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International Standard ISO/lEC 8802~3 : 1993 
ANSJJlEEE Std 802.3, 1993 Edition 

(This Ptlitioll oont.ain> ANSI/IEEE Std 802.3 ·198&, 
ANSll!EEE Std 802,3~·1985, AN.SliJEEE SW 802.36.-1987, 
ANSI/IEEE Std 802.3h-1985, ANSI/IEEE Std 802.3e-1 1187, 

ANS!!lEEE Stct 8\JL3h-l990, A.NSl!lEEE StB B02.3i-l990, and 
correctior.s resul~ing from :Mai.nt.euJmce Ballot Hi 

Information technology-
Local and metropolitan area networks-

Part 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 Computer Society 

Abstract: This Local and Metropolitan Area Network standard, 180/IEC 8802-3 : 1993 IA.i.'\l'SI!IEEE St,d 
802.3, 1993 Edition}. specifies the med.ia access c1mtrol characteri!ltics for the Carrier S!mso Multiple Access 
with Cullii;ion Detection (CSMA/CD) access method. Jt also specifies t1lP media, MHdium Attachment Unit 
(MAU) and physical layer repeater unit for 10 Mb/s baseband and broadband sysbmts, and it provides a 
l.Mbls baseband implementation. Specifications for ~L'\.U types 10BASE5, lOBASE2, FOIRL (fiber optic. in­
t<•r~rHpeater link), 1 OBROAD36, l BASE5, and JOBASE-T are included . System considerations for multiseg­
me:nt 10 Mb/s baseband networks are provided. Layer and sub layer interface specifications are aligned to 
tht' ISO Open Systems Interconnection Basic Reference Model an.d 8802 models. The 8802-;1 intHrnal model 
is defined and used. 
Keywords: data processing, information interchange, local area networks, mode of' data tran!>mission, net,. 
work interconnedi(m, rrwdelli 

Adopted lUi an l.nternntlonal Stand am hy t.h., 
International Organization fm· Standardization 
and by the 
International El.ectrotechnical C<>mmi~>sion 

Published by 
The 1nstttute of Electric:a.l and Electronic!\ Enl(ineers, lnc, 

.-., AmtdCIIf/ Natlon1fl St11mJard 

er 
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International Standard ISO/IEC 8802·3 : 1993 

ISO (the International Organization f~Jr Standardization) and IEC (the lnternati~Jnal Elec· 
trotechnical Commission) form the specialized system for worldwide standardization.. 
National bodies that are membet·s of ISO or IEC participate in the deV<~Iupment of Interna­
tional Standards through technical committees established by the respective organization to 
deal with pa:rtieular fields of technical activity. ISO and IEC technical committees collaborate 
in fields of mutual inte·rest. Other international organizations, governmental and nongovern· 
mental, in liaison with ISO and HW, also take part in the work. 

In the field of information. technology, ISO and IEC have established a joint technical com­
mittee, ISO/IEC JTC 1. Draft International Standards adopted by the joint technLcal commit-­
tee are circulated to national bodies for votin.g. P11.blication as an International Standard 
requires ap-proval by at least 75% ofthe national bodies casting a vote. 

In 1985, IEEE Standard 802.3-1985 was adopted by ISO Technical Committee 97, lnforma· 
tion processing systf!ms, as draft International Standard ISOJDJS 8802-3. Following the proce­
dun.ls described above, the Standard was subsequently approved by ISO and published as ISO 
8802-3 : 1989, incorporating ISO 88{)2-3/DAD .l which had resulted from the adoption by ISO 
in 1987 of ANSI/IEEE St.d 802.3a. 

A further revision was subsequently approved by ISOflEC JTC l in 1990, incorporating 
ISO/IEC 8802-3/Amendments .2 and 5. 

A third edition, published in 1992, incorporated ISO/IEC 8802-3/Amendmen ts a and 4. 
This fourth edition cancels and replaces ISO/IEC 8802-3: 1992 and incorporates ISO/IEC 

8802·3/Amendment. 6, Mainterw.ru:e Ballot; Amendment 7, Layer managernent; and Amend· 
ment 9, System r:rmsi.d:crations ,for multisegment .10 Afbl 8 baseband networks and P..uiste.d­
pair medium attachment unit (il1AU) and baseband medium, type 10BABE·T. These amend­
ments wen~ approved in 1992. 

For the purpose of assigning organizati.onally unique identifiers, the Institute of Electrical 
and Electronics Engineers. Inc. , USA, has been designated by the ISO Council as the Regis­
tration Authority. Communications on this subject should be addressed to 

Reg·istration Authority for 180/IEC 8802-3 
r:/o The Institute of Electrical and Electronics Engineers, Inc. 
445 Hoes Lane 
PO. Box 1331 
Piscataway, NJ 08855-l:J31 
USA 

During the preparation of this International Standard, information was gathered on pat­
ents upon whicb application of this standard might depend. Relevant pa,tents wel·e identified 
as belonging to Xerox Corporation. However, ISO and lEG cannot give authol"itative or cnm­
prehellsive inft)rmation about evidence, validity or scope of patent and like rights. The patent­
holder has stated that licen$es will be granted under reasonable terms and conditions and 
com!nunications on this subject should be addressed to 

Xerox Corporation 
P.O. Box 1600 
Stamford, CT 06904 
USA 

International Organization for Standm·diz:ationilnternationa.l Electrotedmical Commission 
Case postal<; 56 • CH-1211 G<lneve 20 • Switzerland 
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Foreword to International Standard ISO/IEC 8802-3 : 1993 

This standard is part of a family qf standards for Local and Metropolitan Area Networks. The relation­
ship between this standard and the other member$ of the family is shown below. (The numbers in the fig­
ure refer to ISO standard numbers.) 

1 80022 1 

BEJBB 
DATA 
LINK 

LAYER 

LINK 
LAYER 

This family of standards. deals with the Physical and Data Link layers as defined by the JSO Open Sys­
tems Interconnection Basic Reference Model {ISO 7498 : 1984). The access standards define four types of 
medium access technologies and associated physical media, each appropriate for particulat· applications o.r 
system objectives. Other types are under investigation. 

The standards defining these technologies arE• as follows: 

(1) ISOt1EC 8802-3 [ANSI/IEEE Std 802.3, 1993 Edition], a bus utilizing CS:MAiCD .as the access 
method, 

(2) ISO/IEC 8802-4 [ANSIJIEEE Std 802.4-1990], a bus utilizing token passing as the access method, 
(3) ISO/IEC 8802-5 [ANSL'IEEE Std. 802.5-19921, 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 [ANSI/IEEE Std 802.2-1989], Logi-ca.l Link Control protocol, is used in COlljunction with the 
medium access standards. 

ISO!lEC 10038 [ANS111EEE Std 802.1D, 1993 EdHion], Media access control 0\.fAC) bridges, specifies an 
architecture and protocol for the interconnection of IEEE 802 LANs below the MAG Sl:'r-vice boundary. 

The reader of this document is urged to become familiar with the complete family of standards. 
The main body of this standard serves for both the ISO!IEC 8802-3 and ANSVIEEE Std 802 . .3 stan-­

dards. ISO!IEC and IEEE each have unique foreword sections. 'rhe Annex applies to the r:gEE standard 
only. The Appendixes serve as useful reference matmial to both standards. 
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ANSI/IEEE Std 802.3, 1993 Edition 

IEEE Standards documents arc developed within the Technical Committees oftht~ lEKg 
Societies and the Standards Conrdinating Committees of the lEEJ<~ Standards Board. Mem· 
hers o.f the committees serve voluntarily and without compensation. They are not necessarily 
membe:rs of the Institute. The standards developed within IEEE tept·esent a consensus of the 
broad expertise on the subject within the Insti tute as well as those ::ldjvitieB outside of IEF.E 
which have e.xpress(ld an interest in participating in the development of the standard. 

Use of an IEEE Standard is wholly voluntary. The e.xistl~nr.e of an IEEE Standard does not 
imply that there are no other ways to produce, test, measure, purchase, market,. or provide 
othP.x goods and serv-i.ces related to the scope of the IEEE Standard. Furthermore, the view· 
point expressed at the time a standard is appl'oved and issued is suqject to change brought 
about through developments in the state of the at·t and comments received from users of the 
standard. Every IEEE Standard is subjectf..-d to rtwiew at least once evHry five years for revi­
sion or reaffirmation. When a document is more than five years old, and has not been n•af.. 
firmed, it is reasonable to conclude that its contents, although still of some value,. do not 
wholly reflect the present state of the art. Users are cautioned to ch<Jck to determine that they 
have the latest edition of any IEEE Standard. 

Comments for revision of IEEE Standards are weleome from any interested party, regard· 
less of membership afliliatio.n. with IEEE. Suggestions for chan.ges :i.n. documents should be in 
the form of a proposed change of text, together with appropriate supporting comments. 

Interpretations: Occasiot~ally questions may arise regarding the meaning of portion.~ of 
standards as they relate t.o specific applications. When the need for interpretations is brought; 
to the attention of IEEE, the Instit.ute will initiate action to prepare appropriate responses. 
Since mgE Standards represent a consensus of all eone<m;ed interests, it is important to 
ensure that any interpretation has also received the concurrence of a balance of inter<"sts. For 
this reason IEEE and the members of its technical committees are not able to provide an 
instant response to interpretation. requests except in those eases where the matter has previ­
ously received f<mnal consideration. 

Comments on standards and requests for interpretations shou.ld be addressed to: 

Secretary, IEEE Standards Board 
345 East 47th Street 
New Yilrk, N'{ 10017 
USA 

IEEE; Standards documents are adopted by the Institute of Electrical and Electronics 
Enginet~rs without regard to w·hether their adoption may invo1ve patents on articlei.l, ma· 
terials, or processes, Such adoption<' does not a.ssume any liability to any patent owner, nor 
does it assume any obligation whatever to parties adopting the standards documents. 
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Foreword to ANSJJlEEE Std 802.3, 1993 Edition 

(This Forewl)rd i~ not s pa(t ofthis Iot,;rnati<mal Standard or of ,<\..1\!SVlEEE 802.3, 1993 Edition.} 

This standard is part of a family of standards for local and metropolitan a:rea networks. The relationship 
between the standard and other members of the family is shown below. (The m1rnbers in thtl fi&'1Ue refer to 
IEEE standard numbers.) 

f: 
!£ s 

SQ22lOOICAl u:~K 

=· 
"' '" ;, 
M (L 

:;, 

·-() .... &..12. 1 .BHIOG;t.,;(l 0/ffA "' ,.. z 
i '!{ liNK 
•..> 

"' lAYER 'I 
~ "' 802.3 802.4 002.S BG2.6 .. z 

m ::% MEC>:UM ME.DiiJM )ttDitJM MED!UM 

> 
~ 

AtM:SS A£!(£SS ~.CClSS ,\()GES$ 
a: 
a: 
> 
0 PHYSiCAl. 2! ~)G.3 ~~~.4 80?..!1 &..."-2~ ., 

PHYS;CA}. F"HYSICAl ~'HYSICAl ~HYSIC.~l 
LA'f£R 

•· For:nBrly IEEE 8td 802.1A. 

This family of standards deals ,.,.ith the Physical and Data Link layers as defined by the Internat ional 
Organization for Standardization (ISO) Open Systems Interconnection Basic Reference Model (ISO 
7498: 1984). The access standards define several types of medium access technolo~:,ries and associated phys­
ical media, each appropriate for particular applications or system objectives. Other types are und~r invt>sti­
gation. 

The standa1·ds defining these technologie8 are as follows: 

• IEEE Std 802t: Oveniew and Archit,ecture. This standard provides an overview 
to the family of IEEE 802 standards. ']'his document fGnns part 
of the 802.1 scope of work. 

• n;y.:E Std 802.JB: 

• JSO!IEC 10038 : 1993 
[AJ\SI;lEEE Std 802.1D1 

• lEEE Std 802.1E: 

• ISO 8802'·2 lAl.'\fSL·1EEE Std 802.21: 

LAN/MAN :Management. Defines an Open System .lnt.orconnec-­
tion (OSJ) management-compatible architecture, and services 
and protocol elements for use in a LAi\1/!'v:U\.t\l environment for 
performing remote management. 

.M.A.C Bridging. Specifies an architecture and proto<:ol fo:r the in­
terconnection of IEEE 802 LANs below the I\iAC service 
boundary. 

System Load Protowl. Specifi.es a set of services and protocol for 
those aspects of management concerned with the loading of sys­
tems on IEE.E 802l.ANs. 

Logical Link Control 

• lSOt1EC 8802-3 lANSIJrEEE Std 802.Sl: CS::Vf.A/CD A<:cess Method and Physieal Layer Specifications 

tThe 80Z Architeetute m1d Overview Sped!kation, originally know•~ as tEr:BStd 8.02..1A, has been renumbf:red as Ho:EE Std 802. This 
.has boon don<• to a~rornmodate rec"gllilicm of t he base standard in ~ family of st.aorlards. ·aefere.nw8 to IF;EE St.d BOZ.lA should be 
ccm;idered as reference3 to IEEE St.d 802. 
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• ISO/IEC 8802·4 !ANSI/IEEE Std 802.41; Token Bus Access Method and Physical Layer Specifications 

• ISOr1EC 8802·5 [ANSI!IEEE Std 802.5]: Token Ring t\ccess Method and Physical Layer Specifications 

• IEEE Stcl 802.6: 

• IF}EE Std 802.10: 

Metropolitan Area Network AcC<lSS Method a11d Ph}'Sical Layer 
Specifications 

Interoperable Local Area Network Security, Currently Contains 
Secure Data Exchange (SDE) 

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

• IEEE Std 802.7: IEEE Recommended Practice for Broadband Local Area 
Networks 

The reader of this document is urged to b<~emne familiar with the complete family of standards. 

Conformance Test Methodology 

Another sia.ndards series, identified by the numb1~r 1802, has been established to Identify the conform­
ance test methodology documents for tht> 802 family of standards. This makes t.he correspondence between 
the various 802 standards and their applicable conformance test requirements readily apparent. Tims the 
conformance test documents for 802.::1 are rmmbered 1802.3, the confol'mance test documents for 802.5 wiU 
be 1802.5, and so on. Similarly, ISO will use 18802 t.o number conformance test standards for 8802 
standards. 

180/IEC 8802-·a : 1993 (ANSIJ1EEE Std 802.3, 1993 Edition.) 

'rhis edition of the standard defines 10 .Mb/s baseband and broadband implementations and a 1 Mb/s 
baseband implemtmtation of th<~ Physical Layer using the CS:VWCD access method. It is anticipated that 
f'utur~ 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-of-the-art material. The ar1~a covered by this standard is undergoing evolu­
tion. Revisions are anticipated to this standard within the next f(~W years to clarity existing material, to 
correct possible errors, and to incorporate new related mah~rial. 

Readers wishing to knmv the state of revisions should contact 

Secretary 
IEEE Standards Board 
Institute of Electrical and Electronics Eng:ineHrs, In.c 
.PO Box 1331, ·145 Hoes Lane 
Piscataway, NJ 08855-1331 
USA 

The IEEE 802.3 Working Gnmp acknowledges and appreciates that many concepts embodied in this 
standard are basNI1argely upon the CSl\WCD access mctfwd earlier described in The Ethernet specifica­
tion as written jointly by individuals from Xerox Corporation, Digital Equipment Corporation, and Intel 
Corporation. Appreciation is also expressed to Robert M. Metcalfe and David R. Boggs f.;r their pioneering 
work ·in establishing the original concepts. 
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Participants 

\\<"hen the IEEE 802.3 Working Group approved the original standard (ANSI/IEEE Std 802.3-1985) in 
1983, it had the following membership: 

Phil L.At"-'t 
Robel"t F. Bridge 
Charles Brill 
G. J. Clancy 
John Davidson 
Ralph DeMent 
Hauk (H. N .) Dorris 
Judith Estrin 
Richard t'abbri 
lngrid Fromln 
Milton C . Harper 
Bryan Hoover 
GeQrge D . .lelads· 
H'arolii.W Katz 

Donald G. Loughry, Cha.ir 

Donald E. Kot.a" 
William P. Lidinsky 
Laurie Lindsey 
Willfam D. Livingston 
Andy Luque 
Daniel Maltbie 
Jerry McDoweJ! 
C. Kenneth Miller 
Robert L. Morrell 
Wende!! Nakarnine 
W. P. Neblett 
James Nelson 
Thomas L. Phinney 
David Potter 

Robert 8. Printi• 
Gary S. Robinson 
Robert JQ)senthal 
Gary Stephens 
Da.olei P. Stokesperry 
Ken. F. Sumner 
Daniel Sze 
Vict.or J·. Tarassav 
P. E. Waillwright 
Lyl•, Weiman 
Hugh E. White 
Chou-Ping Wu 
Nick Zades 
MoR2onoun 

Additional individuals 1>vho contributed actively in the development of the original standard (ANSIJIEEE 
Std 802.3-1985) throughout its elaboration were 

Juan B•Jlnes 
R:'m Crane 
Dane Elliot 
A. ian !"Ia trnan 
Marls Graube 
Guy Harkins 

Dean Lindsay 
Then. T. Llu 
Robert M<>l-es 
TonyLa<Jck 
Joseph St. Amand 
Richard Seifert 
Nathan 'l'obol 

Mark Townsend 
Roger V3n Bt·unt 
Bo Vkldund 
Chris Wargo 
Richard Williams 
lwn Yara 

The ECMA 'fC24 Committee on Com munic-ution Protocols also provided helpful input in the development 
of this standard. 

