operation ofssecial links with ufier IBASES
apmarh,

   

  

32.83 ‘Transmission Ussarnctoristion Peecal Hoke shall moet ihe overal attenuation, Heber, aad dis-
poteher spectiontions of T2R8-9, EAS and (72k peepectively Total nolee nywrodueed due to crosshair
er other scurees chall netesceed thal allowed fer slondard media, ae-apeciind in M74. Ts the eetenti that:

ibafipete operabiliiv with DPASIM transmittess gad soemiyers, areca! Mike Gia!) aise meek the impednice
wid balance coqairametts af LAT22 and 12.7.3. The dealer und freamble loss alowed dor apecial links ie
anectied in TAG.

  

 
are Lhan one special lak ls permitted im the path belween any

the may bo dnetalied in parallel bot ned ai acrics.
L238 Permitted Contigurations, Ne

EPPE gba the header hub. That is. special
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!SOtiEC ;~g~:.2r~· : .1s:;y; 
M.N·?·t"J EEE ~~Jtd Y.E~. j, :~Sf :S f";-:Eb.~~ :~ 

!2JL1 Ovmvh~w. The m.l.<:<G1sr::fb1 inhr-(FHrlH:hm of mdtivem;hr ""''Sti'm <.'(.mpmwnu m<\m:lnwr.: that 
dday md bit k~r.;~ b~~ ,-\l.loctd;d bdy <\nG ~oli::4'it:ifly amzmg th~ Yi>rh<J~ ~y~tem (okm~mh;. Tht. balance vf 
U;-> l<Ov"ti<>n {kfm~~ the uppc:-limit~ 0f d~hy and h\i ka<> dluu~kd tn eo3:Ch t0mp-0nenL Thf'f»·~ yduus Hi low 
91\)y(;f vpe.r.athn with thro< Wt)K:~t-e<J§i! <>)lfstm'h t(~tign:m.tbn (if fi·no Lw<~h or .h.\lh:-1, f::j,lf-(id. 1.hks, :mnxi:mu m
Lmgth ed;L~ tk!gmenk; t.Lr~mgrumt Uw ndwo:rk, md eudid:bg DTEs Ht e~h<Hmoti nftlw ndwr<rk 

t2JL2 .DTE Timiq(, UT.C ] ai.h<ll. Tran~:mit f.leh.y is ih.' b:me frvm the flmt "fuH t:rzmd lhn (duo w the J"i"tfit 
CY!.YT'HTf' .. .U:NTl' d' ['"Nmnbhi fNm the .MAC w the iirfi hd hw·,:vl>:rii~n> (afk'r. A\\Mup Git h~s> \f any.l ~~t t.hro< 
.MD.L Thit> dday ,'LuJ1 ~wt o:e~~ul 3.B'.L The !rtiut hit kH!s &h.Hll not exeu~d I. hiL 

I/f.'Etl dwH urtTd:1:ly ro:~~~ive frdn.M that a:rc ;:;.r.Pcedd by l<f (oT n:wn: b:Hts qf: JW!'-.<l.mb.k pl ur.; 8 bi.b -of <std>. 
Th~~N~ it> a de by \:wtm·:t.on. l:.lu.> :r>:~cq:>tbn. ufcignd d; u~(f PMA inp; !; of a. f.H'E fHd G[Xtt'Qti<?n d Hw ddi:~n'd 

procH:>:ci in t.tw MA(L Theni'D:n\ thH~! i;,: H w~w.:h;;w i:n whkh r-1. DT"E may tail tn ck!0r tn B iYHn~mi:b·i0n 0\'i.On 
dl:e.r \t ha~ a:tti>'<:'d #the input 'Hw THE Ddi.r<ow::0 Dday i-8 t'h<O' thn~ fhwn the rec~+pt cfflw fir.A transi.~ 
tivn d. i...hR. p.r12amb"l0 at t..ht. MD.T. ·Jn.td tl·w b .. :i!t mftmt'nt dw .. t th~: I.Yl'E might <art tnuu.;;rni:Wn~r d th MDI... 
Thb delay kdmh':-1 Hw1()1bwing r:um:p<:menk~ 

(l) The ddgy f.r<Jm the i"Lr~t input \-rar:sd:bn at tb, M.Ul t0 f.:JUUD.EH. __(JN at .. the PI..S/•SAC i.nterfn1-'e 
U) Tbe dday !:hmugh the MAC Jln•i:f!;'M~s it«fr' C:h .. RRTEl'( . .ON b t:lw bd; mmw~nt fhd u nt'W tn:rwmis·· 

tiun wnuld mifl§ h~ing d.ekr:tt'd 
(3) The d.day frvm th>.;; ih~-st OC1'PUT ... UNlT d Hw hlliZ>PLS interfw:c to th~: ih.wt output t.ran::;it:hn o.t 

tb>MJH 

'l'h~~ DT.E Ikf#n·i!HX·J Dday tiLa"H tw r'o mor~~ th.f.i.n )JET .. 
The .Iff[i~ Cnll i.i:inn Sb dd own D-e L-ty i~ b.:• hrm• funn the :!hoot Cv'l. nr CVH n.rr:H l4i at i..he MD I uf a .t:rm& 

mithn.;;; UTE ;..;ntfl th< lYrE tl'mlMr~ih mL nt tb:-<t: id;.:':rfE\:0. THr: knc t.+mH tH Nl LlOl'fr fh~lt\ ?tnJI ... 
j~tmSize"'fJ\HT. Tht ·j Ldt: d:dJ nut I>lrt <Jntil dt0r the <sf:b h.a8 b~t''' tran~mitt.~xi. 

I.'lJJ..:J Mt:dium. Ti-ming. TL.:' fr,JeJimn 1\-e..ndt D<.:ol<:w is t.h'~ dn~<.:: ihnn whcr< n ;:ignd ~'nL+;.; hw nwdi"un~ 
mdl th.d l>ft:-"0-al hil.Vd th0 n)e~hwm, Thb de.by 8~ulli n0t e;;.wed ,:;nT. 

t:>UJA Sped.ui Link Tiooing, 'fh() SpecbJ Li.nk '.f:r:ms"ft Ikhty iL the ti.rrh:. [h,;n wkx~ a ,;izna1 <mL:.:rr.; a 
spcd.d link unU dmt dgn.aJ hHves Hw ~p<:rcid hn.k Th.lD ddny &hd ( rw~, e~ccd tSHT .. Th;:: pnmmhko b~w· 
ing- a q::.0i .. id liEk dw..ll b~~ m~ tn00; thm 2 bil: cdL hng~or than dw pn."mnbb sBd to tb::·J.t ~p<odtd hnk ;~nd iW 

more Uw.a 1 hit ed1 <lwrt{.',.r tho.n the fU'tdmhk' Sd'lt h that W<.;'cb.I link 1:<\w th~o purw:mH-< d:· fiw;;e g,, it§ 
onJy, UK Hrst hit tn:Lmnnit:ixd rlhHf tw ~'imsb .. >.:rd Po\rl (.-[:. th10 'o!ik~Hx~ d'HN1 pK>,c-NHt~g IDL unheiti J: nwet,;; 
th& ~q;..~iwmedr: fur th~o ;mnx·:-f·dirJ.g biL ~FJ~ibd m :t2.5.3.L 1. a.nJ 12.5.3 .. 1.2. 

12 .. 0.5 l:hlb "I'hnh:J.g, H\.lb Ste..rtup Hda .. y i;:; tbe hme hvm wbnn the fi.r;,:t rri t o.:-Jl ddw ;weo;.rn hie arr.i.·N~ e..t 
a bu.h ant.l! the fir.§t hit: c.-eE '..;:;be [lr.t'amble) !eav~;s Hmt h\.lh. Th.i~ bn~ ~hafl b-0 w1 ~:!THat(or than lY.HT. Tiw 
pn~mnhk fKmt hy a hub rlfnlH be nn nwte t:h~m l bk e&li h<q;yr t.hr.m. th--e p.r<~~Hnhle sent. tn dw.t hub or mnn; 
than .J bit cHlh dHni;;:•.r tfi.<m th~' pnia:mbl(o ;:~mt to t.h.d.t tmt\ Fo:r tk~ pn:r]_)(~§~'S ef ±~'t>'H limit;,: nnly, t.h.<:• i\r;:t 
bit trmmmitt~~d :i!hdl iR roMid01'ed purt of the 3ibnc(• (r[ Uw rr<::euling .UiL tmkr.:;;; it med,<;.. Hw ·r~qui:rb-
moAsfwthe ~mc~e~led:ingblh qxdfk;d in :U.S..J .. Lt and 125}U.?. 

i:.kh Jdh) Cdh.&imt SL:utup T.h!l.ay appl.hw l(< mw ca,.-:;e in whkh Cfl- ar.:dw:C!s p-rH~~'ded. by -fc,vcr. (or to} Ut 
tim0~ vf jlM.o.mbk tkm G:w Hub 8t.Ertq~ Oe1ay. Th(', Hm~~ f:r>:~m Hn:i;'r .. J (<l tk; hn;;t hit <:0H (~J~theT pnmmb1~' 
11:r CPl nnti.1 th.e fir.§t: bit z::e"H k~-vc8 irK hub ;:.;baE bo nc t:r.oder t.h.nrt .l2DT. 

fhtb T:ram!it .Dday h! the Lim(>, f.rwn th~ o.rri.vo.l )f any bit «Cfl ~~t H hub 'k~ t1K b"mwmiEshn ;;ffh<O' WHI>-

ilp<>mhng hJ: t.·-ell fmm dw huh .. T'L~ deby Ehd! nd i%CH'>d H.HT, e::«:ludbg i..he rum.uhu,,~~ pfL:d:..s d e.btk 
·[;~l.PX!>t\1!1!.. 

T1!(~ tnmdt (pnlp~tgMJur..) d.day bi.o'twe<.::n th<.:: ~JPW<rtd nnd &<:rHrH·'ic~d r.;ides ()\' HH1 .lhtd.er Hub &hdi hP 
negEgihlt. 

Hub 00Jy Stretch/Sh:r.i.ak h the ~rK:tN~~u-~ 1W d<Xt'(o4Ge :h o. bub's i.r---dr\Sit d.day due tv thH ~,["\'(d:;:; nf d1fbr·· 
ing c:k>t:k. :r.ab:~s .. T.iw dGrk. t'dA' tokrnw:x• d O.C.lW· qx·K:-dkk'i h L2:L2/.l &.1\d t..~·H mo.xinmm bmw Gt>':(o nf 
1.!\:U oeb"J.s ;:;prx::ifl•'d in 4.4 .. 2..2 _yjdd -~ m1xim.um d.:rr::t:z-:.h er r.;h;r.id>: d U>fi + S + 1.518 , S;t .. Q.N'i: , J ,; 3DT, 
hr1i..h d; any gl\'en hub md throqJo. En. tmht0 rwt:wv-1;-., 
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 DBE ARGEY ARISES

An Wipe

U8.) Overview. The succmelld dntercennectian of aealiirawion avalem camponenia mandntes that
dgiay- and bit loss be allocated faply amd realistically amnong the vacleusa syeter: eleme The belanee of
this seckiondefines the weper limits of delay and Git loss alliecnted te earch componcal. Phese yvalwes allow
Sfene? gperatianowith the worgiaiee oyatemconMeret ler if’ He levels of ‘tobe, epecia! dolesminute.
langth esble wogmania Throughout Ue nebwork, und colliding OT Es al extremes af the network,

 
 

 
 

  

(BBS OTR Times. DTE Tothiel Traminit Dobler ie die tine fran fhe feet Ind teansitian (dae to ihe fret
CESTPOMPUNT?Pof oronaable} from the MAC to the fret fell iearsilion dafher slartun bi: lous, if aayl ab the

MADE, This delay sal: not excel SUThe scart hil loss shall nobowceed | Bie.
DPEs shall ewrrectly receive frames thed are srecedad by 13 cemere bits efpraia plus 8 bile of cefdo.
Therein a delay between the receplion ofwiguel eftue PALA ingoiiof a DEE acd operation ofthe deferral

process in the MAC. Therefore, Chere is a windew Baowhich a TYMEomey dad to deer te a branemdssint eve
after it bas arrived atthe inpud. The DTH Deferuwe Delay io the fine fram the raeeipt of the frat transi.
tion of the preamble at the MTN until the last moment teat the DP might start teanerutiine gt the AEDT,
‘This delay inchides the 15] kevlne nemipunente:

 

 

  
fli “Pus delay frum the fret inne! prensitian atahe MIMts CARNEONet the PLAMAN interfere
i@) The deley Gircugh the MAC prorsskes oeON Uy Ue deck mcseret cut new transmis.

sien weald mise being de faye
(a) The delay from: Uso direl OUSPRINDLOND abdhe AIACLPES interface te de desl outmt dransitien ab

five AUTRE

 The DPE Deforanvs Delay stiall ba sa more thai BIBTThe DUR Oslin Shutdown Ddlayis the tine font the rst OF¥Lor OYH arriving at the MG) ots brane.
withing TPE wriil that DME trammente (DNL at bhet dnterfses, Tide Hee shall be ne iuose thas GET
BpmtiizesAMT: hie lt chal petatert unig) efter the «ells has bean bransrnittesd.

DAGMeckieun Timi, Tho MediaTrenait Dickey ie the time from when signal eniera Che mediuen
Hill Gaal plenal leaves the miacdur, This delay Qyall nobesewed ART.

TES. Special disk EhPini ‘The Special Link ‘Drans!t Delay ic the ime them whore g-signe! entersspeck! love wotdl the al lowes tee special lnk. This delay shalbmel. gscom? ISAT Phe oreamble Hea.
fog a apecial lnk ahall bene more than? labeells longer Been the preamble gettto tal special link and ne
more than TDi) cellbanerter than tht neoamble. sent iy that special ini, For the gurposes of these Hyol
ols, Che: Evebo Gromemitted aball be eousiderad onet of tie silencs of fhe beeceding TDL, unless ib meats
the raguiremeris for the succeeding Gite apecilied in TESSb and T2821 2.

 

   

 120.5 Flee Tien iig, Doub Barter Tielay is Ghoetime fromwhen the first gif eel af Che pragmble arrives-ab
abun uetilthe dived libnell (aise greamble) leaves hat losh. Thisdime shall be ne greater Ghan LENT. The
graumble sent gy e uli shall be nemthas | be ced ionger than the weecnble semi io thet haber
than 4 brtcells shorter than the proomlble sent te dhad hub. Per the murpases of these limite anise the f
hit trensmiiged shall be conidered part ofthe ellence of the sroceding TOL wale fmovia The require.

yaente for the suc LL ite deeeiiiad in DAGLand LESS. BS,
Hob Idie Calliginn Sterten Tielge aenlice ta any caae in which CY amives greeeded. by fewer for nak BEL

timen of preamble than ihe Lib Startup Deley The the fies arrival ofthe tient bit oof] (aliber preamble
or (2) ynill the tree bi, cel) leaves the hub shall bs ce greater then PBT

Hub Transl Daley fe ibe Ume from the arrive: of aug bit cell eta bub te Hie iransmisdien of the carne
geting bik obfrom the heb Tis delay shall mob exceed GET, excluding the comulative offerte of ciocle
taleranne,

‘Teo ivagnall iprepagetien) delay hebween tho upward and dewaward ides ef the Header Hab shall be
meghaibhs.

Sub felae SiretchySlviek is tre tnerense ae doorease tn a heb'y tamedchey due tothe offsets of differ.
ung clock rahes. Theclock rete tolermnce of 6210) specified in 12S.0.44 and the maximum Brame abe OFLALA otteta wpecified im £4.29 pelts macumies atreteh o¢ shrink aE + fg SREB Se GaPa de SBN
both al amy wiven luband Gerough anenties network,
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fA-n.dV~C WJ}'/ ) .:. :_;/:..;): 
tY :~i.LU.:t'.% Fk 0\:} \ i 9G:J Ed::u,-. ·r:~ 

Huu {,dJihWh fieh<"i. DeLa,y k< Lw ~wP t< n ,m,,; i.t~ :1 huh tn deLed .. : :nJult:lpi:';,, 
\Y:'11'h'~'1'i,is#(:lli: of t}P: '?hi:~' thtH': Gif!:it (:nwttHii~sioH ,;;(the ftn;;t r::'VTI nt· ()/}., 

nl a )~~.th 1:-.Li.~:e~. i:+ 1i:~F~~~{d.ing: b~.t. 

f:i::rf4: ()'\{f{ ~M> (~\/{ .. qf NS (~:}~: pt~t.t"(fr.l{ 

KA( t:b.~~: Hrf:,\:. (.'JVli ~::~r· c:'\/L f\·~::~th ~;b~~- }HJb. ~}'}:~it~ d\drty 
thd1:1 ifH n.f~: gt-t<¥-i~~·t' r..hHn 12LBtf i.~1 {:·:i{b(~f" ~ 

f{uh (\~~~.Lw~.{~n S-h.ut.d{~\~~·u ThAay {~::. tb,;::~; tLr.nk: H~'nr~.~- rrn., ~~-~~r+~-~fr;.g ~t i1:. bub thH1 ~t F~lk~dnn 0~~ {}!it M'{~Ui~r-Htii£g 
().]? U~)tJ t"ht~t L:ub sL-u.,·t:R t::r~~n~-n:r1it:tu:tJt .ll)L:· -!Thit ~h~lwy ~)hsJ] be hnt~ted tn §fJY.r ~Tht-: lb·n~t ~p: re!~J:Xf~d. tl$ 2Y~IT.f~ 
hi:'\'h:::'hli'; fiw the iJfWntd shh ~< <l huh thd:. ;;; J!cHJ'iYtlng C>T\ Th"' i~Xk~\ ,Jl:!.'J'i~i~lttH:' :,; t:1iH:h,: h) ;1vuid h:!pi:r.
inq imrthmwntl:;iJ;m nf <l ;;>ertftHL: '"'e!AL•· dd:e;;;tkm JtH'IdHtnbm in d:~d\. F•)x·t ,cftl:;n hd:;, 

dLl.U 8&i0ty, knpk>mHnkn:~ ctr<? urgwl h;; <>HHdt thw rdwnmt hraL nsthnd, and id-i'lti'!Hhmta) '~~J>ty ni;';P· 
hdmiii tn ;:~nMJY<o ,;:;Ympl:(;;w;e with dw, ~'IFF>i)l:inVl sLmda:rds, 1>2A CBS.· UY! 1 L'~N\ A.iHd<:t: ·12!} p:rovi+s 
;H(dihnntti guL:l:\nM>- r\H'leentinrr m\H1V n,~; ,,,, f\.ni rugqlntury r>::quhx<nlr::·nts. 

Sot .. nd ithi1A.Htt\;f. prtvtitc,. ~.~· dcfieod ;'~pph;;:;:&J{,. vxl<''t n.nd :rewxl.ati;.;rs, <tuU! \i;t> :+d~<•ww;i EC.MA·97 
V;:wAnnt;z: ::JJ!id<:~8c7\ht\r r:mJ>ty r>:?q:tdtt&I:Ji?td:d··f:\' hlt:H ;arfa tHdwn:rk;;, 

<Ai A c'ihpJ~WNJ· uf hm. :!40n \l )m;.tl.iLM'H (\( ;;:LtAtnnd.rw t>..>heJy, q.;.pbod :Cj.t intMH<tli; or nN; b~,li{ ham 1 "' 
Tl:w Elvq:v vi' the lrqm!::w~1 t+ud !x;, L1/:1t) }fAiL) fi3 virouJ ftmV timn, hU p< vitt'li'l( t.inH' nf hdf 
Vh.hJiL W". dtd:m:d i:t.lBC PubL•:;dJ,;n fO \BH' HYi'fctcnx ill{\ 

i.!l!: b:~ rw irJA uLIUnn hf<''\tk.d (l\lHL, N '! .,J;'':f rv'd in 0kx::t:~en S. iL2 d7 EXi Pnhl ic:<itiun 960 ('M-H R<':ftt'!l:rw:' 
t}g} (f:1~~,t ~f.L.t~ :r~:·~~·i:-)>;'~:IH?P J:f:t.Hr th;(~ htM: .. b-hA:Ui b·:f~ ~st te~,t~~t 2. Jri.iJ': 't:~~~!~·::~:~~v-xr:~·d Mt. 609 \/ {d:~r·l~. 

Ld:Hf.Yi. w%:!1 
9I](d'p!tM):fi't <>bet lhw:. 

;_ l i G:Jtti;·ry volMkSI:l h~ tm <ndtw.~k h'w k ah-ou.t --[{~ V Jk) ;-l;>plhJ. ih dw JiJH, thn:mgh A hr~l· 
ilfh'i>d 4{){) .G. 'PH.n;:e ~nlpe<:'L:;w::;::, \'~:i)tn;:w is U.>Wd tu p<:r.vH tf~ti td.qA,ni.H'' ir;xtnmwnt inid J.et<:~~~t. 
dw d:r+:ndt t\H.1.diti<Jn, Soc;.i'<~(~ i.mhJd$JV<! tAn o:mMJ b:rpl3pi.hm <m diw~rJtmPd 

<3! l:hthwy vdU.g,:, >>.an <ff-h<Yik i:Mkpivnvc hrw if Ahv> about. ·-<H V (.d;j N.pj!liml to YlN tin<:' dit'<}Ulflb 3.; 
':<;.Lwnd {.f)(~ 0 ¥.\O'~Lt>:'*' b;.;>~<:bra:~'\ bd Htil<tt nf th<'; ',tdtW;;'Xo <"{)}.'f),~\l'$ g<nW& tb:; iHt.if{<'~ irH.jlB~br,.(J;> 

h~YA;s&..£ the ~.ehpbm~' i"m.:rnu.\H\t't i.n.1;::wd.HtJ<f ir NLTLl.vcl:y rnnd:;. >!W(·:r. 

\•l.< hingin;:; voltJge is. g <<mcp<m.i:k tiig:unL '':r1H! 1\n+ ;mrb:m ran hH up t<:> 175 T' pd:tk Nt 20 Ll SG Fb:, .L.tt1-

Ved ;iJ: lGJ: rx Gt\il:t·)~k re#!:itiHH'if (i/ ;} 4QG (/) HGG n i'OVYtC iw:lw.:hv<:: t?:tjJ<<d;:;tH>: 'Tkq W?Uind p:cho:r:. 
w <"i.G '9 \i.~m:i:t~d by·;:; 3t<J i.d HO<i 0 i'\l>IHV imf¥xL(In>ck .. Largk ;+pik<Hi cw Oi'CH( ;\t tb:·: 0Latt Rml 
~utd <~f {:~~-uJh r'ir~,g· .. 

t~J zn..tr'~:/ivi~ ~n~t~h:. ;¥.~r:fr~~ buzJr·d); v~du.~{~td. <hlttLt@S\ d.ppJ.t.{::a.-· 
th~<) n{ ~H·~y O.f th~:: r~b;;JV0~' ~;;u;h:;~gB~~: ('~lut.n ::;M~t t'~::~~tdt H1. fUt.Y ~~tf~M:.y h.RZHrd. .. 

N\ ::rt~:~ : \V ~ r ~ ~::: w ~~:ftf.: ~'!f~· n~. ;:t:y .% xr:: p.::":;..~ :{~ t::::: ~-<:\~h .. ~~). :r.- ·-:.: ::~~- h:>:t ~t.=~ / ~ ~:~~~~-~:::·;:~A~:~ f y -~ tt=-::>.~ ~: ~:h.f.: ·1.1~ A~> t:~f> r.r ~~ ;'\..~ ~:r.:: A~:.<:~:::~:~ ~-> ~: ~~ =:~~:~ i.t ~~}t~: :· n ~~ ~-:::~ :,~.M: ~:t·: ~~ ~; ~::-: ~ .. 

::::~~;''i ):::!:,: ~~.~~~~,,.:~~;~;~!.~,;zt ~~:~:::.~l~~:'~~;~~,::~.~'':;:·::~,,;;,! .. ;:;;;;~.,!l:::. ~;~,:'1~l ~:t::~'~:ri;', ::i~~(,~,~·,'~~~:~~, ·~ .:;:r~:i:,i~t'< ·,;t1L::;::~ ~:~~~~,[~~~~:: ~~~~~.~~ 
~j:)pE~td k-t ;·~~~ ~>" <:t~~·rt. ~}~x::-~.-::d~:o. ~~, u~~;,(~. ~r:r~~~~~~~n~~~~:r.~~ ~;L::l-~· ;t;-~:: ~~~~~ap1:-~t ~~-~::.~~::€" t:·~~.r::-:.:f:~rm;:~ r:.l w1.~l :.~ tm) ~.::tr~y ~tp~:j~:i~~(· ;_g~~-:::::: ~}ff-h->".:~~k t~::.J :·, ~:::h:.·~:::~t~ 
(th{::;.~;:th ~:~:·x:-.:·t\~>,u ~~ b~t: Jn.r.;~? d'W:.'.~F~ (·:.~;:;> t<~ k~.: n~d~~!::;·~~;,~:::::;-; ::::f ~;hr~ tt:;:~hWt~~t=-;.n-=.::r (~)~l .. 
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LU. fhf'-rvi<e'%\ Th~s ~x:hon pmvide:s informAtion on lnr!.kEng mdtlli('lfHlN~t Hl Mbf£ lnn~bmd. .m.>tw(~rk:~J 
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nmiA.ining 1 f; n~'\..SE· 'f 'link S&ffHWJ"i.W, L'1 ;;<JD.Gtrlin sd hy dw L:mi k; d in d:ki d w.J ~wt.wo~k z~vtnpon Uri:£. Tbe<H; 
litnit& inchxle tb: :('i)lhwing; 

tl) C<lhkj kH'\gth anJ ito; 40:'\<Jtbterl p-ora~tt0H tims cldny. 
i.2J lkib.y of :rqxo~1ter mtiht {sb:rt-u.p ~wd r>i:t~ady-sbtd. 
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13. System Congiderations for Multisegment 10 Mb/s Baseband Networks

ih. Oserebew, This section orovider infermation on bulidingmullixegment 10 Mis bosehand networks
withht 2 single coflisian damafn. The sroner onepation of a COSMAS nebwork renuires network sise.to be
leniled to cuntral romnd-dzip prupagaiion delay ta most the requirements of 4.2.3.2.4 and 4.4 2.4, and the
nitsher ef sepeaters between any two Date Terminal Dauipments Tis lo ba Bevited in arder do Heit the
shrinkage of the inkerngoket gap aa i travels through the network, This gection applies only-te oebwarks
that. contain LISASE.T seomenta:

BOTH: Tadhemiatine om HURRAH dp ioeievtod do hegin the poucens of davaiening Uhie section. Pig bended diect SG amd POPE be
aaprged inte thia sectionja the filire met that aise iaw LORLASHwapmentibe addate tktaumglon,

EL2 Detinitioms, Tarminology used in Beckion 18 ie defined here:

colliniow: dewiukin. A ainele OSMAN netwerk. Tf ter or mune Modis Accsus Contrel (MAS aublavers ore
within the sume collision damain and bath traninitat the sere tim, a collion will cows MAC gublavers
SCDHrRIGd Oy & pepaater ary. willin ihe same cgllision demain. ALAC eublavers seournted by a. bridge. are
Within dillirent ovllision daruadns.

 

link segue. The point-to-point full duplex median gommestion between two and only feo Medium.
Gependent lnterfaees (ADs).

agmment. The medioebaneetios, iIndudhig connectors, between MDIs ine CSMAACT EAN,

st

I2.3 Trencamiesion System Model The physical sive of o TONASE-T network, or mised mela network
niaining IPDASE.) dink comments, ia cushrained by the diulis ef individual uqiwerk comnunents. These
lite ficlude the fsilowing:

 

fi) OCeble langth and ite asseciated propagedion time delay
i) Delay of reoester uciia (tortwn and sendy.shete),
f) Piles of Mas istertaurand steadmertatel,
if} Interpacket gap shrinkare.
fa) Pwhive watlhin dhe TYPE eseeciated with (he CSWAACD screws method.

 

‘Table 14.suminariges fhe delaysfor tie various network media segmenta:

Tetvbe 13-1
Piglews for NecoMedia Semmente
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liY.Y\})(~ 88()2 ,¢ ; 1. S"h 
4.:N0ifl.EE~; Std w.n.?, :EA~ f.dib£<> 

14. 'l'wi!:ittcd<[fl&h' McdiuntAtt.achme.n.~ U.uit (MAU) afid Huetw.t.ud Medium, 
Type 1 OR!\SE~ T 

14.:u OVt'&'Vit:w. Scctiun 1.4 ddimm thG fandiom-1.L c·k~:triew, and uudwniml d:wr.r.ct~:rid:(e& nfH>(~ Typ: 
WHASVT 1-lAJ.f and IJM $p-0Cik: m0.ihim fo:t u(% w·ith th:rt G1.i\.U.. Th0 -rchh(<n~;bip !!f th.i.,;r speci:tirntiun t:<• 
trw Hlhrt! 180/lfX.~ 2802,.3 CS.\\0\JCJ} .L(~~al A:n:~a. Nd.'i&J\Jrk Sper::ifkahzm. ~-S $h.Owrc in F'ig LLL 'Yh<J ;n>rp1.1#::J 
t{f.1e MAU tf ~;vvrovide a Himph, immpenzt\-'0, rmdflexi.bknneam'! ofatb:Kbir~devic.ts tnthe medium. 

'D"i.tx 0L\J.! WHi mdimn ll!pe-t.ifkatim~ fz i:ltnl(d p:dmarJy at omn: r.tppLea.t.[(tJ'\.('t where t.wid-ed-pii.r Ulhle (g 

rtfhm itt~talkd. lm.<tuU>1bm mill r>:1V.>nngu;n-thmt cimphdty !» alhwd by t:h; typ!~ d . .:::ab"k, tmd wr,:rt<e~et-cr.8 
us~d .. 

'fhe :WHA8"f.;-T !!!pedfi~f!t.ion buHds nr;on Sethon:> ~ thtvmgh 7 .and S"'et.ion 8 << thif' ;:;tfmdnrd. 

(J) :Enahks c-0uphng the FhysiciJ. 8igrw.ling (.PI..:.S) suhL:wt-r hy way \!f %0 A.ttsdnmmJ l'n.k 1ntedi:i.0e 
(AUt) to Uw haM!bmd ~wiskxl--pai:r hn.\uh!hm-::1 in i>ebm >L 

C.L SuFp!;M;fl! me!!!in!jp:~ trafl:k d. a dd.tJ :td:-0 af W "Mhk. · 
;U) Pn.wlrk~1> fur 0}X':r$t[ng (Nf:r (j rn to <)t ka8t 10\J ~~> CUB rt) vf twhk0. pair witbmt L1t: u..'-\0 0f n 

repeak>.>-
;4} .Fe:mht:J tiw D<:!ta 'Jb:rm:ind :tlqu(p:w:mt (DT:Ei >)r rq:n><.~.Wt w u:mhrxu <)perubm vf t.h~ h-1.A"U and 

ava:ibbtllty nfth.e rrwd!.ium. 
;5) fhtpp>srb rwtwodt tw:<Hgu:ratltms u.dng dm CSHA/UJ nv::Gt;8 meti-;.od d&fir&d in 180r1EC &.Sdlv 

:.\ : :l.S<:H w!.th ha&0hvd siW\4h.n.g, 
{0) 8uppurh~ a puint-t:.u--rK'id htbr<:'urt.H(~ebm tN:t.LHNm MAUs find, wlwn us*>.d wi.th. Npeate.r;:; }wving 

tndbp!¢ fX>rt;;;, suppo:t:';.S c-t §{/U' wi:r.in_g topukgy_ 
{1) ,hJh"''h i nt(rrp;m~bm tff t.lv:: M.AJJ wHhin. th.t-, ph,Y£ic.d hounds of a f.YTC nr H'.f0&Wr. 