Whe-n th<~ IEEE 802.3 Working Group approved A.i'IJSIJIEEE Std 802.3a-1988 (Section 10} in November 
1984, it had the following membership: 

Menachem Abrahl.lm 
H:. V. Balakrishnan 
William Belkn~tp 
Charles Brill 
Juan Bulncs 
S tephlln COC>per 
Rl>nald Craue 
John Davidson 
Mark Devon 
PhilEdholm 
Gregory Ennis 
.Judy :Estrin 
Richard J.<'ransen 
Ingrid t'n>mm 
Rnb<:'rtGaHn 
Rich Graham 

Donald C. l,oughry, C"hair 
Alan Flatman, Chair, Type 10BASE2 Task For-c.e 

Gu_y Hsrkins 
Greg Hopkins 
Joe Kennedy 
Hiroshi Kobayashi 
Tony Lauck 
William :Livingston 
Hugh .Logan 
Leland Long 
Andy Luque 
Daniel Maltbie 
Steven Moustakas 
\Vendi'Oll Nakamine 
Lloyd Oliver 
Aidan Paul 
David Potter 
Eugen~ Re-illy 

Jos~ph Rickert 
Gary Robinsan 
Robert. Rosenthal 
Jooeph St. Arnand 
Waltel' Schre\ler 
Stephen Soto 
Gary Spencer 
Robert Summers 
Pat Thaler 
Q..,olfThomps<m 
Wendell Turner 
David White 
Lawrence White. 
Rich WiUiam$ 
Ronald Yara 
MoZonouil 
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The following persons were on the balloting committee thai approved A.J~SJ/fEEE Std 802.3-1985 fhr suh­
misfdon t.o the IEEE Standards Board: 

W.Adam:~ 
R.Appleby 
G. Arnold 
Y. Bacg 
P.. Beaurcgnrd 
,J. Becker 
!!;. flf!rgnimini 
Boor6tyn 
A. Currato 
G. Carson 
S. Cb&kradarti 
S. Chnndta 
F. Chang 
C. Chao 
C. Chen 
P. Chon 
K.Chcn 
R. Chow 
G. Clinque 
l. Cotton 
D. Cox 
R. DeJ ardins 
D. Dickel 
C. Eldridge 
P Enl!low 
J . I-'endirch 
M. Figucrea 
D. 1'1sher 
J. Fletcher 
W. Franta 
R. Cagliu.n<> 
D.Gan 
'M. Graube 
M. Greer.e 
R. Gustin 
K. Harbat.lf;h 
G. Harkins 

R. H'rriugton 
H. Hcilborn 
L Ht!$elton 
D Hislop 
C. Hobb.\1 
S. Hallalldcr 
J>. Hullon 
P.lnd.uingc 
T.l~hida 
J . Jclcnwnsl~y 
O.l{nhn 
S.Kak 
K Kae~.t.,ff 
C. Kessler 
D. J{i M<;hen 
R.Kolm 
T.Kuki 
R. Kunkel 
W Lai 
V Lasker 
N. Lau 
R Ln!lghhn 
F. Lim 
T. liu 
J.Loo 
K. Loughner 
D. Loughry 
T Louhcnkillbi 
D. M~t.ncht!:Jtl!lr 
.M .Mar<:O 
D. Matlnrft 
D. Mciuod.e 
D. Micb .. ls 
L Marlt('~ 
D. Morri~! 
J. Mur.ayan\a 
R. Nelson 
D. Ofscvit 

C. Ostereiclltlr 
M. Papf' 
S. Pete!' 
0. Pbunc 
1'. Phinnev 
G. Power· 
A. Retid; 
M . ~pko 
!.".Restivo 
L. Rich 
D. R.lne 
R Rosenthal 
P. Ruosadri 
S. S:unoyte.nko 
B. Slllihi 
A. Sauer 
N. Sdmeid€wind 
0 . Serlin 
D. She_pard 
D. Sloyer 
H. Sc!oruon 
G. Stephens 
C. Stillebl'O\'r 
K Sumner 
E. Sykaa 
A.'l';mtawi 
D. Tether 
J.'l'oarr8t 
K.Tu 
D. Umbaugh. 
J. Vorh.ie;:s 
i\. Weu•sberger 
W. Wenker 
T. Wiekium.l 
T. W<>l! 
!''.Wolff 
R. Your; 
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VVhen the IEEE 802.3 Working Group approved ANSI!lEEE Std 802.3c-1985 (9.1-9.8) in July 1!385, it had 
the following membership: 

MeniiCbem Abraham 
Keith Albright 
R. V. Bal.,krishnan 
William Belknap 
Ricl:unu Bennett 
Charles Brill 
Juatl Bulnes 
Stephen Cooper 
Paul .Eastman 
Phil Edbolrn 
Gregory l:'intlis 
Alan Flatman 
Richard f'ra tli>en 

Ingr\d Fromm 
Robert Galin 
Sharad Gandhi 
Rich Graham 
RiChard Gumportz 

Donald C. Loughry, Chctir 
Geoffrey 0 . Thompson, Chair, Repeater Task Force 

Hacene Harit i 
Guy Harkins 
l!'rcd Huang 
Stephen J anshego 
Donald Johnson 
Kwi-Yung Jung 
Paul Kellam 
J'*' Kennedy 
Hiroshi Kobayashi 
Lee LaBarre 
Tonyl,auck 
JohnLaynor 
William Livingston 
Terr; Lockye·r 
James Lucas 
Andy Luque 
Daniel Maltbie 
Steven Mouseakas 
Lloyd Oliver 

A.idan Paul 
David Potter 
Eric Rawson 
Joseph Rkkert 
Gary Robin~on 
Timothy Rock 
David Roos 
Robert Iwsenthal 
Joseph St. Amand 
Walter SchreueT 
Semlr Sirazi 
David Smith 
Stephen Snto 
&bert Summers 
Pat Thaler 
Wen:dell Ttirner 
.Marc Warshaw 
&nald Yara 

The following persons were on the balloting committee that approved ANS1/lEEE Std 802.3c-1985 (9.1-
9.8) for submission t<J the IEEE Standards Board: 

?>ria rshall Abrams 
.John Adams 
William B. Adams 
S. RAh\lja 
P.D.Amer 
Kit. Athul 
WiUiamAye..'> 
Yong-Myun~: Baeg 
We.sley A. Ballenger, Jr. 
EdwaTd<l W. Bergamini 
H. F. Boley 
Paul W. Campbell, Jr. 
George S. Carson 
Po Chen 
L. Y. Cheung 
Kilr.am Chon 
T. Ricky Chow 
W. F. Chow 
David Cohen 
Allen F. Conrad 
RobertS. Crowder 
Michel Diaz 
Philip H. Enslow, Jr. 
.Judith Estrin 
Jobn W. Fendrich 
Harvey A. Fremnan 
R.. J. Gagliano 
Patrick Gonia 
Ambuj Gilyal 
Michael D. Graebner 
Maria Graube 
Nntrushiro Hamada 
Joseph L. Hammond 
S.M. Harrie 
J. Scott Haugdahl 
C. W. Hobbs 
,Jim P. Hong 
PaulL. Hutton 

Richard Iliff 
George D. Jelatis. 
E. D. J~nsen 
C.uv Juana!~ 
Karl H. Kellermayr 
Mladen Kozunovie 
Samuel Kl:u.> 
DavidKollm 
Sastri L. Rota 
Hirayr M. Kudyan 
Takahiko Kuki 
LceLaBa.J'l'e 
Wai-S\Jm I..ai 
Lanae M. Learh 
Stephen E. Levin 
F.C.Lim 
William Livingstill: 
D<in C. Loughry 
Joseph F. P , L\lhukay 
Meli Marco 
Marco Marsan 
Joseph Ma~si 
Darrell B. Mcindoe 
Patrick S, Mcintosh 
DavidS. Mll!man 
Aditya N. Mishra 
David E. Morgl\0 
Mike Morganti 
Kh"lji Mori 
D. J. Morris 
H. T. Mouftah 
Dale A. Mu!Tay 
Ruth Nelson 
J . Duane Northcutt 
Charleii Oestenriclllir 
YoungOh 
C.eor~ Parowski 
Thomas L. Phinney 
David Pothlr 

,rotm PGtvcek 
Gary S . Robinson 
Marya Replt<l 
Rc.bert. Rosenthal 
Ginn Paolo Rossi 
David .J. Rypka 
S. I. Samoylenko 
Norman F~. Schneide-wind 
Oscar Sepulveda 
Omri Serlin 
D. Sheppard 
R. M. Simtuons 
L,Sintonen 
David W. Sloyer 
Stephen Soto 
Fred Strauss 
Bart. W. Stuck 
Tatsuya Suda 
Efstathios D. Sykas 
Daniel T. W. Sze. 
Ahmed N. Tantaui 
Mario Tokoro 
H . C. Torug 
Donald :&'. Towsley 
Wei-Tek Tsai 
.M. Tsuchiya 
Richard T1mg 
Stanko Turk 
L. David umbaogh 
,James Vorhies 
PearlS. C. Wang 
Don Weir 
Alan J . Weiss berger 
William J. Wenker 
Earl J. Whitaker 
Michael WiU10lt 
Toong-Ho Wu 
Oren Yuen 
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When the IEE~}Stan(itt'l'dii Bmnt apprnw<l.ANSI/TEEE Stcl stlis~. .. l985 {91- R8) 011 lle¢ombm." 121 H~S5, 
i:t- had "the followuw. ~u~mbe~l>.ip: 

J ~ittl.O\illl1. Bi;~lJ 
!•J-•I,ill>;••t' f 1:\\;ek\t~· 
i~!l?. ,:;,;t~;'f.n.i&!1 
Jil,l'ffanl GiWi<~tti 
,"ftih>tlw .J. Cl>tJt<> 
.Paul c ; Ci:.~nlil.ihg~ 
l/.sfrlu.1~ G. F~dumuwi.n 

J~~c;!IFmF.et 
il.O.•Iilll L. ili!.dban?. 
:Kt>im.tth D. H~orm.ri: ... 
l~fxl :N. HKW~ll 
JMid.{is.\n: 
J!!i!t>tlh L Klleplir;.gt:."'r" 
ktlng, Knl'!d...,Y 
R fr .. r,rlwruMII 

Iia'<l'r<l:tl~trV. Mt,f.l!!l,ll 
Ol•r.dd T. Mit.h.;w.l• 
l'i'l)t.k r.. & .... 
C!ifih:rd·O. f!-1>.:.1!~ 
J. "f(l'cli.&"rd \"'lfJ€.f!< 
W,: B. Wi1k~'""'" 
Churl@; J. -\~ll~ 

A.NS!IIJ<}EE~ Std '862.:¥*'1~5 ·wae ap'pr.vved by th~ ..;\JI~dca:n Nati()na.t Sw.nd.at.da .Ir~liitute un JuM 4) 
19:86", 

Wht~~ ~h:¢,lli::lim $~2.:3 Wark;il\&' CJ:r...>ttt> ~~~v.$d A~~L1~;B tS~ M~.a~'H .. $S7 (ft~/, ft h(ld.·Ule> f<lll~JV>ir..g: 
:m(fmhersllip: 

'UL'tli.\M<".nl" ,\brah.a.tll 
!t,ith tm .. ~h~ 
Ke:lih A:i1rtnld3i;li 

.i .i.a.tt ·lli.ot lil AM:Q '11 
R \", Etal&~h'rmn 
~l.i..:.ha."ld t~l.!ll;r~tt: 
C~h.t,•loii s·.,;u 
,JtirJ,I!:Buln~.il 
!!.d~T~ G~.rm;~b\';11 
t; .. ig\ "G~:t:.p;~~ 
Aihllr!,,CI.a~ 
l'~kt' Ua.w.O 
~~{'f.~ r~~llilll~rll 
irtllyml;Jt•Cl D~;ll!O' 
J?.fff.tlt.\~llr 
G!...'\nir:u:tV.l ~riiliJ 
.'hl;oh ]'latm.tm 
ll.icllard .?l!'al'.,.'!!'~i 
lwnid Ftonrm 
ttliii!ti. Galin 
~b.dt·~.rl\!>.1!1 
.!\.tll (l!)llmrt 
Rkh '(kai'•·tsm 
:ft.i.ch C:l~W~rt:l\ 
Ih:::et:.fl llan~i 

n~)Xtidq c. Lo.l:Y~ Cha.ir 
~t~~;y~:n,~\1i)~t$ll~ Ch(>Jr, r(>Sk ..Vo~ 

LJ())'(l.fia£~1ey 
H!!w•n.i."6 H~>~>""lt. 
(1hlu](,,.. Hqifr..ol." 
M\et;aetHu~h>!>!~ 
Dl!'M.kl J!'lmi.~\}h 
~.w J~.b.!l!•l)n. 
:Kl>'l.··Yur.g J\111;,'1 
Hatt Ivllt.<~ml#>tl• 
l'a~l .M-Jl6.1n: 
· S~:nt ~r$~., 
'fll.."'!>flhl f\<lbtW.!i1l!i 
.Uid~•!l!ltl.n.eJ:f.wl!:.lmv,'lt. 
Le~LiBal"J'e' 
E'd.Lttrl!! 
WI~SOO J...i.c.d€P.1iiii. 
'i'ttr'l l4";tiN't>l" 
nc~.·:r. •. n.l!i'l!~y 
,!amt~ 'l:.ur4li 
&tidyi,~r~ 
L.'IC~T<lt').~,. 
Aid.!!il Plill! 
P..ey Pi!llt'Qe 
1!~~~~1/(.'n 
.r~~,,~~M 
G.~ry .~cbtllil<m. 

'&.4-td-.;y ~·k 
1)11-v~q ~l}lj 
W o.lt<:r :&:hrll~.r 
~tr!ti·<!>~l 
David. .Suuth. 
rto~r-~ $nuJ:1!llt;r'll 
l?at 1',h.W£1'E' 
Ge<lil'r"T.h.:>~'lOM)n 
Nathao.~~J 
G~lr.~ '.!:9-moo~ewM.i 
Wro:J.d~~c1J 'tl~J!!ttOI" 
.r~ph: Wi~J.!) 
&na1fl W.illi.n:u'!f' 

Al13-nCb.~ .. n 
J.r~hr. 11tt!.'!h~m~t 
Plo\U! .~::,l~tmill\ 
Shinjt Elt~or! 
<finl It,-~.~!-:.lli 
Mkhael i.il.t~ 
Lu~ii.Ul<~ Mmhit:W 
.fim:M().c.t~ 
P.efut 'l'o:rtal.'lt 

Th\1 n::c TC8S Conm';itlela o.n Infln-nlt~tion. 'rtJctmolcgy EquiJilll.(mt:·rilio provided. V!!rY ht,lpfulin.put: to ·the 
deveJ~pmen:t· af"th(} FOIRL Standnt'd (9.:9). · · 
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'l'he following persons were on the balloting committee t'hat approved ANSl/IEEE Stcl 802.3d-1H87 (9 9> 
f(n suhmi;;;sion to the JEEE Standards Bor~rd: 

\Vlliiam B. Adams 
S. R Ahuja 
KitAthu! 
Wil!iamAyen 
Eduo.J-dc~ W. Bergamini 
Paul W, Ca.rn.pbdl, (rr. 
Gi?.on~~ .S. c~~·s.o.n 
p,, Chen 
L. Y .. Cheufig 
Kih~rm1 Chon 
W. F. Chow 
Michael Coden 
A. F. Conrad 
RobHt. S. Crowder 
Michel Diaz 
N. I . Dimopados 
M. G. Duncan 
Philip H. EnB!cw . .fr. 
,j u.rlith gstrin 
Johll W. Fendrich 
H~rvey A. :r~rem.nau 

Pa.m~k S. Grmia 
R. L. Gordon 
A. Goya.i 
M. D. GraebtlC!' 
~1arls (haubc 
Joseph L. Hnmmond 
Stephen H<t1·ris 
,J. Scott H1mgdahJ 
C. W. Hobl>s 
F\ml Hutton 
Riohard J llif 
E. D. J•l!Bon 
GuyJuanole 
Karl H. Kellerm;;yr 

M. K~?.unovi\: 
S;.tmuf>J Kno 
S. E. Kille 
David Kollm 
'hlko..l1iko Knki 
Lee LABarre 
Wai-Surn Lai 
L<1aoe M. Leach 
Edward Y. Lee 
R C. Lighthum 
F. C. Lirtl 
'William D. LiviJlgstun. 
Don C. l..<Hlf,hry 
.bst~ph F. P. Lubukay 
WQ·Slnm Luk 
Mal·eo Ajmonc 11-hrn,;n 
Joseph MMsi 
Marc.o Meli 
Dand B. Mdndo.e 
P. S. Mdnl.ush 
DavidS. Millman 
Aclit.va N . Mishm 
David E . Mnrga11 
Mike !'.lor~allh 
Kmd Mori 
D11vid Mn.rri~ 
H. H. T. Mcuft~h 
DaleN. Murruv 
R.. R Ndson · 
J. D N')r1.hcnt 
Chitrle~ Oest-t:.n.:~che-r 

YOIHigOh 
Get~rge l'aruwski 
Tbom&~ L Phinne-y 
.J. M. Pr,turok 
Marya H~pk<J 

Grll'y S. Rnbim<<>n 
Rebert Rn~entha! 
Gian Paolo Rossi 
David J . Ryplm 
S. !. Samw~Jtnko 
Norman F: Schneidewind 
OmdSerlin 
D. Sheppard 
!Wn.Simmvns 
of. B. Sinclair 
L. Sintoueo 
Tom St~d~ 
(',;.rrei M. St.! Heh~·oer 
fred Stn:wss 
T~t~uy~t Soda 
P, Sug<n 
Efstrithios P. Syka,; 
Daniel '1'. W. Sze 
A..">·mH.':d N. Tanla·w) 
H. C. Torng 
D. F. Towsle¥ 
WPi·Te-k T!:a] 
SLankv Turk 
L. Davit! Uu>Laugh 
.r T. VQrhies 
Pe-arl 8. C. Wang 
Don Wnir 
Alan ,J. W<>i&>burgt•r 
W.J. Wenk~t 
Earl,;_ \ylJitllk!l1' 
Bryan Whittl~ 
Miciwel Willett 
Dovid C. Wood 
Tsoog-Hu Wu 
O.ro;·, Vuen 

\V:hen th<:l IEEE Standards Eoa:rd approved Al'\l'S1t1EEE Std B02.3d-19B7 (9.9i on December 12, 1985, it 
had the following membership: 

Donald C. :Fleckenstein, Chair 

./!ur.es H. Beall 
D~;nn.is I.lodsun 
Mar.;;hall L. Cain 
.lam<>s M. H~lv 
Stephen R Ditlon 
Eugene 1', Fogarty 
J<>y li'o.rstcr 
K!.'nneth D. Hendnx 
lrvia N. HoweJI 

*Me.mbe.r enw:rit.us 

Andrew (.;. Salt1.m, Secretmy 

L.-slie R. KPrr 
Sat !< Kltm 
lrving K:.lo<lny 
Jos~~ph L. K(:€~pfl ager~· 
Edw1lrd Luh~e 
.i<lhnl\hw 
Luwtcn~ V, Mr.C1dl 
L. Brut!() McChmg 

Donald T . Mich:•el• 
L. Jalm Rw.:kin.e 
John P. Rigonati 
Gary S . llahinmn 
Fril;lk L Rose 
Robert I::. Rountree 
William R 'I',~k;;~berrv 
'Nillitml B. Wilken;; . 
Helen M. Wood 

ANSI;TEEE Std 802.3d ·1987 was approved by the Art1erican National SUI11dards Institute ou Febrmuy 9, 
1989. 
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Th~ following pvrsous ware on the ~l.!.otiug rommitt"~ that. appl'ovl!d ANS-L1E.EE Std 802.8e-1987 
(S<1etion 12) fQr ~t~hmilii;iqn tu th¢ IEEE St.anda:rda Board: 

M..,..,llq1ll). Atn-;~.m.t' 
Willir.m B. A.d«Jru< 
S. R. Ahuj& 
P.D.AIL~,., 
Kit 1\t}Jul 
Willi ot<l.'l .A:f"~ 
E<lua.rtiu W. Be.~.cii 
H . .t;', Br.ley 
P!ld w, ~oo.pt!>!il, .Jr., 
(~rge S. C1Lta<n1 
.l'oeh.e;~ 
l •• 'Y. C'b.tu0.,\1; ' 
Ai1nr1m Chlln 
W.l''.Cnow 
Mkh:~<~lCodAA 
A. F. <Ainrad 
Irl\ ~ie~tto!lu 
D. R f:ro# 
Rob<\tt. S.c...-.;~.,.. 
.Mir.bi!:l. Oil'.% 
N. I. Dh.r.<:po:.".lk;{l 
M. G. l>.t.J>.;;~" 
l'. l>f. ElliM 
Philip H. E.Mlav,, Jr. 
.r ~itb £•hir. 
.JOhn w. E'ii~dricll 
t1. A. !lllcg(fiat-c 
Har>oy -"· F'~u 
Rub4lrt .T. (~l1.uw 
T. r. Oanrl<m m 
Pll~rkk S. {~ia. 
R !A('<Qdoon 
A, C'..o_yal. 
M. D.G!'ll.ailner 
1.\.hrris Graube 
.r ®eph .L. Eh~.mnt.(•n{i 
!'JU.1-ph.1>u Unrri:li 
J. -~rt.tt El!'llg.'l!lhl 

0. W. Hobbo> 
Paul Hntt.(m 

E!trbiU'd IhU 
K [l, .J('tll'<lfl 

GurJc~J.II.<l!P. 
S. L. Juoak.ot 
Mrl U:. KclleJ"'MYY' 
t-1. }(,..~1::1<1~-i" 
!;iinruni.Kh\1 
S.lU::illll 
.v,,...bl1C.,J.Im 
'l'Mahil\:11 Ku.\i 
1;mLMJ~~.rre 
\Vg.Hib.ll:a 1.00 
I.anw 'M. 1.A>1~ll 
p,.lwaro 'f. I.~e 
S. 2:. t,-~,vi%1 
R C. l...ightburn 
F.C.Lim 
William 0. l.ivineal:<m 
[lor. (:. Lallj!hry 
,J<~~er.h 1''. l'. l.s:h.ultay 
Wo·SinlrJ l,itk 
!II ill'<:~> .Ajm~ne lriu:"JII!I. 
Jn••fll> t.I,lwftl 
MR.cco Mel! 
Otu:rrl Jl. 'Mdn~ 
P. S. )'ofclniGftll 
r>avld s . Mllll):)~t~ 
&lityil N. Mi~bn 
DtwW f:. J.l.fvrg:.o:. 
Miii.~Morg~~.t~t.i 

1\(ru)ji J.l.fMt 
Dll:ri.d~rig 
H. H. 't'. t\{w~.uh 
0111., N'. Mu.rx·A)' 
It R.Nel!W'Iu 
.i, D. No.crhcut 
()ha.flt~• Oe~t<>.rdd•el' 
Yuung Oh 
l:ienr~ l'l.i.I:'OW~k.i 

1'htm!U.l' i.., J'hillM.Y 
D.av.ir,l Pocre.r 

J'. "M .. Po~o.::Bk 
M.l.:r;ru.rwplw 
G!ll:V 8. R.:.!iir.t~vn 
Mbil:ri. Rt-sl.i'llll 
G iiln l>tt.,h .fi.Otl.l\i 
.David~-- l~yph. 
S. 1. .Sor-.!a>·l~uk.G 
:!>i'vl!'1X•a-'l F. Sllh.ruo:id.twt!u:l 
Omrl~lJn 
n. Shcpp.Ard 
'R<!n Shr.~m(m~ 
if,. .s'" Si-=!~1~~ 
1,, Slnt&l1il~ 
Sw11h~ n. Sat<< 
!'~Stat~ 
C~trol1r.L Stnloh~.,, 
Fred Si..r.n.\ltM 
R.utW Stloi<:k 
'l'et3<l>'2 Sll.d'-l 
.P.~r 
.Efot.F.lllics l>. Srke~ 
Dad«l'f. w. SJA• 
At.tli.lid N. 1'1inta.wi 
'fi. <:l.1'crn& 
D. I!, 'foooley 
Wc.i.•1ek1'n.l 
J4WJ!'.Jrirc Tsl:li'.hiya 
St. .... k., 'futk 
.i~ De.'-'\J tJml>u.tJgb 
J. 'l'. Vurltil'.ll 
1\<Rra·u~. W!.l.o~ 
DottW~oi• 

.Amu J. w...r~~"i>'"t 
W.J.W~ . 
F.;E.<'l J, Whi.!.clte:r 
lliy{i.<! ~;lttl.r 
Mid11111FWill.U.~ 
?'<~"ill 0., \V(J'Od 
'f<;e,"'g-Jl, Wn 
Olen. Yt~AI". 

Wh~n the IEEE Standards Iha:rd ap prov~ ANS.f/IF..:.S E Std 802.:'.1o~ i 98'1 (Seciian. 12) 011 J ~Jn(l U. l98•t, it 
h;td tile foJimving m~mben;htp: 

Donald C. Fleckcnsf..ein, Ch.-Lir 

,r o.:1u•s H. Ilt'll!l 
no,.,o, B>ld1111" 
M.v.i!hc!J L. Caw. 
Jllmes M. DAly 
&eph!'n R.Jlillon 
F.ue~ !.". Foeariy 
,f!Jy Fnn:tot 
Km>n(;t.h I). Uendrl:ot 
l~;.n:N. :Uowell 

lAl&be R. Kl!lr 
Jadr.K.inn 
i~.og l'l>l~ny 
J'GffO[>h {.. .!{oop~CI!o!r'" 
Edwn.t<i l . .olue 
Joon Mll,f 
L!i.'l<'l'f;~lc<> \r. McC''.lll 
1 .. Bruoe:~ Mc<:lullg 
[lODu.ld! T. Mir.hlll.'"l1 

L. Ji\'t'.n P~llk:me 
,Mu:. P. FJg;uu~tl 
G1UY S. F.eJ:li.Jl!iS>!),I 
l'mnlt L. R<lilfl 
!:-!.'lbn:ct ?., ~•.mtn:>!' 
Srws L Sit<~rr 
Wu!iruu a. 'tQt.ltabon·y 
Willlm"' B, 'Wllk~n~ 
t!ele-n M. Wood 

.~N~IITEEE Std SG2.l~e-:t98'7 W:lu a~Q\'e<l hy tlv: Ame~c:t)tl. Natiott.al 8Mr.da:i'tls lnsti.tut:.1 on D<lcilmber 
15, 1.'9~7. . . . . 
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Wh6ll !:he IEEE 802.3 Wotking Group approved ANSI/IEEE Sttl 802.3h-1H90 lSection 5), it. had the fol· 
[owing membership: 

I"tenH<:li.e·tn i\btaham 
.Joh<~ R. Age<> 
Richard And;;n;on 
Ekiwh;;.rd Antz 
Kei ti:.J\rlmndse!l 
Sus.ic Arnts1..rtHlg 
R. V. fiElaklishnatl 
Mal'l; Bohrer 
RidHml !3n'lnd 
Thomas Butler 
Luc.a Ca:fic.r<> 
Rol)(!rt R. Cmnpbol! 
Lnigi Car.avese 
.Ja!XJues Christ 
l'\>fich~~l Cadell. 
Rd)ettConte 
Bill Cronin 
Potc1· (,"r~ss 
.Jehu D~Cmmcr 
rfln Gr~<yfcn.i 
Nabil Damounv 
San,jr;~y Dhawun 
RaytnowJ S. Duley 
Pau!.ltP.ot.Jnan 
Richard !<:tv 
Gia.nfra.m.Y, F.:nriNl 
Norman E-rhach<;r 
SteV<l F.vltt!l 
Alan V. Flatman 
Ingrid Fromm 
Mel Gable 
BobGruin 
M11rk (f€rhtM 
Rich Graham 
Andreas Guile 
Rkhard (h.1mp<':rt.z 
Clive lbllntt 
Kevin Hturd!tor: 
Benny Hanlga.i 
Ll<lyd Hasley 

Donald C. Loughry, Chail· 
Andy J . . Luque, Ch,Lir, Layer Managernent Task Fo,ce 

W. B. Hattlcld 
St.epheu Haughey 
Carl G. Hay~>en 
Ari(,i Hendel 
Chip Hicks 
Wiltirur< Hiugot.on 
Charles Uoffnnr 
f<~rnir" Jense.n 
Cbrencr; ,Joh 
.Dic~r \."'-"·Junkers 
Dor.:.Id C ,Johnson 
Mitt~ JohMon 
&ott :Kesler 
Ek>b Kilgore 
Yougbum Klm 
BiT! Kincl 
John Kincaid 
'l'adnyoshi Kitayamn 
Paul Kopera 
David Kung 
Mkhr,cl J.ee 
Hichan.l Lena 
Yc.seph .Liud;; 
\\' ayrre Limlq11ist 
T. D. Lockvcr 
.r~mes A. fuca• 
1an Lvon 
Kenn~th MacLeod 
Lucian~ ?\-fare-bitt~ 
Charles Mm·,;h 
Boll Mat thys 
Stwen Moust.nkas 
NHayaf:l Murthy 
D:ucy Nelson 
Bob Norton 
Mike 0'£'..onnor 
Ch.•is Oliwr 
Llcyd Olive>· 
KaziJyuki O.t,awa 

FPith Orvxl<'I'S 
·ron-<; ·p('a.tli.dd 
Peter R.aut(;·nll¢:rg 
Hill Reys~n 
Ga.q' Rebmson 
Ste,•en Hobinson 
Mvni Sama~u1 
}'n~d Samrn.anino 
Stan Sass;owt~r 
F. Sar].,; 
Hollald Schmidt 
Tom Sehrnitt 
Frcder!d( Sd;ol! 
RonShni 
SemirSmm 
,J~:~~{~ph Skorr~p(t 
Dwnd A. Smith 
Bob Smith 
Stnve S.mitlt 
Hobort Sr.:;dar 
Grr~ham Starkin~.; 
David E. Su.;n 
l'ctcr Tllir<tnt 
Ma.rkTnyior 
Patricia Thaler 
Doug In$ 1'hompMn 
C.~dfrey 0 . Thompsen 
Nathan Tobul 
Carle;; T<JmllS<.ew~ki 
llerh.,tt Ulll 
Sleven Ulrkh 
.John Visser 
Williflm Wager 
.}M;oph A. Wiencko, Jr. 
Bnl<:e Williams 
Richard ·wwiams 
1~oger tN11marth 
Mlkc Whtcn 
Mruk Wingrove 
Nobu£hig" Y<lkom 

Tlw following persons were on the balloting commith;e that approved A..'JSir1EEE Std 802.3h-1990 fur 
submi.;;s.ion to the IEEE Standards Board: 

WUlinm Adams 
Rii Athui 
Willlamli:.Av<!lr. 
Ali H~h.mlol.;omi 
C~a.~g" S. Carsor• 
Chih~Tsai M. Chen 
Michael H. C<lden 
R. A, Conser 
R S. Crowder 
Andrew David~nn 
Luis F. M. D•t Mo.raes 
N. L. D!mo))OU]os 
Mitchel! D'uucr<n 
Jehu £. r;mrich 
John W. FenJrit.h 
H ;J.r<'lld 0 . F'(llts 
·Harvev F.r~eman 
tngriiFmmm 
D. G. Gan 
Patrkk Gonia 
.Julio Gcnzal~• S<!ll~ 
Midwd Graebner 

Ma,·ls Graul)() 
Joseph L. Hammond 
Steph~n Harris 
.L Scott 1hwgdahl 
C. W .L. Hobbs 
Chris Hsieh 
Hich.ard J. Iliff 
Raj Jain 
l-.l. Kt:.NUfltlVk 

Sanua;l Kho 
Tom K\Jrihu.ra 
L<ee Labarre 
Anthony B. Lake 
Mi.k.e ).(l,wlcr 
~~.u~{m¥· Lee 
~.c. Ltm 
R~~·?olpl.' s .. Li~tle 
\Vt~ha.m. .L-1v;n;;stc.11 
.fwephLco 
Donald C. Loughry 
Andy J. Lnqur­
Kelly C. McDonald 

D.r.neH B. McJncl<>e 
Ridwrrl H. Miller 
David 8. Millman 
Adirya .Mbhm 
John E. ~hn~tagua 
f.t . . A. f. Morganti 
llinji Mod 
D. J. Morris 
M. T. Mouftah 
.. l\rne A . NHRson 
Charles Oesten•kha 
Yvang Oh 
Thomas l.. Phinmw 
Rufl.ll Pirta:la " 
UdoPexh 
Hobert S. Priutis 
Maryn S. RnpkD 
John I>. Riga:.}at; 
G.uy S. Robinson 
N. F. Schne~dewi.n.d 
Manfred H. Scift~t 
D. A. ShepparJ 
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~~ f.h® IKE:~ ~t~~s; :&mi sp~nwed AN~~ St~.f~h·l• {):U ~pt~m.~1*t ~ ll-, it h<:~:4 
thit fulhiwhttt n:i-.lli;,rfih.tr.: 

~u W, Mi~haN. Ci.hcuPn~a~t •lMtu M. 11uly, Vtmt Ckttlnn@tt 
Aud.ruw G, fii(ttem~ f;(ft:utfiry 

.AN!>~~fE! fSUf ~)2 .. ';#-1~11 Wl!$ n~d 4.r t-.';6 ~riean Nat\l}1lfl1 ~tu'ii!rd$ !r4itttui~ w M:lff;Ml n , 
.L~L 

W1Hm the rmm:m ao~u Wnrk:i)lfr{h"(J\tp tijj'§!tiW@{l Ai.'l'l&W:.E\El.W ~r.d t:lt12,~l.i·-lH$G (JStltt:iutttl 1~ ttnrl14J, it Ua(l th~ 
iiutnw't~tt m~lli~J.thip.: 

~-~ C, IA.ey,.Ctw.ir" 
P'$~.la ~~ ar.w. r~ ~~t£·T1~ ~f1i+ 

•pa,b>icin lluUtl%\ Cu'i"i"art! Cr<&ir 
tmttittttd Anb:t:i4m, CurrwH Chtdr 
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Information technology-Local and metropolitan 
area networks-

Part 3: Carrier sense multiple access \Vitb collision 
detection (CSMA/CD) access method and physical 

layer specifications 

1. lxlt.roduc.tion 

1.1 O~ea"View 

I.Ll BJtBi.c CQncept8. 'f'he. Ca.n-i.;;( St1l1~e Moltiplt! Acce~s witb C<:H~ia.._ Detecii<m {C.S;\!A/CD) m~ia 
IH:Ci'fiS method is the m.~ana by wrud1 l<Wo nr more ~tntiou.fl .share a mtru:non n·an~mif'.sian medimn. 'J:\1 
trv.o.omit, ll Stfttion '\'\.'<l.it;3 (d .. fe:n;) for 8 quiet Jll.'riOO On tbe medium (tht~t ll!, llO other 1]1;a.tiNI ·i$ tl'an8mit,. 
ti:r~J ~nd th~?-n zmnd.e th"" int..-.ruied mi.'M~e i.."l bit-&>r'..al form. H; a.fWt- initiating .a trnnsiUiiisinu, them~· 
r;aga rollitJes with that of another st:ation, th;;;u encb. trer .. •nnittinl{ s~tion izlt.Emtionally .:ends a few 
ltdditi.anal byt~ t;o ensttt'e prop.a£;-ati.o~ of the eoUi!lion th.rougt..ou.t the syst~.m. 'l.,....e fitatior.. roma.i.n& E!ihmt 
fur a nmdom 1ummnt of time (ba<."koff) .befart- cd.temptio.g to lrn.."'-Smit !.igai.n. Ea.ch a.~P<>tt of ib.is a£Ce;;s 
roeth<ld pt"Oe<~s ifi spccift~d in dt.>tail in !rJh~uent seclions of t.h.iiS i:it<mdard. 

1'hil(l "is K comprdHmsiv~ standliro far tocal Area Nutwarks <~mpk>ying CSMA!GD ~B the a~c<>r; method. 
·rnl~ standard is inwnded to r:n.c."1n'Pil~<} ~{'V~ mudio t:yps>i.i and wdn:·..iqml~ fo-r S'i.{J,t'...:-tl. rat€~ .uf fw:m l Mbl~ 
t.<l 20 !\-UA-'!L 'I.1ti~ edltbn vfthe- ~tandard p(ovides th~ net~.:t<ll:\r.Y s~ciftcatk•:rts fvr 10 .h-1:b/(' br..Y.;;twml and 
hroodba.ud syst .. lmB, ~' l MJlig b»;:;f.br.md .{Jyatem, and ~l R~peatt?::-Unit, 

l.i . .2A1'cltitecttirru l'\11~d:ives. Theri' are two i.m,porhmt ways to vi<•w :intru ar~-<l n..etwoik.defiig~i co1·· 
:responding t<l') 

0.} N-l')ti!()Cttu·.;. Em~i:&hig thtlli)J,>ie&t dlvjr:ionlf, of:tb.~~ ttyatt~m l\tld ll(rw t1wy 1!t Ulgt:,t:l'lf.'l'. 

!2) /mpll!m .. mft.Jlion.. F.turih*~izin~ ~lctnal oomp<IMntit, their PU!.:kug-lng fmd inf~Gi'Wllr>~on. 

l'lll6 .standard is m:_gdl'ltzed ll.f<:,llti,f lirthiWrttlt'alJiiiC:$1 em~assizing tfte J&rJ,I'I:-•SCllfe ~ep}!nrtion o£ tM S'yfl• 

kin inw two 'PIJ rts; the Med;U:t A.~::cellil' Control ('!yf.t\C) subla:rer ofthc Dnta Link Lay~r. and l:be Ph)1l5i<:IJ1 
l..a~~. '.r!t~se t~y~.,..~ .At'(' i nwn~ied t•) ~ltu:r;;;r;;pond dm;elv to t.h\' low~t h:;yer~ of llie ISO Model .lo< Op1m Sys~ 
~ms InU>rcmme<:tion (see Fig l*:l), See !,SO 7400:1~4 (10] .1 The 1/.lg.icat Link O>nt.rol (LL.C) :i!uhl~yer !!.ud 
MAC ~uhlaya-r t:oget.h.Pr encem:prurs the fu:r.ftiom; intended for the Data I"lnk La_yer aa dcfrned in. the OSf 
::n<J<lel. 

(l) Clarf.ty. A dean ove.rrif! divUiion of the di:i-~gn aloog arch\tectutai ltnes makes t.lte shnda.rtl elearei'. 
en Fle:ti~ili.ty. s~grejJO.tiM of tne£lium.-dcPt-'ndent ru~pect.:< in the Ph,Y$\cal tay~r allows the r..LC and 

MAC Sttblaycl'l! w aJH)ly·to It fi> .. mil,y aftran.o;atissio:r. meclia .. 