M,L·~ .2 fk~p-ea.tm· U:rni:t. '.HH rq>[oa'te.r untt i\> u<*0cl b <r:>tt~d f.'10 phyb'kal. ~y~tem tnp{~hsy >.md _pr{",vidtr,'!! 
fm" >:-ou:pli.t.g twn nr rrwr>f :-wg:nwnb, ·R.qwaL;yg clh~ Rn inLTral p.r.o.rt of aH LH.tASl.':,... T n0t:w()dm w-ith :milrt1 
thh~~ tw<.> l.f.ffh UKe f'G,<s .l3-1 <md t~LJ\ Tk: r<.'pcater unit ·b dd'mnl in Secthn 9. M.Gltipk .rept&Wt' ,m±k 
~1nr pe:rmki";-;r:l. within H ~in.gh toH:isi<:AtPl-smein b pnr>'t<:b ttw Hk.i:<;itnum qrnn.e~t.iun pdh kngth ~[N1>tLfkd. h 
&:mhon l'.L 'Hw H'fl!1at<:-w u.nit ie. not a fJ'TE hrtd t.h~r-0it..re h.tH ciightly dhf~r-0nt ro:quinsm~nta f!:w lb 
ntWth.-~;0 \i./'I.Uf', <H ddbwd. in H-A.l. ftqwd:cr sd!!! wlth :WHA.SKT MA\/i:i are :r.eqdwd t•! p-.rt)Vide t.Jw ;r;.A.(?· 
pa:rtih;;n/i:·ocvn.n&..-i.:im: a"l.gurithm un hwse pmi;a, H~ &?"N"inwl in ~HH.>.:L 

:t4J..:U11'wi~t'cl.;PruK M~A:i.n, Tiw mti.diu.m h[r. :W.UASE-T is hvid;ed palr win:, Th~ p-t'rfvr.w.wnec ~p<.:;Oo
ifk~lt!on!!! m" the f,!irnple;~t; b~k ;:;epn~nt a.r-e eonhiirwd. in 14.4., 'Dri~ wi6ng Mrmn.Hy cmml;;;t!!! qf 0.4 mrr; h~ 
fHl rnm diHmPk;:r !2J> AWG b 22 AWf~j ,m&hidd~d w~r~ nl a ml.dtfp.Jk ¢iihk 'HH perfon:rrr.mee §fWdti<;:r.*-
ti0H:i'! a-re t-,<mm~ndly mol by JOU m 0f 0.5 mm tdeprwn.e twi.(.'tnl pair, 1Amgu kmgi.h.;.;; &1'-t; rwntt~tt.wl providin..g 
t.hfo: dmpk'X Un.h: i%-\\tW:ut m~wb thG nquhomHmW of 1.4.4- .A hngth nf HJO !f.i, 0-w tk>.Hign. ~~bj~ct:.ivt, wm bt 
u,v.d v/hm1. mfe:rring to lh.e l.ent,>t.h 0f Q lwit\ted-pair bnk M.>g:ment 

1.4..L2 o~~fhdtinn.<L 'I'l1L :>fdkln ddin~i> Hw termi:unbgy ).1'-p:~dk w Type lOH/LSE:--T M.AJJs and th<~i-. 
Hpp1katinn to rq:<GaltY ~..mrk, 

em:nmo:rn.-mo-d.~; ·•mlbtgo. Th<:~ inr.<t.f:t.nb-meous nl!,,>-.:1hn:d.c J.Yd'Qgf! oftw0 sig<\Qk appll0d to a brt.Luw~'d dreuit, 
lnt:h firnab n£F:rnd to H ez:;mmon to:di:mmee, Alsn o:dk;d hm.g:Hu.d.irw.l \'nitH{V'~ 
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COMAANS ANSLERERE ee 200.3, $299 Biiicn

it. Twisted-Pair Medium Aitachment Unit (WAU) and Basebond Medinm,
Tope LORASET

143 Bomge

14.4 Overview, Soction 14 defines the fenchonal, clactricul, and mechanical characterisation of the Type
LOBASE-P MALand one apectic medina far use with that MAUL The raladionsnin of thia sneebication to
the ondive ISCO Bh0G.0 CAMAAD Lecal Ares Nebwork Specification ia showreinMe 14.1. The ouroees
ifthe MAWis te wrevidea simple, inespensive, andflesible moate of alacdilag devinte the madinm:

Tiie MAL and medium apeciticatian ie aimed primarily ab etice moplmtions where bwisted uals cable ta
Often Sastalled. Ingiullation ard reconfiguration simoliciiy is allewed by the iroe.f copble and eomneetors
uged.

The LOSASE-T mpaciteadon builds nen Seetions | theoagh 7 acd Section 0 of this stendard,

 
 

ILA BaliAgtwocteent Umit (REAThe MAL bas the following wonern) characterisation:

iii Enables coupling the PAysies! Sivmaline (PLS? aublaver by way of the Attachment Link Interface
(ALD to the baseband teieted-nei linddelimedd In Section 14.

(8: Bugpertea message trafic aba data rete of 10 Btbye.
(4) Pyovides for opereting aver dm te at least TM) ay CERO &) of twisted pair without the wee of «

reneaier,

ii) JPoresiie the Deta Torminal Bauienient (D5) or repouter to somlirn operation ofthe MAD ard
svalinbllity afthe madi,

i) Bupoerts network caniigurations aime the OSMAAGTD gecoas method defined in TACVTEGD Sate.
oESSS oA basebandshanaling,

i8} Suuwerte a pointdanepoind intercomaaction between Mats end, when waed with reperters having
mubltinie porte, gupporie a wlerwiriag leuelosy

fT? Allwwn inowporetion ofthe MAU within the physienduns ofa IYO erreneater.

iBepeaier Cait. The repeater unilie asec in extend tae physical avebemlomilosy are pecvides
for coupling two Gr mere depments, Repesters ave as inteerel part af all TOBASE-T networks with mere
than two LPR (geo Fuge 18-1 and 1:2 The tepeater unit is defined in Section @. Multinle repeater weeits
are permiftedwithin 4 stnate collation demain boprovkle the maximum connection path lenethn specified ba
Soution Li. The tepester unet ia net a LPH and therelowe hes aliehily different requirememia for ibs
aliached MAUs, asdefined m E41, Repesterseis with POMASE-T MAUs are reanived te provide the aute-
patiihorreconnection aberithme on these ports, ag specified ya TAG.

 

IddPoristed-Pair Median. The madam for EIBANEPs bwhited-palr wire. The perdormanec apod-

ticaliona ar the abwipieg Hine segment Ape conbuned im D444, This wire normally comsivte of G4 mm to
6 tame diameter [26 40i0 to 22 AWG) anshielded wire ina mulipair cable. The serfermahde speellice-
Hone aro generally med by LOO maf Of ram telennore owlgied pair. Longer lenwhs ase nemmitted provides
ine shoples Unk gegen) meets the regeiremente-of 14.4.4 laneth of 1) mi, fie desien ehjective, will be
used wher raferrigw bo the length of @ bwintedepair doak: seaeerd.

Ide Beitwitions. This section defines the temmnolagy xpecitic ao Type TOBASE-T MAUs and their
aupleation t repeater unite.

bit-thme GT) The duration of one bhoeymbel CUBE.

coliaionA comdition: thet rtowlie from concurrent traingovasinnd fun ciltiode wloviel eercrees.

COMEoe welbages. “The tighunbamecs algehvaic average af two sigtala applied toa bulanced «troll,
both sigmais referredte comune felerence. Also called lonpliudinalwoltaer.
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lfrilA.§F;/f lttJig,t.ionship to th{~ XSO Open Syskn:thslntu:tmmn®Jclio:u (Offi) 
Refer{'llllct~ Mod.,cl an& the iEEE 0023 GS:MA#L'U :LA:N M1~dd 

cro@& ~;;orooa-e-L A grxmp uf {::<J.utmkti,ht pohtb ofum wdl· or rack-mounted in a wiri:ng d01wt, ut~red to 
mochanitally td::rminatu and k::.klttnntt~W"t twiuted-pcir building wiring. 

di:ffbrt".uti.al-mxHie V<O'itage, The insta.'ltarwoug a!gebrcic d.itfewnce bdwoon two ~ignm.Li appl:kcl to a hal· 
nno~:~d circuit,. both !:rign.Iil!\1. refe rrm:l tn a r .. m:rm:u:m r~f~;r-e;rw~t. A!En ealkd HN~taHk vnlt.$4"/f, 

.Wfed.hn:~.t·J}ep~\Mdoent lnterlaee (lWJJf}. The ffi\~e:hm.1kal and t~h:~d:rLcul intarfueH between the tw1sMd.- pui:r 
link iW@)lHmt and tbe MAU, 

Physical M®tHum Attuohment (PMfo.} mMlll(f'®lr. Th1.1 purtion uf the MAO tf.mt cm.t&iThll th.e funrtiatHtl 
cin:uihy: 

Phys·ie,ml Sig:naH:ug (l-'lAS) !llu'W.nyt'J:<, '.l'he ;mr.tio.n Gf the Phy11i.e<al Lu.ye:r, eont>dnt>d w•ithi:n the frTB!, th&t 
pmvldt..'S th.~ logital Rnd H.ln(..ti~ma.l o:~upling [:>e1wtwn th~) MAIJ and thE DatE Link Layer, 

uim.p!i.!l:m Unk !l!egmenL A two·wi:re p;:1<Ut "between twG 1\t.AJJf:l i.w:h:ulh~.g the kxm.inating cotHtettws, &!n· 

shtdng o:f m1e or mvm twir~ted p:ai:rg joined w;riaUy w~th a.pp:ropriate comJ.ecHon devk:0t.1, :!h:r eMnruple, pat£h 
fid(h\ and waH plate& {<We .Fig 1.4-2). 

twhtted~pmr cable bindt~r group. A gt'\Oup oftwisted pairs within a cable thnt wre l:mun.d t.ogethet,. Lwtg~: 
wleptmne ~ablea havn mu1tipk hindtw groups with high i:n:terhindet t,"l:Xmp near-end urxm&~kdk lote. 
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ABSLARIR Bil ROU.SIHGWdinion: LOCAL AND METIRENULITAN ABRA NETWORKS:

Oot TSGRG Se
REFERENCE COMA/OD LAN LAYERS

MOGEL : ® i

ifMGHER LAYERS : '
a nat re :APPLICATION 8

LOGICAL LINK leant! i
eo ETRET ROK. § eeatigeheect :
PRESENTATION LLG

  
MEDIA. ACCESS

CONTRA,
IMAC?

 

 
 

 {iBSBO ABIURIenon  

: PRYSICAL.
. HONALING

 TRAMGPORT ON
 

 

 

SESSION

5.

5é
iJ
t

| REPEATER 

NETWORK:

 «BATA LINK
aA ahd

5
Ral eaticers

twinted-Pall LitkSegment

Pig laa
HLASE.T Reletionsinip to the60 Open Syeloms Interconnertion (O80)

Heference Model and the TARE A129 COMA: LAN Macdel

oruse comment: A group of comueciion pohiie offen wall. or rackmounted im aowiriag closet, used te
inechanlcally teminate aid interconnect twietedmabullding wiring,

differential.modevoltage. The insiaataneus algebraic diflerence bebeeen two digtnale epmtted ta a hal:
amuui clrenit, both sitnsis referred to a cermnaon eefesonce Alec called metallic voltage,

Moedium-Dependent Interiace (MIN). Thesechanical and electrical interface bebween the twisted-pair
bok eegment and the MAU.

Physical Madivm <ttechment (PMA) eublaver. The gertiun of tee MAW tial eonielnes the fonetlonal
eireniiny,

Physical Mgmaling (5LS) aaldayer The portion of thé Physionl Laver, contained within the DT, thet
provides the logical and finetionalcoupling belbweonthe MAU and the Dete Link Laver.

siooples: Mak segnsent.A two-wire path between two MAUs inehiding the terminating connectors, core
sieting of ane or more lwleted. gene leined werlally with aourooriate commection devices, for example, patch
felis and wall plotes (see Fig 14-2),

twisted paar Two continuous insniated comluctors helically beisted arannd one another (aes Pig 142).

twistedpair cable. A gtoug of twisted pales within a angle protective ahoaihs,

iwinke-pair cable binder geomp, A group of twisted pated within a cable thet ere bound together Lerse
tdleshbene cables have uwualiipls biruler groupe wilh high interbinder croup neamdnd ceoosatalle does,

fwishod.poie lds. A twisted-peir link segment andl Ge twa athached Malis (eee Fig 14-2).
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T\f.istedmPw!t Link S:WlJffMH>I 
!2 Simpl&i Ut\k 8BQN'#rth6 

I 
/ 

l' 
/ 

I' 

Win lif,z 
'fwif4414··P&h:" tJttk 

twhHl<td't'hllii:t link ae¢meui ~dtt.phtm Hnk M%/if.t1Mint}., 'h,,u simple;;; link titgth~in\:i; !hr b."JittM'tdLg twt~ 
MAL/11 {see Fig 14"11), 

UJ.,'j! ApplkHttitHi Penpwlll'ti.V~L 1'hb '1w::tlm1 llbt.bJ.~l the h:rnad <>bjotf:!ViM\ hit& iiili'iiJinptimJJ.li titv:bdylng; 
ttw #fWdiichtl(.ltW ddinl"id th.n:m.ghqtttSoetiqn 14. 
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ae

Twisted Pairs

  
 
 
 
 

wall PoP P|
Quilet . bcos

Grose Connect MONCc

_alfeseienesaiimapaan: Taoatedaly Lee seamen! senna

PRLSR EE PUREE LUN ommmemsnmninnmnnnnninnnnenannnie 
ey

Fig
“EveldielPai

 
a

ie Labels   

iwishebosis Hnk eegmemt Glogies Hineegmeet). Two sieplex Unk ong ior citiheeticg iee
MALIa dooJig ide),

 

idAiplloation Morseentiow, Thin section ation the bread chtctives.and samueptions waderhdng
the aiiontionsdatinedUeoughedh techie14.
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l&mee &w.JJ.3 ~ v~~::l 
ANFlflVfF Sid f:!Ci.\ Nil~ i;\\.itif.l~ 

(1) Pr«vidB tLH ph,nlnd mmmo; 0rr r<>rm:rw:niq~f:imt hi•tween l.AN Iht..a Lin.k Layer Enbb(~'"
{2) Gtuu.re oomputibi.Uty Df in0qH,r.ldently devdnped phy>~ird aml el<;;ctriml ix;bdau~:'l. 
U}) P:nwkb a wmm rmicadon dwn:nd with a rnean bit eno:r :ratL, at Htf~ ph,tsk:allriyH 0\ervln~ lnt1'xfc<t'>~ 

ofle:lw th!m om~ pa:rt in H/'. 
H) P:wvide fw (;)r.;;.~e m h:'\t...'tllutioo and WY0ik:0 

{t}) EnsurB that fRimmm ntDTE a.o::x1:lli iE Jmt cnnrprnmit;mL 
(0} f."wvk:k' for l0w~t m::twMki'<, At related to bnth np.:ri.pmnrt. m~d cr<.biing. 
('!} Mdm 1we Gf i.c.1Pphime twLi't~'d pak huildlng wi:rbg r.md tekph.flf'.y wki.ng p.racticf:lE. 

]..4,l.S2 C~nifH!fHhtkty Cm:wid®r&ti~ns. AH i.mplmwmGJiom1 of t.bt; t.wi;;.;tod.pd~ link sbfdl b:; txmt .. 
rt.at:ihle at the MDL Th<1 MAU l.md. th0 m<:xliwm are JdinHlW ;wovide w:mp.r~titihty amongdnd.tei<i designed 
hy df.ff~•nmt m~mu.fhthH'(::t'$, LR0lg;.1~J-> a.re f.h.>:(o G lmpbmi'nt cin::nit:ry within the MAU ~n n.n. app1.kation, 
<hpemhmi: nmnrt~':r p:rm'kliA the 'MDI ~md AU[ (wb<m imphmHmW~d) t<>p:tified:Jmr,; H.t<'> meL 

t4.lif:;J 1V!.Qd.£ ~f. Op.cr-wtkw:t- 'l11.e :WUASK-T ?.L:\tr i.~ ~~DOhle of ope.rath,;r in rwrrrwJ m.nd?.::' o~Jy (;;o;e<:' 
7J.4). 'l'lh~ MAU ~tll net np:mrho it> moaif(W IT~ilikL 

When m:s:trnr.d mud.~; L1 :1n. <~w'ud;~on, Uw MAU knetium; a~ a dinod oonr..ed;im~. bd:we(m. fh>;,' wwdium md 
the nTe tit repeater. IhWl frfim the IJ'I'fj f.i( rev:-<det };:; GutpLtt to Gt1(:: t{tbe dm.phx hn.k '"-"flf"ents (§the 
HrJr. ~wgrm:d, nnd (ht~ rt>:<~dved on tlH\ oUwr ><mp.bx hn.k &1~IfltHH>t. h i.nput to tlHo :orE or rcpenkx. 

14.,.1.4 &l&tio:umhip to P.LS and AULA elof5(' :r!i>hhu:rwbip (orisb bet.w~~m Sw::tion 14 and Section 7, Sc~> 
tkm 1..>1, z:vedbe$ the ph.ysi.cal rrwdium p>\n:uneterf5 i\HG the FMA \ogkd "functionf5 n;llkhng in the phpkal 
MAtL Ti:w T¥1AtJ provkk.'% servi.oo& t0. thE PLS ddlm~d in. i.kdh;n 7 by r.m-;;m:-~ ~f the AUL 1DfL't.SE'1' A-tAUs 
support a 0\ubwt of the AUI M'rvi.ee& ttpe .. ::inwi in Sed::ion 'L lUT.lA...SK·T MATh ib nnt support. Hw (~pliond 
iml~tc Lut<:tbn, tth' qkhnd CO ci:rzuit, 9r thx q;Unw:ll CSl rr@mll \m the C! dw:mk 

'.HH1 deg\g:n. d <HJ e~t£rtK'\l '&1AU WlH(Y.h1t'nt 1-etphes the ~H~ (§k;lh 2~~~dem U md i:k;>;bon 7 for Uw VLS 
a.rtd. AUl Epe~ifi.ca ri onE. 

11lc rigu:reR ;md amne:f(mr. t:exi:w:d n6:;:Nmuo~ th:r>m(?1wut: S<:och•m H. n&o:r to h~rminok~zy .r.ne0G!M:x~a *'i.th 
the AUf flhat if., DO, HL rmd Cfl. Sim .. T an embolhm<;nt of tb~ WBASL-'I' 'MAU due8 not mqai:n:~ the impl&
m~~ntabon vf an AU(. th>;,' DO, LH; Hnd CI ciu:mkz may w;t physka.lly <·m.iat . .l:Tow0vcr, HH;y m? !~wka11y 
pn;,t;ent md AL\U nperatirm b ddlrwd in t.:m:n& of lliHn. 

14,21WJ\U :VmitChuul Spe,d:ftc$tio:ms 'nw MAU pnrvideo; tlw memw by whkh &ign.alB <.m Hw thrE>H AUJ 
tignd. drcu~b w Hml :6vm th2 D!E or nq:m~:&ttw timl U:t~'i:r a.&wN~Hh'll~ idt~fh.J"-':f mt0tt<w.:,s <tte o:.ruplwl W t:lMO\ 

twbtrod-pdr Hnk ~mg:menLTht MAU pf1)'li'klM th<:' following fwnft~f)r.al <:ttpnhditit!f5 t<• lmn&k m<1;;o;,;age flow 
hetwven Hti~ DT.E o:r :rep!~ntcr d nd tft1~ hvkited Jtuk bnk sq_;menL 

(1) T:nmsmii: hmehon, F'nwldat'1 ttl<~ uhility to t.~an~f(~t blaneh.a.::'lb:oNCll~:,(:di~d d~ta fn•m Hw nn ci:rt:n.lt to 
th~ TD drcniL W.hlk; nnt twnding A:b.ndwd:er .. enend<d dHL~ on. tlti; 'ITi elr<:uit., the IvlAU M.'mb <:m 
idl(i f5igmd, TP _IDL, on. \.:b(J T'D dK::tlit 

(0,} Reooive functhn. Prwrlcl.cs the nhibty k~ tnmsfer MrmdwsWI'-enndwt datn from. tlk RD ci:rtHit Vl 
dK~ fH drcu.it. Wh:Lh, not io<i'nding M~u;.rh<,~te.r-rmo;;sded duGl un. !:.he IH 6n;1ti.t, tfw MAD &;:;nd<> fin ldb 
signal, H.JL, <m t.ltio :m r:ireui L 

(:3} TAophn<:k function. PmviJf:lB the Rmhty 0 tn.mfl\>:r Mnnth~mt.0J'-[lHCXKhd dntn fnlm. Uw no to the HJ 
dru>it wh0n the MAU is Sk:>r,d.lng !\hm:hetkN::n~m:bd d..Aa to Ht(:: 'l'H circ,;;(L 

t&} Collisim!. Pnm(mce ft:ntchon. Pmvtd.«;,t; U:w abi.llt.y hr dt;t.f:lM: <ii.mulhnH,9U>i ooeu£Y>:>roce nf Manci\(;~;ter· 
en(~)d(x\ rbta <;n. the HlJ aud Of) c\t-c.>::it'% <md t0. t<:)U«t ~>kh a.n. «X::~rT&.rlt.:e r"~-x~ a coHhiQ§L 

(5) ~:-·i;pw(fJ!M.dit;, .. ernr 'f<LB,;q;;e (S(,)L) 'I'bst hn::uJJo>L f'D:widp,; th~ abUit;y b bdiiz~uw tn t:be DTE that 
thP f~dli.flhn .f¥0%f1ce fnnctiun i« tspcmtiomJ and that th~' fiignd ... qwdit:yJnnw mi;ll&age CJ~n b0 Hmt. 
by tlw MAlL 

W} Jabber fmwHor •. Prwidm.< trw ahhty k~ prwx.'nt ab:non:rmHy k1ru; ru~Pptlon uf Maw::;ht~l'\h~ .. iott.codt:d 

data on the DO dn:ult bwr~ imkhnitdy d~sruptin~ \.:rrmEmi811km <IE thfi' nebH<>rk Vfhde ;;;uch .tt wn
JH:i<m is pn~&bn.t, tm.n4<•:r nf0hme.he>'ltf':r·Mt,..'tlded. d0b hy i.h.e T~·ful>1tn(t <~nd Lonplmek f11n;;G0ng h 
dia:\hkci. 
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JERI? GRR¢ RRS
ARBRTRES Sta S004, LOWS Redan ROTIAL. ANT DERPOPOREPPAR? 4PSREPees.

Waa CMchtyea

0) Provide the phesice] monne for communication between LAN Date Link Layer Heniities:
{2} Bosure conpbatibiiity of independently developed physicul and electrical interfaces.
i) Provkla a comm tudcation channel with a tiem bit error rete, ot the physical Laver serving beblertace

of legs than one pari in 10°.
(2) Pravice tor eases of Pastallating amd eervios,

() Eiiowre thet faimmess of DPE access is net commpromined.
aS; Provide for low<dt networks, a6 elated te both cowl peeirh aad cabling.
7) Moke wee of telonbane twintedale building wiring and teleshony wetwe eeactions.

1413S Compatilebiv Conadereations. Al imrglementstions of the bwistedoatr link chall ba eam
patible atthe MEL The MAU usd the mediurs are dedined to grovide compatilibby amang devices designed
by difprent wonculacturerg, Dgeleners ace fee de buplemnent elrouiiey within the MAU iy an appllention-
dependent manner provided the MD) and AUL(ehen imlemented): epectiemtionsa are met.

14d 2.0 Blade of Ceswlior. The 1OBASE-T MATT is cannble of operating in morcral made ondy leer
7JL@) The MAUshall sel eparnte in mondior made.

When neerial yoede is in operation, the MAUDfunctions as divest commection belerecn the anedivar and
the TPS or vepeater. Date fom the DTE of repeater is owltoud to ome of the simpler link seements-of Mee
nk seement, and date wcelved on the olher simocles linksopment is ineot-te the PTE or repeater,

14,14 Relationship to PLS and AUL A close relationshin exists bebweer Section LdandRestion y, Sue-
bon Lé-ageniive Wie ghywical meu vardemciers and the PMA logieal iinetions resbling in the ghysica!
NUALT, Tite MAT! precvkios services to the PLE dotimed in Section T hy mieans ofthe ALM, JOBASESP MAUS
suppurt a subset ef the ALY services specified in Section 7. IBASE-T MALIs ds wot sugport the aplonal
inclate Runebken, the epbions(0 siecull, or She eptignal CS) signalan the Ci-cireuit.

The design of an external MAU! som orient seeulres The tise ofboth Sectien id and Seotion Tdi Bie PLS
and ALT auecifiontions.

The igures and mumerus texbual reierences Lbroughout Sectima 14 refer to termincleey asgeciated with
the AUT Ghat is, TsOTHand Cl) Shooe an cotenlinerrt ofthe PORASE-T MATdoer nel require the imple
mentabion of an AUT, the EG, UM, med CE cboniis may neb physionyiat, Howewer they are logically
present aml MAU operation is defined interme of them.

 

Le MAT Punetimieal Spechlostions. The MAl) graviles the moans by which siguale on the teres AUT
sige! curcuite to and from the ECE or reusntor and their associated Interlerer nessiges ate coupled to the
Deiahed-pair loa segment lhe MAD proviciaa te dllowi ne fnichiobal capabilities to Tmadle message Hove
bebyeen the DUE or repeater ard the twieted-purir lek segment

 

fi’ “Drenecal fiction, Peovides the abiligy to traasler Manchesteoroncoded deta frem the DChcircnit bs
fhe TD eirenit. While net sending Manchesterentoded dais an the TU ebeuit, the MAL! sede at
le signal,F_UDD, on the ‘PD elroudt.

(2) Heseive funetion. Provides the ability ie transfer Manchestorancaded dari fram the BD cbenult te
the TT chrowil, While nel sending Manchester-onculed date-an the DD arcuit, dhe MAU sends am idie
signal TEM. aa-the FY oleewi,

is; Leaopback function, Provides the alility to transfer Munchesterenceded data fram the DO) tothe DT
cirmuli when the MAO is dendine Monchesier-enceded dake to the TD epontt,

it; Collision Presence fonction. Provides the obilby to cetert sbrulianenin occurrence of Manchester
enceded date on the BD and DO mecuite and tn regiert auch an acuurrerice ag a codllsion.

iS} signalgualigyerror Mocsage (201) Test fmntion, Prewides he ablilty to indisate te the GP
the tisligion Preseros ftietion is gperational aad thet the ajgeee!qualierrer message can be went
be the MAL.

(6) Jabber fonchion. FPeevides the ably ie grevent.abnermely lone reception of Manchavtercenended
date onthe DO) oreuit fram pxdefinitely disrupting frmnmimesion on the matyrork. While sweh a con
dition ia preset. temialer of Manchestemenceded data hy ihe Teaneutit- and Loowhach fantia
Gisablod,
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!SO:'[LC Si<Q:? .. ;> ~ L.Hn 
~~N~~i!Ud:~}~ t-:;:~d $02.;\ lj:)~~ td~dv~~ 

('f) Uak 1 nt,qp~ii;y '.h:H; fun ebmL P:rovid t'-'"> tlw <-thiEty b vnil.z<i: tb.) n dwork :fwm th; <~~m*\~'l ll<;"nt.(;Z'I vt 
bEun d' J:be ~ltrnpb&. Lnk 2lUu<.JwJ !L ttu .&D :~kt.dt.. Whi.b EU.t.-h. <) ra;b~0 (,: pretN,nt, tmne~fH· of 
1\kmcho*kl"'-cnGi)("kd !httu hy kt0 T.mr.u-nr.it, l'btdve.. and I..ti(>}}back fa:netimto: i'> di&aUPd. 

l4SU .l'W./\TJ ·.Fu.ndhmg, '.Yhe A:L\U tth.aH pwv:!d{, th.:, T:rmmmil, Ec-v:·iv<~, L;.:,;opht.i!:k, {)ol1h·i(Jn PW>!1Jm::c, 
.Jabber_ nrd I.ii nk IU:qp:ity lh,:t: :ftmif:inn;;:. The SQE Te~t. Ln&imt ~haH pt' pedimnc.J. by MALs th:ot >l.rt' 

nmnc<J(;d tv DTL* and sb.n!! n(Jt hf; [!i':Yfnrnwd by M.AUs th.H~ a:rH «~r..rwct<:~d to :mpe.~~te.m. A v;pablit:;l' rrmy 
be pt'w~ikd in the MAU to <M.:hvate. m.' in.hLhlt the SQE 'Ib;t Lnd:iorL It i;s not :req_uird th.M o }:1/\.U deter· 
rd;:H·l thr.w it L- umnflt.h'.d t<~ t:.h.k:r :~ D'.fE nr a ntpea1:er and nnw:mahcdh exti-;..--nte (~r rnhiht tht SQE TeA 
fb.w::t:im'!. 

14.2.1..1 'fr-ammuit Fu.ndfu~):u Ilk~quke~n~Yl.b. The MAlT sb~!! n~u<-v<o t.he Oligm:d3 en tb<·! DO d:r..:uit 
nml ;send them b Hw TD tirurit. nf t:b.e AlDT A rx~<-d.tV0 Ei{po1 .m the A h!f.i.d rdH:iF(o tc then k<~d of' the no 
t.iru.dt >'!hd H·l>'!td .. in 1 ~dti.v<" "ignd. on. tho 'H)+ (frffin;s:mit Dd-.a +) h:d uf t .. hf' tLDl with n.'Mp&~t t/) the 
TJJ ... h~a.d. 

At trl!(' 3b.r.t Bf n pw:kd tn:uwmil'l~~ivn, tl(l m.m:e i...han ), hiu may h<". rH~f)l\'0l fn.m tbo no dt{;\1L m-d rwt 
tl'c1D3rrtittcd tn t.be TD tircuit. .. h t.ddthn~ it ill _pcr.m.itldhho for Ht(' rl:rst. bit ;sant: to ,;;<(,r;.tain pbto"\1::: vi.dutions 
~~r hvabd mnph~ua~~ .. All s'1bupqmmt hih d Uw p«.'.'kd ;;;hall PC -rtpndliv.:•d with t:he d:!fEmmtkl volb.gH 
"fK·!-:diE:rl. in 1.4.~< l..2 . .l &nd. with no Jr:1~nditter th.<~n ig spc-eiried in 1A.tU .. 2.J Tlkl .. -..H:onJ. hit tnm;;:nrltted on 
t.hH TD d,.-,;uit: 2-h:d! hP t:rnn;sm itv<l wlt:b tJ-w ffitN·lf't timing r.;.rA. ffign:J 1P'?ds. Tlw s:t£<td)H:<t~}tc prqJZ.~phnn 
de!ay hetw-;.:•cc t:be f)(} tknrit inpu.t and H:Ho TD dn:uit shnH nut <,zct;Hd 2 hr. 

For ,:my t:wo ptH:k~>:L:s t.hrit <xn: ,:cp.tE"ihd hy S'.G ~w ur k-;n, tlw ~):r.;.rktp dday {bit lwn p"luz 2-h,ady--&t:-\tr 
vrqw.g;:,;tion ddny) uf UK :C.rut puckd shun not ~~:-zf'.!.;;t'.d that r::ffh~, o:bmnd pw::kd by nvwe t.han Z HT 

V{hen~o>ver dH.2 i'> t.F .• ;i: being t.::nmii'mit:b:d nr.. thi, Tf) t'in~xiL art idk ;;:ignd, TP,JDL, sh.dl h<:' t.rklnHYlid:d. 
H< du~ T.D d:reult:. TF. .. ITJL is,:;,_ >'h:i.rt d·UiL :~;s ddh~Hd ir; l43 .. l,I 1, fttUoweJ by 't -r0pea-ir;g f\ei}HHi.""' d' a 
:w :tnD :~: & mr; pcri(Hl of s)kcl'W{, (the bm0 wht:on• iJw diftet'0nthl vdt.o..g<~ r0:m:iit:s ~1t 0 mV ± H.l mVI and a lirtk 
0:o&t pdu-1 uw'! 1.43. 1.2..l;. :Fdbwin~1 a ptd-v.A. <1rd sbr1. vf id\.0, Gt' :r.'.pNlhng' &eqm:t.kt' shd"J ,>t:mt with a 
rcrioJ. (;f ~iknv~ .. 