Pa:rti l::i nni.ng t.hc n11ta Link LeytlJ' arrows ''t.u'iom~ nu~iru:cj~ess methtlod.s within the fnMfl! of ~al Are.a 
NetwfJJ"k st.nndardil, 

l '!'he n.aru~rt. in t>rM\'ke!., ·iXl.rrO!~t:c"ll ;;,, th:o~"' !if~,.., nlf.~re~.~~:<w ki.>te<'lli in l .. :J; whtn '~l:l.'de<J by A, tho 'I >-'m't't.'SpO:..'l.Cl w ([)(.~ ii!ft.;~..>Q in, 
tl~t'l: Arl.c'ttU: . · · 
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.Fig l·l 
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e>:posed) 

MAiJ 

MD; 

LAN Standard Relationship to the ISO Open Systems Jnte.rconnection 
{OSI) Reference Model 

The archii€ctural modd is based on a St/t of :interfaceB that may be diflerent from those emphasized 
implementlttions . One critical aspect of the design, however, shall be addressed largely in terms of tl 
:implementation interfaces: compatibility. 

Ll.2.2 Two impo:rtant compatibility inte:r:(aces a:r'e <lefined within what is architecturally the Physic 
.Layer. 

(1) Afedium·Dependent Inletface (MDI). To communicate in u <·ompatible manner, all stations sh; 
adhere rigidly to the exact spedtlcation of physieal media signals defined in S•~etion 8 (and beyon 
in this standard, and to the proccdun:s that ddlne corred behavior of a station. The rnedium-ind 
pendent aspects of the- LLC sublayer and the Ivli\C sublayer should not be taken as detraeting fro 
this point; communication by way of the rso 8802·3 [fEEE 802.:-~] LucalA:rea Network requires COl 

plet{~ compatibility at the Physical M•:dimn interface (that is. the coaxial cable interface). 
(2! Attachment Unit Interface (AUl). It is :)ntidpatecl that most DTEs will be located some di!:it<m 

fNm tbei:r connection to the coaxial cable. A small amourtt of circuitry will <'Xist in the MN1iu 
Attachment Unit (IvL\lJ) directly adjacent to the coaxial cable, whUe the majority of the ha:rdwa 
and all of the software will be placed within the DTE. The AUI is detl.ned as a second cornpatibili 
interface. \Vbile t;onf01•manee with this interface is not strictly necessary to ensure communicatio 
it is highly recommended, since it allows max.imum flexibility in intermhdng MAU;s and DTEs. '1'1 
AUI may be optional or not specified for some implementations of this standard that are exped;()d 
be connected dir;;-.<-'tly to th(! medium and so do not use a separat<~ MAtT t)r its interconnecting Al 
cable. The PLS :md P:MA are then part of a single unit, and no explicit AUI speci-fication :is requir€ 

1.1.3 Layer Interfaces. In the a:rchitectural model used here, the layers interact by way of well defin• 
interfaces, prQviding services as specified in Seetions 2 and H. In wmm·al, the interfate requirements are 
ton ow;:;. 
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lS{W,!t<:!; tll!Pi·~ -~ ilJ!.I3 
it, N:Sml'.:UJ£ St<i 1St"~. a, !~W.~ Zo.'l.tk<• 

{11 '!'>lte :irth~r:fttce hetwMn. thil MAO fttlhblyer an~.tfM~ LLC ~tihl.ayet' tneluoos fnoUitie"t'! f12.r tran:.smftit;f~g 
and" rtM:eivl:ng framtm, tmJ. provides :.PtJ.f·OPI.l.t·atiott status infW"roation f<W u~' by h.igher~hyer error 
t''i>WVfN.Y P't'fft£Mhl~$, 

(2!) The intal'fuee hetwoon th~~ MAG suhb.tyolr !md thn Ph;+>-sical L~ltlr i:nclndea signal!d'!)!' fram~ng (caY• 
'r:k!t SE'.t.L~(!• ta·a:matf.i.t. initiatio-n} and eoo.tl»fi"1o:n roso-lu.tion (eomst~n detect}, fnmli'jfllil fht- }!a£Osi·ng a 
PfUr of twrlal hit sti'CtmH4 (tt-anemit,.. ret:£ii.\'e} .b~tweM the t\'i!() lay¥-.ni, nnrl. a. waft funt:tl'tr~1 fnr tirnln~: 

Th~ i.rt~fa<:il¥ ttt<t dt~~Wd nw.ra pte~cly in4}t Addith:u:tnl intt~l't's~& tu"e· nee~4ry «J slk\1.• .higher 
ll:wal nt4;wotk t~tan;agGm$:Y.it faeiliti¢s: b) intel'tt~t with thf}l<e .isy<frl!! t;o pi.lrfimn t~lJ!it'atiQn;, m~::h1~an~'· tmd 
planning functinns. N~twnrk: ttL!lnng-.entent fun(.tio.n~ will btl dise~sed in ~!>Cthm. i'L 

1.1." App'iicat:i~.n .. ~AS• 'fh~ app1!eatian."i envirtmme:nt for ·th.p, IA~.:tl Area .Netw()wk ·I~ inte:nc1(lcl t:n fxl 
oomu.•etti:oai and tight imimxtriat Oi!e uf l-"SJ.IJA/C.l} J.AN;s il,l. hnto\\ nr h~~vy indtl.iJttial envirollille:ttt.~f while~ 
oot pre·d:wled, lli r.>.llt c<~h.~iili~.ri!l:l wit~lin. f;he &L<ll~t~ of i;h!s a'tai!darxl 

l~l St@.ie :tii~am 00\nv,enth•n$ The orxu:at{nn nt a protorol can ho dt»5mheJ hy aubdlvfd.ing the p;:-n.. 
-~1 i:nw a nuniimr <tf' i:niertel...~~d funet:i.OnlJ, The UJIO:t!i.tiiJn of tbe funci1un8 can ll(l closerlhex1 hy m:ai;e a:ia­
grams, EaCh ni?gtam tt:pn:!;*nta the ctomJl~ri of a ft,mct\on a:t'if t:Qnsist& qt' n grm:p (rf CO'nmxd;(?Q, mutmlH;y 
~c.hmiV<o stt~t<lt>, drily one ,<;!!..tttoof tdi.tnceiQl'l :t:l~ n.zt:tve ,tt Any given tirn~t {Me: Ji'ig 1-~~. 

io <~!!SS.AG!:' SENT> 

._ "<',. ,-, fCONOi1lCN! 

Fi.g'l·-2" 
S"t~'te Oi~gr-am N6tatlon l."'Utnplc 

Earll sta~ that the:fu.nctf(ln "!:'.an assumn i<~.:repi'ttae-fitM by a rt:dangli1l. 'l'b£Se ~rt~ dtvi(h~d int;o two p~rt.s 
by a h&wv..wn tal linn. fn the upper part t,he gture is · fce.nti:th,O hy u nu:me fu cr;:pit& l~. 1'tlt! .low or pert 
.en.*tiai.'W the n8me <r"f MY ON di{;nru that i" g~~l.ter:~ti!tl by thi;. function. A\.c'ti~>na ar(,! dt>seri~ by i:!hort 
phraat's ttild endooed in b:racl,teta, 

All P"'.t1."1.\t!i!Sib1e t~nsitixtM hc.t"WeUll thlJ ilhl:tes nf a f'undim QT(! r-ep:r·rnen1;(!Jl gt<aphl.eaJly hy a:mrws 
het\'V"(~!t tlwm, A tranaif.Jon th~t i!i! gll,}bal fn .nature .(fo:r (."XWtlpl.~!• i'Jtt e;;+t rondition from aH Gt&t~ f)!} th.e 
In1/g ~n" fmSW ai<~te) -!3 in~i~m by~ op!m. ar;row~ I..ahcls. on trartstl:ionz ·ar~~·.<IU:!l'Uftet5 thtft must rn1 fulM 
f!Uecl befotfl th~ .t;r<anf!itWn wul·be taken. 'fhe.labcl: UCT dadgru~tes M unconditionsltransl..Unn;. Qualifien:. 
d~cribe.d by ahott Jillt'a!M'Js ara-encio.>Jed ~n parnn~~. 

Statt} tr£waittl:ms and aendiug a~rd t~i.ving <t"ftn~...!J (!cetu· bwtan:l:...'Hl(·l-r.rus.ty. 'Wh~n a .statt~ is e11ror<d 
ru:td th~ t:<m.dilim;t Ul l+1ave that ~ta'te il:i not i:mt~t(lly fulflUe;d, the atate ~nrz'ut;.ei! 100'tirna:ru~ly, s{'ndi.ng 
thH .messag{)S .~nd Ql.1¢.l:.tlliing th(t axti.ons cu-ntain~(f in th~t .state in a wntirma-u.s 'rttrum~r--
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:raoos.;.c $Si'iN~ : tu'@:t 
AN'S!!IEE!C ilM sn:a,s, lWit E<t.l:tiv.n 

Same d~viOOS' d!.l$t11bed i~t tbi!!l s.fJJ.ndttm (m;gr, ~pMti:srs} at'la · t~UilWf)d ~} h.nvt; !Mn ar mon~ )Wrts. Stu 
¢~~ ~a!:ia,ble ~'i dasmhing the (tpl1ntcif)n, ohl:~i~~ with an lmJ:~peeiiiOO.ttn:tnhN' (tf pt:wts. r(lt{\liNtd. qw: 
nJ!~r Mt::utim:t th.at allows WArting ftn.' am:ditioo~ at mwtiple p(»;{a, 1"h~t ntAAti<Jti \11¥~ is a ~rm that lndttd 
a doocciiltl.<ln in ~rmlli~® oi:w'hlch ports nmst mt>!.e't the t£Wtil fat• ~lm ttt:ud.ifier t? be sat1i<fied {t\.ff-, A!:' 
a~d ALLJ. U is ffihRi n~l*lt'Y t(lo provid:e fur i:-t>.tm··n.%'!ignurent ~t~temjlJ:l~ that I~Zli!ign. a nam~ ~f t~ 1>,ort th 
aati!sft~.fl qu.n:J.Hler, ·r.n~ full~Jwf.ng C~Hrv<':ntitJn is w.<~ethotfegcnJw. a. t<o:rm-J:W,~f~il~l: stahm<w .. t:thttt i';;; ass 
ein:Wd w~it.lltt t:~itiM.: 

0.) The e:bctracl:.e-r "':"" (cqkm} ill: a dclimi"u u~d w d<fMt:u that a term i>~jgJ;tm~m.1; tit.uUI.m~~tt t(llk~v;o. 
(2} Th~l <;htlmC:tto"t' "'¢ttl' (~fi; iU't'OW) d<m~<> a'*llignmt>:rtt: ni~ f;h0 vale ffilll).wi;rtg ·tfm Amxv &! the tm-:m pr 

e:edlhg-th(~ tlttl~'ll<t. 
The state d~am1'i cantcin.: ·tM. uutltaritativt'o iltat~mant ()f the fun~<-rlbful they d.t.wi<:.t,; ~hffl:l ilflflll.TI)Ilt .:.!f 

fl,ic:tll betw~(:, dMcri,pti,v~ t<:xe an<i s~te: d.ieg;mmt'l ~. tl:w state ~nrmt aht to tnk;E) JJN"<'J:~m:'l(!>!l, T'll 
does not ove.mde, :hct\~t~v(tt. rmy expl:idt d(lSiftiption tn th~ ·~ tlmt Mfi no ~ll1>l in tlul ~te dirigroma 

The Jnn(Mm pv.Hentml hy ~>iat;e diagra11'ln \lJ'e irtWnd(l(l us ~ p'rim1uy ·t.>~inek)!;lmt~ of the. f~n.ction:z tl'l ! 
pr!JVide.d. H is tmp(1rtant Ut diati:~ui:>.n, h~w~YV,)l", ~bw'oo.n a m&M nnrl a N~al mqilHtn<mtatio.n. 'f.''he mod<: 
al't' ~pth:ui:r.ed ·fur simplicity m'..d. d'ftnlsr oi JH'!.'l.sont:ution, white v.ny· rettllme impi<m-tt.n}i;atirtn tn£ty pla 
froaviet· et.~tph.asis tm idf:idm:1ey ru:td. suthihniiy w tt partictilm- i.:mple.m<mi;a:t:icm t.cehnt>hg:y. It. is tla) run 
tio:naJ ~viot.' ohtw uriit tiht.!.t m.tWt m~~h t.h~ .;~mnda:rd, .not .tts 'lrd!!'.rnal str'u<'lu.M, T-ht> int~ndl (let«ils 
t."le :modei w-e t.H\~l.lft:tnly tn th~·;q;)xt~nt. that t1my spucify fhe ~dw:ntd b®a:'lwr d.t?it¥r'ly and P:f'<,"Cil'le1y. 

1.2.2 ~Nice st:>neiiic.14t~u ~thotl &nil Notnf;im:t. Th('l ~~ nf ~l .tay~ll.'' iii' !>U.bka,ioi;>l' it~ the 'itlt 
,\".a;p4lnlitie~ that it o:f:le'l:'S ·to a us~ i.'l the n.axt hight)Jt (sub )layer. Abstr.act .~J<!ri~~ ~ra S}~Hioo h.~r{j I 
d(J~criW:ng tJte semte prlm.ithret~ n,n.{lJ1l:t.:ratn<ttm:'S that eh<.tnt«:O'ti>@ lNicl:l etrv.k~), 'th~~ d~fmrtiQU. v.f ~in>i 
iz 'i~pen<ftmt. of ~iny parHcukr :iJupiemt'lltai'i<m. ($oo lf'i.jo; 1-3). 

LA'YER ff 
$e;~t_~H! 

I f '""'" .. i -.A1:t:1··l i~"", I SEW.J!C(: rft()Vtt)ff! 

·-niai~Esr"·~ I 
. . . I 

Figl.S 
S~i:e~ .l?rimifiv~ N<~t.ntio~. 

L,y(F.R 1\i 
S~<V(:E. lJSf:R. 

SpooHic1nrpl4)nvmtr;tti.on!l may uli!!'l htdw.1t.~ !)nw-isi:ons. f{)r int<{rlf!N> in~Xt.'ti.l:in!! that hav(l; :n!J direct en· 
·~r4~1,1cl $c'{f~tc~~ Etnmples uf nuch local i'n1:erncticm~:~ i:ndnde lnfMl"fuoo f111w· oontr'QI. $ta"t«s. JX~iiU~~ a.."::.U fmi 
c;~timlll, NT Of notificHtiOlt!li, and layer !ll~eittt!llt; Speeific fmpl~mentatinn cr(Jieijs &Nl omitWd fi'Um th 
$eM-iee: np~citia.~.t$n hoth ix&l8U.% th(>-_y ¥Jilt diffur fro:m irnpl<®~lt.ation 'W implem:un:tation rut<l beMw 
they do nl:lt impaet the p~"'i:>-tn-poor pttt.:oOOlH, 

(1) Ft.BQpESl', :fhe ~qu~t prb:rtitiv~ h pss~.ftmn. l$.Yfu" :N to h~yi!t N-1 \4.t«tuf)~1; th%t a OOJviee I 
initlal;erL 
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ISLlll..E(J>8!J{ilt··il·< lJlim 
ntllSll!~'IS~ ~t:.i lUttS, 1\lairt:u.t~l"" 

L.">(LH.C.~\'f.lfON, ~f:hi,', i.ndic;itiun: primij;j'v~ j(; 11.-llfu~;~~ .frmn htv'!~r N·J.. l;;;J l.ayer N to tndit:M;(7 au tn~rnal 
irzyer N-·I ,eye:nt that is si.g!dj'h;('l:u.t w 11<?<-x N. 1.hh! rlnmt m~r be logi<16tlY rt;h.tet1 t<l a t"am(}h) m;.-:<ii:P.< 
i-eq u~st, 1>1~ m~y lK: t'atl!:!ed b.l' an ey6nt i'nternal i» la_y;;;t· }if.l. 

'I~~ fltir.vi<:(; pri.mitive.s ar~ at'. <~hsi:rv.cliun ~r th!; func!icn<\1 e>ped:fi(>-ttt:iQ;n .-..n.d Lbto. ¥;%'1'-lr:IJ~r Jntf..:rudJon. 
Th~~; ~hi!>tl'C~Ct dctl:r:it.ivn dOH;;: not ~ontE:in locru detail (~.r the- u~~dprovi,der 1 ntN·;:~d:i!ln. l'~r i.rliitam~. it do\'s 
.Mt ln.d.i(;.(tb,e the l~I 1n~chadzm tlt.'\t n.ll.i)~\'il n .t.t.<te:t tv ll!I(Jk.ate that·it: .i2 awollitin~ <:ul"i:nemning cah. Bath 
_p. • .-.imit:i w1 has til. H!(~t of z~.m <"fr mon~ ptmnut~t<e:rs, rt:,p:rt:>mmtint;" d!d-lJ. detnr.-ni;a that lihall be pa;;:!i~;d j;p qu~llify 
tht~ furwtilil\S ltl\'()ked by the Ini.mH:i~·f. li'a.'"iUlHd:i:it'$ inib:::afll.~ mfi:irmat~on a.vaila.hh; in :.\ l,~t)rfprnvid{•t irrt!.!t. 
act.icn; i:n 3ll)' pAd;k·nla:r inwd'~'<:e, t>Orrtt: I~<lrzunct;crg may h<; ~J;.pHcit:l:Y lftll~:cd \!rv('.r, thon~th not ~~plidtly 
!l-efinf'Jd .b . ~he prhniti>e) w. ·kmplicitly ~~iatt~d with ~b.e.se:rvi£'>ci,at~s p<}int b'i~nila.r:1y, hi an)! J;MriicuJar 
,Pfi!toeol npedi:klf.titm., 'fmlctioM <til!'respoildl:tie t<1 n ,'1&\'kt.'· .. p:rbnitive ltl!:ijl 1~. €ill:pllcitly (h:!J~ned -o;r ln:\1).lldt.ly 
r{)'ai~M(~. 

L2.11 Ph;ysir'jkll..!~Y!ff,llt:ul' 1.\fedJ.,a .Thiot8tion. H~K~m offJ~J's ,ql;,mdtml: ue.'.<l {I) «'!.arom:e whi.eh JW.:rtkttla:r 
implem(\n'tstbr. is b..'i:1l& uM>d. cdth;l\tift~~{L 1'~.1-''tf}f(lr(". £~ means· of i!hmUfYir.g each :inlp-1.erme~ai:iun.ig. given 
hy ~. o;im,t}h' .. th.ti;.'e>-il'cl(\. typ!:i'nowthm that- iti !'lilq:iH~;:.itly !>~ted &t the ~h:mh1g of ca.~h. r(>Jf':vtu1t ~<H.':t.~n •. In 
gf;neral> tilt' Pity.'iic~ll layeit~J)e is C>~mcifit~il: by these. ftcldl!: 

For '\.>xampl~, th(< .fi1rnll:i<trd. mnta:iruJ >"l1fJ .Mh/.s b<til-ehand ~>'PwiUI:lfticrn i<[entlfi.eli an ,.:,t'YPB. HH3i\f:l:t~5/' 
mor.~:rting <.t 10 }(Ibis ban11bami medium-whoiJf) ma;~;:imum "11~Jll(mt len~h m.f.iUO m. Jiirarh omr-t-ewio,r.e .Physical 
L~._v<it O!(X:cifi.cati:ou will ~t.c it.<} v'\."m u1~k.rue 'IT'.P'E ident.Wet< alnng ~imiiar lineih 

1.2.-1 Ph_ysicn.l !'..r.tyl.\T' 1\in!nu:ti(e' N\1to·um:t, ii'JessH~W>K .f01DHl:'i~'ti)d 'll'lithiu the, .Phy.,Je)ll. L..'\ye-r, oith~;r 
within ()r h:~tw(~cn PL$ ~md tho M:AU -!tl.~;\t 'i$, P MA ~;.in>u:iir,y}, are de;;i.&l)at~ I:r,y .<tn.it!dic type to. rl~(-g.n'ftl:l 
eithet ·t'<n:;u of ph}>skd Q:r l0htkal .m~i'!v'-lag~ u!it\d ·i.l) e.~ec.tte .th,e phy~i~aUay~t ~i:gnaling ~~sn (f<;r ·e,.,nn:;pl-e; 
i'!'.ptl!_j;dl~ m nwt~ .. ,wmi!flf:de}. 