'.l'rMHmis..:dnn d Tr .... ID.L may l+! twm Lnabd nt: any tiff'<:' v>"itb r>"'J.}Od .. w tb.:; link b;;:t: puke. I.t: ~;hdl rm 
ti'-xmirmt.PJ sue h. that rw m.~:ro than the h:rA: tran ... <>.mltkd hk nf <l :f.'Mkd h co.rn.tph'J, !l.nd with rw more 
dday tk.m i~; <>p:e:dLcd :f.J:r ld: bs~ <md dz·ady·Mnh; rn"(lru.gat..i<m, 

14!\U.,i\ fleedve :f.'u~M~ticm Uequ.l:rm~%-n.t@, T.hP MAG &h.iJU :rcn<vc the ;;:ignah nn tiw HD dn:nL d' 
th: &1.1)1 Md. ii'enJ th.Nr:. t.!~ Hw TE drnA: .. t\ p.>td..iv: <;;mJ n~. tL.:• Hlh (fkt.~oiv<> Dat.0 +) kad :rehtivL h th:c 
flfj .... k~.tld of the MJH e>h<~H rPM:d ir; H rniiJtJ-.,·c dgn.al f.ln t.hr~ A l~~ud with. n~qn1.:t t<~ th$ H icfiQ f)£ Hw OJ 
6r<~clit. 

At: t:he stal'i: of fi rmd;:d; "'"""""ptim~ h<~m th<! ED Cli<'i:itt, n(J m!lN". tk1(lr\ ;.; hits ffifi_'i be H:~·oC,(·)iVd 011 tb; ED C"ir· 
mit md w!t t:rfU~3EjU-ed mh• the Dl dn~dt. b ,tdJit:iv>, it](, pen:nissihle h;; the Dmt hit G~~nt (Jtl th.0 nr dt· 
n.d tf.l <.:onhi.n. phOl'G vivhtthn~ 0.r invalid datr.;.; h.~wev(,,." <:<.H flm:n),:;:;:hc Ht>; 1~f the padu:l ~haH bk~ r;Hnt with 
no mon-; than th.0 >Hnmmt. rd:jitk~• qwd:ft~~d i;:o, 143 l}LL The ,:t:ndy-Auk prf.lr.~vwthn ddny hd>'>et:on :Jw 
H.D dr<:<nit nnd the T.H d:r.mit d~~li i not EKf'(".i,}Q 2 rrr. 

[<\w nny twcf p.e..ckel<>. t:bnt <U~l serarM<0. by HH p,s cr "lv~hl, tbc H~trt··\tp ddny \4lhP Erst p:K..kd r...hall not 
cx.t.b<:>d. thr\t nf Lw Z'<oeom\ puekd; by muno tkm S FT. 

14.2LLY lA.n;~p!}a¢k Fvnoti.1J.n .Ft.0~p.iihf'mmlt&. Whml tb". MAU is t:rnn:->mifting on the TD dr""niL and 
h not Hitei:ving R.U . ...in.put IUPt:iiWges ( 1.4.2.2A} on :l:bi:! nn cb:<.;:v,it, tJK MA"lT :phoil ~l""a:li*.mit on {he DI zi.r'Cdt 
t:b~ dgtH! .. b n:--tBt\l~d <•n tlK DO d:rtui.t ·in)m:kr t•l pn.!vide kt.lplmtk d' t..hk~ lra.n.smitv:d t>ignt:t.L ./4 th<·l ,'ltJ:rt of 
p<1e.kd tnm<m<iw;bn nn.t.he. Tn cb:Y.uit, n<Lrrmn~ tb:m 5 bu (,f·trdbnm:.ttknm~~y· b0 relli'iw:d fmm th,; DO d:r·· 
t'uit a.nd. ll<!t t.m.mmdtcd. to tht: Di. d:reuit.. ht addition .. it iqNtmi~~ihk f._;t WH j)r~t hit iHmt on Uw .lfl r.i r{;uit: 
b ;..'VntHirt p}m.&1:> viokh<•n...<>. ur ·)nvu~d (hi.:a: ltvwVt<.:T, «.H $H0t.:eikive. bitt; d th! p1ek.e.t. >ih.~ll mv.:t the jitt<~r 
sp:t.ifh>d. it; l.(3 .. "L3.1 (t.h.d is, 13.5 ns phH 1.3 ns ~ .. Thto d:eady-«Ld+ p:ropagd:t(•.r~. d~hy bd;weers. the DO d.r
«lit r.i.nJ Hw D l dn~1 H. sb.aU t\Ot 0Ke<x.:d 1. hT. 

1.4.iU.A. CnU.L!km Pr~~:@.fon<c~~ l<'\n•~Ho:n H.equ.'ir0.m0K.Ii~- 'I.'lt<~ A1AU dm.U <h:ket ;)$ u ndid•m thv 
simdbm~~mw octu:rr0ntP nfnct:ldty on tt&' DO druli.t and tl-w .RD ci-r~uit: whilf> in.tlw Lbk.'Ihi1: EL;,.el ~:sLlL.~, 
Whil<.I u cdEdon i\:( dtk'f't<~d, 1 (\SG r<vw.J {~;.oe 73.LJ) ~huE b.:• &Vnt on the Cl d~\.lH:, Tho sign.d .&h.aH PC 
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USCerbeHe BeOSAGE ASOR) TS   

 (P> Dank dilegrie Test Teetion. Prewides the alnliby te protect the nobwork drethe eucecqucntes of
intiere ef the simples link atiouhed lathe RU sinuit. While such & fellas is present, transfer of
Manchusiomoncgmiod date by ihe Trenemit, Meceive, and Dacback funetigns if disabled.

  

 1AMEAT? Pemebiows, The MAU shall provide the Tranendl, Romdwe, Leogheck, Uallision Presernes,
Jabber, and Link. Integrity Test functions. Tho HEE“Test funutina shall be performed by MAUs that are
commected to PPE and ehalluet be performed by MEAs Chat are conneecied te raneaters. A cong eihty may

 

 

    
  

ve provided in the MAU? ta selivate or bablbit the DQ Teel vamctidn. itis not required that a MAY deter
ming inal iis connected te aliker a TYPMay a repuater and automatioadly activate. ar inhibit the Bey
fomelion.

 
12.14 Transmit Pomotion Hequbremertts. The MAL shall receive thesignals om the IN} ebreuis

godt sed then te the TD ciredt of Gc MIN. Aneoiiive signal on the A lead relative te thelead of Fhe FC)
eitnull shall ydeul ia a paciive alenai an Che ‘Ty (Transmit Data o) load of the MOOT with cagpact to the
EE)dead.

Ab the start of a packel trenimigeiin, ne more dhan 2 bite wey be recelred from the TKD efeevt aed mob
tranemtifted onthe TD cireurt. fs addition, it ip perminsfhledor the fret bitsent te contala phase visiations

or invalid amplitude. All mubsequant hits of the packet hall be régraduce? with the differential volt‘age
apoified ty 14.8. 12.0) azul with mocriere Fther thon iw epeciiied In Ma L228. ae moxend hil Gre asnaitted om
the PD cmrcuiteball he brunet stad with the correct timdag aed slgwal levels. The sleady-ctele propagation
delay bebweor the OC) slrewht inpul and the TD crews shall pot cheded 2 BT.

For any feo sackets that are seperated hy Ou or dees, ‘the stari-up deliv (Hf luge ghar eteadyatete
propagalion dolaw}of dhe fret packet shall det exceed thataf the secoud wacker by teere than 2 BT,

Whenever dele ig mot being transuiiied on the TP cirewil, anidie Nigeal, TPIT» shall he-trangmitéed
en the TH eiveuit. PhPFEL is a shard ofidie, as defined im D4511, dnlowed by a rope ng sequence af 4
time Gms period efsilince (ho time where the differential vellage romaine ably256 vyanda Hinde
beet pulse (see 14S: Followins a facket and sheofidie, the regenting sequcnce abel! start with 4
uorkid of aferice.

Teanemiasion af “FPF
larminated guck tat iho sare

delay iban is specified far Di loos

  

 
 

   
 

   
 

 

  
  

DiLemey be terri meted eh ary here with respect ta the Unk desl gulew. Ip shall be
yefhe divet drancmnttied hit af 4 oachkot is cerfunted, and with as mere

mach etcacyestile, prepagaucs,

  
  

 
   

 
idBis Becwive Pumction Mequtremente. The MAI shall roceive tho sigasie an the RD thee

the MUasd eend Usomtothe Dl cirenit. A sogilive sigmal em the Hite(ieedive Data +) lead rel
PPh. lose of tha MEV ahall teand? ina pesltive signe! on the A lead WHA respech de the Mided of the DE
ceruidt.

oe ies
cut andsnet trastwitvedaksee Dl e ait. Es addin. |oeia gwermasible fie th@ Bene£ nigend an ‘theDtete
seit to sumtain hase vishationsor invalid ide s howewer ail oaceesarvoc bie ef Uhe packed siell be sentawith

than the amount of tier specified in 246.9 03.1. The steade-atate protagative delay bebeveosthe
FLY? civeadt, andthe TN] ciroaitehell met emsend 3 BT.

Par wny bwo packets thet are separated by @.0 us de lesk, the eteri-ap delay of the
expord that of the cecand yacket by rmoretaen 2 BT.

 
  

 
  

5

    
    

 
 Et peeket shell wot

  

in.Loopbaek Pumotion Nequiremenia. When the MAis transinittang an the “PR chroot and
is not reeetving ALUaout Messages (14224) on the RAcleouit, the MAWahall beanemit on the D1] ebrenit
ihe ginnale recutved am the BM) cerenif iaenior da provide loopback al the Leanendtied signal. Ab tee stark of
gucket trensuiasion orthe TT clecatt, ne neve than § bis cf unformntion may he roomed Erie the EHebr-

ault amd not Grane! fled to theDHE ebresit. Io addition, ik in permisgible Aafae dret bit eard on the Doo cenit
te contain phese visinbiens er invalid data: however, all gsuecedsive bie af the pocket shall mect the Hite:
apeciied in 1433.1 hed is, Ea aetlue Lone) Pre stesdyslate propegation delay befwaen tag TMF cie-
elt and the TH otrenit shall not egeeed DBT

 

 
 

   

 

IttCotiiaion Presence hunetion Requbrementsa, Te MAL shall detect as a ccliidien dhe
sinHancces cecorrones of aethelty an the (0 cltcull and the RY! deouit while in the Link ‘Tpst Pass afage.
Whi weg collision Jy detected, 2 CSsienal (soc TAD @) abell bo gomton the (4 clroait. The aienal shall be
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3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



ifXYtlfil !UM~1 ' t!Wi! 
;\HHUiKtll\1 ShJ i!VJS, 1HM RJki<>a 

pt1W+td~td to the Ct dtt!.dt no :awro than P liYY Aff<ilf ift>t 1t<':eJnNt.Ht>f of h. odtitdm:t. Tl~:e tdgn;d ;;hxlt tw dt#:t1\!N 

ml•:tkd within H ET wft;&cr the no ch>c;dt or tb<; RU titwwiit. •Jlvxn~wm frnm activw L~ :idkr 
\VhtW\ Gf.in ht M&iilrw:d ow. dh>¢ cr d:t-t(dt tive tn t'i otlbwiun, the dgJ;s;. on tl:w Nn d:mnl'it r!HJJ iv~ ;wnt hlthe 

11! dttnit wii.htu H lJT~. 
Whhrt the RtJ. etrct!lt dvx.nges frmn t~£ti1l1 t<:i id.b itnd d&tit )& p.regent crt tht\ fh) dtttdt, di<O' dm!:a. <:•H the 

f>t) d:tvuh nivtU bt, aent tn th!i\ Dr citt!ttH. wM..h~h # U't'. 
TbH 1ligrnl preeenhr4 Dtt th.® Cf dr.cu:it in i:he lt,h&Ml~:e of mllimLa;., SQR test, or JRbbcr ~&b({~!! hf• the lDL 

:dt,4HtL 

t4JU .• .M &i;g»ml~qrtwlit;r ... !I!WT'tN' Mic"Wmi,ft!~ (SQ.f.;) 'i'e-®t £i"'u.ned(Ml Eteqt:dH&mtmt#. TlMl' SC~R !fhst rune-· 
don shaH h~) twrlbrmw;l b}· MAlT§ that A.tt~ a:mtMtkttd tJ1 LYl'1!1;t &rtd RhaU nt~t b<~.i :w«illrn:u1<1 by R:G\lhi tl:v-rt rn·p 
e<tntwdJJJ-d tt> r.epeat-<en, When tr..e SQE tw'il h; twrfnt11M:xl,. the MAlT sh.alJ aend tSO nn tiM\' CI dttuit fut a 
tlm<~ '84;1:it_ttwt' hqgln.ni.ng a rime '0QE .. t&<%t '/i'l'dt' Mmu the ku!t fKISidvB trandthm ;;f H p1wk.Ht <1U t.ht~ DO 
dtttdt The valuw· of 'SQE~tef't' &hal.J brt to Wf + 6 H'l' ad the 'i'&luf' of 'SQE~btt .. wntt' ahaH be betweBn 
0. prt llnd ttl fl£, Thie tu.nctinn: 3bm:.id ttMi ;;M mndt d"the normd \NilllJ);£o;t deto<!d0n W;tN$ ifi@httbtJg ;-sitte.itry 
OK p1.4&thkt wtth.out Jnh'<Nl:ucing ftLti:t<tD.tttttH\ mignnhJ tttt the TJ) dmtii: ar the Df dntuit. 

TbM CSU idtJ'iti11 ;;haJ\ twii be i:\6nt by thiil BQit '!bat fhnvt:Intt wfuJI0 b mny oJthf( Link '!lwf Fait thttCH. 

i4Jt..l$ .;l!~~thh0w F'wmcth::;n B%qtrl:t:\.ttm0tli.Mi, 1'hM MAli <!'haJJ \}\?:nJ.ain •~ ®dtf:fMt4\trqpf cmtMhiiJty ~4 pt$--
vettt An iUt'gn&!y iDng t:rNJ.t,•nrri<lillkin by i> !YT'E fhitt~ !:4if'l'rtt:.r.~errdy &wnpttng trn.itt:mhttbn (W\ Ut& rwtwnrk 
i.trt.J. lA dhit~hJe loopbu.ck h~ the CH dn~u:it iJ.h;r 14-.Sl Thi'l :MAlJ shaH provide a \<dt!Jw<w 'Xmit_.tneJt'' during 
whkh dm;~ tiHl l'ntnamit: (\;u:;d.-ii:ln may <t:!ttd.!VFAHdy lxanl:!mtt. Z'fJ . .JY?.dpuJ nJ.e:wmgnt in tkw 't'D drtuit.Th.s 
vtd.un <lf"Krmit .n~ttw' '\ilttU ln~ bdwt'Bn 29 lUi and 16U !11JL !I it ti'ilfi.iirmis!dt:m e':ii:t01.'d<> ~hi it dH.n'ttbo, the SuhbHr 
f\HYid~tit 11hal1 !nhihi!: fhe .l,.ogphttck: ('\.;ndL:iti lMMl thn Lrmw:n:di#!hm. t"\f TLJ. .. P<,d:pui h'\li!MNW&-11 by tihn Trtat.wm't 
fu.n.rlh.tti, end !iha.ll f>NHI tlw1 csn wg:rw.1 Q.d th¢ dn!uit, Thi~ tlh.uU l:vnii:mJn nNH qnf;put_l(iWi hn!il !HWh 
G)11tirHHl0%]y l}hHW4lt \Hi the nn drctdt tbt i~ Hm<\ 'i.Jl\jtib'. Thkl VW\lfl nf'u.!~ah' i>lirt!Jlw OJ> Hlf. j; 0.26 ill 

rt ii,J, j)illtllil&!ifbh\ to adisB.te thf) Ja.b!wt Hm<ttl1tt Wh1%l ttw 1'U ci:rruit tnmi'lnili:hiw it ti•r\dbg 1'1}._fHUpif 
nH11:1N4P~H J0r lnngwr the 's:mhdn.ax'. 

The MALT tbdl ant &divate its 3r.thbtii:' fbnd:Lm wfwln the rqxmter'~ hL\U Jn.bbw LudnJp :PT.utw•:hon 
ruttd:icn vpett\t<t.<t at itt kw:igett pt:lrutitt.tt.i dmN AN rtptkLh;.<d in 9 .. 0.5. 

l42U:,7 Llnk !J:d:egrlity 'lm~Wt Ftnttiti:tHl :I4M{'i.dt"l0M#iltJih"l\ ln n:rder te prd'li>ttthe h.ilfW•Wk Vfo;n tim ttmr 

::~~~::~:!: ,:~.::r~~~~~i~~~: .. ~~~!~~~:=uf::~!'~; !1~::. :!~l~.:f::r:t:,1;::!!';:~l~Z:t~t~r:!:';;:!!~~;;~,*~~::~~~,,~~~~d@::: 
t•ntv.r i:lt~,, Link 'I\'0t FJil &b.W' ~md <::intMt dh'! input.#llt m&Mii.Sgf tc bt• llwtd on th6 TH <iln.m!t. and the 
1'1f.idhJ tn\'JHl .. ttlii7i tn bt aem on the 1'.0 drttdt (ltig 14B\ 'th0 vu.lm?) of'J'ink .. !:bMl'' rthdt lw hdww+rl !Fl' aw &nd 
l.G() .mx .. Whm:t Nl)jnput r..w s Tinrrth<:'W 'lt m&:t' ut eO:t\l$(W\itivrf Unk tJwt puloot: ta tt:ooiv~d iiM !:h•t RO cirtuit, 
d:w M'.AU mh®!l ¥0tit tha Lirtk: 'Ttf§t Fai.l siA.t~t Tbt V#hit of''kjmM' ii!ihaH bwh.~bNN:\n Z and W l:r.w!ueive, 

Only link tNli: pu!Jwa that oo~t.tr wil11ht Lww 'tl.n.k;.t<tMt..JW;t$' of &'fH:Jt rf'J·w:r ~han ihf- C0nti.detbl1\H'<lt0ctitive, 
'rhH vidUtJ tif 'HnkJnmt .. mu' tih.a.H l:w lwtwl'Mm 25 mH O!Sld 1M me, rn addihml, det~)dk<i pulm%i that otcut 
within A hnw 'llnk ... L!£t ... :m.tn• of a. p-t.!\f\'lOti% JHiliti~ \W pi~tket ~.H ~ igno~d whHtt b Cht Link 'tb0t Pnm• 
i!to~Hk rn the Unk Th~t l"aU gtah.':, ~ueh tnlEd6 thalJ Hltflt tb.~ emwted :n.nmher oftnntMitU.i:ive hnk tOt-It pulM'@ 
Vi Mftl}, 'the vw1t1e nf'bn.kj.ilOlt..;rrin' ;(haH bit ht\twewn 2 nw fl:mJ 1 mK .. R.&''-mm.bbng thc.U bH dtJibtt•ed nnti.l 
the tigtwl0 nn tb\ RU tmd DO drtuiL"' b\l6JrtM !db. The MAIJ l>hrtH not ds!uct H hn.k \)tffit pulnv <~.t R.lJ.fnpu.t. 
A4<HtitMal1:r;, t~ MA.U mny exit the Link 'Jrtwt F'itd l!:uwnd ;;tn.ht. tmd enter the Link '1\wt ?!is% @t:nte w'bwn th1>. 
NJ} dweuit he.::ottHlt idlt' mld tLn Xabbt:t ti&~M:tion hus thaMbhhl. [cranwm:iffl5i<1t> oh th.i'l '1'1> ;;<ftewh 

WhHe tb& MLtJJ it not in. thE Uitfu 'l'bwt Viti# %Gttti, t.fw~ Link fnbi'gply 1\:Bt fttrdidtn tbtU dit.thkt Hw bit 
ftw.rmfht @{dv\ Tr&thttrdt, fh:t:Ui:vw, ttrHt L~N;phunk thnctinnt, ii:Hd th£ CaJJi.dot" Prtc'l'NH1te a.nd: St}E 'L~MJ:t tunc· 
b\Hi,f .. , 

At Pir-weriJtL itt placf:! of !:'¥&>)ring t.h,.,, Lhtk '1\mt Phi'W rthtte &i'i 'Kbnwu k; Fig l4A.1,. H MAO nut'>' rmdt'">fHtllv 
t!Dint the Ltn k 'iJurt F.'ti! bast st.d;, .. ·· · ~ 

hlllihiblt ln;Jie&G.'W iv p'u¥id.6d im tit!.'' MAC toindit%te Lite h.nk m._qtum, it h; t'il>:4::<tMm~trtdf14 that th~1 c~SlM 
be gJ0tti ~mi Umt tlm indit:li::o:r bu luhd.t.d Hf!ptti'fWtrtbtly .It :is fu:rth~1r nn::naunertde4 Lhmt the jn@icatur lm n11 

wi:vm. thi~ MAU ta in the .Link T\%tt 1-'ttB;t d.:a(t! 1md nit nt..hN:'>~Nilt, 

l4.2.£ PMA lnierii10e M!ffi~t®gat:. Tbi i\W#f.t\!1¢£ bei:w1\Mt th~~ ?.LS in th~1 D'l'E ~Awl Hw F!'.£A in thm MAU 
~huH o:wip~J with t:iw PI'I!L%. i:nt,ctfr~t.v m~HWi.>S<ii'i d{1%M~tlhe4 i.n. '!.W,L Thea.: mcodtW.\6 tldt~ tw'li nwd in tepHtiA.w 

 
 
 

greg. frais & fot. the ESE ee an oe
ee signal srotentelom the Of nireeié im thee aban

etgrrenl,
co af culligion, SQN test, ar Jubher aall be the EO
 

liad6 eigealqualityerror Mosaagea (000) Deat Punetion Requirements Tue SGTaw fanec-

ton ghall be performed by MAUS that am dannelad in TMs andaisall net be gerfirmed by MAUs that are
cone ted teahaireWhetheet beak ae termed, the MAU aha Bend Fae ob , deeuit for a

_ i paclont ag the DO» buebaneeny

pire

   
 

 
 

 

"disable loopback te the DY cirendt ise
: Tranaett fapetion EERE CY eae
 
 
 

ieedabherhe Tranmit
 function, and #hsaitsendthe C86 sige athe C2 clemuit, ‘Tite shell eantanue until onutput.ja

continindly present on Ube DC circuit for a Hate “unjab’, The value of ‘angel’ shall be O45 med 328 9B
no te activele the dabher fimetion whee the TDchreait branemilier 1a gercting GU)omneet

°Shaan*SE
yeh tare ite dub f

   
 
  
 ® Locicgp Pah  

 lnk fond pula
ieeeahall beled 
 CRAG Donk Gael aises Chet coeur within nk Bie‘The value of linktestprev’ whall he bobwron O28 sew and ESGome. In widition, detestad pulaca ‘at oney

RLALT hell wot detect a ie
state aed enterthe Lint 

    the edlor
Gicatar bie an

Ha vheble @ dicatoris providedqm the MAL)te iadlewie Che ink atetue, 2la recommended Hint
be greée und Lint the incicater be labeled appropriately, ois farther recommended Chat th

ne MAU)ie in dhe Link Toot Fase atete aul off onhereies.
  

 

14.2.2 FAlectiace Mesenges. The naenoen boteney, al CLS inthe OPER and Ue PMLAbe Ee WAL?
gael enaniywith the PMAtntertace mesenges deactibad in TEL. These mesanges aleaane ceed ih repeater  
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l80!HtX~ SiW/-;3 : UHf~ 
,\NSU1Eflfl8H .f\{!1,), UY:J3 8citt><-.~ 

-.~n-it w FNL:\ wnmn;mi(mbm. 'fhete <Xml. Uw meHage~ !JetW0en the PMA.g over !:.};."" MDI &1\1 ~u:crmmdz~-d. 
lw-Jnw, 

!4.,2..,2, i. PL$ to "P'.WtA .M0@!%~fll.'l§, Th~ :foikwing :maM~aJies a.r·e w.mt by ti:w .PLS ir. th..~ fH'E nr rq:lf,}Hti.c:r 
w Hm PMA in tht' IVL;\U; 

tlli.!'.'::::S.~. 
ou.t;mt 
frutput. .. it.ik 

.Ci:.uti.t 
no 
DO 

.S:ittr.al 
CDl,fiDO 
D)L 

M.0.&.uhu:t 
Output info:rm.:rW.qn 
Nn clata w b<(l cutput 

14.2Jit2 "FMA t>!) rq_,s Th1.e®:!:l~~!ftt'm. Tb~ fi:lllnwing :mPAA*ff<'§ wre <'ent hy Hvo .MAD tu lhe PLS i.n th<;~ DTE 
<w ri'opeate:r: 

M.¥3&1illj(f1 

inp~d 
inpu.t.. .. idh~ 
flUti&....t~l}Q iktfj}p 
>.dgno/..(J10"1 f..t:r ... .&rn}r 

.GID:.uit 
m 
nr 
Cf 
Cl 

.8-i@.Hi!.l 
ClJl,CDO 
mL 
IDL 
csn 

.M.M.aning 
Inpvl i.nfm'1ttatirm 
NG informat:km. to ~nput 
.MAU h> av~:itabiB-fo:r nn1:;mt 
.t<::rrur cl.d;eet.ed by .MAU 

H.etiJning of CD 1. and CDO sigru-:dz ~><ithin. the MAU ·is [t(Jtthgr prvhlbik'-d nor t('l([rri:rDd, Ccnzider-nbh! ji thrr 
ma..v be pre~ent. (s:;,e 143,1.3-1), 

AE~~Hi.4.Ufi. 
-'{'!)~output 

'l'!i .. idlf. 

G.i..t<;;.Vt!, 
'f.T.) 

1'D 

~ll!.HAJ. 
cnu::no 
TP.JDL 

Mprwjng 
Odpu.t i.rtfur.m.mt-icn 
Nn information to 0utput 

'l'hH mwmH.ng for TT . ..ID.L ift rbfhwd in 14-~LL L 'nw ""ncnd~nff t"iJr ClH aml Cf)0 io; the ,;:em~ a;:; that ue,wi 
on Cw AUL Rahming of Cf.H. Hnd CfW f"ignals vdthin the MAU iil n.eitlwr prohihi.t.>.d not :requiw(.L 

A-!f.&iiag,Q 
RV.fnpnt 
R!Jj;dk 

~ 
Jtn 
nn 

Siuual 
c.rn,cno 
TP.JDL 

.Mio1.~.r.thw: 
input :LrdhrmaUor, 
No irlfonnatim to input 

'I'he enz:uiting fnr T:P.JUL i'i defined in 14 2-U. The mto:diue for. CDl ~ml CDO -L1- lll(~ §Em(~ a10 that H!i!ed 
onL)BAU.L 

H,.it2.5 .h~kwfnce 1\ie~g$ 'f\me Uefeweneee. DelO\_y a.n.d bi.t ln,.;;;J §pmiAeat.ium~ ad~ mezwvrod from 
fh*~ n.een.rnm.n~ of n\e~l\lages at the MD.l .and l\IAU AllL The f.d.\ndng UPfi(.Ttbisfi the paint whe-re f~<Kh m~"~· 
snge fltarL'I-: 

M.!is~.r,gg 
mdput 
uutp u i;__jdle 
input 
inpt.d ... .Ufit 
s-i"grw/...qmJ ity .F?nw 
NUZM .. J!;Vf!if.Obff:. 

TIJ .. ..ou.l:put 
1'0. ... idlf: 
H!J.JHliput 
.fUJJdk 

H.dt:.:Uolll{~ 
k.hliLing hit Ndl b..1u.nda:ry (.HCU) uf :fu:-st valid CLH (lt C:OO 
1.ast rmr:>ithr~;;Mg()i_ng tt.:UWition p:rinr Ul !'<tart oftftL 
lemiiag BCB offi:rilt vdid ern nr CDO 
la.o>t posicin>-gcing trarm-iti(ln. ptittl"' V~ start uf fDL 
ftrf"t: tw.n.s:itbn ~~r vr.dH. amplitude 
hmt p()r;i.tiv<'·ff4ing ttnrwition privr to s.tact of fOL 
kwling BCB uffi.mt valid C.D:i ;w CDO 
l.a§l pnciciv0-going tmnedion. pii(lr w da:rt nf T.P.JDL 
k•adiug .BGH nf ftr!i!t >raHd fTH o-r CTHJ 
k1sl pocitivf~·-going t;.an sit:i(l rt pri(rr to st<l.rl d' T.P _1.DL 

251 

—— PROM? BHG8-4 + LORS
bomen SMSEA WEE Had Bye5. 7088 Biidan

mit i¢ PMA comuunicetion. There and the wuguages bebween the PAS aver The MDT sore eweorized
bale.

1622.) PLS te PMA Messegme, The follewnme miessdges are sent by tae PLA in the ITE or pegoater
io the PMA im the MAU:  

Messare Crewe Sumal Mooring
eekoue Ty COLDS Cotpot Selermahion,
audputgale EX} POs No data de be output

14.S22 PAAty PS Micisawes, The fallowing messamia pew sent by the MAOto he PLS tn the DTH
OF rereaber:

Megenge Circult Sienal Meaning
ivegried ai CLC6 Tnent iifoemation
inputdelle ee El Ne informationto. lyout
rungivaiesble ay EG MAL is available tor cuteoat
divedwellserrors OL So Error detacted hy MAL?

Retuning oo CHL and CON) siemale within the MAU w neither prekibliel ner required, Considerable [iter
quay be present (see 14.30.40)

14.48 PA, be Twiated-Fair Link Segment Mopsages

Apagaes Cilseeds renal bari
Peegastos "TE CURE CO Gulout ivormation
EPgefhe "ey 7FNL Ne tadorinaticn te gerber 
The onouling for TPTOL is delined ih 143.14. The oncoding te CO) and ODG is ihe seome.as that used

an ine ALT, Ratiming of CPP and CPX) signals within the MAT ie neither peohibited nor required.

[42.3.4 TuietedPadr Link Segment ia PMA Messages

 iieneegs Cilrewah STL Meaning
AE?fapyd EB COEOG fromek itormation
BDtle RD ETL Se hitermertion te paoak 
‘The encoding for TPPEL ie defined in 94.2.9 1. The enceding for CDE end C0 is the same ag thal used

én the ADIL

14.2.2.5 Interface Messaee Thue Heferences. Delay and bilose sperificnlions are meneured front
the ocomrrence of messages at the MID) and MAL ALT. The tolowing <kacribes the point where each mes-
aout aberbs ‘ 

Meguape Rehsronne

oudgud, Tending Mt oll boundary CECT ofReetsabd CO) or COO
outuesalle inal aositrre.pning teaneition prior ie atert af TEL.
evagnese leading BOS of fret vale CD or OLY
ingnedqalde last Somitivegning transition gcior i: stert of DEL.
Signalovuealityerror frst transition of valid amplitude
prteelteroded lest ponitrre-going transition prior te giant oP LEE:
Zeeashored lending FS of Geel valid CD ar 0M:
Eesate Lash nosiiwmgomig trangition prior by salaraf TPDL
HERouipeut leading BCE offives valid CEM or COO
EEEdebs lash positivegoing transition orion to start af TPIDL

B51
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!.FZ>t!EC W'{l\' .. (t • ; %\ 
AMH/tu;:&; :;d 0.0~3, HW:l l:\Hh; 

1A£U1 MAU Stwte .Dl!at,•'t'tH:ttriL Th,; date djagmmr< d' Flgs 14·~.\, 1.:§.,,1, 14)\, Rnd JAG dq~kt. the fuU net.. d 
a.lbw~'ii MAU skrk·J bndL{>nt> rdativ~~ to the .:ir<..:uitf d HwAUf Rnft 1\fDI 

T11e nDbd.or. V3tcd h tbe: shlb di.&.g:nm« LAbwt! th0 ccmw•trtinms ·~n 1.2-L Tlm >"Drtabk~; fHtd LJtwn; u~ed 
i~t t.lu; t>lHtE diAghVYU! 'W!c tl.etinui tn tbe fdhwt:i:rq, ~J2d:imw, 

14,%,fl.l Sh:h~ .HmgJI:'&m Vaduhle1>. V<:ttiuHe'" H<.:' uh4 in thr·; 5\LJ.L> &b.gnm~,. tr. ;~Hlieatc the l'h&nt <>{ 

MAT.! i r<pt~L"! and mrtpd~"!, b mdrd k:lAU opn--ut:in:r:, and to pa~§ t!tah1 in.t.hruw.Hnn h;:.;t.Wf'£fl fundro~H, 
In the Vl\.tial:;k dd1n:ithnt>~, the rramE cf tb:~ vari;:~bk ·!& hll(h'>ert by o brief zL::"'d;:t<rh(w. d' th~' v;:v:icthle rmd 

:i lid: af va.! tHo§ th~~ varbhh1 rn.Ey tRb1. Fvr Hwo;c v7fci<+k:;, tha.t nn:1 date d~agr:im mdpnv., <hl.f Y<\lv_:.; w·iE b0 
kif'n{:i'f\.•.xi W'< the ddhdL Tlw vRriabl(.'j hn L.0e ddmtl t vduc wrw~~ w; fld;iv<• s"s:.<~k- tcnta:!Jhl :l b:~:nt\ <W&igdng 
il diff<O\rBnt value, 

Jt,:n:· <Qmmph', hw vvriabk ':&mit' "ha>; th<: vnk., 'dismbk' when;vor th<1 Jahh<or furu::diJn i>:r !..h...~ .Lin.k Iatllif( 
tity T~:;st fvtHct.im< h h <:l ~htte: that. MK.;.f•:ri:c; ·xmJ""<!i&<;hL/. 'H;;:• vuiahlt ha~ th~ ddi:mL Hi.be 'u1ahk' ;d 
(~ t.hk~r Ume~ .. 

Th• V<tfil\ble>f:' H>Jt!d in tlw Rt.ok dbgra:rr:u; aH! dNf~m!d Rt iblluwE~ 

Dl. Ccrd;rnl<i th<:> Eigmt1 c1<fiT,t by Hre A1ALT ,m tlk DJ cin:;~ti L 
Vd~H)f:!~ idk; htALi i~r mmdinp mpuUdfe, LDL (dcLwlt\ 

IX}; MAU ;;:~'t.t<,h; ilN1 dgr~A1 n:oa>iv1A <m t}w DO dt>::td. 
!phk :.·:. diB,a,bl.i.o <NM:'/~ft(o§ th.h and nms&l" rnpd, .. idk te he «mL 

RD: MAU cl~'mh tht siynd rYt:dYtA. M Hw RD d:r.n1it. 
rn"" ~hmhic D\"iTrde& tht Hnd t:cWH0l' it?.p;J)dte b lxJ scrot. 

Ct. C.mtrds th<1 8ignal Hmt hy tlw M AU on the: CI tif'edt. 
Vi:dm!os: i<U<~; MAU l"<1rd<' ;w,tg .. pwtihi/~~, lTlL (ddadt) 

JQE; M.AU St~ndrs sigm!Jyr.mldy .. r.rr!w, CSO. 

fl(L .St.r.rtus <;f tl\t~ sign.a.l n11:dved by th, MAF ('rt tb; DO dre>;iit 
Vdu~~;.;~ idle; MAL ie.t n:o<.,jving r.wtput .. .idl(', JDL 

lld'ili0~ MALT ~~ ru~dving Gutput,. cnn o:r CD1. 

'.CO. CMtnllS th~' ~it{Ml ~cnt by tJH~ MAU (in t.h.P TU ti:reu.it. 
Vblue3: i&k; fl:fAU w;:>nrt~ TD . .id!e, 'KT' .. JDL (th£n.dU. 

GO; R1AU f'end3 th~' cignd nxcivncl nn dw DCI ti:rulit 
:rmit. ""dir;ahh rwFr:rideg thif; <Hd c:\H3C~ Tlf...idle. to he %illt. 

B'J). Jbi.tn11 vf the l:':ignd .ret:0ived by th0 MAU tm tlw HD t:ir{~u it. 
Wdu~>o;;; idle; MAU is n~>«+">ing demT v< <t liJ<k tq~;t pul."!e. 

ildilre; MAC hl dd:(od:ing dgmtb whi;oh. meet. dw ~·t~qm:n>tnv>b M >ULl.iLL 

lbk .tes(.xev, At<thm d'fhe Enk te3t ;:;ignal rH~!!.Ivtd hy the .M.Al.J cm thf~ Im ~in:urL 
Vr~lu~>s: fcdm>; MAUl§ not {bt•~~Lnp <t Hnk bgt pul~e .. 

t:rut~; IVL\U h; ill!t.~dinv >l link hillt pukw. 

link_.cotm:L (\n.ml of th£ l'E.l.mht:x d'mmwcutive hnk (eet pr\bv~ rt•~eivbd whik' itJ the I,(n'k Fnil ~Wtte, 
Val m't>: nm~ :n .. :.gaUve i:ntcgcn;, 

k~ ... Jl:W.X. Tb( numhtc!' <ifV!ll30>.:ntive 'link wst pubb ttoql.:dt.~d l:w:Jbm mdtfr<>m tiw Link .Fdi stau~. 
\0llneo:,-: yndtivc integer t-ch¥etn 2 m:J lO i:ndus~v(,, 

ruv. Cvntrob Uw I~Hth. fmm tlH~ .ED drn~it to th~ Iii drnlit:, 
~!mlbk:; r&~~:lve h> ~:rL::!.bli>.d fdd'an!U. 
ditubk~ the output t;! tb(' DI drcttit b input..idh v.rluo.r, tH""RD. 

!pbk. C.1nLnih). thi.." fH~tb hom tlw DO ci~utt tu tlw m dKuit 
VsJ ~w;;: sndile;. boph&<:k ~" ~mublcd (ddi:mlt). 

dimbL~; J:ri, rmt:puH:c d><-! DJ d:reok b mp;;.(jdie •·dwr, DI"'DO. 

~:m~hh!; transmit tr.< ~1m.<UHd. tdeh.ult). 
rb<>ablP; t.ffHh1mit i;; dbd:A~d ~Hid the d.gm:J S..Hlt en Hw TD eirnd i~ TF.JIJL 

 
 

[ECHERET BENS °
ASGURCES Sd aod
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5, LOSEScheie LARA AAS MPREREDBeRP

1MAT! Stare Dlaeeanes, Pies state diagrams of Ples 168, 14-1 14-3, and 14-6 desiet the full wet of
Jlgerad MLUAT) stetefanebions reintiee te the circuits of the AL and BET.

The patation wied in the state diagrams iulews the corventions in 12.1. Thowuriahies aed timers ised
in ise plete diagrame areuletinedin the flowing sections.

  

 
iaQL) Biete There Verlebies, Yariahive are yee in fhe state dhagrames fn idicete thes shabue af

MAU inpeia amd ouiputs.to contral MAU operation, and in pass state ifiemalion baburecn fenciion.
Tn the vaciable definitions, the mame cf the vartable’s folieawed by o brief desorintion of thecnarighle acd

a Ust of values the variable muy iake, Por those varinbios (hal are siete siagreayn daigite, dete wage wall be
identried ae the default. The veriable bee the default value whea ue acties siele contains a term assigning
aditerent vale.

ver exemple, the vorlable sanit’ hes the value “disabie’ wh or-the Jabber finedion or the LinkTndeg-
tity ‘Tesi function ie ing shate thal sseorte “emltediaghis’, “Te varnsble haa the defauli value “omabio’ ail
ether dimes.

The variables need ie the etate digersms are delimned as fillows:

 

 

EYE, Clorcirnis the ene sent by thee BLATT am the Db chrouit.Values dle: MAL in seulinguagadeile, LDL Wefaals),50, MAT! wands the sienal received on tae DMO circoit.
iphic o divable cvewules this and causes mpdJfe te be sent.

BEY MAL sends the gignal received of the Ri) chroma.
roy = dineble overrides thix and cendes femaldle te he sent.

 

 

ak, Centrale the-signal sent by the MAL on tha Cy eiecais.
Vahies: idle: DIAUwende mancommleive TEL idelagh).

SGMAU aemds aigee?gualidyerror, OG.

fet) Btakas of ihe signalvyerebred bythe MAU onthe DM} circuit.Vahoa > WAT! ie reeciving nadesale, TNL.
active, MALT Ge receiving sug’, CO or CE.
  

 

TE Controls the sipral send by the AL ALE an the TY? chrowis.
Voloes: idle: MAT suyde PO ple PPPDL (defeulth,

Deh MAU! sendsthe signal rereived on the DO cmreu
cult: digabie overrkios this and cowaex Th cle & be send.

a

RD, Biatud.of the sigral received by the MAU on the Hip cinenk.
Values: idle BUAis receiving silames ora link test guise.

active; MAL in detecting signais whiehmel the requiremetealid8.2 8g,

 

Bint.teatrey, Ababoe alte dink iosbwignal receed by the MAL? on the EIQ obrawil.

Valuer: falee, MUAUT ia not detecting a lbs text pula.
tries MALS ts detecting a [hak test piise.

Dinksemi, Ceunt of the wamber ofconscontive link tesh pulsde reveivedwhile ia the Link Parl slate.
Velie: ioeTetvetive lnbewers,

Saboney gosttivesinteger betwen 2aed 28 inchesBye.
rire Clantrols the seth fromthe RD elecuit ie te Teh eirceit.

Veda: gnuenle; receive is enabled (defenlii. -
deable: che outped te the THciecuit ib Mionidle when DRE.

dpbk. Cumbrels the path from. the Pe} cirewit te the TM clrealé,
Velibas: enenle; Loophack is arablod (defautt}.

diseblethe output-ie the DT civcult is mgudidle when Dial,

mmGd, xindrels dhe path from the TM eieeuiita the TE? eironls.
Vie ugar: soahle: tromiy onanted tdefaaihh.

dienble: (ranomil in disabled acu the wurnal set on The PD ciecuit ia FPUE.
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CSMNCD 
t'X . .!li&~C &tn;t..;~: :d~ill 

AN f;:Hi1EI~;E ~1 W &.~~-3, 1 Bf\~ 1~ftL~;.~ 

NJUJ. hohtim:t t'tequit'>:mcnt. The MAF ~hdl ywvd.e ir:d<Ahm bdweni th:J DTC PhFienl Layer 
dn.:vih i.n1;h.wi.rw Li.~tne gmu.nd. ~md Ell MDI kMd:'i indu(.hng th>'l~e flr<t 1wG'l by 1DfsA21:VL Thio;; <::b~tri~d 
~qH.r>dcm r;haU ~v-u __ k,..tand d lea4 one ofthe fd1owing dv:~tri•~d sh\mgth kR.<h-!. 

(L .1500 V l"<ni> fit 50 lh; tn flD H:<: {nr G(} s, Hppbd as r>per.Jfed in S('jcth.Jn f_--1),2 Qf feC Pubhcatiqn 
0ilH f_Sj. 

(2) 225(} Vdt: br- GO 0. applied Ml ~pi?Cifkd in Sorth>r~ b.3 .. '! of Jf.X] Pnhlieat:lQn H5!) H:\1. 
;J) A &qunwe (r[ U'Xi :l4DG V lmptihts (d' :d!t-.:trlahnR polarity, applied ,4 inien';;;'is cf >Nt 1ee:w thm~ J &, 

Trw cl1;;;oe of the imp-..dr>e~ ~dl ix: :L:df.iO !1" (L2 rW •-+rtnal front time, fiG fl.S vhtuvJ time ')f lmH 
vakd, >l~ .-idinv:l J.n JEC Yub1icabm 60 [UL 

ThEnl ~haL ho no inMiintio:n break0(!v,---n, ~-w 0-lfim>d. ·in :&.>11:ion . .fi.3..2 of :n;:c Puhlicatkm H5H [Gj, during 
tJw bf.t. 'HK n~dshtm':--0 uth:r th<:J wd- ~lu.L h(~ :d: k,;:u;;t 2 Mfl, WC<-IKUNU at SGG Vdc 

14-.1Ll3 T'fflu»mlttetr 8pcdJhmtim:l!s, Thzo MA\./ shi:Ji pnwkl0 th0 'frartl'm)t fuE..;hon r<[Xxinw:l in. 
H.ZJ, t in z~~(!td).l.lt-':~ with tb-; ~.kd.rkd srK~dfiGdium-; of tb:i::; ~8(-tirm, 

\Vh>re <t bw:l i§ nut q;Hciflvd. the trauHmitte r-;h;;,_U med; rNpinrr:w:onb t{ t.-hi;:-; J0tbm when rnn:anch:d b 
a :won. rv/:stive 1N>ci, The twn 0f IGO 11 k:rmindlons o~implJkv the mv--&.•m:r<:m:wr\i; }).t'0C0Sf:: wht'f; tJ.s::ing bUn 
rw.n..:o;m\mmnt w:;nip.tm:ut at< SOil t<; UG :0 impedane•' mukbng tn:n'tiik~rm~.n:; *n: n:;adiiy {:IV2ihhk 

S-om~~ tcd;r> in thi~ ;,edion r.t't]\<:\r<: th; u.<>e nf an i'qulw~Lmt.- cin.."'-Jtt that m(!Jds t.ht~ cltr>twiion tnt:n•duv·d 
by a ~'imrltex link ;:-;eg-nwnC Thi." twi~kd·-pti:r modd ih.a.H be e~m;,;ttutV0 au:nrdbg to .Fig :H.~7 wd1 contpV
n:tnt V;k..rat'c-tii !L<t f~/hws: Rc~bt<~~. :tl%; <JUfR.iC:~ton-<, ±D<;f,; indvchm, :1':100:,_ t\;x:npommt tds-ttttF.:e S:;A>t:ifi~ 
r.d:bno.<t dwH h~~ md; I:mx iLG M.l-h to 15 MI-h, For dlnw~mnn-;mer<b, the TH eireuit dtdl bf, eomwdt~d 
dn."lm)Jh a hHlmc to fh:..t.fiFn 1 and tbe ;,;ignd me,w~trui rtuxms a had. •.xm.m:ehod tH fk~:hun 4 (rf the mmid. 
'Hw bltu;; sbdl nM- u?k:ct the p~ak ciiHi:on'nt.hi nutpdvdt.E~\\i GJXicilkd in.l4 .. ::u.,4.:l hy more than 1% when 
inr:e.rtd iwb-VN!h fhE; JG() n. n:;sif.lf:l\'i' lorid md th~~ Tn 6r<::u.it 

The i.nst.rti.vn hr:c'3 of t:be twbted-pait rrwdd whGl mntr<m'f.'d with a Jtt!J n smm;e znJ 100 Q Lxd &ha.U [w 
l;>etweeh 8.70 d.B a:nd. W·.-45 dB ctt 10 Mf.h, w:d h~)tween ()50 0.8 ~md 7Af.i dB at fi Af.Hz. 

SecLon 2 

NOT£: f'A-re mud oo h1ktm thd. ~t :t'l.'ml pm:mocifu~ 
do >M>t 8-lt~ fl:, C, a~& L t»hJ\'1<<\<:>J '>'~>h«~>. 

Fig: 14-7 
'f\.vi.'l!hx'J."P;ak Mo{h:<l 

SecUon 4 

'fu:•:ds~<'<~~(O .-.ro \>\. a. 
Cqm .. oltlllm:>!:'.l! II.N' i 11 pF. 
bJllrrt~<~~ ""'-' i~:~ t~H 

ISOVERC SAS
SAMAAS ANSLERIOR Sol Gog £8  

ARS

34.3) MAULteME Datestacs Chevnctersadie

1433.0 Jecletion Mocaleemewt The SIAL! shall urovide isolations helween the TPE Phesical Layer
sirculis including faene gtnond and ail SED) leads incleding thase not used by LODASHE.-Y. ‘Vhis clectrical
separation dhall withstand ableastone ofthe following electrical strength tests.

fi: PSO0V rms at fo He te 60 Me fee GOs, aynlled ag specitied in Sectlon OLS of LEA’ Publication
BAG TRE

Ca: BOS0 Videfora. avwlied as specifiedin Sechian 6.2.2 ab TRPubleation Sa US).
ia) A sequence of ben 2400 ¥ ungnles ef alternating polarity, dpphedal intervals ofet lose then ls

‘She ghase of the invoulses shall be Luis (12 ue wirteal [font tine, Sf us virtual thme.of hall
veluich-as defined ia TRC Publication G0 DLE

 
 

"Shere shall be ne insulation hreakdawn, au defined da Section dd.2TEPublication (80. [h, cuxine
the test. The recigtanes afber the Heel shall be at least 2 MGR, recageed at SOG Vide.

In2LS Teemewitter Boerifeutions, The MAG shall geovide the Tranwnit fenetion mpactiod is
P4211 by avcetdauce with the electrival specications of Himsa. section.

Where adoad ie nebepectiod, (he irancal shall moet requiramoniv ofiiia sechon whea-empmected ta
#200 G resistive lend, The use of 100 £2 terminalis simpiiies the micatrement peneese wien ueiie S002
muamuromont cquinment aa Ad Cite LN unpadance cdivhing iransloruers are raadhy available.

Some tentein thre pectin sequins Che use of on equivalent coed that models the cistertion ttredcced
by a singles Fak sesh Thin tyisted pele model shall bec cometractad aceamding ta Mg i4-7 with come.
nent tolerances as follows Recieters. fifs oupactiors, 25%. inductor, E108). Cam sonent tolerance specifi.

 

 

  Be

eations shell be met from.MMe to d6 MMe For all meamorementa, the Tl cirenit shall be coonedies

thevugh a balun to Sechien | and the signal measured cores load copmeched to Section 4 ef the mocel.
‘The balun shall wee affect the peak differential eutpnt voltage epectfiod in 142/12.) by morecthan 1& when
ingerted between tho 1001) vasinhive losd and the Thi circuit:

"The iosertion logs of the tudated-«pair model when measured with a IMD Ci seurce and 10002 load anal de
between G70 €B and [G48 dB.of 10 Mie and between G. 8069 amd 7.08 dh ald MMe.

Section | Section 2s Seater a Sechon 4.
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Begiinaeas ame ba 02

HORMCare must be tales thet ingot wed pareaitice Ceonitionmnes are ik pe
da not axoted: Boil, auad by tolorastdevibes. Tnadaathantetas aris bik GEE
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liiKJ.:I&C $$(!:!. ;I ; N~A~ 
AN"JU1U')f Sid tV' 3, IH'J$ Edtbtl 

14JU,2,! Dlffertml.ti&J OuiputV#Ua.we. Some ilf thf' W%t end figtrtm;. (d th:ill Mocl.hm des-tril:K~ the dif· 
f0rentia1 VNt&g<1 ht MftUS ofma.g:n.it\Ub.!.S, 'f'b.t!i>H f'(¥:pinNUfJUfH apply tn Hiogl}ti'J\~' d$ WeH 4.8 [J(~ihve puliws, 

'l'br1 pt1Hk diif&lrential volt/1$11 on th.e TD d:ttuit "i<ih..,:m termirtrtk-'d with l'! HKI n :rmdfltiVG load d:w.ll be 
bt:it\•.>Mn 2.2 V <~<Jtd 2JJ V for all drtta ooq:neJIOOS .. When th~~ DO ciKCuit it driven by an ulhmes Mn.nchHsfA.~:r
Hneoik.d signal, rmy harmonic m H&sunrl un tb1 '.I'D d:mnil .:4mH ~~ d hm.~l 27 dB hdow the fundnm11ntal 

N(.:>'['E: '!11<~ s~if,mtkm om :ma""-""""' e~<f~"-".rd oom.p.mmd::lol 0 11d >ro{.enci<.'.d tc1 <ML"~•r~' Nl.!l:lp.Uaroc,. wii.h ""fi.d~thnw t)!'fr:ICJ!l.rubg llf 
<':m.®t<.kim;, 'fit<.' impbmt'ntmc ahrmld OHl ... "'id<Jr any ~Jw!hd..J"' l.<Jw!:, n<ltbnd, <!:!" l<Ji:<N':!m.tk~l<JJ 1Tf0.!Ltkm~ .. Addhk~,id ru~.(?fb!j: d qwt· 
~:>·r;l mmpmM~fu tJr•ay ihl';re!"i.<·~ b.> <J(l¢:'~'*''0'-

'l'h~ output Mign&l V,, l~ <hrtim~d at th~' I:)Utput of the twiat(~d·p&l.r mod1J Hf1! ah6111Hl in k'ig H~K The TD 
tr<l.toiiimitt.er shall. prwide {{!(paEzati<Jn su.dt that the output wavdui1H ~hall fdl within the t.empliah~ ah.own 
in. Fig i4.-9 fbr. all data iX'l(lttcnco.1f, Voltage a:r.d tirtw coordinates b:r in.ftcetion :(!0intR on Fig 14--.B !!n~ gi'wm in 
Thhk' .14--l, GlHw i'YOS~iiug pnintB a:r.e ::hffanmt hr £crb:>-r.lill.l. a.nd inkwn.HJ MA Uf!', 'f1m ~e.n; c~ bgtl depicted 
ht Fig- 14.-9 apply to an edema.! :&iAU,) ThH tompiate vGllag$) mcy b-0 m::abd by a fw::i:nr of0,9 w 1,1 but a:n.,_y 
Beallng below OJ) nr rthovc L 1 fdwJl aut be dbwBd. Tho rel'(Htimet!dN:l. ms<:~~:m:rement pr;x~edu:re is. deatri!::Md. 
in. AA.J,J.. 'rittw t"'" Q en the W:ntplate repr000nte a MTG L'"f"Oesing, with rxm:itivo alq!{\ rrfthe o1,.rtput wo.ve
form, Uu:dag this G;!ii.t the twil;l;ted:-p;,J.ir modd rlllllt hB w:rmimd£Xl in HID D and driven by a trn.n.~mitter 
'With a .Ma:ucheste:r-oncodml pooud€>---:rmKkrm &.'1-qu.enr.(~ with a minhm1m. Ix;pctJHun period 0f 511 bU!, 

'H) 

(US 

O.b 

0-A 

E (!.;! 
UJi 
0 
"( 0.0 
f""" 
.. .t 
G 

"0,;<' > 

··0-4 

"(!.{; 

··tlll 

Ui 

" "' 

+ 
TD 

Fig !.4-M 

Twbt$id-Pafr 
Mode!! 

lH.thwentkd f.h1tput. VhltMg{~ 1kst 

TiME(~$) 

E"XTEANAL MAU 

Fig 14-U 
Voltage '.!.bmplat~ 

EACH, AUSTEREOTARECRS ARO 

idLaDaecontiol ChiouVoltage. Some ofthe text and dgimtesof this section daserihe the dif.
ferential vollage in terme of magnitudes. These requirenianta apply to negative ae wellpositive pulses.

The peak dilprential voliage on the MO eiouit when terminated with a LOO 02 résietive load shall be
bebwaen22 Vand 2.8 Vie all dats secuencgs. When the DM cieuil is deiten by an all-ones Manchashar-
encodedsignal aay hevmenie meagoréd on the TH elreiil onell be al lea 27 dB below the fundamental.

  
  NEYPE: The smectite ) Hi Beinnsipielea! oumipomenials ook intended foamsceplanm: with opolations eomerning EF

eonineices. “Tbe diet hor abould consider any applioatda local, cations, or ieteretional rerulations Additional Qhocag af emis
tral cooponeuis may theneibee be necadaary

Vhe ootpat sige! Vie defined af Che output of tne feisted-peir modal as shown in Pe 24-8, The TD
tranemitler slall prawide squalization gach Giant the outgubwareiorm shall iad) withoe the temeplete shown
in Fie 4-8 foe all date senpenees, Vollage and the coordinates for inflection polnte on Pig 14-9 are given th.
Table4-1, Chere croguing points ave different for external and imteenal MAUs. The sere crossings depinted
it Pig (U9 apply toes external MAU) The template vollngenybe scaled by a factor of 0.9 ty 17 botany
sealing below¢.8 or ahowe Tl shall not be alowed. Whe recotimended moasurmment procedure ia descrbed
in ALG. Pine bo Don the template represents 2 sere crossing, with peaitive slope, ofthe antpot wave-
form. [hing this teat ihe twieted-mair model shall be terminated In HG Gand driven by a transmitter
wth « Manchestoroncended wamudorandom sequence with a minim repetition period of 011 bits.
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T$hleH-t 
Volt~"' '!bm_phd(~ Vah.&ee for "f.1g 14-9 
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!ilift"Min<~ i 
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ktl<."~Jal MA.U --i----"-V:.Ilt.q~'> (V} 

1H 

1H 

1H 

() 

0 

O.i; 

lh 

0.4 

···1h 

.. -.~~ ... ~ ............... ,.:.,. ......... ~~;;~"~~L~"~~~"~""b. __ ... -.. : .. :,.,: __ = 
'rhi~ test 1-lhn!l be repeated with the k·3lp1ate i:nvertoo a.hcut t:he time ~Kif!. In that case, t .... , Q on th~~ te-4n

plst~ reprt~~er..t& a (ttcte c.nnmlng, wU;L Ilkf_m:tive sbpe, of th0 outprtt Wdwi:erm. \Vlwn te!'!!~h:ag >V1 txti"Yhl.l.l 

.MAP the input waveform to t:kw DO ci:rtuit.: of the !\tAU ah.<-1.U r_(mtrtbutH m! t:tH->«·i tlv:m 0-i':i .ml nf jitb:rr. 
Adherenee to this tmnptnu' dGem rwt.: ved(y that Hw req>Jir~Hm.H of·H.3.1.2.:J ram md. ~SH~ A.4.3.3 fiw rnod-
Hkat:km <A' the t;,:<~rt:lplah:< w test jitter-! 

ThH TI' ... JDL ctvJ.H alway« Rtart with a rxt00vt wav<·Yfl:wrn when a wavefm:-rn confo:rwbg to F:l.g 7-1.2 is 
appjk•d to dw DG {;r:reu.~L If th.e lf_mt bit tmrw::mitted W}W a ran, fiw h!'!t trr.milltion will h(~ nt the hit Ck!H 
r:.-mte-r of th.s CDL !f the ·!.mtt bit tn<tnwnlt.:too was a GDO. Uw .Pf. ... S wi.Jl tniwrak' nn addhjonnl ·t:ransH:b.n. at 
the hit cd1 b(lvndmy tblh:rw-htg tht~ CDO. Atlit'..r the :r,c-~.ro eroasing (rf the hwt tratwihon, the di.ffbnmtiul o;olt
age rhuH remH.ht within tlw dt~M'hfd Hmg of f.'f.g 14--HL Once Hw differcnthl volt.ag{' ha..~ gona morH ae-gath"E 
tlmn ... flo al\1, it shaH .rwt (·YX.Ci\-ed +50 mV. Th~· temph:tk~ n~qairt~r:v::mts 0f li''ig 14-10 shall bt nt[lt wrwn m<Ba· 
~u.red an"s" Ba<.::h rd' !;h(1 f;(11-lt lm-tib deHnf.d i-n .F'ig 14-11., lxtth wkh th~! load (:amwcb!d di:r<::ot:Hy to the 'l'D cit---
twit B.11d with the load ooralH~-tk\d throu~_ih the t'\d.s.W:ii-pai.r modd as d.d1.nk.'d in Fig:~ 14--7 end H,f:l 

'Che H:rtk t;etrt rmhe shall h!o a d:n.gk p<;.sit:lve (n.:.h .kml pw.:if:iv(~ with n'~p-od- w TI)-- bad) pulse, whkh 
fHlk within tlw ahad~Hl a:r.Ha (~f F'ig 14---12. (inc~' dw di:ffHrt"<,nthJ -mlt:rmt voltage h~ b:!!::orm~ man~ negHtlV(~ 
than ... .fi(} mV, it shaH -rema.i.u. Los£ than +60 mV. The te:rt\phte requi:r.mn~mb of .Fit~ 1.4-12 :<:hull 'txt rrt(1t when 
rm~atru.rHd ~"e:t<:m& ·~mch uf thi~ ted bad.W! ddine.J in E'ig J4.n.; t~th with the kmd r£mH(1CW~d directly tq t:he 'l1l 
cin::rrlt 'ud with th'~ load ~:·nmwe-h:d thmagh tnf' t\\-"ir-rt<-:0.-_pai.:r modd H.t> defbwl tn f'ig"s 14-? o..nd 1-1-·.EL 
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‘This test shell bereseated withthe template dwverted abeuk the Gime aia. In that cade, to Gen the tem

plate represents a cero crossing, with megative elope, of fre outpal wevetormy. When testing ac cxternal
MAL the inpat weveferm. t6 the OC) cirouit of the MAU ahall contribute ne more than 0.8 me of fiber.
Adkevones ta this template does not verily thet the reqaicenents of 14.8.10.8 are met. iee4A4 8.8 Toy mad
ifiention of the jeamplate to testHiter

The TPJDL shall abvays stort with a positive wareierm when a wavelorm confarming to Fig 7-12 is
applied-to the Dt? cnreadé. Ifthe inst bit tranentitted wae a CUM, Gis lanitramsitico-will be a) the bit call
senterof the O14.the leat bit transmitted was 20900, thePiss will ponorate ab additional transiien af
the bit cell boundacy tollewing the COD. Afier the sero crossing of Une last transiiion, the differential yoli-
age shell remade within the shaded area of Mig 14-10. Umee the diflerential voltage las gone more negative
than 80 wif ehell mab oxesed 400 mV. The terplale reenicements of Fig 14-10 shall ke mel when mea-
aired deruse each of the test leads definedim Fig 14-11, beth with the iad connected directhy tothe TD che
enit. aud with the load commected through the twisied-.palr model ss defined in Fige 14-7 and 14-8.

TMe link tee: pelee shall he a cingle positive (TEM lead moeitive with respest to TTlead) pulse, whieh
falls within the eheded aren of Mig 14-10. Cnee the diferantial outpat voltage has become more negative
than 20 mY, A shallbvemelns lode than oithm', The template requinmeniente of Pig 14-12 ahell beanet. when,
tiiemeured acrese each of the teat dads defined in Fig 14-01 both with the load comdcfed directly te the FD
chewand wiih the leed comected Chrough the teietelpair model ea-definud.in Figs 14.7 and 14.8.

oo
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9 ii li g ©,i# fFf iM\d 

tt# .s t s, :<ts er 

k"lu H>HJ 
Tt'ittmndtkw tV'MvoJ\rnn f<Jr SKutt ot'l'T~ IJJL, 

Flgl4·1l 
Stnxt;vf>KP UJK,, ;Hud. tlA!:!Mi 

14Af,L$;;& ]'t~tn;mtdt&~w THtftlh%1Lhd. {JntpM& [m~p·t~dml<:t©11..· 't'h@: ::i.i.Hht<i:t! 
~~'tM;::::t;st~-rt:id: (:::r:: t:tt* ~rr> ::td tfn·it tih.~tn t~~:· 

un;::M::dAJH'tl :~.:·§thif~ t:h~:{~: fd l::~:#~if· lH:\Vit\liH:d 

-nffiJ) X4.fJz; Lf;: lf: tAIJt ... T:l:::f:i:;~ ~·\:::b.trT~ h:.w;:j~: t:b.w:U 

t+JLLS)t Out~Md: 'i"httlirqi( .;}U.twr< 'nn,, tnfnemlit\A;· ;m.qtn.t:jJttct in HiHHaNd st tb< v;;tpHt nf Lhi'\ 
i.withl•J·pa.k ::nndd. terniiJlMed in ;t lOO il hwd, iU in Fig >t<L Tho jlthct w:ldwJ \n U:w iJitPHil vn Ui:!:! 