111 ()lS'P:lt Puhli<:r..:tii)li 2Z ( Hl65\ Li11iUi:i iui.d Mt)th:~1ds nf.MeMnr<>.men.t 6fRadio btt~rlm'<;ll~$ Cb~·ac~~r.i<i-
t j ell .(if J nfommtwn ~chnt~lt~gy E:q;ttip:merrt.. ~ · · · · 

f:3l me Puhhe~nn !J6~1A. 'l,:,t Snppl(rrtll;'l'lt {;o R.udtv·'(r.el~U~lt'Y GUhle.s, Pari '.l,:.Amrundix Ser.UM 5.4, 11,r·· 
mi:mti~~d tri".axiat t..est mnthod .i(,r t:I'M!&':r i-mpi!datwt.\ t!.Jl! t~.u10 .MBz. 

t·l~ JEXl Puliiiev.ti{;n J.l:f&-5 <m1i ~t6., RR~llo·tr.\'X(~1~H~«;v <x.t.nn!:l~'ttl.t», .Putt; 8~ Radfl).fri'que.n<;y c.">~tldnl et1mlec" 
ttrts: with il:n.nH~ diamt~.M.t o'f 01;\t~r MJnd,lttild!.Fi wn {0.256 ii;} with llll!f<ih~t be.'k-Chru"ad:eri.U:ic irnp~t< 
}¥1'\ro 50, uhms ~~n HNO')~ .h:t:t m: lt!i<lio·Tt'VX}tten.cy. ooaiiru l:lliiD\1th:;;rn with i:nnc;-r d.is·rrt~t~.r j)f tJ~1~rr 
t0!J.tuctl}r 'tmm'\O,i{'tfii.ri) with 81;:l"(~v C~tu;iUrrg~t1.ham~wdi:it'ic i:uipednnce o~{)hm~ C/5 oh.nJ$)('.!''YP.~ N). 

' itt~TSP'!h!.tx:tlll"'l::til ~I«' ft~·~illi,\.~~ imm itte .btl.~nW'o~.AAI Ei~~'r>tii~h;~\ci'il C\:;f:\l~-lHfliO.'\ ;i ~ue ~;1 '<1'a~.t~>!Hi, ·£:tl!><W P«rtA};o lift,"Cft 
!:Hl, (J.\~;n.-,w,~ 20> Swir.~.!.enrii$1:Ji&u., CtSYk.loc;•Xl><•nt;« ~""" .\JmJ .llV!.1ltiilk•.in,th\". :Qhtt;..~ lilt.•~<' fu:ml thr; !i'4ltm -~l,ll!I.Ji.:m'!:lt, Aa~<lr',.,.,u 
NottM.!l.l Si::,r.ihin~v fn~ti~'Jw, 11 Vi<Jilr4!lnd&'ti~'t>l;. lSr;:h r<l',X"..r. N.,,..Xr;r'.c, J>{'t' l'\lll.."l!l. USA. . . . 

'3ll!?C pubcrcrltlt'!>~ ;,r., a'ltt~.il!'!h}<J fu~m. il'K~ .iMe• T'let"-•TI;Jfiea~, 0 lll.'li P~tt>.k• 1\!1,· ;) r"'~' ile V~?Wp:l~\ Ci{·JZJ}, ~Mv<!. ~0', ~i~~lr· 
l~J~M/3«>11.,.; Tii:o p!J\11t~t;;'i'r1~<~ !l!'t 1;!;w iti'Ai!J!hlll it\ ~ lJ.o[.t:e.:\:~lalt!;dh.m the tid~\ ll>!p;j.rtJlln;.;i, .AI••"rl<¢> N<'!til!rml Sb.u:>if.l'J.li~ l<l<Ai·· 
lt;.!<t, H Wi!.St' ~.ifJn\ Uw.~ .. t, li:m. \!'1,_,,., N,;w y.,..(.., };Y Hl~XX!, USA, . . . . . . . 

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785



Page 39

ISOiiEC 8802·3 : 1993 
ANS!/I€EE. Std 802.3, Hml Editi~n 

[7] IEC Puhlication 807-2, Rectangular connectors for fi·equencies below 
3 !VIHz, Part 2: Detail sp<Jciflcation for a range of connectors with round contacts-Fixed. solder contaci 
types. 

[8] IEC Publication 950, Safety of Information Technology Equipment, Including Electrical Busines1 
Equipment. 

[9] ISO 2382-9; 1984, Data processing-Vocabulary-Part 09: Data communication.4 

(lOJ ISO 7498 : 1984, Information processing systems--open systems interconnection--Basic reft)renc< 
modeL 

[Ill lEC Publication 60, High~voltage test techniques. 

[12] IEC Puhlicatian 68, Environmental testing. 

[13] IEC Publication 793-1, Optical fibres, Part l; Generic spec:iftcation. 

[141 IEC Publication 793-2, Optical fibres, Part 2: Product specificativnss 

[15] IEC Publication 794·1, Optical fibre cables, Part l: Generic .specification, 

[16) IEC Pttb1ic.ation 794-2. Optical fibres cables, Part 2: Product speciftcations. 

[17) fEC Publication 825, Radiation sak\ty of las(~t products, equipment classification, requirements, anc 
user's guide. 

[18) tEC Publication 874-l, Connectors for optical fibres and cables, Part 1: Generic specification. 

[191 IEC Publication 874-2, Connectors for optical fibre<; and cables, Part 2: Sectional specification for fibn 
optic connector type F-SMA. 

[20] ISOIIEC 7498-4: 1989, Information processing systems-Open Systems Interconneetion--Basic Ref 
erence Model-Part 4: Management Framework 

!21) ISO 8877 ; 1987, Information pro<.-essing systems-Interface connector and contact assignments fm 
ISDN basic access interface located at reference points S and T. 

Local and national standards such as those supported by ,lliSI, EIA, IEEE; MIL, NFPA, and UL are nol 
a. formal part of the ISOt1EC 8802-3 standard, Reference to such local or national stan.dards may he useful 
resource material and are identified by a bracketed number beginning with the letter A and located in 
AnnexA. 

1.4 Definitions. The definitions used in thi& standard are consistent with ISO 2382-9:1984 [9] . Amon 
specific Part 25, pertaining to LAN systems, is in developmf'.rtt 

~JSO publications are available from the ISO Central Secretariat, Case Pnsta!e 56, 1 rue de Varembe, CH .. l21l, Geui\ve 20, Switzer 
la.nd!Suit>se. ISO publications are aloo available in the Unlu.>cl Stutes from the Saleos Department, Atnccican National Standa.rds Insti 
tute, 11 WE>st 42nd Street, 13th Floor. New York, NY 10(}36, US.~>.. 

5 S<lbsection 9.9 is to be read with the understanding t11at the following changes to IEC Publication 793·2114! huvu been requested 
Ll) Correction of the numerical aperture tolerance in Table III to :t 0.(115. 
(2) Arldit ion of another bandwitith category; of~ 150 Mlb referred t.u l km., for thu type Alb fiber ill Table m. 
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lSO/IEG ~G:<-:l : .19!l:3 
A..'l'.Si!i ~B~ Std >J!J:l.<:, i!/1~5 Edi~'"' 

2.1 Scope and l'~icl:d nf AJtplicaticm. Thir1 t~edhn'l EipP.cifimt tbf! !;lervi.e:e,s prov:id~<i b_.,.. th.P M~dia. A{:.:c:iUI 
Co:r.d:ml ·~ MAC} .f'U.ble.y(..r t:o t~b({ Logica.l Link Control {l.LC) ~td)layer for t.h~ISO liEE:RJ l.A1t'Rl Ar(-'.a Network. 
stamlanl (~.<ec Fi~ 2,-1). 'the zs:e-rvicN> !\ro tilol&eribP.d in M ~tbt~tmt't way ard do n.r;t imply <mY }!arti~uJnr 
implru:Dtmt;nti()n1 OJ+ Mty ;:-.tp~! mte:rfa~. 'l'bcl'e is :not; :n~·ees.zariJy fl MC-tO•O"ne cor:respon(jenee bt>tW<:cn 
Uu> tlri rnithres 114"id th.t~ fhntl&l procedU:t'tlEi and lntl>rl'~lceg d<lscribed in 4.!t. .artd ·L3. 

I 
I 

OATA UN!( I 

I 
I 

I 

I 

r 
I 

I 
J 

Ji'ig~-1 

Sa!'Vi•!:eSpe.eiflc.ation Reb:ttion tfl th~ UN Modal 

2.2 Ovemew {)f ibe Sen-ice 

2.2.1 G~..neral Deseri)Jlion. of Services Provided by the Layer. The ">I&n-i~~;o provided by the MAC 
suhlayer s.llov» the focal LLC l!".l\'>l.a~--el· entity to excllangp L.T..C dnta mili:a with ~e-r LLC sublayer eu.Hti(:<;_ 
Opt:i.OTUil rupport msy btl pro'liderl fut 1'eo;ett1n~ th~ MAC subhya-entity to .a kn.o"'rn gtat<'~ 

2.2.2 1\Iodel Used for the Ser ... ice Specificntion. The modo.l UOC?(t in this lltlr..ri~c. ~.PcciJil:atiou is idl'nti­
£::!.1 tu thMt. used in 1..2 . 

.1\.i.A_DATA.r~qll~ 

M.A_.f)Nf'A.h:uhoa~tion 

2.2.4 .Buic St!J'Vi"-•e6i an d 0 .-ptiaftg. 'fht! ~f.l\_DA'.D.ll..r<J<!UOSt. and MA..J)A'fA:i:ndil!l.'it:iott B<lrvi.c\? primi­
tive<> deF.<crihP.d irt t.hit> ¥.cd;io:n m.·~ C(lruiid•ll'(,~L ma:nd,,i:ory. 

'"1 ,.,., 
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ISO/IJ':C 8802-3 ' 199:! 
ANSI/IEEE S!.d 802.3, 1£'93 Editic :o 

2.3 Detailed Service Specification 

2.3.1 MA .. _DA'fA.re.quest 

2.3.1.1 Function. This primitive defines the transfer of data from a local LLC sublayer entity to a s.in 
gle peer LLG entity or multiple peer LLG entities in the case of group addresses. 

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

MA~DATA.requeat 
destinatinn_ad.dre.ss, 
m....:sdu, 
service_dass 
) 

The deb'i:ination_address parameter may specify either an individual or a group M:'\.G entity address. 11 
must contain sufficient information to create the DA field that is appen(lt;d to the frame by the local 1\<lAC 
sublayer entity and any physical infonnation. The m_sdu paTameter specifies the ?1<1AG service data unit h 
b(~ trunl>mitted. by the MAC sublayer entity There is sufficient information associated with m_sdu for tht 
MAC sublayt~r (mtlty to determine the length of the data un.it.. The service .... class parameter indicates ~ 
quality of service requested by LLC or higher layer (see 2.3.1.5). 

2.3.1.3 When Generated. This primitive is generated by the LLC sub layer entity whenever data shaJ 
be transferred to a peer LLC entity or entities. This can be in response to a request from higher protoco: 
layet·s or from data generated internally to the LLC sub1ayer, such as require.d by Type 2 service. 

2.3.1.4 Effect of Receipt. The receipt of this primitive will <:a use the M.li.C entity to append all MAl 
specific .fields, including DA, SA, and any fields that are unique to the particular media access method, anc 
pass the p_roperly formed frame to the lower protocol layers for tra:nsJer to the peer MAC sublayer entity or 
entities. 

2 .3.1.5 Add.itional Comments. The CSMA/CD MAC protocol provides a. single quality of servict 
regardless of the service_ class requested. 

2.3.2 MA_DA'l'A.indication 

2.3.2.1 Function. This primitive defines the transfer of datu from the MAG sublayer entity to thf~ LLC 
sublayer entity or entities in the case of group addresses. 

2.3 . .2.2 Semantics of the Service Primitive. The semantics of the primitive are a.s follows: 

MA_DATA .indication 
destinat!on_address, 
source_address, 
m_.sdu, 
reception.~status 
) 

Th1~ destination_address parameter may he either an individual or a group address as specified by thE 
DA field of the incoming frame. The source_ad<lress parameter is an individual address as specified by tht 
SA field of the incoming frame. The m_sdu parameter specifies the lV1AG service data unit as mceived b.> 
the local MAC entity, The recept.ion_status parameter is used to pass status information to the peer LL( 
sublayer entjty. 

2.3.2.3 When. Generated. The ?YIA_DATA.indication is passed from the .MAC sublayer entity to th{ 
LLC sublayer ent:ity or entities to indicate the arrival of a f1·anre to the local MAC sublayer entity. Sud: 

38 
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hm•®n~~ ~~• -tmi;y tt~ ot~ ·mtdtr~.~-~ ~*-~ ~•tt~ilt~ -~~ 
@~the ltmi Mattj mti~, 

~U.4M~ n:t~ '1Dd0cli slf ~$rl. ~thi!! ~utitM:< bl• the -Lt~ tiU~ ht -~!.ttl, 

t~.&~liMfonid. Ctm~~Ti'U. !fUm l~~ ;MAO ~tth~~ •tits r!IJ ~~p$'tM. ~ tha d~tirtat~~ 
ttl d. lJty b k'L.\C i:!Utlty 

earii;y. '!M\l f'ull i&u ~ bq dn* tr& uu~ ~ntl~ 
Mt¥ ~rt tht! MAC~ or full dupi>&! ehn~~ (l$@~ WW(!.t -~~ ~r <$~rpfe,. g;ll :~oo 
tf-M&mti't®d i~ tfu1 ~,;:.aw~t ad~ wiU htvalt4' ~AU~1n~t~ .at; ~l sotti'Moo.w m tit~ n~twnik 
·ineln.4fug tha mtioo thJid; gen~ fJ:MI raqatmtii. 
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&1 0v'6Mii$W. ~ Stlcti~ dclloe~t in dotrdl tim frunll\t au.dtiM far ~ CllllntnttnitatiOtt ~ uai:ns, 
looat a.- nttW~rk MAC ~. l'~<l~~!$ tNt ruhttiwu pusitiws nH~ variurm ~~p~WtQta {}(the WC 
fffim~ ft. ®tl.~ Uw method fur revm~ttnr~Stntion ad~. lt defi~ 11. prtttlt.ittn fJf tho ilddr~J &fpaoo 
mto lodl\'ttlvlll (~!lingle mtio.lt) ami gr-uup (multieoot m ntultl.station) add~, und inw ~~l' drrunist~t'CX!. 
Md gl.,bruly «dmtnlaten.>tl sdd:re&a6!1 • 

.au MAO ~ P'<l«'ttuu,. F:i$r!m; ll·t ~ 'llw i%g!:tt ftclda ot a frame: l})Q, })til1itttJblo, !iit4lt't FtMlC 

~miter (SFtn: thb a~ ufthe ft~~ ~ ~d ~astiW~_. a Je~h field m inditat\' ~-l~ol 
~ fu:Uowin11icld contai.i:tiJigtbe LLC da:Q& ba b6 ~.a field thatC!Cil'rtatra ~lett If ~trinld. n.ad 
tM ftUlA ci\D ~ field eontlUtW'lll 4l ~it ~ d:ieek VtUUI b; d~t tr;t'O,. hf ~t.d; 
~- Of~ ~bt tie~ .dl a-e of~ m. -~ ~ U.C data ~ld PAD mMa. ,.,hi.dt tru!t}'~in 
sri-~ mtlmb$; of~~ ~ ~!.im ad mi.Mnnrm -~ ~~ by ihlll *~Gt 
im~ootatkmttl'tbe CSMAJCD .M~ ~ tn~ See 4.4 fur ~law im~tiillwm~ 

!J.U:llW> 
~Y'--D-W+»'OI+'rl',(..,•· •••-'"'...,.,.,..,.,..,,...,.,_J 
1• j :; ~ 

~~1' r~-;~:~1 

~ tmninutm .and~ ~iWli:mifa in. 4A ~ totbat ~tid tho~ ~M ~d~ 
tiq Md~fi:eW ~ the~•~ ~~.,. ~. iitwh~11it'Ve-
~v•tlf l?lglJ-1, the oc::t&tsofa f'rmle•.ro ~lrnm tt>pl:n ~# anit ~btteofU<h~hrc 

~Jttttd tmm !gt w tight. 