1)0 tUTt<t ++ U j>tO):!iii!fHtidl: n>Nk& diAL bn il<l til.Ot< t.h;!.n, j})Ji n/ 
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5£?5 f:iN ·?;:;:~t:ii··.::::rw···*~~~:=·~:*·~·~··.·· 

ffX wr <- ~ < a,tt tw 

4.0lH 

[i1&; U-12 
Tb1:tHm.ittfJ:t Vb:.vo:_.>f&l"tn fmr Lh1k Tt~d T:"ahH>. 

U(!llfiiC SJ.fW . .J , NJJ 
AK8hEEE ~M 'n;.u, lAH EJibr,~ 

A<idtblJmEy, tlw MAtf ,;:k.J1 u<ici ml t.n(n'e. thr.m ·.t:f.\ "'"' d' jitU'< t<• dw sipwJ nx:dY10 vn Uw DO d.r<.:nit whn1 
the TD .:h·e•1it h d;rcct.ly ikivim_r ~i HlZl !J n'flifliV(! bad 

1·LJ.l/tA Tn:.n&.!'nttter Impeodanon fu:dan~e. Th>. eomrmm-mw:k tv (bffcrt.l<Ji<~l·nwdH brp:FL:mc(~ 
tmb.n.l~' dth>. TD ci.n~:d.t s.b£ e.X<'(>.t:d 29 ···· 17 bs:u!fi:l0; JB {wh<•n, f h th, f«txpwney ~:n MHz) nvr;:1· the. fN'·· 
qmmty r<tnw; 1.0 !\irlz t'" 20 Mhz. This balmH-:1) i,;: ddin~J a0 20 ·bi.bl.G~.~iEJir}, wht>Yt: T!~;:rn {.<;>at; md;;:-;rmd1y 
;.tpp1kd ~ice wu?T vt:ilhge a~ 1->how1~ i.:n.f\g H-1.3. 

:!<L%.1.2..5 Cont.m1:r>t·Mnde fh.dp-ut V.r~Uag.r>.. 'l'iw mc~gnif:ude nfHm tntai Wtrdrnn-mmk nutput v~>lt~ 
ug>:·) Dfthe t.raw~mLU:er, .E .... ~l"l.' meamu:ed ct<t ;:;hnwn ·ln r'!g U-H, ~'haL h~ kHt> tbm so mV p:ak. 

NOTE: Thk $[;0':-if.krl.f.ior" i.$ not ,r;h>mkd to c•m•~:.r~ C(SO:»,Y-<P'""' wU< "'-'l"'l"1-'8c.1! <';Of"f-<"olrll~W Hi' •;r.tt.\~+.ln~. l'tr, Uo:lf>k.Kl:l<l..'l1£~· ~li'Nlr1 
;:.·o:s~.B~~k:~· f:.n:y a._r:Fhe::~b\: h:~~i~ "::M~b.e:~~i~ ~x· ~rltt-..1·!1:~~t.;.:.:-:::=~i:·~~gukfci.:.k:.l:so:. D.ci:=::=i.n.g ~~rwb~::;-.H~r1 t;w~~t*'~d p-:\~~~ w~tt ·r:~gh·.f="r!:x.:p .. NJney, c~:.m"t:x~:e~r~-· 
::m-xk:: ~r_:.Yt~\·h;; m;~ .n;:::;~.:.n 1n h~tr-...rfu:·~~-H.~ W ~th~;: KFdr:::r:--:.~:"t:t. 

u:J.t.ZJ> 'l'n:.:nsmltter f.~o.rmuon-Mod(1lk~j~:t:>hon. 'Ow mpplicl-ttiw; d' E"'"' u;;; :&"i-~vv.rn in }t4:; 1.4·1;-J. 
sh.,:..U rmi: <:hang~~ t.h:e. &ifkre.nthl vdtHjJ! at fhf; TD e:ixtJ.:l"iC ·.Er,_if, tlJ rrwn>. than IuO m'V far ,1.H dc..t.a 
seq<H:msoL /vLUhmmHy, Ur Gdge jitter uddcd hy l:he ~lppl.krtbi>H d'S""'' shdl b-e no nwrc than LOn.~ .. E'""' 
s"h:.Jl h<:-; fi :b V p.:~1.k hU M.Hz :.b~~ WRV~~, 

~.4.JLL2,7 T'n1m~"ni.iH.er .Fa.u.l.t Thkmm:>e.·H, 'l.'b~nKnr:tter-s,. when <·>it.her idle <•> n0n~idk, ,di<>H wit}, .. 
1->bmd withAd; du.rrw.gz; the <wrhcdi<0 d. ;;:hm:t !:lrz-;uittt <~Y~'{?:!;;t> tiw Til <"i:reuL fnr <m i:rddir·Jte. p!>.ri<•i nf t.lmt·l 
r.utd shrill teemme t:ormr.il {lrerr.dhm a.ftt:t ;:;ur.h fault.& (!.n:; nm~v:eJ. Tl"w n·iaflritvdc of dw <n:rn~nt th:nmgh 
m.1.cb n ,;:hwt ~:in;-,;d "hdl r~vt ~~KC(·)'(•d ;-me mA. 

'JCl 
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is

Additonelly the MEAT! shall add no mee than 38 ne ofBiter te the signal received on the DO eirculs when
the Tibeieeuit te directly driving @ 100Lirempiive Ina:

 
 

1.124 Tranemitter impedance Balance, The commenanede te difkrontiabmede impedance
balance of the TD cironit shell evoeed 20-17 logC¥iGI dE (where fig the frequency In Mile} ever the fre-
quouey range 1.0 Mide te 20 Miic. This balanes is doined a6 20 lagthiad, where Eo. if an externally
applicd sine wave vollage as showbyig b4-1.

 

  
no

 

spiehine of tay 127 0 veshitorsnasi eens Chat Piageh sai  NEP: Phe beigries of the deshoereipmes yequleed af the trannmieney

 443LAS Cominctlela (PisteVioleoe. The poets
ape ofthe iansemiiter, B,., inesas al

Gof the teteal camnrionemnidc awhpert volts
howin Big }4-d4, eball be osthen OD mV geek,  

   NEFTE Eh fie: iz nat miended to 2
wenn Yercadl tugthereaddoer ied tees
inhde wolleer une rial dh iterieinine be ather pay

 
  BPS gqunpllases wk8 regialited! anttdry

Erbbies azinebined
fone "Phe ipundens

Sgnneey,   
 
al nel
oinend.

   

(i226 Travenmititer Cemmon-Mode Relertion, The annlication wh... aenown iy Pie b4-14,
shall net change the diflereniiel woltage ob othe PL dire, Bau by mee HOG aafie all date
siqnonges. Additionally the ode Hiter addedby the application of E,. shell bo nemore than t.Dne. Eo
shallbe a 13 'Y peak Inu Mite sine wave.

 

MARY Treneniiier Fault Thleranes, Transnitters, viberi anther idler noneidic. “aiall wethe
athnd withoutddeioes the duplication of short chtouits acrese tae TD eleenit for an indeficice sebded! of tiie
ond shall restume nortial eperstion afer such faulis are resioved, The magmiade of Che current through
auch asdhor>eotroaHsahall not exceed, BEM) pA.
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itrq)'\JbWi itP@i\6d At cf cith;w (Kt i;:;dirttttd itt 14~1£;:, T'iHl dft}w i:ih&IJ l»b d$:i 
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Fig 14-15 
'lh:msmitter Fm.dt Tnler-wn~e ~h~rrt Girf~iJ.ll 

io/XIEC IY:H:02--<1 : .l %q 
AH2]Jl.Fl~E Sm 60!:U\ UJ% hh<i<>» 

14Jl,l$ n~JIC(J(ver Spe:eHicfiiHOKW. The MAU sh.aU provide~ ft.et.i'ive fundion Sp&dt.kcd in 14.2. LS 
i.n ntv:mlad~ with 0:!1" shdr.ica!. ~p10dk:Hi:.:brw nftbifl (%.oebmL 

14,$,1.3.1 lteeeive:. DlfthN.•:nt:ut.1 In;:mt f.Hgrwl1L T.h:ffhrent:bi £i.gnH1s ~riv0d. o:n. th0 Hf) ri:reull 
that are: wlt.hin the envt.'bp<o of Fig 14··16 ;ar,d 14··1'1, c.ud hav<' a ma:drn.mn zerv erwwi:ng jith:r t1.p h 
±UU.'i rl.l!l thm'l. th(; i.doal sht'tll be &Qn.t to th(J m ci:rcuiL Tho l1Lf5. ns irt<i1Ud@6jitte:r CHU&Hl by an en<i(~!lB:r, AUI 
cahle a.nd h:'antiT.nitting MAL\ the t'rdswJ. raL:, end rtoi.o/Lt\clditimm.Hy, the NiA.U roter~:r shall add n(! mort 
tlmn LL:'i rw jith~r to the nx::d:ve ;;~ignd b<ef0n-~ &0fttHng the signal L:~ tJ:w D.I drenit 

l43"Ut.2 Itec~>iw~'>r' l.Nf.fen~:rn.Hml Nobe lmm:un.it;:r; The rer.ei.v1!.:r; when. pt<:;!l:limb:¥3 with l\fanrb1!.fi!· 
b:T+'ncm:kd &ala HH·xiin.g the f"l(Jqu.kmnen1;l!l of :LLiU .. S.J, ~:;haH sertd t.hL~ data t(~ the Dl cinmit with a hit 
ltAiS GfH~ m(.'!'SJ Hmn that tlJk~-dJkd i:n M,~.Ll.:Ot In addi.t.i.un, tlH1 n~o:ri.ver, wb:n p:r.e&.ented witba 3ignal m~xr> 
ing t.hk: mqak-sment« (If l<UU J. and within Hw envdop(i ~~f Fig 14··12. W:mU &ccqA: it r.;.s a link h111t p>JUML 

The recei'iel\ wh:i.k in. Htt.' Hle &.tat<\ shaH nJeel as .U:D.Jr.pd the fi>Howi.n.g algnal.i:i; 

rl) AH dgnds that whea fuHHoiun:d ~t tt>{1 o>Aput .m' Hw :ibtbving HltFr wm.tH _vwdn~:e a ;::cak nm.grri
t.!J.d~1 hll!IE than ann mV, 'H>e Hltt.>r is a 3-pdG !ow-p.:we Ehrtterworth with a a dB tUf.{){f at 15 M.Eh: 
{r~~fu k.o A4.2), 

(2) AU oontimtmw ci.nn~Joida1 cignbl<> of ~~mpHtude le~t than SY V f.H:ak-t,n....peak and fn1qu~~n.cy kiw lh>m 
21&H:t, 

Wi All akw wavw> of cin.gk cyde du.-$tion. starting wi.th ph.rllie n o:r 130 deg~eE>, and of HmphtudH 1mM!! 
th.tut K2 V pt.'i'!k-tu·peak. wlw:re tiv~ fn·xp.ti>XHY IF bd.wfoPn 2 Mliz and 15 MH:r-. f.\;; a JKortod (rf 4 B'f' 
h~thr~ and afl:.et. thi~ ~ingle cyd~, th{~ sigm:tl shaH &w 1m>s t.han aoo mV whmt mefi..'HJ:red thrV<o:~gh th~· 
tnh~r ~rw·dth~d i.n (J) <lfxMl. 

14.3.13.3 Idle In:pnt R~&imvior. The idle tQnrlition 0haB he dckct.ed within .:.Ut U'.l' of th.(ilw;t low
to~high. i:ran~itlon nt the H'tOOiver. 'rhe wr.::eh;(J:r ~Xh,dl tak~\ preemriinno< to i'.r»m'B that tt~fo h~gh-u:swtd.li'-.nc-0. 
tnmdtion ufdw st;:nt (~fidh: i£ mrt falMlv inb:•:rpn~hx!. Hf'! a rrihmn.~,·VHwrddla·tranEition, even :in the pn.'ii·· 
ence of signal droop, overs:lwnt, ring:ing, Glow wkag0 deeey w u cnmNruxtioo th~:rw.:>f thw to ~apacitiv(;l and 
htdvctive efk:·ets .in.lh.e tn~n&nl;ttu, link s.'1§mm·-;t, <md H:ct.d:ver. 

&t;
&
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144.1.8 Recuiver Specifications. Tre MAI dhall provide the Receive function snectied ia 142.18
mmecordancs with the electrical apecificntions ef this wection.

I6.LaL Receiver Dierential Input Sigeals, [iftrential signals received. on te HE cbreait
thal arecwilthin the envelope of Wig 1416 and 14-19, and have a maxiraum. zero crossing [iter up te
2ULS na from the ideal shell be eentte the Di arevil. The Lbs includes jitter caused by an caoader, AU!
calle aod tranumitiing MAL, the vivinted pair, aad noe, Additionally the MAU rocetrer choll add ne more
then 214 ne Hitter te the receive girael before sanding the signal te the D1 cleus.

ide3S Beeotiver Differential Meise Ioemeunity, Phe receiver, when presented with Manches-
ber-eneoded dala necting fae requirements of 14.4,L3.1, shell send this date fo che DF aieeudé with « bit
ines of woumers thanthat speelfied in 1.2.1.2. in-addition, the receiver. whan presented with a summal meet
ing the reqauicesnents of 14.2.1 1 and within the euvelome of Pig 14-12, sell sovept it ea Lik tewtge law)

The vecelver whilein tie Idle state, shall relect aa Alovagus the following aignale:

ih) A signale that when meatured ab the wulgebel the folowing Giter would. produce.4 peak mmgni-
tude lesthan 200 mV, ‘The fleer is a d-pule low-pass Butterworth with a 3 dB cotalf et If Ms
teeter do Ad, 2), ‘

(2) AH conlinieus dinuseldel dignals of amplliiude lease than 62 ¥ peak-to-peak and feayuendy Tees that
Ms.

(2) All site waves of single eve datation, starting with phase 0 or iddegreds, and af amplitude ieee
than 6.2 V peak-to-peak where the faynency ix betwden 2 Ae end TAMEs. For a peridd of 4 BT
befnta and after thie single cycle, ibe sigual shell be jews than G00 mV when measured through the
Miter speeliied In (2) shove.

143. 13.6 ile Taget Behavior. The idle candition shall be detested within 2.2 BT of Oxe last low
fodigh Draneition et the veeever, ‘The recerer ehall take precawhions ta anaure thet the high-tonalenoe
transition athe start ofidieis net felseleinterpreted ae a ellence-te-non-idie-transitien, oven dy the pres
onte Of igs Groop, overchont, ringing, slew voltage dacet,ot a coimation thers! due io capacitive and
inductive efibete inihe treater link segment, and receiver.

68
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t;:$.::::=~~,,:··=t~(~~ w:~it.' ~, *4:~~nt.:: :AA: t%~· 

~:;; :}···~::*=:ftk:i' + ~~:ffi· 

Wiw ht-&n 

P\V 

R'tW.%\fwe fliN>$\Hd:btl Ltqnd \F:dt.~tjj©~NHrrmM· .Ftd:tM 

Clbf>~,.,,%:1 fUM· WVW '* l-IW 

i04··:t:itj!hM .:f. WW :"f. hW+;H\ft\8f 

tttg 14,17 
t:k1:c~d\'0t' tHWhHirtdid Input V~:4b4£B»=Widll': ]fu!.Hl· 

lH><;}!HdHl'':t+ \Wlf.h:l:h i::h@ t~'lJ:l:fV': m;:w;;:::d):Md tr: 1'4.4.3>1! 
=~F¥~:1: ><~Y t\~ .. ~*#V ~::~::f :N }) .tA.1lz: t~o 10 h;.::=t:%i;:tw ~=t: f:# :~&~x~J h~.::: rtudr:~L-::d~ngd. ·w~:ltf~:.n. tJ~e· :&1:L/t.t..::: ........ t~:lt'W'In·t)>:k 

t4<< t,)}:Jf t:>nwmo:n4t1&f1H ltF]:k(!fLnti' .. ,. iih''>''.i',::,l:,~:;~~ :.:::',,·::;~;~~~~~~~~:~:'';~ 1~;-~~~ -~~:~·,::;;u;:', ::i;~:,;A~,:;:::+;.:;:,c:::ll~:,;' :::::;,·~;;:~::,;.·· 
nhMi<:l fbdi he L .if.i V p.:lak·h!·pen:k dWhtt'f 1\:'#VW, SOC k.H.z 
'A" hiW@f itl with edij&M t.\G Add)Linmd)y; hh&H ;:;\d:r\indt: n•J 

UYW9 t.h{Hl :Jb aM ~A' jil::t<Jr. b dP::' Fi[iHF.i. tni.HHH\1\:tt:d (li"\ tJH< f}f dtcui.t '[h+ (lftlH>, i"b}etVtW 

ti.rning: •A:· H.3 .L<Ll. ~uld ttw (>Jnr:::n.nn.Jti(Hln hi:dtJ<tn<l ah~ ~neb Lhiiit th@ i:JvqJt wdd ;:v:> ithn:e 
th~u\ 4:.,0· h.~:;; 

 

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



I 

R 
14U f1 

R 
i4.S .fl 

:f1g 14---18 

13on r:c dN.<.J.;; ;: 1tJ93 
A NSUE-:EE Sl:i-1 ful~.J. i()i)..:'"; HHbn 

PG 

Ik•cdver Cwtnm(.m·Mooe iiejedion 1\~_wtfX~x:nit 

402 t1 

.fig 14-U} 
(Jnu.unon-M.mi(: .lrupuhu:~ T'emt Ck~%11.a 

14..:iU.3.0' :Recoelve:r F0.ult Tol<ermnre. l.'ht\ r~wi.v~.r :-1h.aH tokmt.~ tb~: appE.cabm <~f fh~ni: drcrcit.:'l 
!x:twf.:·m thE: lmdr-< GfthE HD dr<:nit for 1m imiPfmiLo periml ofhrrm wii:hout dr.t.mq;B and .dtaU r.~Mmu; nnr. 
rmd uperutlmr a:J.zw &ut:h hm.lk a.tT nmwvnl. .Reeeivcn; sha.H withsbmd wit.h.:n.rt ibm ago a H!UU V tmm:ncn.· 
l1H!de im;mlSR [~f ~ither pdadty (f.:iRqmbJ.~ ik-< -lndiwwd in .Fig :!4-1St Thio dmpe d' t.h0 impul'ii<~ :-1"!-wH lx-i 0)3./ 
50 flt> (200m; virtual f:rnnt time, 50 pa vi:rtud time nf ha.U'vaLw), ar-; deHneJ tn IEC I\.i.bhe:-:hmt BG [111, 

H.:J,w .MAU-tw-AJJ[ $ped.fi.o.:~:hon., Whmt a MAU tr>nte.ins n ph.yakaL-'\m <..'0n:tweto:r., the tb.!bh'int: :'l(l<J{> 

ifi~~atimw &hall tm :m PL 

H..tk2.1 ·M.iHJ-AlJ[ t::loetrlmd (~hm~.acte.r.i&t.:k.:!i!, Th.0 deetrita1 chura<:Mrir-ll.:ic~; k.:r Uv-: driver Md 
H!('-<.;iv~:t mmp(mfon.b wilhi.u tlw !\&A.JJ lh.Ht; un:~ cun:n.~ctd to tht.\ AUl t>hdi tw ki~nt.in>i tu th<m~ !ipeciih>d i;> 
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Receiver Dommen-Moade Relection Test (i iromit

 
Serannenneetennesseececceccccecacae

Fig 14.78
CommonMee Tepoles Teet Chrowlt

idA8 Reoelyer Pault Tolerances, The receiver shalllerale the apolicalien of short chrewite
hebwoen thie lends efthe ND creuitdor- an indefinite pericd of time without damage and shall remome cw
tal poration aller ouch Taulie mreramoved, Reepivers shall withstand without damage a LENE Ycommon
mode Inipulsy ef either pilarity (Ey.ad indicated in Big id-lGh. The shape of the impulse shall be OY
8 is (800 ns virbusl front iime, Sie virtual lime of balfveloel, os defined in TEC Pubbestion 80 (111.

04109 MAUto-A0E Goonfontion. When ea MAT contains a ghysien! AUT conneeter, (he following spec
ifcations ahead be aret.

M24 MAU-AUL Biectrien] Choractorigtios. The clovtried characteristics farothe driver ane
neccives compenents witha the MAI?) Cael ane connected te the AUT shell be klentizai to those amecitied in.

ERS
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wotmc awr:vt : .W% 
ANSiflgggg;.; 8GS.1, 1.N<~ !:0\Ln" 

7A and "I J;, Adclitkmdly; Hw Al)f f.IO reeoivPr, while tn tb:; Idle tttate, 10hail :r.ejed an input wwvd"m:m on6i>S 

Hmn :.t1.&!.l mV d:lf:fecentkiL 

14 ... 35~.2 :MAU-AUI Meeb.a:ni~el Conrt0<tYticm. The MAU &lmlllm pt1Widml with a Lfi·:pin n1iie Cill"lW&> 
tu:r !W sp~dftt2d :i.n 7 ,K 

14.S.2JJ l11ower f)onliltinnption. FoHowi.ng 1\:ywer()n, the !>!Uq;;}f~ (~1H'rent d:rHwn by the MAU dmU be 
~u.ch that fr x 1\,,,. b h"Bt than nr equal to 2 x w··Er a.rt1pe~s&~md.8, whtxe lr ia the; peak 11nrge tuttent and. 
T.,. is the tin:w during which the c:tttnm.t ~m.~-"®td& ll:m largm nf 0.5 A o:r fHi x I;~' Afkw thH 100 ms f&lhrw'Lng 
F\}wect)n, th-t~ current dxawn hy the MAU sh.aU not ex1.X1ed OJ~ A when pO\vwnxi by th~~ AtfL 

1.'be MAtJ mhalli:K~ {:apahle· of nptlmtin.g hum dl p<mcible vt>l~\ &Otnoos, ind uding Hw&<; e:~.rn:mt limited 
to OJ~ A, as 1:rapplim! hy trw EYrE O>r repeat« throt:wh the m~i~ta.uoo af ti!ll perw.dssihh AUl t:abh\K 

'l1m MAC shaH rwt introclutl; iJXt:ran.«m signals on the 'I'D, 01, or Dl drcu:ih dmd:ng n.o:rrnaJ powe:r·ttp 
aml pow~w·down, 

:!U Char.actedatics of tiM:~ Simple% U:uk Ek~g~nenL Ex<:0pt wh.0re (~therwwe tb.Wd, thH simpkx 1in.k 
aegment ahdl l;;e kmhxi with mut'O\~ and kmd imp;;'0anoos of l{JQ tL 

14.4;.1 Overviaw, Th~ mediu:m for :!OH/\.,'1£.'"!.' b twi.;hd-rm.i.r wl.!ting, Sinee a dgni:Ucunt numk~r (i( 

10f~SE-T netw~:nk:S~ a!X ex~G"t.ed w be in.;~taUoo ut:il:hiing in,plaa~ l:m;;hiddhd t.dephnne wlrirtg and typ.k<d 
tekphony i.n . .<>L'l.lhtkm rwaclices, the end-0:~-end path indud~ng different typBE nf wirJng, enhle umnecio:rtl, 
and cn~sH ¢{~Imeds nnwt he eonsidkn:~tl T;'}1icarty; if DTE con.net..is to a wa~t tH.J.tk4 urung a twL~b¥l·pak 
p<:d:th ood., WitH cu:tkta tt>n:n.eo:.i throu.gh !.:miMing wi:riug and a crus<> cortnect to the repeater MAt!' in a. wir
ing dusct 

14,4.2 '!'r.w.~iami.Gn Parami~k~rm.. Each !ftmpbK hnk sqrrm~nt ahaU tMv(~ the fnlhxv.ing ch<~.tiM.tmieties, 
AU charact.eri~LCE 3JJetithd applY to th<o tnt&] nimpkcr link M~gmcnt u.rtleu; tKhtwwlM:~ nntHl Thew th:atH<> 
wd~tiet:J a!X gtfi(.Wahy m.et by 100 m of uni!hh'\lded t:wbwd-pmi:r t>.&bb c:um;wsGd of (US mm. [24 AWG] 
tM'i<>Uld pairs, 

l4.4.2:t lnsertimi W@~h The inserti.oo IoM of a fti.mphm.li.nk geg:numt dhaH be tw more than 11,5 dB Rt 
aU frequ.wnck~s .betwcm:1 iHl &nd 10 Mfl!z. Th.ls oonsh!is of the rtttemmtbn nf the twisk.'<i prti:ru, ton:nN±ttt 
ltiifWi:<., ®<nd rtr1lw:ikm hmgHi?! dow k1 irup:dw::ce mimm~b;b~0 betmx.m fhe Vatt(mf! (~Jmponen:ts of the si:mpht:f 
hnk segmenL Tne uw:ettiMtl<CmB Spt.<Cifh.::atLin :dmH be rnet *'h<tri the simph!!X hnk M'gr:nm;;t h. tennin.at.ed in 
~ou.rt{~ end load hn.pedantilB that satis:fy 14<LL2,2 and 14.3.:1.3 4, 

}<l'(fr'fL MwJhp4iY l''i!l::kn~.cJiM.;d 0.1> <r>.m )H AWGl cd:tk typle,'l.Hy a<hlf:>H~ &!l &th<nws.tioo. uf B dl\ to :Hl dB/tOO mat Zf) "(\ ':tlw b<iiff <<f 
.P'\f(J-I!li(I;<.Jib,bd ~&hk ~HNk l'igdfl<.:a~t l>.~:mp~Ju.t~Ull!'-' J~,mn,kmQ'o~ At wmremtureB w=br tiuw. Hl <(;, h nt>>.;y l~ ~•f~"~'"'l!T tv m<~ <~ 
!P-2~ !.>.' i:np<.~rat:~.tm~dafl"'titktl€ <:<thk, i>llt.!h ,.;; m•><lt pht.t<i>'>H'<i.te:cl <'il.hi<>£1., 

l4.4S!.2 fMt'f'creE!Hui Characterlsti~. l'lllp<etbwice, '!lw u:mgn.tt:udo tl:f tlw di:d~:r.entirAl tharat:hw.is:Ht 
impt"d&n(~) uf a 3 m length oft'.vilfhxt pait used in a iirhuplvx Hnk segment ahall k:o hel:wi'.~m 85 il anrl lH n 
for <~U f:rcquendAi:i hd;w('x:m fLO Mifx and 10 Mlh. Sinoe c.ryaraetn::h\tk imrw.danee tends to d6<::n:mwr>. with 
iner.eaBing fmqu6ncy, the alxrve requlne:mMnt is gm1*.<.:n~lly imph~>d by tho tondition that th0 r.nnguituthi uf 
the dha:raetmis.tic im.pediance (W0t the fhequ0ncy baad l l\I!Tb v~ 16 MH:o; h 100 il·:!.~ 15 LL Ahm, the nul:gnf-. 
t.udn of thl' tnplt; impedance aven'tged ovtw the fiJJ lvlHz w :w MJ:b frequency band of a &imple:xlink 0effi> 
ment tennin.atwd in 100 fl shnU he belwioHn 85 n and l11 tL 

f,L4J.L3 Medium Timing .Httew-. Intm¥ymhnl inlerfu.remx~ and :rdhx:rtionE du<!:! w !m~h~d.awao rub· 
rrmtdws between tandem twisted paira of a twhw0-ped:t llnk Bi)pllCrtt am!: effects ofeonnecthHI de'i-"icHs utn 
intr!Jd1.tcejitt0:r w th! CIH <mrl CDO s.igmib !tetdved on the Rn circuit, No mare than ±KO n.!ii !Jfjittet< :IJ1mll 
he intn:duced to a tf:,gt d.gttml hy h s.lmpbx Unk i%*m~mL Th(~ tent &ignd ®.baH have a piidt rtmphtudH of 
8:.0 V 1nd 10% b £NYfi, riS£ fmd fall tim~ !Jf 12 ns. The content of the ttf'lt signal shaH h0 n fubru::h;mtttr· 
tcnwd.ed psr:udnwrandon:~ Mqmm.&' vr:U:h a mininmm :re_pehthn ;m:riod nf fill hib. 

NO"f'E.~ fl-ra.tl.<'lll'J~ oft a lwf:!!Ud {'@it (v!\)('ll m&'ITi!Od v. 'M' "'bl'idgd. mrM- ,:;r "ttd;r;') m!J ~m:•mHy <:'EU%1 0.~Wk~ ji!tt.r ffnd *'ii:t @ouki k'· 
i~>~<d&.A. 

ISO/IEC 2909.4 + 1988 os , ,
ANSITREEGio G029, 1999 Ratton LOCAL AND METHOBOLSFAN asia aETINORIS:

¥4and 78, Additionally the ALIEO receiver,while iy the idlestate,shall reject an inget wavetiem oflose
than 2160 wV differential.

i422 MAG.AGE Mechaninal Cocmection. The MAU shall be provided with a Livin. male gannde-
terse spechiied ix 7.4,

i4.3.3.98 Power Congumption. Following Paver, the surge current drawn by the MAU ghall be
wach, Chet in xD, is dete than areal te ox 2"# ampare-seconda, where iy ia the peale surge carsont and
‘Ty ie the time dering whith the cuerent exoseds the larger of O.8 Aor 0.8 x Ly. Adler the LiGoume following
Pawertn, the current drawn by dhe MAUshall not exceed 0.5 Awhben powered bythe AL.

‘The MAUshall he capable of agerntingfrom all possible voltage soured, inducing those corres? Tmvited
io 0.5.4, ag eonnliod by the LYS or repeater tnrous)) the resistence af all permissible ALcables,

The MACshell not introduces exbraneous sigeais on the TH, Oh, or DTeirewils churing normal sower-in
aud power-dovwn.

id? Charnctoctetios af the Bimplen Link Segment. Datel where elherwise slnied, the aumplex Hod
gogmient shall be tosted with soneaud lond impedances of 100 (2.

i¢a4d Grerview. The median fr IOBASE-) iy icisted-peir wiring. Slace a signifiesnd number of

LOBASE.? netwerks ave expected to be inetalled whilieing In-pince unshielded telephone witkiyaad typical
telephony ingiallatien oractiogs, the end-to-end noth including different tress of worlsgt, cahle cumnectors,
and crags wonnesta must be considered. Tricaliy, @ ETE commects to a well autiel using = twisted.~petke
patch cord. Wad oullela connect through building wiring and a cross commect to the repester MAU ms a wir-
ine clases.

MOTE: SEASTIA BGs CSG LA TSE mrovtdas apecdiontions for media acd iatallanlon penctions auitahla dir wae with tile atandard,

ida Tetmmiasion Parameters. Bach elope lucksegment elall have the follewing characteristics.
Al dheractaristies speciied apply to the total sipler Hak aegmdnit unless otherwite nated, These charac
teviaticg ara. generally met dv 100 m of unshielded Geieted-oalr cable competed of d.BommM4 AWG!
boltedpushes.

i441 imaertionLeese. The insertion lowsof a aimpler link segment shell bene more them LL4d0 at
all frequaticias hebween 6.0 and 10 Miz. ‘hie consiaie of the attenuation ef tbe twisted mates, connecter
losses, aadreflection lomen due te impedance: summatehes belwoen the varicus componsnis of the singles
Unk segment. The insertion isa opecitiestion shall heme whenthe shupies link semment in terminated in
antires andload impedances that eatiety 14.3/08.2 ond MAS4.

aoe Mulipair PYGhaineuieted 0.6 rom Td AWG coble typieniiyaxkiiite au abienuation afOa to DgBe mab 20°, The does ofTaated cable ahiiine mimnidicant demperatues deaeudinoe, Av cemmerituran grater ther 20 “O38 euay he gacecsatey ier cee a
lows.tentupdradageedent niblewis aa neat piveiaated ashen,
  

i44.2.2 Divereatial Characteristic Impedwees, The magnitude of the differential charccterists
mapedance of a 2m length. of twistedpair ueed ino simplex ink segeeentalell be between BS Cand11 0
far all irequencies bebween §.0 MEze and 1) MMe. Since characteristic impedance tends te decrease with
increawing frequency, the abave requirement is generally lbeplied by the condition that the magmiteds af
the characteristic Wnpedanee aver the frequency baad 1 Miz to 16 Mix ia 1062+ 18 ©. Also, the magnl-
tudeof the iveut impedance averaged ever the G0) MMy te 10 Mis Geagueney band of a winiplew Huk see.
went términgted tn 100shell be bebween 85 0 and 2.

It.t38 BMediow Tieng Fitter. Intereymbel interference eid reiiections due to inipedance novi
mumiches bebween tandem twisted palta of a bwisted-pair link segment and effecia of connection devisescan
intadiiee Titer to the CDM and COO cienals received on he REY ctroult, No more than 14.0 neofHitter shell
be introduced. to a test signal by « dloplex link sugment. The test signal chall have a peak amplitude of
5.0¥ and 10% im 9008visa andfall times of 12 ne. The content of the tose digna! shell he a Manchester.
ancoded pseudorandom sequence wilh» minisrepetiiion period of B11 bits,

NERVE: Gttenches offs tebeled! pair ieen relbrred to as “bekigedtape” de “ete will generally cause aoaeeivs Utter and an ehoudd begonnidodt ,
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14.4.2.4 Tk4ay. The I.'G4Xirrmm pwpagaticn. dday Qf twidil?.d pHir ~J.l be 5.'i ndm. (minbm.m. vdm:it~,r 
nftL585 x c L Th(~ mHxi rrmm p:rnpB.gatinn ill: by n:f a H r;};:;Jegnwnt dwll ant <oxuN.Od WC<l ML 

14/£.3 Cm;llpli:ng ParamHkws:.1b lJ70ld ruwes;:>iv•: >O!mphng· oflli.gnals h.etwm.:n tw.iNA-!d p<ri.w d a twirit:if.J. 
pair cabl-e, the c-ru;;;~htlk muod be limi.wd.. (\'ifiSSN.lk lose is 8pec[Hed fo.r th~ twti>kd pd.rs in. a twisted-pair 
Gable o:r twktted-_pai:r utb!.e bind~Jr gxonp that am lWed as :WHASE-T twmted-p.air llnlm. Cro;;~ah"lk "b&;;~ ia 
Bpedtkd with tho far end& d both the diaturhed and the dlstt~rhing pni:rs and the n.ea.r end of the di<Jltlrhed. 
p4i.r tetminated iP :tnn H Driv<.::rs nfdistu:rbing pai.t's: dn!l hwve a :oif.l(.m::e !m.pedznv• of HXl iL 

t4,4,JU J.Ji ft(.~:t"{~n.t~nl NeKr>~.End f.":nni!&talk (NBX."f') Lo:sw. The Nf'.X.T loM> hr:tw0en h.n,v t:wn tw'la:t.Hl 
pni.m of Q t~t<'i~!:Hd.~pai:r cr.1.hl{': is d{'txfmhm~ upun Ht(~ !<wnndr-y nfthn h,.t·irted·palr z:;a.hk. Shi!Y) the pt").~rimity· 
of <.<.n.y tw0 twist.;,.! pai:rt~ it~ i:n.Ruenced by the t;ht of the twi,.tedMp.ak caW{:\ the NEXT k~ss is dH~rJed by 
twisted"(H~ir cable she, 

14,4$,lJ. 'l.'lw'e-nty-Five~Pttk CaMe and 'f'wewty-Five·i~k .Rhlth.,."'r Gr~;m, Tiw .N:F.:x'f' h§."'.f,; 
betw~~<m any t:vvG twisted pdrn in. 11 twmty.fiwqm.i.r twLtf:d.palr cahie o:r hind.~r cn.mp v&~d fm'" 10.HA.Sf:·T 
apphr<thtrxu;; slnd bfr at leH&t 30 ····· 1.5 ktguj.HlQJ dH !wbm''f:' fh the fr.Bquertz:!}' irt MJh:) over tiN fncqurncy 
n-tn~_;w 6.0 MH;:: <md W M.Hz 

14.4..:11.2 Pour...P~\1~ Cehle. 'l"he NEXT luh!!~ betwe0P. any tvH> twi&l:.ed. pai:r:s in&. LH..rr·p<{ir twit;tnd· 
pair. cabkl wwd fqr HH.'i.lLSE>T appHe~rt.i@s rhaU b&' at kiH&i;i':G ···· 15 hgu;(!?W) dH (whPnl fb th.$ h·ew.:t%mcy· 
:in MH:.>) uvH thB fb:>qmmry nm~,w 5.0 MH:~; md W .Mlh 

l4.4 .. i.Vl Other (.";~bh~s. '.rl;e !'>J"hXT loth\ rt~quiremmtt :Rw clH other. twi&k:d·P"ti.r cables gbill be the 
ru.dtipkr-dif,;lurhe:r NRXT loes (ff 14 AJ.;,( 

i4,<UL.2 Muitipk~·Hbtn:r!M~r NEXT O.WDNE:X'f') l.o1lll!l. V/!wn l> twii.'Ld·pa.ir. cnhk nr twist~!d-pai:r 
eahk bi:rid<J:r §YG\~P runL{ine twisted przim from :mdti.p\E .HJB.ABE·T twisted-p~J.ir Jidt: e~v.nwnw~. dw multi· 
plu-dkrtu:d:.mr c:rm~iltclk. loss is d.ep0rh~ent UfM~ th.l;:! .sru,.;citic se"ltctkm l)f dbtu.rHng ~md (U;iitu:r.bi\·d paL.;;:, hw 
l;:!aeh 1\Jf.U\.SFYf t"-"'(·;ive pair, M.DN.EJCT b rm~aam:nd by .having- dw nmmJaing :m~ar-·<md tr-.ansm-l't pr:l.rs 
(t:m:dud.inf~ the tnmwnit pai:r amwehh~d with Hw t<{{~eiv<Jp<lir u:n.du U.et;tJ drivert with identir.d Lnd syneh.N· 
:n:b;(d sinH wavu <t:l;;n.ak., MDNgXT may Hl(1n ~w d.Hhl:rm1.w:d frum th~~ sigmd "k1vd obMwv\'-d on th.ii fi':(~!~VE 

pair umbr. k'BL 1Jy e:tamin:ing a.t! pair combin.atimtf with a fix:ecl.numbe.r f.lfd.btl.l.rlx::rf, a cnnmhtl-;.,.• di~tri· 
bution of MJ.JNEX'I ia obtained <>teach. f:roq1tmuv ~~fintm·xml. T.he mw fli'r<:~mtlk ofthlH! cmuubhvG i.}htd
bnbm. 3h~dl 1:;.:., Et lead; 2n ····HI lug_v/f!Hl) (wb~T f ia the fml[llk'IK'Y in Ml-lzl gt iLG MHz, 7.5 M.Hz, and 
10 MHz, When Uu~ nu.mh•:r of posl.'iblh eombtnat:inua allowed. by <t (;J.hle i<; fGwn- tim.n 100, Hw MDNEXT 
kml'i fin- aU combimrLkrm re;luxll ~w at lB<mt 2il ····15 bg1.ol.0'1Ul (whm:or.• f-in Hw frequoncy in MHzi nt fiJI MlJz, 
7JLMRz, and :W hif(:L lkft:r ta 1iLVL2 aml Appr;:'"r.dtx. t\2 for a tutorial an.d ~mJ:1wd fw edimatin.g dw 
MD NEXT lw:>s Err a M.mplete n.-pt~ir t~J.hL . 

1.4.4.4 Nol&(J F:a:~vi:t·onm~.wt. 1"he noiae kwd on the Hak sq;rmmttb stw,ll be ;ouch Hmt the ohjedive (JH'i.W' 

·r#te i~ mGt. The n0i>;:e <.::nvinm:ment <X.lnsi:sts ge.nera:Tl.,v of two pinwxy mntribubrs' crmwt<dk fnmt odwr 
1f.HJA.8"t.i~T dn•uitc and c'!l:brn.arly lndun~d impulse noi,h!c, typkaHy ·.kom tebph.une ringi.ng and diahng zig~ 
nah, and <>ht(lr offi~f and h~rildh~g f~qnipnHmt, 

lUAS Impul~m Noiw-~. Tho;: tW·Ji'AW"' rJte of (ltlC:J.IfhMt0 {}.[ impo.l~w• W'f'4h-'.r than 264· mV shdllx! hm; 
Lh.&n or Hqud to 0.2/s riD HlG(l.;S!U:red. nt lb.; (r!1tput cf the r(~Hovring SIWeitxed thte:r, FoHcwing the atart of w:y 
partinda.r hnpuh-o that is wua#;.f:d, &ny <td.ditimud i.mpdae dmlllx~ ignun~d f(n- R period Gf 1 f.!.B. 'f.'h.e .t!to:qik:x. 
!i.n.k gqpn.nt; 1\\haH be tetminati':(i at t.h.e ht end in J(l{} ft The inter i..<o a ::l·pnk Butterworth bw-paas with l~ 

~j dlh'Utoffat 15 MH2 (rHkr toA42), 

NO'f'E~ 'I)?k'li~ly, lt.e- imp<>W!"l r...ohO&o "("~""''"""'" m.h> ..-.::,~".8'§> \r;w,rn>'o!r hy one dec!'<lk tz•r "'""-+ z; dB w il &.H dl..B.dfo<! ;., H;,. t..h~;.,.ii..,_,kl 
""lt"~"· F" ~'-'~'"t '~k of N ~.o>.mtl\<!1.> b rmo~.w>.H'>'oJ oo. a !'l~!i.~ twbeirn.t f>Jlk r;,r~d filt.ot .0.t !.h"" !Opi?t.Ofied. wH<IJ"'.' !:kw~>hdd, t.b!.~ mN.HIJ 
n<.>if!.e .. m~rr,il-; •~ flf'f'"!".rn~ma1J.'!f 1 lr>tu,(O .2/N} dB. trup»l!i>o~ ""'~'~' '""·IY· k' f~ l:.mm~ r-.\•HP:IN",.non <~~.ltd rbodd oo m,;,&~"'"d (>'>'>or "" 
"'"m:"~'~' ~l'"l<J (l f iJw. ... 

u,,L42 Cro!Wt&lk Noke. The "k•vd nf (T(JG;;!Lt\k ll(/t'K on li simp10:>. !ink fBg""m~'h t dHfl-i<11d.~ an. tbJ kvd 
of dHJ diaturh~ng ~igpal(a) and th~~ cnm~:<N!k kms hfkween the pli:r{s) earryi.ng t.h.e rJignd(e) t.m& th(1 dis-
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31442.4 Delay. (Phe mazimam propagntion delay.af twisted palrahall be 5 aire. (omiimes: veloedieafC.S80* of The moaxinnin gropapetion delery ofa ink seement whell aot exeoed ee ie.

14143 ConplingParumdters. To avoid axecesive couplingof wigmals between twisted pairs ofa bweinted-
pear cable, the crowktals auak be Huniled. Crosstalk loge is apectiied forthe wished palrs dn atevisted-pair
cable oy bevlgtedpalr cable binder group that are used ae LOMASE-T teigied-naie links, Croostels less ia
apeetiied with the fer ends of both the disturbed and the disturbing pairs and the near end of the disturbed
patr tertainated in LD O Drivers ofdietarbing parte shall have a source impedance of HNP,

M444 Didferontie! Neariad Crosstalk (YEQCE) dase. The NESTlose belaveern aie bro belated
padres of a teisted-perr cableis dependant wpen the geomelryof the tyeisted-pair cable. Shice the prostate
of any two twisted pairs ie iniivenoed by the sixe of the twattedalr cable, the NEAT lose ia elfecbed ber
heisted-pair gable gine,

LEAL Pwenty-Five-Pew Oable and Tweoty-Five-Pair Binder Growox, The NET loss
bebernen any tre twileted patve ina twentydivenade bwishedpair onble.or binder grou used fer [OBASE-T
applications aha) be ableset )-~ 15 logyVIO) cB Gwhers Tis the frequeney mn Mia) over the Prequescy
renge 6.0 Me ead Ld MH.

1444.12 FourPair Caide. The NENT logs between. any twe twisted pairs in a doucepair terieted
pair cable used Tor DORASET epplies tious shall be ab leeelaSlogoffl0) dS bwhere fis the frequency
oe BOEs) ower the feequeney range 6.) Mie wed 1) Mie.

1446.15 Other Cables. The NET lose recuirement for all other twivled-pais cables shall he the
maltipledishurher MEETless ef i44.3.2.

ID.¢S2 MulipieDisturier NERT UADNERU Wass Wing » twistad-pair cable ar twishedopair
eohle binder @rous contaime wished pairs irom uuiliote LORASE-T fwitted-palr oink seermerite, the mulEi

ple-disturner orongialy luseas dependent upon ihe enecie selection of cliatiarbing and disvorbed pairs. Por
wock TORASEAT receive pain, MONEEig meosueed by heiving the remaining nearcud tenant pales
taxcloding the tranamil pair usseriated with ihe receive pair under lest} driven with Klentical and synetorc-
figed sine wave sienela, MONERY mee ther bedelerminead from the signal level observed on the receive
pair under lest. Byexarmusiag all pair eeunbineienswill a fiecd mumber ofdisturbers, 9 cumulative Gistri-
Sution of MDMEAT la abteined of cach frequency of interes! The oce percentiic af This ¢hntulative date
bution shall be af legal 28-0 logysfii oekere fie the Trequency in Milglal G0 Mia, 7.8 Mie, and
iGMiy. When the number af powsthie combinations allowed by a cable isfewer then LOO, the MPSNEXT
losd for all comlanatione shall be ot legato -- 18 logy,Uh Gvbere Die the frequoney in Miz) at 4.0 Ea,
VOM: and 10 Ne. Refer te F2 and Apoendix AQ for a teterial amd methad for estimating the
MDNEATlogs io a oomplete megscable. ‘

 

iid Melee Taavirenunemt. The noise bevel ovthe Tek segments shell be such that the objective error
vate is met. The noise envitomment cumisia generally of dy penuary contriimitors: crostalk fromothes

IORASE.'T chronite: and extornadv indeed tmmuise noted, peplcadly from telephane vingand dialing sige
nals and other otfieeand building equlement.

i464.ipales Nuvige. The avorace rate coomurence of inipolucs eregier than 26¢anV shall be lose
than or ogualta G24 as mensered at the whut ofthe @lewing epesiied iter, Following the atari ef any
parkicuiar bnpules tet is counted, any additional hupulse sual be ignored for a period of] ga. The strapler
lnk seoment hall he terminated at the dae eee is 100 «2: The iitetida depele Betterworth low-pass witha
3B cuteat 15 MMe referte 842).

SRO: TendonUse dengue Ieindatecreme. ieked elvesae inversely by aoe denade foreach Sdite 3 28 chawge in thatheighold
woltege. Ef o short crate of No eountae be wagers’ OM & apace reeaacadd sotleaned Riker ai the epecitied voltage thecshold, the mdi
OOS muni Me aapreminatniy Ting(ANP dS. Die opige ray be a lered phuorenon and whould be tiaisiacieed eer ary
sorbeaitén! guid of Listen:

  
 

14.4,.4.8 Crosetall: Nodec, The level of crosstalk noise on a siutples. Eok segment depands on Uke lewel
af the disturbing signel(a) and the cranial joes belween the peolris) carrying the slewel(e) wel the dis

207

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc



(2()/PX; 8&WS: 1SJ9i\ 
/i.NSUlEEL SU 802,3, l'.HJ f:Ahivr' 

t.ur~wd pais:·. With tl:w mmdttl\1.111 txa.n...'m1~t kvd ( l.:;LLL2}, thJ) gfn.umA.d3."1 CJ'ilSS~ktlk: ln&!' 04-4.8,2;), atvi nml" 
tipk, :nmdcm Man~-+wst'Er··iHH>u(kd dlstu.rh.'L§, tb.<?; punk H?·lhmmb~lk :nniH' Ie.vi'i.h; M ihll<~Et.u:·od at th.< 
rmtput d't.ht> foUowin¥ rpor::i.Hcd Hlt.:w clv.,n be kss d:mn o:r t~qcv~l til 264. mV The filb:r is a J-pde Ih.Jtter
worth. h'\v~r.wtrs wiG a 3 08 cutotT nt l5 MILt Vdi'J~ tG A4L2L 

1.<L51\<f!J[ Sp®d.fi.i~atimz., 'l'his JM1ttion d.E'nnN> tb; MD.l kH· Ui.e twiskid--pd.r hnk 8-t-f.,'E.N.WiL 'flNi Hnk tGpdog-y 
ttqui.rtm 1?1. c:wMover fu.nchon bd;wem~ PMAK hnplmnenbrtion and lm::aEon of this t:t'Gi.-i8UV{H' is alMJ ddlmd 
h thiE H&Wt:km, 

U.SJL l\liH C;:mue·eb:~r.& Eiwht .. pin eomH;durs nwe.ti.ng t.b; :re(_p.lir<1:m~~nu; d' &·K.:ti.0n (l <.md B\gum& 1-··E nf 
180 @g'f? [.2fH shaH lx1 U~()d as the TIH..>cb:miceJ b.tetfcv:x~ to th~\ twistcd·p<ii:r li.ak f<t1g'.tnt.HL 'fllt plug t·mmcc· 
vw shRH he '.JSt.d on Hw tw~r;ted,pdr link oogmt>nt and the j"ack en the MAt!. TheHe t"im:nN~tm:'S ,~n~ depkted 
Ub:r ~:r!i(>:rmatl.nni~! u~e only) i:n. Fib'% 1/t-20 <.'!nd 14"21, The fdbwin.g t&hk !lbnws th~ H!i>dgmmmt. of dg:n;d(l te 
cnn:nedm'.' n::tntad;~. 

GCft:ti'AC!C 
1 
2 
3 
4 
5 
0 
::"">· 
i 

MHL81.(L"ftll. 
'i.Th 
'I.T>-
H.f.h 
N1d uned by WBASK'l' 
N{~t used hy HJBASR-.'f 
if[). ... 

N(lt mwd hy;r 10BA.S.R-T 
Nat uc;ed by WEASE-T 

Fig u.20 
"&TAU :&-10! Con:t;eet 

Fig 14<21 
'.fwiwh%:t.'Pci.w .l.;b:tfu: St~gment Connectw~' 

2S8 
 

 TAMOAL BNE) MEVPREVECEIT S) AURELREC:

borbed pair With. Ghe sadaiwuns Gommemedt level (143.12), the aimuenidal anmaatalie loss (46.4.5/25, ame saul.
tiple, random Monchesterconcoled cisturbers, Gye peak eelcrcestalls seiee levels ag aieasored at the
ouiput of the following specified Hiter shall he less than or equal te Bodom‘Te fiber de a Swele Barber
wert kre-pees with a GdB eutofl at 16 Mele (refer te Ad.)

   

8 MOOSoeolieation: This aectlon defines the MEM forthe dwisted-oalr Lindk segs
rognires a crossower fanction between PMAs. Dole
in, this section.

 
 

cork, ‘The Heck tometer
mentation and locubion of this crussever iw alan delined

 

 

 
  

 

SED Connective. ightnin commectors meeting dhe requirements of Seetion 6 dnd Figures 1-5 of
ISG G77 G08 ghall be usedae Lhe mechunicnl inierface to dhe twisted-pair link seement. The plug comer:
tor shall be weed on the teimted-oals link eeynitnt and the fack an the MALY Thea commectare are desicted
(for beformntione! pee oriel dn lige 14-20 and 148) Dine inllowing table ghews the asaieoment ofslienalste
contiachor conbacts.

 

  

  
 

STAD
4

Net usedi
8 RG

e Net used by JOBARE-T
& Nast used by LOBASE.?P

 
Pig 14.20

BLAM) BEDE Comat’

 
Sig 1432

TwistedPair link Beement Comnector

ane
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[~.V."JI!'XJ ~:H0;;<l : 10:>1\ 
AN:Sr:'U:'J:':L Sd 001.3, lH0$ Frliti.'"' 

14Ji.2 (1:nm .. .-'1~F'lf(~f' F\uu.-'iiol!l, A cru~W¥tH' n ... mttlon §han he implemented in every twbmJ.·pah link 'f'he 
;.'T<JSEG'd)r 1'und..;.m; <:X>nnt.t:t.~ tht tmrwmith:-r of mw MAU b.> the nx:oi>'ul' ;,fthe MAU at tlw nt.he.r <JnJ <A'i:Jw 
t<lltisk>d."pa'i.r lb.k, fjnw.&wt~:r lhn.ttiom ma .. :v h:; impbm·r:nbd inttn\.a.Uy to a .M.AU ~w d;:·w,whHrH in t.h2 
twldi¥!·-patr link Cor MAU~ nmt do nnt i.mplcnu.mt Uw ~~Wt!§O\'t':r fu.w:hnn, the e>ig;w:d na.me11 of 11JLt reft.T 

w thHir own inmma1 d~'<:'\li.t.<;:r, T\w MAC~ ttwJ do impkm~ent. t.h.e c:ro&!>:(Ytr f'un<::tion, t]u~ cign}l] w:umw :rder 
t.<; the rem<:ste .MAJJ qf the twbt:e.d·pdr link Additinaatly, the A1TH u)n.m~d:.<:ll' ftw <01 MAU Hmt. impbmod:;.< 
tlw tm1!!flGV~'' h:mehnn !'\hall h~· mflrkeJ with the f.f''~lph.kd gymhol "X" .. f.n1:.:xrt.rA I.m.d Cf!J(o.t.t'I.Ul ..;N)01!M>Vt.:r 

fh.nthm;s f.M'(~ shown in Pig 14-22. 

TD"" TO+ 

~~ t 

TO·· Tf.l·· 

RO+ RO+ :>=t>---<t:=! ~~·· 

HD" RO-

MAU MAll 

MD! MO!·X 

f[H TC+ j--.... 
~ 

·2 
ro-

nn+ 
:;:! 

I!> 
no-

... ..,..."""" ............... "'---··- TO= 

................................. _. ............................ , RO+ 

HD··· 

.f."ig 1.4-22 
CnJ!li@OWow .Fu:nctian 

2 •... 

:>····· 

6 

Wh~~n a twl.sttd"pa'ir link cnmwds a DTE k~ H mper.J.U~l) it ifi K'(nmmertd.(:~:i that t'hf~ e:r,xw;ul<rer 4&. imple" 
ment.od h~ th .. : AiAt! loed to tbo h'f~Nl.ter .. If hcth TJL\.Us nf <01 hli-''i!i!hKl·p?Lt' link o.mtah int.or:md enmmwe.r 
htn.ctinnh., un add;ihonal;h~:Wrna'l cn~!!SGV<T. :l.s netf~'"11H:ry .. l.t iB n~tm[~m<:fmrie.& Hmt t.h.e ~nJ .. %&>e.r h(o vbibh to 
un b'"taJkr f:rnm on11 of th'i:' M.AU,. When both MAUf:! e!mb:dn int<:~rnal ti'mkKrvcrs, it ig. th.rt.[wr rzeom· 
rmm{.kd in mLwor.k.s in whid< thn %pnlngy i+::ntifief.' dttmr "'cott:rcl bz..;'khnne ~Bgmart o:r. a e&.ntr<:!! htJb 
thM the TAAU fvt'thezt. fNm HH' nmtnJ ekmt>.nt he &.'>signed th.<e (i'f[t:ern4l ~r051HJV<~r to mahi.ta.in 
<:~onr;btimey. 

DSCMEESG SEG3.8 - O08
TEMAS AS ANSEESed 3.8Hao Rdieises

L462 Crewever Pauction. A crossover function shall he fanlemented In every twletedoaly Hnk. Tie
wussever funotion sonueete the Gansmithos of une MAU b> the receiver ofthe MAof the other ond ofthe

tvigted.pade Link. Croasaver fenctions ovaj be teiplomeriiec! informally ti a MAL or eleeshere in the
twinted-paie link. Mor MAUs that do net implement the cressever funclien, the signal pames of Lirefer
toeit gwinterial cherults. Fer MAGs that de iepiomeant the crossover fanction, the sigoal names refer
te the remote MAU ef the tvisted-mebr ine. Adaifennliy: the MIN eenteriir fore MAL that mopiements
the erewsever fonction shall he marked with the graphical wenbel “KY Internal and aeternal erosseves
Trackions are akown in Big 14-22.

 

 
Tos . “

ae 2

me >
BED}

é

MAL ' MAU

fa) Eorhermal Creamers Payee

oy -—
REN BAO

_y TBeES:
rope pvrannsnawamnaastanancisaananneane PP

BEDE eeneeceteen Aobe 
ERC} mnrmnmurnnrinniiamnnmmainnnn SEE

| Ln
th) MAULBeahbedded Cengenaer Precio:

Big, bee
Crossover Pumotier:

When o iwigted-patr link conmesta a DTE ia ropesten itis recommended thet he crossover be tople-
muried in (he MLAL! local it the repeater. Wbeth MALI of - twistedsoatr link amitsin dafernal crossever
fumetions, an askiitional oxbormal orwsserer is neresanry it ie recaiiineniced Giet the ardasever he visthie to
an installer from ose of the MATs. Wher ‘both MAUs comiein Interial srusdewers, (iis fortier reeen-
mended in n¢lworks Inf which the topoloey Mientilies cher g.omitral backbone segment ora central bub
that the MAIP Suethest fom dhe central element be assigned the external eromsdver fo mahiteia
coneeen.
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lHOr11E:C· #HOI··:1f; tS~)d 
.~ .. USVfBJJ:f.t Ht~t tl:HJ . .H .. }ih~~r BdY:b1: 

ltttphcit l.m,pkgneni.<&titn\ <£dn' n:nJ+<kW1Jif fknctin:n wit!l.Ml w t:wi.®;kd·p.i!lt <abit, <tt &t M ·wiring fkll.Wd., wh.l!t) 
wm ibrbhhimt, is bmyn;)d th>t !M'.Uj)6 ,;;fth{i? &t:.tnd&rd 

Ji4:Jt Sywtkttt Cttnddkwati.on.\leh The rqnm.br unit sptwi:fhltl in Seztian it. fbttn§. tbv nzntni& m:dt fhr ilin:hWtXX!l· 

tonnJwti:~:r:~~i~~~~~:i~::~·::~~!~4i1~~st~::':;'~~=: ~:.; ~;~ :~::b:~ ~::~;:~nil!J::\t;~l:'r.~::~;:': ::~~:r:l~:~:s~~: 
(}8!\dMULJ n~;{¥i'l1rk. tf.{pims mdwntk td.tv ht he Hmlkd tn ~~nntrcl rnw:;d,..{d.fi prqrq;~tHon &dhy h> metA fhtt 
tnquitH\U6li.t4 d"<MtiL'i-UJ and 4A.:iU,, ;md the ttttlnbG:r uf r.epest~~r:s hd.:V?0Eti hny hvn DTJ£,;; k• ~m Urnite.d in 
nn:hw lli hmH th(~ shd:nkf.q;;.v. of H~t.: i.nkwp~tdn!t gup As it t:rsvd.E thr.»ug:h tlw ;\dwndit CvnJl.gumti.m:~. ruhm, 
which wrwu.re tlwt the% Hmit1.1 kl!V Wit t:ti1WX!tJd, d.N': g!tt(ti h Se-etinn Ul. 

!4,.1\1 (}nu®rffit @&ftity• All eqni:j)fnhrtt WH<d:.i:ng thht &U:ncl.e.td iihtdl >Y!rifiJ:OA tn QtH nf' l:bii fdJo"":).n;g IEC 
PDbH,~wtiont: auo i.FL 420 lBl, BK 90@ 

l4:tJl Nntwowk f&aft~A;y;. 'Fh:i.r: <%HA.:i!1n vAt fowtb !t muntww nfltHDGmDJ:1-ttm:lbJ:hHtg: iMtd gt~hko:linn& ndd;.."'-7 tn 
wi£1\,,.::V ,,,,),,,.,,,,,,,,1\c~:: dw !bt k: rtt+fb.:r fHN dkli% it ·Mfdrt;m ali piM·f-'ihk kMlw>f Tht1 dvBi[n>:Hi is. 

oxlti!HXit the: .. re.te~;.-£usJ; l~Ji~:td.: AHd in:t:t::t:t:M~.tJ#ntJ~ i.~OJbt.y *:%tt;fU:l$thHM§ Vt ffi::f:1:f.:i.q:ttt= t:tlr.n:~r.ti&nt:{~ 

t:\10 n:pprnpd.i:th.~ reqnfh)'i:l:M':nhJ .. 
LAN z\tbk &.Ytd~ontt< d.eacri:itmd iJ! thiH iH!ttimt itxe td at. hrwt that ditN&: elH:Xtind md'ety llHt;rn•d;o; 

du:dmg thdt? inst.t1Hatinn and ut+, i.''hrwc !m.'f;Ardt NtV1M1 ftH .. !mvw 

CO Lhnwt utnhd k!tw1*m LAN compnn+ni:s and }f)WHt, Hnhhnft, or ~xAilWtiJ\in\tklnE drnute 
on Stm.tL d"t~lt'Ji) buildup 1});1. f..;,\N" UtbhiiJ nod umtp(H'HJ.t\ftl. 

B:ir;l><1n0rgy t:nmdDntB eouplmd nnb:l ibn LA..N tHhh• &yshnn,. 
(4.} Vbh:n:p;e pt'!hmtial diffenn:hcMH hntw6H't iHd'hty gnwnd>~ tn which Awfiu;;; t,AN {\lnlpl:rwnts ®Je 

tnrtnsd;;;Yif. 

iL::~~~;i::.~~~;~:~~:!;:~~!~~:~~~;: ,=::i~:~;l!;~~ t;::\~~~\{:::~:!~:~~t;~~~r;:!::;,~)!~:;i!t~~~~;;t(:~;1th~%t #H:,:~~;h:::~~~l~~rx~f~:.:~~ 
ti>!:rHl il'.Ft4Mtm:.,, &p~l'<:L:d n:l.e:t~Hu.r®m:: rnvtf: b1;· t.&ket\ b) en&\ct.r+ H:twt, the int"iHdod: i"imhtnw ;:wt;: ~:v:tk nHg;~tkxi 
during iiMhdlbt.inn nf .r> !HB'~' rwt'1ll;1>th nt MHl:difkd:ion nr r.:Mti.nt:ena1tt<"~ of n.n nxisth~u twtwn.rk .. It:ala· 
tk1n Nx~ui.NC:mnnb< ~wo detinet& i.n L+.il, t.l. 