3J.\l Pr~am'blo Field. The p:reawble trel:d Is 111 7• ocWt tieltl that is us~d w allow Ut~ PLS cin::uitry to 
tta~h tt8 .-ttmdy..tJtClte 8yndu:oni%ation wtth.l.he I'OC!f.llYed frame timing (sae 4.2 ,5), 
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11\l'Qili::C e&!J'J..;i : Wil3 
ANE1',1'1<~-E S"t:i so-2.:$$ l!J~*~ Edktkt~ 

&.2.2 St11rt l'l:<~:m~ :P~lifl!Jti¢0~· (S'FD)> Fii:\ld. 'Ihcl :SFJ.:Hl(~ld :h; thiil> &eq,t0ncr1 1D Wlt}J.L It i:mn:wdiul~)!_y 1~ 
l0WM the J?i'enwhie Jli<lttt't'"l'> and -imikat&iil th(; start ~>fa f:ra:r~ 

~.2.3 .Adtb:~!!IJ; l''iehhl. l!:fieh. MA.C .fti:HM i>ihall cont:idn tW!) addres,<~ fields: th~} :Ot!JStiuaHon Add:rHl!!.l lit 
u:n4 th<> .&m:flXil Add:rx~ fi614,. in. that Qruttt. The D!1Stint~:tiolt A<i.drNl!l fi<ilil, ;.4·~n specify·'UH' dootin:,\i;i. 
t~thhx~"*~Mfi:it whleht.he l.t'iu:t;e hrintt.>nd~!d. '11M<: ~n:~xAddre~m Held >~h~H hh,ultiry tll(l t..i:;~lii£(111 fro.tn'I.V'lii 
t:~}e :frame. W~o\j iu\tla,ted. ',r.ht; .N~p.rooent(d:Wn. of .emch, nudtt~SS field shall be ·a?.? lt~Htmfi (&<~t\ fl~ :-.V2); 

CH Etacb v.tk.!.!:"(>$S ndd shall i:imtain <4thor m bits m: 4&. ~r!ts, :However, ttt &nyf,<iV<m timet t-he s~urel~ a 
Dcstinatiwn. Add:reE~ si:;;e sl:mU h(~ the surne Hn· aE i:'t~h(nt'-1 o:m a j)i.l.ttieulat· u1c#l £:!:\'Mt tH~o:rk 

{2:} Tha .snor:tpmi nf .16 u:r A!B hit a&tlt¢a$ length. fur S<nu-re tmd Deat:tn,itlm1 .<~.d.r:e*S ihtdl be left w t 
ni'arluit~(~;uret n~ an 'itl\p!~.men.tati~n de:!:.iilion. Th<lN} hs no requ.irerrt(!:l1t thu.t .trtafiUi:R<::tu:erg ;:;n,pp£ 
br1tlt si~~~, 

{.;)} 'rtt(l fit;;;t hit. U . .SB) $l)a\l brd IW~ in tb.e Iliilltin~timJ. Addr*'H' n&rd .as -an ar.!.drefls type dooipafia-;n l 
tl~ i~atey the lJf#lt:l*~tt:nn Ad.<U-e.ss 1rithet· a$ &n i:nclh·idwli v:r n& ':t g'ntu.p 11dd:t¢W- ln tJw S<nir 
Arld~ fitl1~ tlw n:rHt b.it is «~r';"(~d Aml ?Hii t(l a. lf thi~ bit ~ 0., it ':lhaH :irul.i,~ttte that t,h.(l. ~lddl'E 
fieM C(H.ttcxi.rm an mcl.hrldttal adu«~S~L lHhi<> hit L.'i 1.1 it ~11 inclleatfl th>1t t.h¢ a~d,ws~ fidcl. wnt~iru 
gnmp·ndd,n!S!!: tt!i.i.l ident1i1m+ rl>i:ni:C', one Pi t»Oitt, !)l' rut cf Hl(J siatfom~ e<m.ttedtxl 'W the l{)d.l ~lt 
'netwntk 

i,4l F!!t' 4-8 hlt 3!idres2<·;~, th.~' &~nd. mt ~>hail bE) ut.¢4 t1;1. dh1t:inguish hct-wt~<~it kl<~allJ «t gl!}iml.cy- r~l:!min: 
wN(l ttd(he&'l'<l&. F\)1; ghti:>aUy Cirlminhti~ (or U, nniVI11:Su1} a~d.e<·lS,,m_. ili~~ hlt; ~- "!'<'lt to 0. rr' 
add~em; i~:; t.o M a~ignoo ioooily, this hit ~h~H ha Mtt tn 'L N 9t$· ~.ult :f.qr thfl hrot~dc.tt¥.1t; adrlres.<\, tl 
blt '" ~.~$!) tt l. 

(5) .Ead-.1 {l(:f:et 11f ea('h t~ddnr:t:t .field <Shall tw tnutN.tri~ l..taz\; cignilltant bit fir!;lt, 

Figa-!a 
.Md:t'tl&~ Fi,(!ld l<"O:.N:ilttt 

Cli llu#vitlu;('.i Addrrts<>. 'l'ht-1 ~d:res!i'aNs·<:dHt..ed with a parlicnlar ~tMtJ:un u.n Lh~/m1fmrrrk. 
GH (Jroup .~"..i.l~lretiti. A .multid~Jl:itinetiw~ itdd~<MS, a!OS~iat.\'0. with (1:11(? nr tn&tk.t t<tat:W-ns uu tl. givsn :w 

\\l{)fk, '!'l~lt'e a.ro twQ ki.nd!! of:tmdtl(:~lfii: itddr~;,.;$; 
(a) Mrdt.i.cu~.>l~CriYW;p Add~'~tNf.An it~h:.i't'N>,'i aa:St.!d~i:.$i by MghQ.:~>1PJt(ll e.ntve-nticm with a imup 6th 

h;alty rehxwd sia.tin,n$-. 
{!)) Ett'ladt>r:u.>i .AiidrF..S$. A dist.:l.ngmsh•)d, -p,mdefi.tt(td multi<l~i; addn.-\lls tlmt ulw-ayg d.tnmb,\a fut~ ~ 

of aU E~ltitlni! 0~1 o. g~;v~,m lucal1mn~ n0tW~' 

Alll's i.a tlw DBI:ltinatioo Addrtmc ficld {tbr 1ti m~ 41) blt ~lddreiia ~i:u1 LAN~}, $lHtll bo: pri:~ddi::md w he t 
H:ruadca.~t ~~dd~!.stl.' 'fhii! gn:itlp !>hull i:m l)'ffidt}fin.OO for t~ach ~WmmmHctttion m~dium to wrd~i.,t p,f:aU s~tio 
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I~O/lV::~ S:'lfU.~i : .1."9~ 
ANSlri.I:;KI!. Sl<l dn~.:l. 1G!);;; ~lltiM> 

(id;i~(;)y ~O.llC('tGd ixl th.:.tt T!H:'Jl'J..I!l; it ~h<dll:;e U~OO in hr\lllllt;a~;i; t:O rut th~ ~Ctl'VG StlltlOnl> On tb;t. !Il<:fliU:m. 

All ~.li:ati<IM !'!hall l:.e 'i.'bl(1 t.:) r~-miae tl:K• Br<X~t.h:~M; »<.ldr<;..-.~, It, i~ nvt tlee<;~:~ary that D stat"in1.1. be capable<}( 
),>eU(lrating thH Br<mdeast addres!!, 

The ~ddtMt• l"()<u:c ;;han all'o he p;~rtit.iom~d in·to lo<:;Jll>• admini~t~~rcd ond gl!Jl>!ill.y ~rnini~um~ti 
t~ddl"eSae>. 1'1l<~ n~t.un~ crf .a br,d,y and til& pm<:cdur(1S by wh.L;h it; aclminiare.r.s th<"-3e ~.rlvl~l (UI :uidre"!'!<lS is 
l~,;"O:nd tro.> !>(!OJ)e of thl~; stimd!ird.P 

3.2.4 .D~~-timtl.ii:m A&dres!! F:i€1d • .'rt~e l"k-mtinat.io:n A<llin~s !l<~ld .:;~;e.d]m! ~~ st~bi3r;£;:;) !Or wlli<:h t.he 
t'rame ~~ ir!tended, it lmW ll!;• Rn imlh•idu.ul vr mi.llticuf.tt (ind u.diug brt><ul.!!{t;;oi,l <ul<lr<!S,!. 

il.2.6 Svan.:Q Addrt.1~ Fidd. 'Th(, Sl)urcH Add:r.e!!!.!l :ildd. ~;pc('l1b~~ !fw :;tat:lnn ..;'fmding th(~ :fnu:ne. 'rbc 
Source Ado,lk~:'l iidd i;:; not lnil:'l'VI"etcd hy the C,SM.t\1()1) ,MAC rt1l:iiaycr~ 

3.2.0: ~~~th F'it~td. 'l'ht1 length •fhild iii a 2··{?C!Xlt ti(oM whn~m vn}IJ.!.:l' in<li<:at'''' th~ number: tif J..I .. (: data 
o~t;etH it1 th.., dtlttl fidd, lffh~· ;a.bc w lemo: hum tJt<: minimum -~e<Ltlir~d f(lr -;;omper ~e:r'.!thn (It th~' pr<JtO<)(~l,. 
?l PJ\.D ilekl ~a Ml<Jller~e nf m:tebj will be add.oo .at th~ (;tl.d ~'<ft"he lhlt!t fi<lld htlt 'iH'br fA) t:bt FCS ti~J1i, «pe<:i· 
fied hvlfow, The :l)l'O<:~"Im~ .that: <leikmnilH*.' dl<l Biz•~ of the vml ti<~H is ~~I>enftied in 4 .I?. :B. T·w l<.t~!!:fil ti.{'Jd i~ 
imMm.it.tcd tmd re;;:;dvwJ w·if:h t:he 'high ';rder «:i:<rt first. · · 

3.2.'1 Daw and PAD Fiflld.l!.. 'I.'!:!.!o d.f.,t:t ·fifi'Jd ctU'I~dns .a !it"<JU<onre of.:-. ot.tets. J.\dl ri<~t<l t;ra.Mplm:nq is 
provi<l~ Ul tb.:: iW!V'(':th;~t.any ild;;:\lra:cy ?!eqi.1t>!lC;.} of l)<:tet ~'lll U.t~fi may npp~:ir in tht' data field up t~ <~ illax­
Jl'-lUm n umtx>r -~~rift{'(l b:;- the ·implemcnt11tion •>f thi..~ s~mdard tb~t; i.IO! ur>e<L l>, minimum franltJ ;:;iz;,' i.s 
requ.ired fon:o.r.rect CSJ'rf A!CD l)T<ttoc<'l t>pctation <md iJS .spcciiiod hy trw ·~Mticular 1 mpl.eme.nt<r.tion of the 
star.wm:t If nt>oo:mary, the -data .ncld i:i! exten.<:ted by (t.p;)eN!in.g e."Ktra bit::- ~th.at i~, <t pad) in unit"' (!f (:~t" 
aft<~r. tht~ LUJd£tia EP.ld but: Jlri.or t-Q £:.'tl<:uiati.ng :tml C\pJtendll'lft t:h(1.F'CS. The :'!l?.G cfthe ·pad, if an.v, ls d~b~r­
mine<l by tho JSJ~C ()t ilw {{aj:~ tidi suppJie<l by J..,f.,C and t:ht~ minim UID frame ,:l)z~ ~tnd uudl'('.S3 ID.zt> panune­
i:er,\t oftlu~ pllrtkuhlr j.m.pl<:nlentatinn. 1.'hc :.r.aximu.m r;i~· ofttw dat» lidd ill dct:ermined l;y the UU!lllmum 
f1·£unc ~izc and arldre,;s si;r,e JlllTilmc.tO£-J"lS oftlH~ :t~artk'l:.lat' illtplement!\tllln, 

'fhe l(.:r..,,lh d' J>AH ·Held rt~i:}\.:-irtJd t>)r Ll.C <bt:o tlw Lis n oci:d~ long is Illi"l.!!: <H, mii}J'rar.H~Siw -·· (8 >.. n + ;2 
" ;~dcln~;:;r;Sizt~ + 4B)} hit:;!, 'l'he. m.~~imuro poz;~ib1c ~iz~ ((the LLG data ndd is max:f:rarneSl.z~ ~{2 X arldTPi."ll· 
~iz:<: ~· 4fjft'8 ()<'k1:.s, St}e 4.4 f<rr. 3. di&~u..o;:,1inn ufimp.len:w·ntr.tttnn i>'•tr.tmet:m:-s; ~f.'.'.) 4Jt3.3 ltl:!" fi d i.:~etiasi<!n ot'th<> 
mfliFrcmeSi~. . 

~l.2.8 l<'t•n:rth~ Cb£l!:k &~qm":n.!;~ 'Fidtl.. A ry,tk nJ<iund<m<;y dl<;~k. (CRCi" is used by thE: tnm~m·it {<llld 
tC<X'iv~J <tl~crithms t.; g~mer.,lU7 .a C.~.RC. V?)hle fhr the Fe .. ;;; "!1dd. 'I.1~c f'ram~ d't;:oi>l. ;,eqmm!.'e \f'()S) fld.t <!tJH· 

t-tt.i!l~ A 4•(1Ctct. (.'~2-bit) tyd:kn~dnnd1mt;y ch('-l!k (CJtG) V(i."iu<·i. 'I'hi~ 'I'UIUJ) ~~ crrmp;,~{;(!ll a;;; !l flau::!ifon (~(the 
1:ontents 1.f th;> t;(IUT('C iHid:r.tY<>s, tk.-1.stJ.n:tti{,n add!(*"• lte1tglh. Ll ... C dr.,L:t :i~;nd phd (-th;;~t i<'. uti fiel<ifi t~X~pt th<o 
prearnhl€, .SF'D, att<l Ii'C,~). '111G enwdit~g i~ dcfir1e'l by t:h.' fnlk>v".rin~ g<mBrntilig ;l!)1yumui;,;.1, 

\1) The fi~t .n bi~ of the frrunenra~mj:ilt>n!entt~d. 
{2) 'rhe n bitilnf t:he fm.m<: ure the::: ('()n;ridcr.-d tv be the cxocfficumti> Hf (\ i}<'.lyw:miu.l M(x} of dcg;TQ<- ri -1. 

l1."he lir~t hit: of thl.' ~t!.n.t::i<m Adrlrt!:>!i! fu!ld ~f.rre.~p<m.~ i~J the Jf.u· l) term and flu~ h1st bit <:f th~ 
data fiel<i Cllr-l'l;l~;)u(\Kto th& :.." wrrn. < 

(;dJ ~{(x) i~> nwlt:i:pile<l byx-12 and divkJ(!d hy G{x). pl'OOucing ;;~ E"('llHiindvr Rt.x) 'lfdP.grcOO d'L 
f<i} Tbc ~ffi;:ie1t..s of R('!C) .>~rt? ~nMitlQH:d t<l ho A~ ;}2--hit SflqU<'l'!CC, 

\1">) 'f'he hit ;l(~t~n~ iH .xmp1erril.mh:d and the r€!H.d.i- ii; tlt€ C!V~, 

')JPm" in.f..\t'l..r"iiit:l~i <tJl- ! .,d\~ ~~ t~~= 'MA(~ ucidr-e.~-;te:.t·. ~f;a. U~i~ ~:t;d %1.)2 .. 1 t~0b1 (h•"t ... r'V'ht'W iU~.;! .¢\n,::r! f.uc:b.n'-!.~<.., 1'h ·t't~'{ti.\· !.1t a.r~· (J~ru~ot1<lx~· 
nlb th1iJ~ua t~hmtHte~ tl~ l'"trii(H:ng ~ ,$1AC atl:lto~:3:! <'.<'i~t.~\:t tht~ n~i~il'trl~tlbn Atl~ll<;.ri:,Y1 .i Kfc:-E ~)!:~~ct:..;·nh: fh~~~1f~-1·.n~~.i-~~ ·p~> .. ·f~.:~ :1~3.1; 
-l'4!1 i·lQ<;..d~n~t, l:',iil<'<"l:llw~y, N.f'Cl~~i)J .. :r;l:H, 0;;,\; (~~; :>oz,~8l.1; t'l.o.•lltiS} l)ffil .. Jr{i l.. . . 

• Pad1d.'i w·1th"' lt""Gth f:.~.•l<J•:,'ilt<.t> gr11~tcr tt.r...-.1 lil<l~(l8f~~~:;ir.,,,; lot {.-l.!l r~"Y bu l~t•'of;~, :ii;•c;..:-J<>d, <:>.nJ#Id H'l.i1,fll'i'IUliR m:,.r;tw~. ~'t·~· 
U~t <ci't!\1Cl! fJ.I!~kt;~c.\ i:.~ bt7t':t.td tt-~: M'1~[~fc}fthi6~~s:tn.d.!"'>""J, 
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ISCiUi.lti 81$<1:<4 : 11.4~ 
ANS'llrl'f.li:J'!! f%.i$1n,$; HiS'll :i~H1:i~;m 

Tite 32· ~iti! ofth;fl CRG valt!00rn ;;r,lat!td in tl'i® .ff~tt:~·dl.~»t:k !;(HOUi>.,nlJt? fi~ld ijiO tiutt thH :xlll term it iJ1~ l(! 
mest.bito (lf t.he nt'$t t.tffi?t, and the.;u t'<'.rm i11 IJ:\)) right rrtoot hit::Oftl~ last oetet.. ('l'he; bi~.~f the{~}{(; l! 
iJms t.rnnmrrritted :in tlw order x3l, x?O . . ...• xl, KO~)Shm refe.~noo !1\181. 

~ .. 'l Orde~ Qf lli.t 11:~n.s.mis~$on. F!at<b ti;;t(;t of fhe . MAC ft•iirue, wltih th<• rnt(~<.~pti~n of t/:t~ fo\0$, 
tran«mit'b(ld W,.r·ol"df.)t ksit ·firl!~-

-8.4 Invalid 1\-!AC Ji'l••ulu~" An in ... u!.liri MAO frame sh~ll oo deniJed as t~ne tb:t. numl:s at let!.£',; one. <)f t 
.r(.n,twing e<lrxditi(m~ . . 

(t) Tht: trome 1~ is m<'$rtsi&w..nt with th.~ 1~ngtlt ft~lrl. 
(2). 1t is nat an integral rmmlXk of o:etA1i:a In, lcn1Jfu. 
<:U 1'~ W:t'S: ~fth~· inr.6ming fl'pm(\ (~eltt8ive of the YGS fi~ld itscli~ {[(; Jl(){,gt,nt't'al~ <t CRC vatue iti$ln 

cal. ti!:l t.h1!. <m:~ ~xitvOO., 

'fhe t,'l)ntrmts· nf imr'<;li.d' :MAC fram<'i\l m~ll nut be p~SMd '00, J:L(.'! .. 't'he ~cun~ of invalid AtAC fr~Xm 
~Y ~ llQt'l'lliHUI.i()af~ ~ netw¥lrk tl:!l~riAI,:>.f:n!et~t. 
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4. MediaAc~s Ccm.tml 

4.1. ~n:otim:ud Ir'lt,fi<1f (lith~ Mooi~A~MS C'-ontrc! M.,tbod 

. i~EC> MO:lti!: 1~\m 
A'/\"SUil.~BI:? Std tm;t}l.- lSiw~ llkilM<m 

.t:l.l. ()vQmew. The arci».~ll::tura.1 ru9&l deac.rlhed hl Sedlon 1 Is usad' ln: thi11. st:dion to ptov!il:e a ntnc· 
tiona! dl."~criJ~Uun of-the Wc1lLA:Q!}l Nclwurk. CS..\iA!OD MAC su.h[a_,wr. 

'l'h~ MAO auhlayet defines a. .m:~J.i(ttrH.n(!epende.nH11'cllity, bui1t.nn th(:~ me4httttwdopsn(h~nt·Jlhy'Sk.al facil­
ity p~.d hy the Ph$-sica1l,~ym. mu:l tmde~ tha ::!c~Jt~Sr.>··luye:r-<iudeptmdeuL 1ncaJ &t'ea netwc:rk. Ltd aul.1· 
hly0r, lt iM a.ppllc~ib.le w a glmeral t;hi.~agj,nflrx:~l ~rea broa!l(;;!'~Ht Ul!\,'<:Ua auitnhti!1t)r u~e with the m.cdia ru:m~ 
di~liJilinc kntW\·o;tt a;11 C~trinr Serllie Mtiltiple~e~~ with C6JU$lo:n D~wn (C!:fft~VCfJ). 