J4.?'SiS f..turtuthttli£¥n:. Sound in0tA:liMMm ptHd:kx\ a.t dtfbed hy &ppik&bh~ hud. OM! iN nnd rr:gul.!l:.timtR, 
thnH b~; tblicwcd i.n. evmc,Y ht«.ttt.mw Ln whk:h itt~dt pt'iM'tk·~# is app\.ic.M.bk: .. 

l4.7SL2 Grounding, .:\ny mdbty gn;vndin.g path t\n tlHl MAU shall he pnwUcd thruugh trw~ dxenit PG 
itfth(~ AUt ClJiitwctinn 

fVK,-\ltNJNG.; lt lt Mnturn6d tJ;.·;tij;~;··kt;ttit;;:;·;;f'tn whkh the MAU h> atti<tlmd in J;·;;~~p;;Jy i'httt.htd, s;n.d net 
: hdY fto.;c;tin,g mw ®t>rYked by & "donkly tni!Mltit(td At piwer d:.iztril:mt:L:m. r.pAtHL • ''thw i:!H:J d tlnsting nr h:i.'iV· 

l,~,~::+d w.pdpintnt, Mnd the .:~m::::=~~i1hHt in;;pbhifiorw t\w ;mfbty &JV h:ynnd the itt~~~.:"~~:.~.::1h st&md;u-;~:~ .......... " 

14/t..a,;t!ttsAaUI!lithmn l!liXHi PArthtten&mi.%t (;:tdcl.tdtu(\$, Dmrfn.g i&•d;;-tfb:ti6n: .;u:td rnahttHY1:1'1te of d1:+ 
nthie phitit, <i:rt'i:l sht:E lw takmn Lw ~tmrnrit thnt HSlfnsnlA.tt'<l! !1Ad.w'!::Wh. eahko o:mdud•:ww do nt1t nttdtH tAHdsk.::;d 
Wfn.tnd: vrit:h tmtn:tend,·\& t''i:mdudnws ut g:rnn.ndt. 

14.>':\' .$\,,£ 'l\ttqphony Vi<Jtsg&..rt,. 'l'bt \HNi of bdld.i.ng wiring hd:~Ggm with if tiM1 !HiiWl.lhiJity @f widng Bcrun; 
dtti.t n:kw o:;u.twd: te.l.t:phony >;rgif.&£Ht to lCEASl:'Vr tquipn:w.rtL Ot.b~t Lhn.n Vfik+ d;ttwJe {whk:h are hw 
vdh;gn), th0· pdnm:ry vel.ihq;e" that ;nwr h<~o· enomntN:rtd am the "'i:mtt£ry" and ring'ing valtagt~r.:, AJtl.wugh 
dvww i!3 no nnivwrr1\J nh'mtbrd, tJ:H fidbwlng mA:dJnmiw g-m:;m'u1.l,r up:ilT 

Hd;t~\ry V(\hHpl tn iii tekqihOrt(j litH in gnner;;l1y 5d Vde applk"-d hl tln\ hn+ thnH.l{th 4 hahuvzd 400 n 
mml:\)t) im.rwdam::(\ .. 

 
 

   Eneunitasd in contra! rounderlp pee
ger teed§aasenhes of{repeatersbebvwres
 whiehRHEEthat theseliniA ateseit mxcoedacaaN given.Hy Seetion 3.

14.7 Bevironmental Soeeiieations

ie ghamdlasel whealce ae of the following TEC

, RE eterR
ofieesl an

 
PS?Dewielledion, Sound ineaiaiiation ta

shall be followed in every insiance inwhich ouch proction is applicable,
  
   

iTS Gramaie,Ae 3
af tae ALNcenimection.

xrounding path forthe MAT shell be sravkded threwthe eleonit PG  

 witel the MAY! ie at

ae power distribution 3
aa deweadlete sere her

Peenaey viiagei EORASE
mores volleges that unteredare the “hatters” and rip
“ual Sandor, (he dallnwing maexineumne generally appl.

wy Volinge to a felanhone Hew me geernliy G6 Vide applied te Che lone through a helaneed 4600
SUR lpelenos,
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WO!H!;.,;:; 6002--S; : Hhl1! 
C8M.i%/CD ANF\JIFBE iJW 002.;), 199S E:rH.i"" 

Ringing voltage isH «Wlpim"ltn r.1ignnl wnsbt\ng uf a.n fi{: ~~mn_pam:nt ~mJ z. {k tompmwnL 'fb.0 He uHnpv, 
n~nt i~ up to 1'75 v rwak r.J: 2rJ Hz w GO fh with j .Wfl L~ tc\OUtn~ rx~sid!UH~~- '.l1N1 d<~ tompornmt: is Hi Vdi:: 
with a 300 D t0 fi(iG U wuree :redgtaue~~ La.r-b•e n1<1<tive tra.nsiGtRl.~ !~u ¢Xtl:r d tb: sta:rt: and end of Bat~h 
rtng intervuL 

t\Jdm~1gh l.ORASK-'f.' "-'G:ldpuMrn t iB [Wt r<:'qui::rHd tu f.'u:r.vivo ~mch wiring haza:n:.b withwt dnmq_p, appl:le:t
tizm. Df any w f!:w alnve vdtugG<~ 3haH not :ren.:dt in mw Md'£ty hazan:L 

NOTB: Wki.1:41 error~ m.<lJ inlpmffi tekphw.y ~<dbf!i:o> diff~?orediatiy •~~f(,\.~~ HIB.!\.'MVI' tm.!'&ruitkt•l cr '"'""';"<>~'"'-~· B<'><'!i\l~(' dt~ u,rmitt>~·· 
ti(H:: .:f':B~:iat..:1.n:Q~ 1ik~~ly w. b~ p~~~nt wr:nr;~~~ a R~.t~~.e..l-.r=.~ ~nr:=:.:t lJ: .Q-t ~.::=JWt~~:-:cHaHy kJ:cw~:r·hr:yti!.J&.o4>::J tlHttl .:u~ ~ff-h~.:0\: t::.:h.2.ph:=~YD:~ hu:tnJ·· 
rl<C'"At, reoci Vc",n] wm gNWr11lzy !\VPW.lt' 't<l Ge 0lq>t~'ffi'' ~~'Ot<\ft' !i~ <ttf.-hmlk tdephr>!W!!l, Th;.nat'"l.!~r' f«lL£n,g "W~gew wi!: h> aq-.J.wj f.:tr 
(l>tdy ~h,rt p;•h•b.1\"'~'•rdtkr~ kod ~""" <7i>Jp\-;l p.~hg 1r"'n4ic'""'H"r.~ wlE ~imi~!'1d./ "'h·"'""" !i.l.t' <Jff··hto.lk 1-d.et>h'-'E«l'" rtb.vl)!gh -;mdwrm (~ 
hit m!'...!'fo iibw!;) dlJe w th~ k;"<' rmlbt!!.!M\ ofL'ul i...r;<;,donuw ,;elL 

l4.'1.a.l Eit~ch'"tim.agno~:~.ie Eruiw~lkm, Uw twid":ri.-pld:r. link ~bd.l oompl.y with apphc~blE }qcal nnd 
national <.mdes for the limitation 0f: du'tromagndk: interkrzmr.~. 

l·L7.3.2 Tb:mp(W'Eflnn! .and Elu.mklity. 1'he twi~;rb:~d-·paLr hnk it~ ~)Xp~~ek:,d to vrer~L& O'iU a n:a<iO[lf.tbh; 
mng~J ryf &nvirortmeatrd comJitiom·~ Dt:·)lmtwl tu ksmperEhrre, hu.midity, and phydeaJ hr.mdHng (5u<;h M 3hodr 
atld -;.i.hration \ Brx'ti.fi.c requ1rem~nts mvl vo.h"W0 fx· tht><~e :r:ntanv~ten;; ;:.tnt t:1mcid;m~d to he tx;yond th~ 
EWfK~ nf this ~LiudanL 

h; L r<~!Himwnd~m Uwt. mmmf:m:tu.r<'-rs i mhrate in dw Hteratu:re a~<io<::iak:d wi til. tb£: MAU dw ~;qm:aHng 
env:lronmimta1 eotid:itions to fW:ihtatH sd~Kktz>lL insta.Uatiml, o.nd :mai:nk>mmeH, 

His reom.ttm.;;nd.;;d dmt mandhd:ureru indi<.:.ate, in the literature ~>o:iiufiak>d with tbe cm:npone.nts of the 
twisted-pair liek fttgment, tb.e di~tanc-e <'md optta.ting environmental wn.ditiom~ ovPr whi~h fJ>(~ e~p~klfiol
timm (if :i 4.4 will tw md. 

14.8 MJftU l.u.h~!~>liug. Hi;:; n~mmmmdeJ thr.tt ~·o.dl MAU C:mcl &\:1ppo:rting do·oumtmtati;).n) he ldwlvl ia '" 
marm.i'"r vigiMe t.0 the user with r-tt iea:;;t the~e ;mtarn.<:/:ers~ 

0} Data rah~ c&pahhty in M.h/s, 
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Mnging vollageisa compocile dignal sonalsting af an ne companent and a de tamyporent. Phe ac osmge.
nént ig-ep fo P76 Yo peak at. 20 Ee te G0 De with o LC) source resiwtance. ‘The de somponentde §8 Vie
with 2 dO0 0) te 800 2) source resistance. Lares reactive trangionie dan secur ab the steranclend of each
thug interval.

Aitbough LOBASESD eculoment is notaapuired te eurvive such witing harurds without damage, amslles-
tron af any of the above voltages ahall not result in any salely baeere.

NOTE: Wirlne severe my imeonwe telephony volioges didlerentlalie gorges HIBASE.trueiiers or raosivers, Becsoee feo toverien—
taint fheniianes bale to he preamerh aed a pereiwer’s doped ie of aubabantioliy lower berpermsre thon un off-boek teleohoue dnbtral
mont meosivers whl genmaby-aypenr te Che delophome agntem. as offhook telephone. Theres, Adl-rirg wellages will be applied for
only short porlds. Trangnuliters thet are opupled maing dmnatgcnions will sinelleris sopeer Wee all ciete telephurstn (thoogh perhape a
Eibcmsino hydice de Che doe ratistence of hie devoteecael.

    
 

BAT Boron

IATKlectoomagmetic Eoteston. The vistel-pair iok-shell caogly with applicable local aad
national codes far the Heortation of clechromarnetio mtberforence,

i272 Temipersiore and How bility. The bwieted-saly Link te orpected te operate-over a reasonable
range of cnvirenimental cooditions related to empershere, bamudiby, and phyaicel ‘andling (auch as shock
andvibeation), Soothe requirenents and valwes for theese perasieters are considerad bo be hevend fhe
seone ofthis standard.

ic is recommended Lhal manitinvbirers tadicate in the Utereture aszocaied with Tha MAU the operating
euvirgamental conditions to facilitate ealection, metalighon, and mamlenance:

Toaprecomimanded that. auanuiketurers indicate, inthe bteratare assuciatel with the componente of the
fwinted-pair link aegment, the distance aad operating envicanmental condition aver which the apeelfiea-
Hons of 14.4 will be niet.

ae MOA TLabelime, [bis recommended thet each MOAL) Gael aqnnerting documentation) be labeled iv a
manter vigiiie ty the user with ab least these perameters:

fl) ate rete eanabilte ia Mis,
(2) Power level in terme of mucximumoorrent drain (lor external MAUS),
Gh) Asy agobcable safebe warnings.

See alae 145.2,

14.8 Boning Sosomery. Table 14-2 semmaries the thoing requiramenis for the LOUASE.T twietedopair
link, This table is a summary: for complete descriptions of the thning requirements, refer te the teferanded
gechions,
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Appendix A
System Guidelines

Ad. Baeehbond System Coldelines and Concepts
mie BR By

Ald Uverall System Ohiceotives. Tho COMAAccess Method, supported hy baseband technelaey,
doponds one wariety of analog syetear components at-and below the physical lewd of the OST Reference
Model, These compormenta provkle basic inbercarmection fmehitios for the CASAC aceges mache nia
iteal fend wre defined Hhroughond Sections &, 7, and &.

 

  
  

 
Oecrall pevforrnduce of the agalog hae ivan and related phive

an optimal and Roch docof analog cansihlltien within ouch ofthese otiea) ayetera clomenta: the enaninl
trunk cable, MAUS branch cables, DTH: and peposter uviite: “These avatem elemenia afect the iateerity
with which the serial dwts bil atroaw gualnge shemale ate carried bebweca open systems. Thert are at least
throc critical pheawieters of interest: bits lost in the brameniission ayatim, signal delays, and phawe filter. Je
is ltlipertantithal.dness be apperbioned reperamong te aRented apsiomelercenta.

 

 

al Lever capabilities dewenda an

  

The suecesely! interarinection of mulivendor eyctem componente manmiatos that fhowalmes fer bie lost,
signal delays, and phase litter he allecaiad fhirly and reslislisally agiong the various cystem clomenia. The
balance of Apnenitie A identifies the upmer Hywtiwef values in be plaeed om ihe sublect petameters, These
valnos afc based-on the maximal ayetem conliguretion Gor examole, feur repeater anita, 2 km trunk
coanial calle median.

 

    

ALS Analog Sretom Componente and Parameter Values. The valoee given in the tellawing table are
interme! iis and ure elated se mastavalues exceptios values given within ranges,

 

 
‘The biliiel mnoconic under gach companeul andey refers te the syelem componenias Mlentihed in Fle

_ fydtent: paratieiers are atated in terme of the iytralaver orintorlavor niossages wonioithin©elation,
Soactie daleys ara called out ae « delay.

 

Fhe reponter concente doweribed thieughont this section ane constderad. te be ar accepiakle set of apacti
ontious for qraulireneaternd system. Ty ia poled that the exach parametric values spuciiind for the ropaater
environment are subjecl ie mbsor refinement,
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Hw loads nf b6ng (:.Q{; eh<trt .. 
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The Rtflt<l.W:r Set is th0 hmt tnmtm:ittm·tn f'"c!wide R bit t:v .DTE 2, Th<o fYI'E 21\1AU attu't~ sedng bitf~ at 
tim(~ iH1, wh.k:h nl,(·)~i.tt~ that DTE 2 -'W~ 5ti3Y bih W'i2<\ .... fL6), nee 2M*'& H minimum ilf61 pr•Hl:mbk~ hit;; 
e,nd B SFD bib, The pr~~r;,mhl"' a.11.d 8F'1J hlt:-<. can he d~<Ie'Wd fhml the <JGJ,'i whl h(ie>nu<.;; they aro not 
oHmted in mlnimmn :frm:rh! kmgth_ 

Tlw mininwm fh~nh' length dd:erminHHvn fnm the ubD'i0 w:m.ari(~ L'} dwn M!4!! ···· 60 P :::. 4~~L7 bits, Trw 
W TriN~t sygtf;m v4h0 fin- minimum h\'.\mt': len1,rfh ha.s bdm dA nt r;-12 bit;\;;, 

IdA Syt<frtfbm .Jitt~~~ Rn.dgf.'tl\1. Th~? typk;:d jitWr kmdg:(d; ~'Rpe~.-1:0<1 fn.r the ba~<:'lmnd syst-em h< sppmt:ion,._,.d 
in Ht(; if!Uuwi HK m1.mm:r 
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:1-'t ... ;.tr lX·a.~:-;~n~~
rll":.e:nk Ge~t:r 
~\<!AU [;<;r-<>ive 
~\Ul {;:ih~~ 

SN9 <'n ~s:-.. t.x: 
SNR-::;~~ t"-\CH 
~N.H. :-,u ... \.U1 

U.1 D~ 
Lll n>! hmn.Hl1E !".>dl 

7~0 t:S 

··· 1.{~ ;.u~ (r-;;~t-h r»~:iy;-D&:=~.tilln} 
1.0 rt'!! (n~:E~~-;r.:,~-=l->~i-:1} 

i.i.H w (t\.,"JR" ~U\ 
~}J> ~w ():}{}~ ::: ij; ~~ t:n3crt.-:;:=-dt :t=;nd) 
n.-:~ t!:~; ~~NTi ~ 5~ 1~ n~~::'_;_~ .. ::.::ni; 
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A.L4.f Nmn lna1 ,Ht"h::r VahM~£, 'fl-w jitter bmlg0t v~hiet given ~/btWt~ .<trli' nvt oxrweted kt ;:l.toortnnnd!)te 
aH ~!:tfl dmnwm b pb:w~~ jitte:r th:r.e k~ Ef~tk~ fX·H'H:met!:or vKrLd.ons within nnr! v.r ~t {>;;w bit dttHN>. 

AiA,S iJeeocltW' l<:;viillttm'Ho:tt. 'Fw ph<'IM! <lEroder b the PLS 1mblny<T s)l(~ttJd (:0:rn'ctly deoodB n 
Manr-he&tPr-enended dgn.1l whM>0 J~b twn,;;itimt ~minl (wnbr d a bit ct4l~ hBJ> a F!ak.h1"PfjRk iitt(!l" of n"' 
mvrc thEn 3() ntl :.:t 16 ns dedaHnn frnm the btl wll tt:nkn. Se0 Fit;':% AS mA AU f(oc t<:~~-t mtithv~L 

R>'abHdvn uf dH<~edu perfm:m.Mtt~o may t)i>, slmuhtGd ~wd L~~twl by Qgplk:.ation d' d.trx~c dhhnct WMb· 
LwmA n'pn+tnting <~~.'v:r&h::.tn~1 and ao:rmd eonditiomL Tl:w wavd(lnn~~ contain M:meh<:"&I:.Hr<·Hwod.~d tit£ 
who~ ~nt:.m· trcti1!:l\tlons T(O;f;I'!:Senl fh~: mi(Tern~'5 d' rrwxtmum Rkw.v, A 5 MHz tn•pditkwt n/;;.;:•) pu1.Ge ~cain. 
wh•w<~ pul~H width k dbe.r &4 H'i (W l;.J(j n::o ~[mu li\tt>~ tht twv wvr<:~t-Gas<:• jith•:r cmtditimt~. '.fbo d,:,h •m tput 
fn.hlt the d>>e(H.ler dmdd nmmin ~stdib t\:lr <~ach nf lhe lhn'<' teA pat.te.rns tmd shifts between Uw~e 
~~:&:t:rmnes whe.rt~ tlwrt i0 a hw n+e d' chxwge in r:Pnter t:ra.m::itien f~kew. Note that. the m:tmJ t.:ra:ru>mi1>sint'l. 
~<'Yi>V'IH Ls not e:ql<l-~eto:~d W pcr:rrdt ~udJ.zyn cir!)~i;.k ch<>.nw~s in the ~;'to\'.\UJHtbrl:>:1 ~?dW~ ii<wbbon du:r.irtg tf.t'' 
.rtttpti()n d HHf giw:en fr.nnfo, Th(; ah<"lVfr fovakat.bn prvtes~ i:-l not ~ll'tert&;:;d b; gu;J.rRntfr(·! ptOf.kT d~~t:O<:hr 
W:ri'ot'U,HU1tt' <mder aU <rpemli:n~ t«~n.J:lt:lmKi, 
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The Repeater Sctas tee lesl transmitter te froviden bitte DTE 2, The DEE 2 MAUstarte seding bite at
 

inne €.0, which moans that DTH 2 aoee 0007 bits (672.2 ~8.9). OPE 2 seee 8 oiriinim af 61 oveareble bits
and & SIMbits. The preamble ard SED. bite can be deleted fem the SO.7 tetal bosanae they are aot
counted incrlsiniumfree length.

The cininun irane lewgih determination from the sbeve soenarig ia then BG47 - AS 0 «
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Fhe Line ditor badeel loaves adequate design margin for tri plementadondependernt considerations.

Ajoi Now bevel fitter Velmea. The jitter budget valu given ahove are not ompected to acemmodate
al step changes in phase infer due te syetem, parameler variations within one or a few bib times.

ALAS Deeeder Evaluation. Te phase decoder im the POS sublever sheuld sorrectly decade a
Marchesieroncsded signal whease dite irensifien paral (Genter of w bitehas s seak-tyspeak deter of no
quero then $8 Leone deviation doe. the bit cell center: See Furs Ag amd AG fer test method.

Eeaination af decader performances stay ba ehimlatad and tested by application of theres distict wave:
foeuts renresenling worshcuse pre normal condiions. "The wavelarnm contain Manchester onewded Kite

whosd onnler thantitions reprogend the extremes of maxinium shew AS Mile (repetition rate) pulse brain
whowe pulse widih is cilser G4 ne ar LiG ne simulates the bee worehcasedBter conditians. The date outpat
Teathe doeeder should remain etebla fer each of the three test selferne ancl ahifte heiween these
exbrames where There isa lew rate of change in center transition shew. Note that the actual dranamiasion
sysbem is oobeapacted ie permit wudden drastic changes in the steadyateie edge deviation duriag the
recenhion af any given frame, ‘The aleve evdluation orocegs in nol miended te punrantee oraper deceder
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5 , (Hub CoU.ision Shtttdovn-. l}ehq 
(t:..pwarxl) 
--Hnb Tn:ms&t Dday) 
5, (Hub CoUidun Shutdown Dth\,V 
(dovrnward) 
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Tiny fr-adion of HJb Delay 
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4?t ·"'-' 
data hi.ht n:m~ived. 

'I1w mi:rd.mu:m f:ra:mH length :m·w;;t exceed hot.h the maximum m:::mbe:r of Urn ,J.:-mt b-efo:m reo>g:ni:dng GF 
(3-Hl ·· jamsi:w ·""' S59) ~md fhe mssd:rrmm (:(l]_h!:;ioa fwgn:wnt si:~w (471), as computed ahow). Tiu:~ .LHASE5 E"J'>l" 

twm. vahw fur mfninm.m fnmt<:i hngth hal.' h:xm WJt at 512 bit%, w"l'lkh exeeedH both (J dtHim \'"i'].hH~S widt H 

margin for J:iTttJL 

AZAJ .Ji ttn:r· Ehulget. '.nw totaJ edge j:itte: of tho 3igrullE (~ n. each link mn:<d: l:x~ Hmit;;;d tn uEow prop€::r dct:©:l-
ing at the I'«ciVfX, 11>0 f<AJowlng b-rtdget ha:-. heen uBed % aJlaeate jitter to th<~ indicated u;r·np<;irtenb timt 
<:Kin trihutn f.(~ the t&tid jit.t&:r on m~.th Hn.k: 

'1hm~mitter sk:ew 
Ca:hk :Lubr~y:rnbd i:n.terformHx~ 
CdAe mHe~~unw-> 
ReHedimw. !hte to r(Jn)i,mr t.ermimrbon mbmatth 

±::W H5 

9 
8 

Tht~ Utble int.etsymbol inb:trf%:-enm<::X·) rtttd reHocbm lllowJJjC(CJS brrn the bt\Sis hr. the lim.lt: sw~dJk~d in 
12/L2.3; the rcHedion uwnpan.oot is il<t.tffldcnt to aUow a !1!ingle 2(} n imped:nw::e misnnt<;.~ anywhwre ulnng 
a t<ibh o;ogTn'i."nt, 'fho:~ re.{~HiVEt-mit~mateh aHowa.!li':{~ b derivml f:rom U:w :n:dhwho-:n Htteuua.t~(Hl srv:sdfled ln. 
12.iL3.2A. Thn td:a! fo:rnm the lm<~L fi:n: tJm srwdficat:.inn in 12.tL3..2.2. 

The :rett1aind-er nf the jitt:M thAt can b) U:detntd hy tilt Mt.mcheswr dee<}d.t% in & t-ttcsivnr i"' rh'>t)r<r<~d tn 
allow fmc dhhrl.im• of tho" ~igna1 iktt:> ta rwL'-<t, >'«*+vet Un:-esh.old of:H;wt, n:oeeh"er i{k<'Jw, ;md :t()<:(~ivo:r 10mn 
phng timing <~rurr, 

A. 3tmpb ckwkeJ reed.vcr./dec:ndet with At\ 8 MITt SiH<l.pling :rzt;e, (the wend; Cft.% all1hved for ir~ Ht(o Jmsign 
of this ~tnndrm:O,. can achhwc propm" dt:.;xnil:ng wttb up t~\ J: 125 ns of jitter between two e4ge3, which is 
Equ::kal~mt tu :J:.625 [Ei on Bach ~~dg<o, Ot:!:m:r n!tdver dm>ip,rt..'> n:my t<~h:mb mo:re Edg<:o jit4tL Pot example, a 
0 MHz samplin.g rtokl would allow np to ±fttaa nt~ afjktnr nn eRch cdgt\ Hmi <.\ W MH<: ~mnpHng rate a!kn&.'B 
np Vl ±.0~-L 75 ns of'jittm\ 

h may he rwctwo~sa.r-y hJ UM~ •~ h!w"pmlB filt<:~::r HS p~rl of d)~~ :roceivtrt to mduo& t;hc noise hwd BMn by L'mJ 
receiver (nee 12,7 A fJ:w a description 0f the noi'!e envimnment\ A f:Ut(~r that v~duce!l the noiM may a:bo 
htwe an dfh-ot: on U:t(i a:mphtudco ~mrl edge rak' of th.e rm~eivtxi Etgmd. '!'be Hlk1:red. stgnaJ'il! edge :rat(t rw.os the 
x01'-n-c::nHM:tng is alSed in the t:ritiod t:rRns.ht:tJnn from rnVofnniMl !$m! :tX1U1iver affset into m; ofjiH;er, 

Ari HX&mple re@iVH dHdgn ~~dng a.n 5 M.Hz §.&xt1phng· rak; and a 2 Mlh Bnth~rwurth Lnput h!.ter might 
be based on t:h<:) fullowing jitk•:r budget: 

In pat jittMr (hmn HkNe) 
Nni<iH an& :re-cr<iw~r thr~~dHrld ofh;et 
Retelxu mew !andqt) 
J.hmeiver ,;:kew ;d:lgitnU 

Tbtat 

282 

Jitt!':tr 

.±32 !)}\ 

HUi 
4 

7 

 OGD BOOS: TGS
SEALE, Ob) BOG7 BOS Rdigior LOCAL AND MIVPREMAGLIPANQE SETWERES. 

COMETATON OF MINTAIUM BRAATE REA Hd SE om

original creamble + <sfd> dake bite
trarngiiiesd

B+ Chub ed ion Shutdown Delay

 

fuparard} .
Hub Transit Belov) go 4h
&+ Club Celliston Shutdown Delay
idewrawerd)

Hub Transit Delay) & ves

Tay fraction of Hab Delay & AT fom
Struichy/Ghrigk data bile reedwed

The minknorm frame length wrust-exceed both the maxinram miumber of bits sent before recognising UF
iSO) — jemsive « 359) and the maxingcollision fragment sis(471), ae compuied abows. The SRASEA
tem waloe for myinieum frame length hag been wet ab S12 bite, which exceeds both of theese values with »
ghiafor ero

  

43.8 ditier Budget. The tebaledwe iiter of the signala an cack huge ma
Lng At the receiver, The following budwet has been used fe allocate pitt
contribute to the fatal fiber on eael lnk:

f be Mevited, to allow proper denud-
ay ta the irudicated componente Ghat

 
 

Commeneal Hitter

 

Trarenitier sleow 25D ne

“thie indersymuel inlerierence s
Cable vefleetiome &
Reflections due te ricereer termination mismatch §

‘Total 283 ne

"The cable aebecivenbel uilerferenes and rellectian aliacanced dorm the basis fer the nomi epectied in
L207 2.8; the reflection cimpanent is aaffictent to ellow a single 20.2 imoedsdnce mismatch anywhere alan
a cable wepraant. ‘The receiver-miemnatel: allowance is derived from the reflectem allenustion epecified fy
1203.24, The totel formethe basis for the speciicontion be LBS22.

‘The romaileder of the Biter that can he wlerated by the Manchester decoder in a recerar m reserved to
allow for dietertion ofthe signal due te neles, receiver Lhreaheld affket, receiver shew, and renciver eam
pling Lindne err.

-Summe clockedvecelverfdecader with an 4 Miz sanupling vate he wore! case allowed dor in the design
bis shandard), con achieve groper decoding with up tot 138 as ofitter belween two edges, which ds

equivainnitoe 206.5 ms on each edges. Other receiver designe may teleraia more edge jitter. Fer examnla, «
& M2 saupling rate would allow op to 288.89 na ofhiter on ach aden anda 10 Ms geeepling vate allows
up ie £08,758 neatBiter,

it may be necessary to use a low-page Bier as parbof the receiver te reduoe the noise level sean:by that
receiver see L274 for a description of the noise environment). A Hier that vedures the noise mary ala
hares en, affect on the amplitude and edge rate of the received signal. The filteredsignal's edge vate moar the
veroresin ie aad In the orities! tranelation frommV ofnoise and receiver offset tite ne af(iter,

duu exeuple receiver design using an OMe saepling rate and. « 2 Mie Butterworth input filter mupht
be based Gn the folowing Hier budget:

 

  

 
 

  

 
  

COmaneayt dBher

ingatitter roa above! S22 Ba
Netae ard rocedver threshold offeed, i186

Heeviver shaw(analog) &
Receiver show(digital) 7

*Tivhad E25 ws

 
i:4i
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T~.(VfEC 660\l 3 ' l. G$<} 
.t1.NI:Ht~r;;E;n; ~~~d. so:.t~\ ~~g;;~ .EAL.ku 

'Th0 two ;::n:in:HUT onntributm:s l11 nrrhJ.(' in ;j 1HA.ff.E5 utblc ~i'0 »el1>:;rns.~talk and im.pube n.nke (Hi(%~ 
L2.7.4).. Heo:tuse it \.8 urdikdy th~lt bAh will be pn~!Mmt at thdr 1% wumt"'msH hovel,<; !many pnrih::ulu.r 
enbb, the noquJn:,d hit erm:r rakl ;:d:klhut11ble tn ench i<imm::e ean !x~ 3d at half of dw (me in 10~ erwt nt.e 
tUfl:dt<Nl by 12/'UL2J). 

CrosshtJk nn·i~<'e -;.., sped.bod h1 tw no rn(\l:'C thait lOS mV (f!*~ak) th:r:nugh a 2 MHz fllh'r (Mle l2J,L2}. 
U-~av~ Cr.t<n:>t:aJ& iz p-rei:ient fht the f.ntiro tr'(>nMntii!!il.bn nf H packet, Borrw erosd:dk wm eniw:::ido Vlith thB 
nHH1.t rensitive part of the :rect~iv~~d dgruJ. 'rbln1h:re, lhF T&'cerve:r m.W"t npemho without f9Tot in the pte:'!,. 

erw:: of thif'l 105 m V Gf noh.1~'-
lmpd~e rv;:hw hH~, rr p~m.k: amplitude ('f 170 mV fiw :'(:0.005 t~mnts/1> thnmgh the 2 MHz hHH (W·lH 

U 7 A.lJ Th.h tb:reshn!d d<~\!\ n.nt di.n~dJy !::<w:relate tfljh:k~¥, hmvever~ beuHJE!' tim d<orlvatbn of t}H' G.:L 5 w; 
jitter toknmc:e fo:r an 8 MIJz dock HR'l<Umtd wo:rst-ea~e SfHnpHn.g <x:ror- /w.m.tming n :random phasing <~f the 
:tmmpHng dndt. b tho n:1ooivod rigmtb, it Ciln M? showr> that the 1.70 m V of W1isc i<> {'qui.valont h:i a hwd. uf 
85 mV with 11 tt"nr.$t·pb0&e dn<tk. 

Jitb;;r du6 b nob<:! ~hnuld th! ttlmputed ur,i.ng th.t largtt' of fh<e\ above two l.evcls, The 105 mV fur e:rmmhdk 
mAs<;;,. lhcrd'btx, shmtld h:.~ added to 50 m V for r>:ol'<'jvm: tb:n~Jw1d (~fthet and tlm rxosdt fllwuhi b( di\rkl<;;d by 
tl!:d edge :rated' the fllter.z.m gi_fpd r.war tlw <krt!Y·(Tes~ing (L9 1nV/nt1 Lw thtl 2 MHz :tUG~:r), ybldi.u.g thE 
V:\5 n.<> ind:k:cttf~d dY.:nm. 