'fhe- LLC auhmy<tr :~nd tJ.:u~ MAC $nhl.a~r mg'<:f..h!fH" *TI'- intend.OO ·to hav\"1 lli!J tikl.ll'l.t.O :ftm~tio:n all that 
dti.!lctibcd in th~ OSI model ihr tlu~ Data Link ~t' alont!>, ln ,a brnedca.!lt :network, th(! notitm of a dnta link 
botv~.en two netww'k entitia.'i doos not oot:res$Wnd dir~~;tl,y to a distinct physical et.n:trtecti.rm. N(wtlrlJml~ss~ 
thQc partf"J~ti~ qf fun~trq,n~. pr-.'\aentad ht this atanrl;trti: t<~ttirM two main futtctiQIL~ E"¥ll~£1.ll)t aSiilru:da.t~ 
with -a data link c.tmU'lJ'l pl'Qoe{!m:c. in he ~mm in the MAt; suh!:ayer., '!'hey zre ~· tollows: 

(1) nata oo.eapsuhliiott {tl'ttll$lll:iJ illld :roociv~) 
{a) Fltami:ngtf:ra.rrm l:Ktundacy deJirttitation, frame gyt\(:lu·onitatiun) 
(b) Addrea.qing (h~mdllng¢' s~m:ee and destiw1tit>n il.ddr<-k>~l 
(c:) E:rror det~tio:n (tftJroeti.~tt ru ppy;;i¢t\1 m,elfiunt tran~:~Ut~on I:.U'rots) 

(2} M'~n A~s& Mnn,;igome..'li · 
(~} ~tetHum ailot~:in~ (t:~Ui~i:ort tWoi'daru:e} 
{bl Coitlcet:i.t'iml :e;:;oltttion \(!alhs:i.on b~tdl:mg} 

4.i~ OS:'lfA/Cl) ~ration. 'l1:iis ~edioxt prnv:ides an tWem£w c# f.Nnn~ branm:ni'Biilfrl't (thd rooo.ption in 
tm:'rt1s l.Jt' th~. fim:etiona1 »:H»icl l)fth;e trrehiW:tttre. 1'his ovfn•vi~ i!.l dt.·•rwdpt\Vi), .rmhE-..r tha~ d~.nitlm.ttll; th.~ 
jhona1 rrpacift.c.aO.nns nftlle<tr~!ration!l tltmeri~ he';re 4T.f).gi.Viu1 in 4.~ and 4.3. Spt-x:ifte imjllement!i.tJens f'nr 
(iS~WCiJ me~:;bani!lms tll;!It moot this £\tamf.u:rd t~.te gi\t.ett in 4.4. }"tgutoe 4·1. provides !;lr~ artihit~-tu~ 
model dcwctihe.d: fur~:d:[ont\RV h1 tiM sectiorw that ·thllow; 

'rht) Phyi!'itml Layt)r S'i,gtwling {1)f,'ij) oo:mpommt o:f. the Phy<;iteill.X.~\Yer'Pmvi<le& an. int<rtil:tee tn the MAC 
~ublay0t ttw the am:lal tl-an~ro:ii.ifiion ofhits onto the,p1ly!iical m~>dia, F« ~~ro:p1etMe$.<\ in th!"f ~~l,~ticmctl 
U~seripticn that foll.I)WJ$ 'SQlUC: of the-se fur.(..'ti<Jn..~ t\t'e indutJ.etf mHJ~~ptlve nw:oorlat '!'he roncme specifka~ 
tion. nfth~~Jutwtiotte is g;iven i':n 4.2' tcr the :MAG t\xm:timllll- a.nd in Stmtio:n 7 fQlt" PLS, 

'frtnn~.wit frame <tP~r*tiu:rta ate inde~tdent iront the ~ive fr~e: OpilraotionlJ, A mmamit~l £ram~ 
t~ddtce~sed t!l the Qtigjnating .:J.tatiun will IJ(I reeciv«.. ~nd ~ ~ tht}. J.,LQ sublayer.at that stati.Qu, '!'his 
char.m;i;r<.ria.tic {)f.fua MAC sub]ayf:I' rnay he hnplem!mtelil. by fnm:HanflHl>y within, th~ MAC mtblt$yer or fuU. 
duplex dla<aet&ri&ties .of jlt)ri;lona (rf tb~ lowet' l~rs, 

~.:t.a.l.l. 'll-an.llmis.mon WithQut Contf'ntiO!n, W!ten a r.,r.,c gublayer-reqpes.ts tlm tr'.t.tlSJl'l.is:Mtm ~fa 
franH},_ th(; T.mu~fuit Dattt. Enr.n.pin.tlation ~pon~nt; pf tlni C&~tklt."'.D MAC <~u.bla)"fJir ronstrtu~ts the ~ 
from the LL-C~suiq)tied da~. lt .appen~ a pr~l¥le Imd a hi:art of fram~ delimit<>< tu the ht>:ginning <tfthe 
ftnrim,. U l.'li."'.ginfotnia:t:iQ11 pu~fS€d by fu~ IJ,{; al.lh~yer:, the CSMA/t!D MAC suh,layet' al$4 appeJtdg !I PAD tlt 
thu tmd t~ftllt> .h-t:\C 1n:formatii)U field of !!Ufficiru}:t 1e:ngfu ro eitl!!U.ttdJmt the t.r,ansmitttit frame length Sa.tia­
fi~l$ ;a mrni.timm i'rmln,., $he >'fj,qmre.nn.mt (~ 4.iuum. It also a,llp<ms de.&tin£{~bn ami snurce a.d&rflsa:M, a 
lun§'f:h cnunt :fi~l.d1 Md rt ftamt1 ~k seqtten~ to pt'!)"\dd.u fhr orrot uetet'tioo, Tha fi:nu:m .h than ha.ndoo to 
fll<~ Tra~Usrni.t M:oora.At:ct'iffi .M'M®gmue-:nt compoo.ent: i.n the MAO au.blayer fl)t' kr,uismi5si~l. 

'l'l'anemit M.ediaA<:cell!S .Manag.:tmoot ~ atte.mpta txn~vrrid ~!nh.m.ti{m ~ith O'th<tt fr.aftl.c on tho nwd:tum 
by mQrt.\t!iring the ~amcr t<etlOO <~ignal pnNid&i hy t'M J:'*by&ieal ~· &lgnlilln~ (PL$) COilllJ(ment a~.d 
deierriJ:tg ~ passint~ U:affk. 'When the llll4%um is clt)tor, irmnt' ~mna;;n1flsiun h$ i.nit}at&id (a.ftm- a hriet'in1;er-
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TSOIJEC 8802-3 1993 
.'\N~TIJF.Ti!F. Strl HO? :~ lQG~ f<~tlitlnn 

OSI 
REFERENCE MODEL 

~YEAS 

LAN 
CSMIVCD 
LAYERS 

APPLICATION 

PRESENTATION 

SESSION 

TRANSPORT 

NETWORK 

DATA LINK 

PHYSICAL 

I 

I 

HIGHER LAYERS 

LLC 
I LOGICAL LiNK CONTROL 

MEDIUM 

AUI AHACHMENT UNIT iNTERFACE 
MAU MEDIUM ATTACHMENT UNIT 
MDI MEDIUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

.F'ig 4-1 

DTE 
(AU I not 
exposed) 

MAC Sublayer Partitioning, Relationship to the ISO Open Systems Interconnection 
(OSI) Reference Model 

fntme deh;y to provide l'ewvery time for otht•r CSMNCD M;I..C sublayer,; and fi,r t.h» phy><ical rnP<linr 
The MAC sublayer then provides a S('rial strPI1un of bits to the PLS interface for transmission. 

The PLS performs the task of actually gentlrating the electrical signals on the medium that represent t 
bit.s of the frame. Simultaneously, it monitors the medium and generates the collision detect signal, whi< 
in the contention-free case under discussion, r<~mains off for the dut<ttion ofthe frame. A functional descri 
tio n of the Physical Layer is given ln Sections 7 and beyond. 
Whc~n t ransmissiuh has complet.ed without contention, the CSM.NUD .MAC sublayer so informs the LI 

sublayer using the LLC w :MAC interface and awaits the next request for frame transmission. 

4.1.2.1.2 Reception Without Contention. At each r<~c:eiv ing station, the anival of a frame is fit 
detected by the PLS, which responds by synchronizing with the incoming preamble, and by turning on t 
carrier sense signaL As the encoded bits arrive from the medium, they are decoded and translated ba 
into binary data. The PLS passes subsequent bits up to the MAC sublayer, where the leading bits are d 
carded, up to and including the end of the preamble and Start Frame Delimiter. 

Meanwhile, the Receive Media Access Management component of the MAC sublayer, having observ 
carrier sense, has been ·waiting for the incoming bits to be delivered. Receive Media Access. Manageme 
collects bits from the PLS as long as the carrier sense signal remains on. Wben the carrier sense signal 
remov~d. the frame is truncated to an octet boundary. if necessary, and passed to Receive Data Decap:;:ui 
tion for -processing. 

Receive Dat.a Decapsulation checks the frame's Destination Address field to decide whether the frar 
should be received by this station. If :-o, it passes th<~ Destinat-ion Address (DA), the Source Address (81 

a nd the LLC data unit. (LLCDU) to the LLC sublayer along with an appropriate status code indicati' 
rect.lption_c:omplete or reception_too.Jong. It also checks for invalid MAC frame~> by inspecting the frar 
check sequence w detect any damage to the frame enroute, and by checking for proper octet-bounda 
a lignment of the end of the frame. Frames with a Yalid FCS may also be checked for proper octet bounda 
alignment. 

4.1.2.2 Access Interference and Recuvcry. lf multiple stations a ttempt to transmit at the ::;ar 
timH, it. is possi.ble for theJll tu inierfenl w.ith each other's transmis~iuns, in spite off:beir attempts to an 
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J~>011l:X~ !31!{)Z4! .: X.J1';l\t 
:.,:~~ . .'~VJ.EF;E ~1\:d &n:.u~~ JS!!&<i J~!ititltl 

#li,l:l hy i~(>~\1Yri'n!;; Wh!.it\ t.ra.rum~it.~ior,~. from ~wo ~ta,tl.9rt,.\1 ~V;;.;l;'la.p1 'thR. r~~11lrJ.~ .:xmt\:'~ttinn.~. c.tm~xr tt C\IJH­
&{nt. A~i>:M »ivH:m. can cxp~~.fi(lne(1 it <~Vlii!>.\.hn dll rhxfg ih!: in.it:l}~l pntt :of if:s ·trrm,;rmt,~iJlOl\ (th{;. cullizi<lrt 'hin-­
d~JW) l*.fl':r~ it¥- tl'il.tt"lmitt#d L'igM.l 'ha.~ hrui i:inu~ u~ JH'(',P~<J.t~;Y to a,ll ~~fltnlli t),li thtl' C$'MAtGn tm-sdhHt1, 

O:fi(:e th.:> i>Cllbio:.t. wiwiow hns p!I-F.i;ed, H ~ilinnit.il.rlg ~to.tkin ii• ·s~lid to h.liv~ }lt.qpi·!x~d ·ttw med.iu.rn; til~~~s:e .. 
.:}ll<m¥ w:lJ.io:iO.U<i Ji.Tf! W\l'('~d~,d l;:i.Ui:{~ all other (pi'O'pe£J f!i.t\ctmuiJt~/ f!tr.!.tl<ins 'f'f.~U 00 a,~'i!Orl'H!li :tu have U{'i:ic~~d 
the. !?,it~·nAl fhy .w•iY' of ~~tt';th:>r ~£lt~(')} .:md tn hi>: cl*fcrrri111,; U} if. Th\' tim.!! to !iil:flUi~ ~ mHdim:n i,.., tlrtl$ h}~Ni 
M. Um ltOlllHl-tt'i]1I)t~pugl~tio:n. Hm.c ()(t.h.(' J>}~)'j;:lGai Jfl;)'P!:' wht~ !1:lettt!,'ltYtS i.n.:-J (ldc t:hs;: I'l .. q;, t>M.A, ¥~nd uby~l·· 
·<'>>l rm:d~\im, 

b th~ ~Vc!~t l)f a ooHiiiiion; the. .tr~n$m\tf.lng ~t.ai;i(J!'I:'!l .Phye;.kall.!l}"!'.r initially n.otic:e" the U:r~ril~rort~<l vX\ 

·fh\1 med'ium <::Mi tl1~:n t\.lrmt vn tbe ~~(l):lhli>).n <l"C1:.t:l'i .ilignf~L 'f'h:l-. b nt)t;i~eti 'in t1m: hy iolt1} Tn:.ttt>mit Mtldtt~ 
,~:.:>!i>iil> MMM~mvnt romp~>n~ttt-~fth(! MAC ;i!ul>I:iyc;r. !.!.ml «1lli.!tion hrmdll:ng lXJ~in,,. J:'in.t, 'lrtm.iiil:lllt Mctha, 
/\.(;(~)F.!i; Man<tgl'm"e".OJ titd{,rce~s the <:!)il\Si<nt ~Y l.tbn.&t'nitt.tng a bit !i<iqtmrtcx: C(tH..,d jHm. ln 4..4 an iitlpl~:n:;e.nt.a­
'ti!m i.,h(~t nO!<~ t:b:.~ ~~qfl)tC.!!.ttii'..nt lll:'!!Ndu.w i~ prnvitf.!Yd.. 1J):!'i;;; <'l1eiJ.I~ .. ~hat ~hc> ci.unlt.lo!l nf'tl:tf.' (~lii.skm: is ~uf· 
fit:i~nt ·~ t~· n<>ti(:.:,>(i hy -the ~Jth~-t tnui~Smittlilg 1tt116m~~:l) inv<:Jveci :i:n thl.i !.l-&Hit•imt, AP.v!:'f the jfnu :s<> Sfrif;, 
'frruu!llJi.t M;tx!ip. Ac.(:t~;;; ?1-funah~mtn•.t t<:Jtn!in~\·c.tJ t.h<.e t.t~tt:.si'r\Jt<slm:·, and iiith0dllll:)<i O,iwthtrr trfi.n.3rrii!>~i.(m 
~;~tU.mpt sf;;ern r:.<!.id<Ht<ly JH.Jtlt:t(~ tim~) tni-t>-.rvG.i, Rf:tntlpmi,m;;bn ·r., ~ttempt:<'d q~ain il~ ·~ fm:h')ft¥.:J:l'WU$d 
c<Jllit\il>n{l. Sil~~f! toJwst1:'<'l (::tlllilli<ms tn<hr<tU' Q. bu~y :rr.a.'diu.m., hoW011!517, 'fl:".u~~nit, Mm:l.i:t A~;s~ },·h~n~lg\:~rt';M1~ 
aJwm~Q!:li il~ adjlmt f;o w mH·d.itmt h}e,d 'by vadd.ng !l1Hvvluotariiy ~l~ia,_y~l~'li It;:; m•m retn:mf.ill'lJHci.OJm to 
t(~u~;e !t~ 1Md on. th\': medium). 'fhh.-< ~~ .a<:c<.HnpHMOO hy &.'KV(U!(hng fh<'> bl;£,.""V:~lfro!'tl which tbe random 
tetra:usn~issi.on Hmt' is seleettf<l ot~ eilt:h· sueee&.<:.i'lr(l h"tHl.itmit' :~l:tl.•ml)i;. .Ev!m.tun.l~y. f.'ilhw the it'{tr•:~>mi~aiO"n. 
su:r("rlt>£ia, or tlm s.fb.nnpt. is il bawl.um)d un. th10 ~i<Js.J!mpf;in:n. tlmt tho .medi"Utn h;u~ fai.li!C.'()i' has. l!e(xm.w nv,....i­
loade::L 

At the r~IX'.Jv~:nl.r <md., t.'h.e brr.s iesuJtittg from <J. rr1!Jisiml ~m~ t(!coiv,,d <ind <kcmi<ld. by th1 :FI.B j!J~t. M (t.l:(~ 

ilw .hif~ ~rf~~ •·•llfdft<tm~. J!'tag,.·:rwut:<<!'yfrutM·f! r0<)(J:lyOO,dJ.iri:l'¢WlH$h~n$ tir.;rdi~t;Jng-u.i;:;lnrd f,ro:in :;a.t.i.<l tr:ms-· 
l'lti$$k'!n.{'\ by the e;fAG .iv:bl~-e.t·'<! J:k.cei;vi21 Mi.:i\ir;d\:~Xeil:$ .M.cat~-tg<.~tuent c.:~m~mrtML 

.4.1.3 Rlilitti<>n~i.t1p~ tl• GLC Stthlay!:'.r !)t~d f:"'lcy$iea1.J..,BWet'. I'he Ct\MA!Gl'J .MA .. {; ~~Jblaycr p:rv'iui<::e 
!isiTb!s to fhr• .LI..t.: snhktyer req,u;!retl fbl:' tru~ h<U\."lnisshm and :re.:>E:pti(!I! uf frn.mt~. ArcHs-\1 tn th~»e· :'!l:l~w{CC:$ 
i;;: tipHcinvd in 4.:.l. 'l'h.e CSMA!C:D ·:MAC &uhlnyHr nHtk(·~ t{ IX'st c.ft(xrt t(t .acquir<l {;he modi.u:m r.md irrtn..\1ur~ H 
·0Cd.td:"'t1'cam o.f hit« W thH :l).LS. AI~hnugh Y\irlatr~ ct-:rt!l"~ ~t'c rt>::rmtwd r.o the LL~: .• t:i:-r~,;r ~)!'!>very k~ n<it p:w .. 
vii1HJ. hy MAG. F!uur .rm!(l'\ti':.r:y m~y hi>: ~n~Yidoo by i1le J.J.C nr h.\~:r ,(stthu·ay!.'!s. 