A nv+h.ad fu:r eompu.tin.g n:mltipk-didtu:rb:1r, mmr mHi, ct1Wtit<:.~.lk 0tt0nuati(m. tMTJNEXT} inh (·l~H;b. 
1.BASE5 pair is q:>ed:fl.<:d in.l2,7}(2, This app<:~nd.i:;;:p:ro•r!.des (~X&:tttple eomputatbnt+ nfMD.NEXT uBing: thd 
mdhoJ when (m.\y tlw dbtribut:i.(m \A' X~: is krwwrL 

Th0 B~ngL>·dish.J.rk:r p:ri~bnbiEt.y Jistribud.ort cur•·t Gd-:reUecl "1."'} shown fn Flg A4 it~. hmwd on t.wt~Hll mea· 
FU't!'Jment of 2&-pair, 24-geuge, nn~Jtkldecl, \wid:(d ndr n~bl.<o. The Mmuirt.i.ng: prok·.;bihty d.h;,trlhution. 
nrrveB (bbe!Jd wit:h the numher of did:n:rhing pRi.n>) WHe Ul-mput.ed u.d.tt.({ hLmte Carl.o simnbLmL Tb 
compute each H:ampln MJJNP.KT; fo:r .N disturbers, N valut~s M' (:"filk'i'tOJk attDnu.rrf.hiti (X..,! mYtz' eho~wn frmn 
t:h.:o slngb·d.htu:tbn distrihuhnr; 11.nd N vdut;i\1 nf crv~shtlk phBB~~ Ul;) W'H>:o thfrsb1 fi'ffil> ~l m1.if\wm distr~b-v
tion hct~wcen 0 $nd 2/r rart 'ibtse v~tlum; WeTH th.N1 US>.od wtth thH fbHnwi:ng eqnat:imw tn m.mpute 
:MTlt'I.R:XT{ 

Iterating this p.ro,;::e"-'"" stN'IWI'll h(mth'td Hmu, t$Ch. t.itt.H~ pwdudnv a fiir~.;;ie MDNGXT; f>&.tl:tplt:, resulted in 
dis:t;ributi.ont~. fhr tlDN".E:"XT thnt. are smnmadzed. i.n the fd.!uwing tahle and. Fig A4: · 

Diettn:brm:> Itt>rakqrw MJJNE:X:1LJY!pan GkLiltY .all% 

!. (1:!.2 dH 7J}dH 48.6 d.B 

2 500 S7.2 K2 4f.U 

8 500 5fd 5J1 {-52 

6 500 52 .. 0 5~7 4.~Lf.l 

13 1000 4.S.5 &A Wf-1. 

1& 500 4'U. 5<{ {17):<; 

21 500 45.1f 55) g52 

Ik!Cfmse t¥~'U P"-iTh Hrt-J t.m1'd f.b.r (om;:h. l.UA.S:Efi q;nnoctbn, tho en trice in thif.'l tah.ln fi)t 18 i'i!ld 24 dbtudw-ra 
.am nnt <ippbca.bk k,.r ttonm:d hn;taHatian nf 2.5-pair cabk:tL Fvr.thermore, tekxpblm~ cable!» vdth Jg,rg<.W 

:: l 
!(~ 
{il 

 

 
i

ii

 

 CSC

The tac gtimary. denbelinters boned Un
£9.74). Becaces it is onlikely Ghat beth will

enile, the reqirired bit errar rate athrinubable
roqudvedby Daan.

o LBASEOS cable amy cellarsawtale ond impnles naiee (eee
be present ab chair 1% worsbease levels op any parkenlar
ie each aoures can be sel at hal of the-aaein TOerrer rate

  

 

 Cresetalk meted ie epectiied to be ue more than 205 mV igeak? theaugh a 2 Mie filter ¢(eee 12.7.42),
Becanec folk ig orewent for the motive trangmindon of a packet, some emeasialk will comelde with the 

 
 
  

 

mont sensitive part of the received sumnal. Therefore, the reserrer muet onerate without error in the pres
eneo oftbie 105mV of noles.

Impulse noise has o peal sunpitude.cf FSG mV for <0.005 exumie/s through the g Mile filter (see
REALL Thie thresheld dows not divectly correlate toditter, however, becanwea dhe derivation of the 62.6 ns
iter tolerance for an Ns elock sesumedworsi-ense- gaming error,Aswuming erandem phustve of the
germupling clock ta the received wipwais, it con be shewn thet the L’O mVof noise is equivalent t6.a level of
Sionty With a warst-shase clock.

diiter due lo noise should be computed using the larger of tne above twe levels. The 108 mV for crosstalk
nolee, Lherefur, ahnld be added to. 50 mV thy eacelver thresi afzet and the result shouldbe divided by
the wiew vate of the fllered signal near the sero-croveing (7.9 mVine fr the & MMe Alber), viekling the
TEA as indiented above.

 

 
  

 

 

 
   

AS. Example Crosstalk Computation for Madtiplie Daturbers

Aomethed for computing analtple.<li:turber,,Bear"end, oescowstall attenuation UMTRNER'T? inte aseh
TBASICS pair is spectiie nie comimutations af MONICagin taal
meethod when anty the distributient of Kyiig ‘eno .

The single-diaturber urababilice dishibution curve labelled “1") shown in Fig Ad is baged om actual mea-

mremaent of goer, aieunaigiderl, twisted pabe onhle. “Phe remaining orobulniiiv distubwtioncurves Gabelled with the ni istuyhing “aaive) ware comuubted using Blante Cerio simulation. Th
compute cach sammie MENS rh disturbers, Novabuds.of crowtelh atienuation Cl were enesen. from
the single-dinturber distribution aud MNwabace of awastalk phase (a) were chogen team a nalform digitibu-
tion between O and Gerad, These ovlues were thes need with the follewimg eoustinns fo. cempuhe
MOUNERT:

Hy 8 By 8

gE) og* Desisw ail,

AUUNIERT,

 

   

 
 
 

   

 

 18lgfy (HEeV
  erating ile process several hundred times, cach tinapraduciog aalngle MONIT, sample, resulted in

Neteibutions for MONERT that.ave summarized in the following table and ge Ad

  Dneporhers Leregons AUEACE.Maat Stel Ds EES

t @i.2 dB 7HdR 48.6 8B
2 5O0 87.2 62 46:4

g oO Bd ae 482

6 BOO 2G 8.7 43.8

13 1000 4B.8 84 BO4

i8 500 ATL 8a 39.8

a 500 45.8 Ba 36.2

 Hocuuse bwe paid ure weed far cach TRASES connection, the antrive inthis tale foe 14ane 84 disturhers
ere not applicable fr normal mataliation af Boag cables, Furthermore, telonhonme cables with isrgar 
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F'YgAA 
MDN&'t'f' CMmvLtdv+ F'n:ibah~lity U:bdr:UJutinu 

\t.w~:·.h::.~~:~.r::::-::. -t~.:n-r<h 
·tl'""'''"bzd·· J\k.K l ... ctdi: 

1:: 

~d~ ·,_.t::;:~ ·· ;:) . .::~:::-~ H>.·'·"': . .;.,;,·;;;.V;. tw id;;+J.•i:fil.i t U.t;};. w.::::g:rr.:f:=nt:~ ~ ;~·::~~~i:!y~;:j;::,::j~t):~ -~ v %1 .. j ,:~ f h=:·: :=~ ~:::;:::::: =}{ th ~: -~=.=tAd;:;;::~ f~-~ ::· -~tA.~; ·: ·:·=r.tF::q~.:.h:v~ ~-- .t.~:; j, ~~-~= $:t;::{d ·· p::t 1.t 

~ ::: :..;;~d ~ ~.::~ ~ ~ ·:. w J. th: w;. :,CU\J.k:: ::1-! .. i <; j';. T h~:~ ~:~~~ ~:;:~:p.:;.r.H'i~-(~:.~ ::~ ~::.: ~-~ ~--;~:::=~= -~;;-.:::~ ~::: ~~gj ~ )!' ::~ b~: :::· :.t~~ ~ ~ ;: ;}i 1\=~A-L ~- ==~ .. ::,~ h~:~ d .... -.j.~·:; ·=:.::~!f1) -~ : ==~ d ~=~ H r~ ~:N ~ ::~ :=i ~~ 

~~hldt~ t:c.tt~t~~=~~''f~d.t :u~~k.., .:.\ d:~.::Mt-. ~~~~.th;=§t th~~.n =:~ ~~~=~::·=:~= -L=:~t~~:tt~t ~~~~~~t--:=.~:;I:d. ~-~ ~g~sd ta tb::= ~:l~dn . .:.L:~.tL::t; ~::t4 
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150/Hi~t? ~su;;..,;:) ~ lt%d 
l~NBUiK~;f; Ut..J ?·01..?~ "ith~;~ Edh.i"::-:~ 

A.4.Z FiHHr -Charaehc&'btkiL The .imp.hnmm.tabm d: Hw !3.-rwk~, hw~pmls Ihd:;TrwcrtJ:t f.h;;r j.J:wuld hr;;\'1) 
fh.{~ ~bllo~:~a:nrr {~.h.Hra.s:t:.;::r:{:s.t Lr·}~: 

3 dB cddf L'>:Fj\Wn.<:y 
lno;f;rtinn h<n (ii HH:t b :UJ Milz) 
:W l\JHz iltto~uat.Llt 
fnpd. i.nq:wd/ni.O; (fi !\HTz \W :U M.Fi.X') 
.lli1Lu.rn >ws; v;,i.th. WG 0 hwd (6 'hi.Hz t<~ W fd1Lr) 

Jfi MIJ:<.. 
q_n ciB 

lOGE 
::20 dB 

Thit< HU.~cw is \.mly mod n!r !vhf teAe <h;x;:,~dhd. in H.J.LJ,2, 14.i_,;L1, «~if. HA, +.2 ALuf:fbr nmybe w:;ed.cd 
Lo ;:it.+t~e .. ~rc th-e ~-tlxrt~\~ t:'t~h.~ tn. k~~~~~ \V}tf:n ur-d:ng ~~n l.J.·.~ hn.ph-::·nJt~.r~.b~ti(~ n ~;.f this Elter.-, 

A.4:1 .N'oUl& fow Conihrmmm::li." 'lhtd..lng, 'nw fdhwi;,g m1hos oxe pr~~v·hkd to asdst i.n dw;--1\luping tlw enn .. 
f(rr.:1t::~:RH<::t: t-t~st. 

ALLt N1~t0tJ {\:w l4,:U ... 93 on. T.hfhw~mtitd t.l1rL;:mt V"tA.tag,;;~. P\n t(-d.:i.ng harn::onies :tn>!Hii-Uted on th.'-' 
TD ~~kc.)it w-h.e'l. t.he no cireui.t if; d.6\'l'~~ by ail d] .. {f.'nb·'; M/n.dk:'l.b~·.t·eno.:d0d ;;jgnd, it ;;:; a.n~epblhl~~ h> Ui-H\ f.i 

p~Jtt.:;.;·rn {~-f rnaxi:n~u.rn Je~~.gtJ~. pa.e-k~cL:i s~xb.::>~;. d~IV). he~d ·i¥ n1I nn.::;::.~. 

F(~f' (.;vst:.ing d' tb.:; HHI%im<mJ ;wd minimum {lUt.pd: t<:gEal. b Lw bmpbte i.n Fig 1.4.-9, thn c;con~HHndod 
me;o;snn:,ment pn>::H:fur,, is d<t:'lftibA OJ< fi>Hnm<, .An »J;j llw.;zope iw>t ·bra 'il·!to v·dtag<i t:rigW'' with "- pcsitive 
Jlopc h al.lnwA b ~~t:em'huhu~ mi Eye ;:mH.em that must lH v;r!thl.n tfM; h41wP,i>\1A, A.cqubit((m nn;,A: be kng 
~mougb hi mH-mno t.b.n.t aU dat:r~. vmitd:ioiw b\V(~ iY'U1 d1i<>Otved, Wh+r. m;ing rwtrk<'thcd d.da, Uw 'l'PI.UL 
<md dw fi.rsh::ransmitb.d bit ;;hetdd he e;,d did. i'I'(Ht; thh mGo.sn:n:othf'J'l L AI.:w, the h'it~·rr;,d::.d; i.nten\11 nwy 
b-l Bdjusted S<:i tb,;t. trmmitinn~Lkidle tmrl:ii·lUlt dkd.;';) dXi;\ f~~dukd. \\'ht.>-%! tubng w.ifh th6 invn'tcd W~m .. 
J.Jnk, tb6 si.n;w of HH >F:~;pe tdggrw 8hndd b<: niy;Hiiv\·J, 

.A+.J)/ .·J:\k~te for 14,S •. LiL2 en 'l.i"nn...Tm ittor Di:f:t~'-'ro:tltid Ontpnt hn.;Kcdeit;.ue,. The nhun .bBs (H.L\ h 
<k<Lwd as fHOhww 

Zt:r''''''"O:ci'/>B is the i.mp,JdmH~0 nfth;;; tti'W!lWlftl:t:ot· 
?"c+k ;,, tht,• ·utt}'•H.lh\t/' td' Hv cthle 
\ij b1 t.I-w dJ.ilPtedbJ wdtH!.(<o k.ddc~t upm> d:t<: LB.mmdd:er. 
V, .. L;o d:w d\Jhmor.b~J vnlL;yH rdbdwJ frmT\. tho h:m-1smit.ttn 

(J.'i A :::r;msm>k:r -,vitb. n purely tH;htiv~) t!m.r.t:\J impNhm>l id'DfJ &J o.t: 2fHL wilL l>';;>o.iHA'y th.is tequ.irctMrlt. 
un 'J'll[,i row~~inom<!:f:t of l.4<U .. 2,2 is C'i:pintTwn.t: j; tb\ fdir;wLng two c<:msi.::r,iint<r 

b.i Th•' nJh<Hi 1i."t<3 whim >fl(>FH.r<YI with !\i'l i:\5 fl tP!"id:1ve S{i\Jn:P i;.; Ht kad·. l.G dB in Ow 1.rrqv£n~:y 
wm1.go i}f S .MIJ.% w HJ MTL~:, 

(b; Th .• ~ n;turn b .. 'Hs whm mbaEumd 11dth a .t.LI. C1 n~si.d:iv0 Mhu\:e· i.u Bt bJ.d .15 dB b. tho hoq~u:mcy 
nmge d' 5 MEr h 10 Mtb, 

A·%3.8 Noh'! ihr. 14.(l.L2::f on {hit;put 'Htrdng JhbT. Adberencg b HK' h~mpL•hi d 143,LS,:i ~-'dth a jk 
tvkw; (;<lU!'U) 0.t.kb@' Df.J a.n.d. the t<:-n~> ~:mssLq.(J tim~,tt·,:dLGd b ¥H'i Lt. tD 63.S n£ a~td 96.5 illl to 103.5 mi is 
;mftkiGni. to dPnw!wtnd..<.'' t:·ompha:ntt.' with the ~L5 :ns jkLr Ti'qdnmhmt. When nH;aEtnhg an inh<&;t;'.'\hod 
MAll, HH MX(l trt:'li+ing bw., int:Grva! 8hnuid he eo:n3t.tafn.ed w 44.5 H'i h; bf).)) n& md S4.5 !G tn HJb . .G na 
dmc tn thD uddlt:hnul nl.kK~ntion f<K (-;n<fder and AtF.l. jith~t. 'I'hia V~i.'tt L'" si.rnpltct b fh!t1\wrn tLan the t;,;r;t; 

wh:kh thHows, hut fa.iJUh.) 0f tbis tt:Bt d{l0H not dHnlimf4:rd}o !limemnpl:hnco, 
Wben t.d~rg<~r:ins m1 mu edifY' d' the h-ansmittt)d si.g:md md obi<ier'·i'i.ng anoth;,u~ tAgt;, the RthJ>:nwJ jih.v 

trHlhfmn!" the drb~n;mxo bdwFon the jiHH nf tbu tri;m+d.n.g ulgf un.d. (h{c Ob$'!.'tved edgE, \Vlwn tl:w twe 
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]8()/[EC B-8Q::J..,.8 .: 10~}-3 
ANSiffggg 8ld 302 .. 2~ l:J:;B Edititt~ 

edges d.re· wp&.td:.,d audlt;h.rtt the jitter ;)[ the fdgt>:or is indepo1dent and thck ddil iii imdgniJi:eant, Ute 
GhSi'YVfJd ji.tt~H is twicn Hmt nf & Gingk edgt~, 

Tiwn&t:ru, a te<~t t.1at demon6tmwn C<:JiBplhn:tttl fw nm\c.otnf,!h<\rt~t~ is ae fit\bwii': Ob.f~(JTve th-e .20r0 cnHw" 
irtgB B BT and S,fi :WI' frum the trigg.,oring Mit~ r:n:w(>,[ng while tiTmilln.iLting a pat~ul~N¥ndot.u data MitJUic.nC\\:1 

nfat bHst 5H bit~, .1\rt 0Xi');Ot'tial MAU with ajltb:dmw t>nu:reH driving no- :k cn:mpllanJ; wht':YI an ZWJ((J tn)S$·· 

i.ng&. taU w:ithh. thf: t\1110 intervals 8,0 BT + 7 ns and tL5 HT ± 7 r.w. An i:ntcg:rated MAV is >Ximphar.d; when 
a.H Zl.!:rn trossi.ngs fuH wH.hln Hw tim{' intorval:<J hJJ :UT ::.t H nz and 65 BT ± U. n~L 

Wh(m Qsi:rtg p:sckeHMd data, ±w TP JDL uxtd d~'' fhst trM:l.atdtted bit should be m;:du.ded fiom Hwi>e 
m.~•<esu:rGmmttll, 

A<L!l4 GmH:Kt"cl Note gn CowutH.:stJ·Made 1(,wtr:. When perfm'mlng kuts spedilt;d a~ haJ.anr."d. or cum· 
mun-mode> Uw hslanc.e of the test equ.lpm.ent (auch as :mat.chi'n.g :re?Ji&tori!) mud e!l:te!:!d tltat roquked hy the 
tesL 

A4JU; Nate for 14.3.tJL4 on Lc<:~bn.cr Diffenenthd Input Impedance. Tlw :rd.urn kH:Hi! (TtL) ill 
deti:r.wd a.s fo!krws~ 

Z,<:-<'>)'-'~' :m dm ian-;:mdanee ef thx~ n~edwo:r 

Z.cabk is the imped;;H'tQC ar the cabk 

V; it thB diffenmfisl voltage rndrhmt upnrt tlm nu:x1rn.w 

V>' b t~he dJften:mtinJ \'Oh.:lffi:. :reflederi fnn:n !.he N?CHh.'\':r 

(l; A r&:\:'iVH vtith a tei:iifltiv;~ inp1,It i.mpet1Z~rte(~ (}[% 0; ± 8{}% will r;atidy thh NqiJ.kermmL 

(2} Tb.e requirement of H,lU,~fA· i-'l ~~quivHhnt VJ th~' {d.hnving twr~ z:unstraints; 

(n) 'The notm:tt ki;gg wl:mn. :rrwn~mr&>ci with un 85 f1 tHdstive wrun:0 i8 <~t bud:. Hi dB in i:b.Q {requeru:y 
t\Wtge of fi MEz to W .MJJz:, 

(h) The ~"Uturn kme whtm mmt1n:1Nd wfh u 1 U Q :rcdative w;un;<;.; is et k:ast 15 d.H in the frequenty 
rangtJ of 5 MHz tn 10 MJh., 

Jk'Llt6 Note for l4J.LLiUl t.u.t Lc.eiver Tdle Input He'!:HtVk:H\ Pm: confhnnancc trwt:l.ng nf :mv>ive.rs, tlH 
start of'hlh dmH «w&rrm t;D tht.': t:<omplHk) ~hewn in Fig 14~.JfL Add:itkm.any, the magnitude of Hw voltr.oge
time i.ntegral of the 1.:mdetl>hoot (:memmwci fnun thE~ m~gaHve :~:ero il~:rosdn.g that "<mdti iLH pcysi.ti.ve idle pube 
t;o tht\ time when dw dift!:m:-,nHaJ :OJi{fnals.~VJe.s to (Ltl mY ::.t 50 rnVJ shall bt~ tw grentcr tb;m :L2 dmet:f the 
volta&,'\.""dme integnd ofthe positivi(', kUe rmli-i~~ (m(·l~l.m.m:d frotll tb~ h:t..<.>t IW8H.hn: z~~m ti'<lfli:\'i.e.g tr tit!~ rmgn.
tive u1:ru e:Hmi\\ing). 

A4 .. 1/l Note fat< l4.S.t.;p; ott Roootve-r Common-~io4e :R.ejc~tkm. F'or H &htnd-a!on<? MAlL tiH! 
«o:c.eJver comrrmtl·TIHHk1 te§t may m! :p;rf(wm&d whh &.jiJtedCSS g~, 00 that t}H~ I).{ <:in~Jt mould ht.\:{~ nO 
rm:J:rt) d:mn 4.,(! tm (}(' eJ&'C jitter. 

For !m ihtegratecl MAU, the eomnwn .. mod®.' trnt is p<"Yfntmed with an 2?~ tklt haa z:e:ro c:rn;;:shtg jitt0r up 
l0 ll ns f:r.em the idea.! . 

ISA
ARSE

HEUER | EGGS
Dn SL BOR, LUGE Ries LOCAL ANE ME  LROLETAN AUREA B ORES,

agot are gopataied such. thal the ster of the edgedae Indepemdent and clock daft is insignificant, the
observed Hiter is price thatofa single edge.

Therefers, a fost that domeonsiretan compliance or noncomelance ie ag felows: Obeerve. the sors cried
ings BET aed 6.5 DP from the trawering tere cmmsing while tranamitting a pseudo-candim data sequence
of allsest O11 bite An weterieal MAU with « dtleriess seures vbiving DM} ie cimogliand when all een crage-
tyga fall within the (ime infervale QT 7 as and B58) £7 ne Am oriemrated MAie ammpiiant whens
all sero crousings fall within the ime idervals 6.0 BT x Ll ngarnd SA RT 21ws,

  

 
 

When using pecketized date, Une TPEOL and the first tramamiitedbit chould he exchuded trom: these
THHAremente.

&ta¢ Generel Mote on Comunon-Made Teste. When performing teste dpecitiod ax balaneed og com.
motmode, the ba lanes of the tet equipment douch aa matching resistors) moet eacend that taqudeed by the
teat.

 

Ata Note for M3.16.4 on Receiver Tifferential Deput Ieyoedanes. “Phe return lesa CHR) ja
defined as follows:

RE, ow Bobbe 
Hired alae.

 
where

Spoeotven 18 the umpedance of te revere

Acai i Ee inipedanee ofthe cabte

Vos the differential vallage imendent-upen Lhe recone

¥, is the dulerential voltage relleeted from dhe receiver

(ip Aeceiver ait: 6 resistive iipud impedance of G8 (2 Se wall saileRy Unis requirement.

(2) Chereguirement of 14.3.1.44 is equivalint lo the lellowing Ge consiraings:
 

fg] Thevoturn lose when measured wilhan 86.0réuielive soeree iwi least £6 dh in the (requancy
ranae of 6 MMe to LO Mg.

) "The voturn lose when mensured wilh se 11) 2 resistive sources is al leash 18 ds in the frequency
yange of & Ms to 10 Ma.

AaWete for Ld.Ld om Beesiver Idle Immet Dehavier, Por conlhemeance testing ofreceivers, the
sterbolidhe shell conlorm to the template chown in Fig 14-10, Additionally, the magnitudes of the -velkage-
time Integral af the andershoot (measured finen the negutive xero crossingthat ends the positive idle guise
to the time when-the differeptial signal settles io Gb mVs 60 mV) shall he ee greeter then 1.8 tomes the
voltege-time integral of the powitive klle pulee dmeaserad free the last positive serw croseiny te the nega-
tive gerd orienting.

 

AddNote for MILLA on Receiver Commondiiode ejection. For a standalone MAU, the
vecgiver comiindmemodé tegh may be petormed with a atterless El, ao thet the DM cucedt ahoukd have no
caore than 4.0 ne of edge Hiker,

Por an iniegrated MAL), the commenmace testis performed with an Ey that has cers cresming jitter up
io T2 we from: the dian.
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~Hf)f.H~.:r.·~ :8-BiY~-h .: iH6U 
/-:.N:SVtr:.EE S~:d ?:// .. :( -~:¥):::~ r>:th~~:::::~·: 

f\m.drud .F\:<am.h Tb.H :-tdimi ·bl1Cilfndd.mo: th''' dd~l fidd <>iitb trH>. f'n:m.mb.l<:< SF.D,. DA., F.i/\, I.,crwth, P:4.D, 
End. FCS bekk. 

lneremtmt Attom.pt Gm1nt. Th> n.diDD inc:rcm<.'J\tE th"' vmnhx <hWd. >;; t(:u:;rd th) cmnhcr d. Btix·m!'.pt;> 
~~:;;z~:de te: .tra:n,~udt tbe ~Hune frnxnc, 

Sturt .HHekoff Tin:w:r., Thi§. a.ebm. comp.tb;.: tb! rm"d<Hi rn.,+:<f r.hbje' f)nw :wd H:/.:>) the ba.d:wif b W.\d b 
t.h~d. htttC. 

Pf~rfo:n:n lnltitiLatim:!!,.l'hiii nd:inn Lmi' uH timet:! df r..n:td U\:.1<Lf~\'l Ll:wJ cm~Ti.;,;r ;,;; f<!r::,:ddt~n>d df ;:i.fd 'x'> 
bsi<?n d~.)v.~ct d~)\\··n., ;,\~] :::~;:)tt.nt.er.~~ .:-}.~·:::.~: ·;:-:(1~;;;-f:t.: /tny i~np.-~~).n·H·~t~.tation. ~:~1H·~~~-ihe \;-'f..iriabl(·~s ?1f~~ iidU~-:~ H.:<:.fd . 

.ldJ(~.- ~1\t:::~ tr::-nn;:.~:::~.it e::.nnp~;.n.vn.t i& n.t4. tr~in.:-:u:nit.tL::.g ;}LUY d~d:a nJ~T i.~: ·U. ~.n a .>:-t.Bt(~ ~-vhPt~1 d. iE p-r~~v~:=·n.t:~~d ftorn. 
t-tHn~~n::;h:J]I~(~ d~:-ltf:·~ 

lkwk:o1T. Tho tnm>rmit <tnm.p<Yf'•'Dt iY W!d.Lng lhr L:~s rtmdnm hat"b<f d~-by 1:0 expTP bnfon; atb>n.qA:ing i.n 
rehanHnit F. fre.mo. 

Fhn~h:off I1eh3F, Th: t.rz,nSil''it ~:(:l;:;·;pGl1Lnt \;;, W''J.\.tbg fnr Ltd:h. tb; mv:Emu to lx-:tmn•' <-lV;dnhk ;:md f;r >--~' 
bH-ckoff1;in~t: t{t.::Jny t;(~ ~JAJ~-fr:<~ hHfDr~~; n1:t-t~-H:;;ptir.1g tn r+.:4:rH.n~;.n)·tt. ~::i ~\?Uii.~~-

B&ckoff.lh::Lay. '.fh~ t;r-,~r\~\mit. <::znnp~wli:nt b1 ~'>'<·lilhlg Lx t.h.~ htertt;:uns gap Bnd. t.h.~~ l<<t.bdf ddayE i:n o;;;pin>. 
hHk~r~~ ~ittH~npt.in;:r h~ ;r:;:.::-t.ra:~}3:nl~t ?~ fia.rn~~-

Deh:;c N!) WH!L The t:n-msrnit ;;wr.np;ltfmt. hiw tlZJ hmue tn tn-m2md: amJ it u:m:nd Lranomd <:1!"\•~ if 't gd:Y Ut1.i·) 

beu:nE<i t.tw nwdium h h;Ay·. 

l)dgy Nn \\\ilL Th£: tmnnm.lt: <>>mp~mcnt hH fl;l fann'' in tmnctn U. md ·:t could net 1 f ~t hHd ime lwu>W+ it 
:il,; wnit:by ibr th(j h.k;Ji'uun.</ gap time to <·ixpi!:-,':: 

lh:.fer \Vai"L Th;:' tnmsi.t c<n:npGn.icnt b w};i.hng Ln: Lt<o rt~Ni:L.i.m. V? \-:;<>:.:mm: fu:.e bd~:nT i·Jtbi':rnpti.ng t<, t.rano,
tu:Ll nr retr·{~-.rl~~l~-~-~t th'~~:-· f~')ltn{~. 
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ISO/ff.iC Se<tW./i: lS\?.3 
ANSl/~.RT~E Std 802 3~ ~H~\j; .Edhj~~: 

Dday \li&it. 'f.he tta:nmnit (:()ll.1fl~Jnt;t1t h waiting far t.h0 i.t1t:crh'atue ggp t1.mt.~ h:t wKpi.n'o bef6te atb:n:q:;H:n.g tG 
tnmsm:d: (~ H':t:r.unsx:nit tbt' t'r:smt~, 

'Hw rt:teiV<'' com.pwrvmt {s rt<{ifJilfi.\\ih! e fut h<wdli ug aH ('vents thi!k a:fh:11: t th~1 n~qrtiun ~:If a framz" frnm tkl 
mHii>L (Se» F\.g H2 an,{TuMf\ H2,} 

F.igll2 
R.t:ceive Co-mpnnent Gtste flhgt'am 

t'uhh.•B2 
Re~nlve C on:q:wntent Stmw Tkaueitkm 

-~-··~···············-···················································~···~·---~ 

L ldle 

:::::::::::::::":::~:":':::::::::::::::::::::::::::::::;;:;::::::::::::::::::::::::::::.:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::":":':~:::~:i:{:::::":~:::::::::::::::::'::::::::::::::::: 

Catticm.' On. 'l'hb wr~nt indknte5 that th(~ physieal lcyer hmi dek\Ctm1 a dHH1f.ff".in c;arri<~r !Wt\%~' fhnn. nn 
carth:t tv c&tti~w. 

C.!H':t'ier Oft Thb <i.'Yent indicates that the ;Awwkal hver has detect0.d <t ch.auge i.n the gh~te of earnEr 
§PflS8 from c.ar:ritrr t;o no carrier 

P0:dorm. f:nitiallization. T1Ib u.ctknl. turn£ uH timHm uff and (~m>u:r<l3 that. tarrbr is eund.th:~ed oR and ool
hsien d.:{(1d dow:rL AH 0\'lJn.tets are :teiiid. A.nyiwpimmmtrtticn ;;p1xiDc \'cttb.hhH an1 l:di:iHErPd, 

Start Re?mving, Thb wctkm. begi.nB the pn;ocesses c.f Mceptittg hits and ap-pending- thern. b.:> the l:n.tfh~:r u&ed 
tc 0\mtBh the frame. 
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[SOTRC BADE 1a eae eae wang

ROE 8, PS Babbar: LOCAL ANT) REETROINSETran, TemA  EEDA:

relay Welt. The transmii component is watting for the interirame gen tlie to erpire before attempting: ia
traneuirl or rebrandmlt Chere.

BS. Receive Component Overview

 
“The raced pent is reeuativdhlsibe handling all events that affechthe reception ofa francs feom the
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BS.) Heceive Comneanet Eirant Deseriptions

Inidiadies. This eventis generated by aanagemont to starkwp the comronert:

Carries Oba. This overt indicates thet the physical layer has detected a changein carrigr sense fanno
cerrler to cuerien.

Carries OF, Thie event indicates thet the physical laver has detected a change in the state of cerriar
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B22 Heoreive Component detion Deceriptions
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insion detect down. AN counters are recat. Any umplementation apecitic variables are mite lized,

Start Receiving. This actionbreine the procoies of necemting bite and appendingthomte the buffer wae
Lo-ombiain Lae frame,
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!50/IEC 8802-3:1993(E} 
ANSlllEEE Std 802.3, 1993 edition 

UDC 681.3:621 .39 

Price l1ased on ;~04 pages 

ISOAEC 8803-3:199 3(E)
ANSIJEEE Std 302.9, 1993 edition

UDC 681.3:621.39
   
Descriptors: date processing, information interchange, netveark interce: 

Price based on 304 pages
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