4.1.4 CS.M:Ai(J'll A~e(~gg M&thcid F.'tlndiutt1l1 CHJUlh.l.liti(llll. 1:b~~ fi>ilnwi:n.g- "u,n&!tl~r,)<' ~;;f the ~~;.tnt.~i<mtil 
mpabi.H.t~s nfthe 'CSMA!t~n M.fi.C ~~~~la,y-cl' .is i!lt~Jtricd r.,.'! a q11kk r<:1i~rou~f gu\;ie tb- the ta~hil'iti<i<! (If ttK' 
!itamt<,trd. ,:.~& d»p~'ciad. in Fl.g ~1.-1: 

t l.) [;<,ar F:rauu; 'Iran....,mhe.ion. 
(<!.) AN:!~pt~ (lat.~ h-o.m rJ:n~ LI/] "uh1ko/(~f tlnd. <::IYi:H>lnld.S i~ inun .. ~ 
(b) .Y:re£w.l:rli!! tt hi!-O!e.rial dnt.>l. st.r.,,"l.tn to> 'the p'h)ll'!i~l1 1I~J!·lr £q 'i::r~limm.im6m tnHhl$ ul{>dh!rrt 

:NOT'l~:.Jl!'<'>lll:i•li--'~~h~u ~'Qr;.~~q ft,1'll' t.h: C.:)t.: <>:~.<hll:l}~l at¢ !iJCl;.:t:m\llf.lybc, 

P4>l' 'l''ltimle R<lt~~~)t.inr\ . 
(.:•) H.H:shn;s n; bit.,~.\~.1 dA1:.r·l .atr(,am from f.l:!E; ph,ysJ~nl hi:ft!:r 
fl>~ .Pre,<U~ti:Us .·~ tlte J.J....G · ;mbh)f(~r. ti:,U'.:le<; thAi gm (,ith~t brbs:de»;~t fTIMtl<>.rs tl.r dirt..tt.ly ad:i':c~:~s!Xl tv 

the h~(!<l.li:it~~tt:oo · 
(c) Dii>(;ards or p{~!;•"·m toN ~twor~ MaMJft~m.~>t;t H.H fi.'~m~li~ n<it addrffj!;f;t'(lt<~ the tv,criv~r.g st;.d;lon 
I><rt'<lrs tr:.nt;<llllSsiall of a bJt .. (;!'.l'tnl N\:ri!(.:t\1 whtH'l(!Wll:' th>! 1ihy;iiea1 tn.Hxlium i!;! \~m;v 
ApJmnd~ p:rt!JWt F'CB vsh::•~ t~> nut1,~1ing fi:'~tnt~1! · iut<i'<HrifltYH' ihU <>ctcrt hm).ndatoy r.Jif,~twr:nt 
Ch•~ks-l~tc<;miu~ :;.'t-o.tn(!~dhr tr.ansn:ti10sim~. r,:rro:n:r ll,)l' wa.y uf:F·CS ;u><1 "''<!rUief> odet b\>.tmd~ry <'.i.ll£11· 

(S) I)f.>layk" t ra,..,m·d.>i.;dou offr}lw.t£ bit sirt>ani i:(J.t• ~p$~1fi~ inwi:f.t':.'!:m(~ ga'!) p<1ti(N1 
t, '{) Ht~Hi tl"mU>tttii!s!.:-.~ whc~~t J:ME:~J;ltQ'i h01 cltit~ctt>cl. 
\B) $c,h(fd,uk~ mi:mtt~X;i~si on *'.frM~' kl l::Y~ Jl;;mn until. a sp~XiliiX!.retr:v .limit: is :n~arh(xl 
f'J} Ercl'o:ro«!.s oocllirl!itm t.o elt'!Ut~ p.t<~vn~:>~tion f/'l:ru-c.f{lwut fie{OWbt'k l>Y ·$c.nd.lng jam ll~({W~egt; 
cro~· Tti~l:'d~ m~ni.vtrd tt>Hmtnir>si;:m~ th:\t >\fl;; )l.li"t> t1lan tl 1lJ..iu.:ititu-<n hmgfh 
n lj' .t'\fl'fl!HHis }rr\'~unh)H, Sit~tt 11\.>,Um'i T),~hm\tt\i', DAj SA, length Ci)\n(\., anll FCS {(l HlJ ftame;J', e.nd. iJ\i\!{;rl~· 

pnd. f.ltl\ld f(!r fl'nm()r.; wh-w\& U.C d~tW ..lt~ngth is h~:i!* thai~ '~ ·utb i mutl'1 va b ';;J · 
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J.S011EC S802-3 : 199::1 
A.NSI!IE~;E SW 302.3, 1~~3 Edition 

\12) Removes pteambJe, Start Frame Delimiter, DA, SA, length count, FCS and pad field (if necessary: 
from received fi·ames 

ll.C SUSLAYER 

ACCESS rc LLC SU61.AYtR 

~- -·--·· ·~ 
: TRANSMIT i 1 DATA eNCAPSUI.ATICN : 
! Ia ... ....J 

* l TRANSMIT MEDIA 
j .. Ace£. SS MANAGEMENT j' 
~34&7S10~1 

---···--fr··-· . :X~~; ?f<~SIC\LINT£RFAC< ···--!-; -~-
!, .· . . ----- ··- · .. ·-·l 

r ·- OAT~~~~~~ ··1 OA'T:~~~DING I 
L......----··--J 

NOTt: Num~r!! t<Jfer to fund:im:ts listed in 4.l.4. 

Fig4.2 
CSi;WCD Media Access Control Functions 

4.2 CSMAICD Media Access Control Method. (l\1AC): Precise Specificatiou 

4.2.1 Introduction. A precise algorithmic definition is given in this settion, providing procedural model 
for the CSM.A/CD M£\.C process with a program in the computer language Pascal. See references [A21 and 
fA17J for resource material. Note whenever there is any apparent ambiguity concerning the definition ol 
some aspect of the CSklA/CD MAC method, it is the Pascal procedural specification in 4,2.7 through 4.2.10 
which should be consulted tor the definitive statement. Se(.i.ions 4.2.2 through 4.2.6 provide, in prose, a 
description of the access mechanism with the frnma1 termino1og'.f tc be used in the remaining subsections. 

4.2 . .2 Overview of the Procedural Model. The functions of the CSMA/CD M.A.C method are presented 
below, modeled as a program written in the computer language Pascal. This procedutal model is intended 
as the primary specification of the functions to 1ll~ provided in any CSJ\.WCD MAC sub layer implementa­
tion. rt is important to distinguish, however, between the model and a real implementation. The model i8 
<lptimized for simplicity and clarity of presentation, while any realistic implementation shall place heavier 
emphasis on such constraints as efficiency and suitability to a particular implementation technology or 
computer architecture. In this context, several important properties. of the pr,ocedural model shall be con· 
sidered. 

4.2.2.1 Ground Rules for the Proeedu:ral 1\fodel 

(1) First, it shall be emphasized that the description of the MAC sublayer in a computer lan.gu.acge is in 
no w.uy intended to imply thut procedures slw.ll be implemented as a progra.m executed by a computer. 
'fhe implementation may consist of any appt<~priate t(~chnology including hardware, firmware, soft­
ware, or any combination. 

(2} Similarly, it shall be emphasized that it is the behavior of any 1-1AC sublayer implementations that 
shall match the standard, not their internal structure. The internal details of the procedural model 
are useful only to the extent that they help specify that behavior clearly and precisely. 

(3) The handling of incoming and outgoing frames ls rather stylized in the procedural model. in thE 
sense that frames are handled. as single entities by most of the ~:lAC suhlayer and are only serial· 
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lfJ!Jil:OO S&J'l-;{ : HIS:S 
A.NBUf.EFi!i! H'iii !\t12xii, ~lM 1\~MU,;n 

f:ted fol' p.NS#nta:tfo:n tQ thEl>1'hY!"i<ln1 L~l;Y''iU'; }n rlln!lt~ lUHJ~ ·fHipl(flflHJll}lt!firus wm iM~ hootH~ 
ff'~:mms oon•l.lly on >l hit, ootet (f: wo:td Wlsi~- 'Ihla appto:tch luxf! tt()t hMn .refl(«:ted in tha l}t(~Utal 
mcdeJ, Rime this roi~v t.~lrnplicates the descripticn cf tht~. tunctiona witho.ut Chunging tht:>-.m in tmy 
way~ 

(4) T'lia ffiqdcl ~is~ of algorithm!> deaii,~ til b{! t1'x~x:uf<-rl. hy a n1Imht>x of conetll'te:nt J1rt~Ct1Miliii; 
i~e .algorH:lrms eolled.ive~y imJilv;n:wnt t;he .CSMA/GD JltU¢i.'<iut'e. Tl1e tJm.ing dei!lt~nties intn:~>­
(l(i~x:l. by tlw n~x~d iil'r cor«)unent ~n'liity fl.'& ~lved in t\V~l way~,t~ 
Ca) PrtlCf!fltJt~ Wa-su,~ liJ:¥tW"'ru.U A'ut>Ji:i$, 1t.''i!i tt3litt'it!Md th~t t1:l!0 fil.gut..ititJtt~ ~ ~:Jmc:u:ttld '''v•ar:y .f}l:t;tn 

rer~ti.v'C, tt) t"Xwmal events, i.n the se.n:w-t~Hlt ;a prm:e£d m.wer thlls behind ·in. i~ w~dc amt fa~ls lx! 
re_sp~:~:.d tc ~tl. e.:rtemal <Went in a fim.(~ty ttHJ.I.lmtr.: For '(O)t~ple. w.hm1 a .(r~une- is t{) be i'(Jt't':ived., 
it i'~ ;lromtra:!<i that th!3.1\f,..clia .~·lS<t pro<:t!th.tte Re~w~mme ls alwnyg €tnlled :wcll befi:r.r<; th~.· 
.frro:!J'IU in ·q;u~:iort ']l~ :flt~"<l ID M'tive~ 

(b) l?rocessf!A"' Verswr Pt<x:es6W. Am.Ortg ptuOOSHilli, nn ass.umptiow:J art) made ahuut 1-elative <rp0e:dR af 
~utrnn. 'I'h.i~;:. m~s that·ear..h interaeHon 'het..,~n twn prol:!f'.<!oos shaH bet struct~d w Wt.>t'k 
~i:H.':tsedy ·jn.depend~mt Di thf>.lt Ngp..~twe ~peeda. N'l?1h, llPww;•et, tlH~t;.th<l timing of int<1taeti ens 
}l.fne:ng pn~&.<w.s l.s o:fuJn, ill. plt..-t, ;m in(n~t mH~tioo ({ tite timing td" ~xt..~.rnaJ tavenw, in 
whi.c.~ e1rse npp~1¥tirtte timing .ugaUlllpti;:)IW may sun he marle. · 

ft i* h.'l.l:anded that the emicnrrenc_v in tl~ model rk.tl6<:t rlm p;.:r.aUet:unll !ntrlnsic to th~ task of im.ple­
ru~uting t.h.i>l L.LC m:t<i MAC prt>!!f~du:t$S, J~lthot~,gh th~~ ~~ctmtl parml!!l l.ltr'u:cl;u~) ofth('; :imp.Ut~:n~tt:atiut~s i!il 
likely t~) VJJ.r:y 

4.2 .2.~ U.se. ~fP:aoo.al in the Pri}X~t-.Uura1 Modnl. SavCTi! dh:'l~ations rtood t;o he rnadH r~ga:rding 
the m{;ttwil wltl:t w:hi,cn P<ssctd i~ U$00 for th,l) lli~L &me of ~~e'Ohi!ewatioog ~W& &Iii Mlows: · 

~ 1} Soma lltrtitat~ of: the ~angu• have betJ.u 4r¥:umventt~d W. !'llmplit'y the s~ith•.at~nn: 
(;\) 'rht~ t~k~~itts uf tht'l pWgt·.a:m f'!JaHa'blea ~ltd prtl~h.i~S; far NW11\P,1e:l are· p~nt~ld in [(lgicil 

~uping~ 'iti tup-d~"TT ordet• t~-.s:i'tt "Vi1sral orclm:i.>Jg ~strict!GJ:js oove th1.1s ~ clrcu.rti.M 
vHnted '\X) ilnpNWt readnbility .. 

(b) 1'flle [JN)f;£1&.'?. ~md !'Jtk c;nn.atructs ~f eml!!;U:rrt)Uk 'fi<lSc.a}, 0 .'f~S:tt~l derivatiW!1 }m~ta lt!:'-00 .mf;F!I· 

d~ to hui:it.at~ Uu' trite-it cf aututiomous ~Otlt'ttl:'rettt ad:Jvity, As u~d here, a p~~si!l it~ silhply 
a paramet~.J:"l{J~spr~'edttte th~t ·~gi.n8 exeeutiml. a.t'"'f.he h11gjn:ning aftim•i" r.atht!t' thar> htoing 
inv!)ked by n l~rf){'HdUM aut A c;ydl'o .J\d;afement rep:rtr&in'ts flm m.ain f~y of a pro~ .and is 
e:&<ecut+.'>d ~tuf1y fqt~ve:c 

(e} 'lbe.lank of'vaci~h'l:t~ }ll'l~ bound,~ in !:hi\ irtt1l{Uftg& httl\ tl<~ dtri'ri:mVentald ny treat.frtg i'h\rn~~ am 
:if ~Y 1\re rtl:way<i. of tk sit1gle lli!>Mi mze ( wh.teh is neve<t- ne,t11aHy t.fl~ifi.dl). The> #i~e nf a f:r$J.l'l;le 
deF.d$ ·on tim siR~ uf itS dab>. field, fl'e-11100 the value of the "ptteudo-<.'l)Jt&tant" fhtmC..."i'it.& M.t~uld 
be thnugJs:t cl' as V<~!}"itlg in t:h~~ hut.""'te.rm., ev~m tllciugh. it is ~d for :my giv(m. ffr.Ul'l~~-

Cd) Th4 as~ uf 1'*- 'Varkwt r<.>¢6rd ttl rt."PNSertt 0\ ft;t.tth'! (as ~lel.d$ tUUl tiS' hi us I tblJ()w'l'> thu !lpirlt but 111it 
th~t letter of the P~l Repo~ sil.'lOO it aUows the umledyi'nJif l:'!i~mmtathm. tu b<& viei.vl.ld at 
twrl !Efferent datr.d~s·. 

(2) 'l"he rnod.cl makes !l'o nSf) of any ~~:r::;ilicit inJ~n·prtX:i)8;;r !l'ynclrronizati.<tn primitives. 1ns00:nd1 all htter­
!l!'Ot.'C$S ·tnfur<~>ti()l\ if~ dilH!t hy W<lY nf ca~ully l:tt;Vli~ted manipufu:tion zyf' $1\a~d vari u.bl~a. Fu.r ~X!I.tn· 
~; ~e vari~hrog a'l.'e set by only uttft ptu.OO.."i-4 (l'bd l.rtsp~~¢!! hy ll!lnther ·f!.!'(ICCS!i in .auch a mMMr 
~bat tim net n~s:ult if> inrl>rpendent of tbtitr f.'.::recutiun Bp;:~ttds. Wh.ilt~ suc:h: tM<1tndrtues: lll'<5 ntit ~t'tet:alty 
;:;uit<'~hl¢- fat dw: lmMt:.r~ion cl'laig'e' t.'tlneummt ()l'<~<.ml.s; they ·irimplify tl1e .trwd~Yl and lt.l(~ro nr-:arly 
Y'fU<~lnhh~ the me thad& app'to f)"ri.at~ ~ thJ:i t~t H%ely imp1f..nu1nWtion. tedme;logi.a.<> (n\k'1'1loodtl, l:uu·d· 
wttrl1 5tn~-tn.ttcllinH!\. ett.) 

4.tU'Uf Organi~ntlt.ll.t of the F'tuet'id:untl Mod61L 'l'hG pro~mural model used n('1"t< .icl based oo five 
ampcr::""ting conC't}ITfm:l'! prtme!ffies. ~t'h:n~ a!'$ a~'tu11l1y deftttlbd. in the~tAC su'bl!ty~t. '.l'he remaining tv.><t> pro-. 
~eM 1l:ff!; providOO, ~the cli<mts l>f·t:h{', MAG suhi!t1jli;Yt" twhieh mny i.m~ludtl the. LL-t'l stir.iloyer) and utiliz(t 
the intru:fuoo opm:at.ion>~ provided by the MAC ~mhh:l)'(lt' 11m ll'>'t! prtX:('$~$ arc thus: 

(1) li\·ruiJC' 'llca:n.<;.miti<.Yt PnH!H~'!S. 
{2) Frame .EI%:t)iv<a' ?txi!Hlf[S 

(l:lJ Bit 'f.ransm.i.ttt.'l' P!'OC:(~KB 
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IS•..)!li!'£ ~i>i'r7..:'! · 1~@ 
A~l'!FJ'...E. S~! dli:l:.n . .199:3 'FA!ti1':1l 

(4} Bit fu~var P.rooo;::!! 
(ft) Dbfbn:~nce f:~s 

1'his organiu.ttion <If the m~1 if; illu~tr(itt~d. ;,t .Fig 4-S flltd rerlect.s t.he fact tbat tbe oommtuticat:ion • 
entire fru:r.nes ie: initiat(>d h,y tht> clifl'.nt of tbe .\lAC subla_>"'.'r. while tho timi.n~ ~if t.:olllsiot\. lx~ckoil' and • 
i.!\di-.·iducd b-lt triul'~iets .i$ MBt.>d on intcl'a~:tiool\ lw.tweOJI th~'. MAC Stlblayel: ·and the Phytoic;al,LD,5'e· 
dt~t~nM..n..t bit timt~. 

{.fii?' .. ,.i·~Tl . ....___ 
r .. - ... .Jt......., ·.,-~, 

~~..J ~ . -U ,... 'l I 

~~·~!-................. ! 
! ! ~"""', ~: i t__. __ NI .. , __ •• 

I ·-... - .. 
~c._ .. ,_ .. ,_ i!=W<S~!T ----~~-.. --

.li'ig 4-.ll 

I 
! 

~ .. ·~. 

l~lation!!ihlp Among CSMi\ICD Prucedul"'4UI 

Fit~·url' 4-3 ·depicts the . .Jtati~ ~:rucr.1lrt> oftba prooodur.nl ru«iel, tlfwwing how the vu~ prooosses LUi 
procudu:rcii m!.Ql:ac.t. hy :inv~ .eJtcil oth~.>r. li'ig-ures <&---1. and 4-5 su!itJMri;~;e the dynamic. be'hav1or vf th 
model <huin.y t.ratl$mi~ion~nd l'Gccption., tl)l.."tlf!ing l)t1o the meps that shJill ~ !*'rf;:mn~?d, :tathP.r than tb 
proeHdLu·a1 o~;trt!dur~ that; ~J'fQ:r.m;; ~rn. 'J'b.e uR:.g<~ of the sbaroo ~;tatA> variables i~ rtot d(rpict\ld in thP. ti1 
tm~. but i;;;c d..a<rihNl in th£> rorr.une:n~ and prol!'e in tht> f?.J1ov.'inz ~ons. 

4.2.2..4 I..aym· .1\fanniement .Klrten.•doulii to Prot~duro.l Mod~i. [n ordet> tq tn,cox;pocf.ito n~ltw<ir 
man~w!m.?-.n:t fundilln.«, thl$ PrQoo~htral.M.o.iell'l>ls bt\lm <!:r.p:md<¥1 h<!)'mu.l i;uthin JSO/l.E:C 8802-Q : 1991 
Networ "- mana:g~Jn ~mt.iu:ndfuns hti:llt' bi:.en in<:o<p(lt',tt;ed in i<WI) WC\yli'. Firii!l;, 4,. 2. 7 -4.2. W, 4.8.2, and .F~g 4-
MV<;i. he~•~ mo~'iucd nnd i<xpand<!d t:o Jll'I:)Yido rnaoa[~mm~tl!'ruvi<:?.8. 8a<:ond, 1Jaye1~ M>"cr.?.gMn<>.n' pro<'odur~ 
bav.e ~n i'iddt!d tb1 52A. N(;;f:e thai: .P~ea1 va,rlr1bl.oo ttro ahttrt!(llletween S~Jt•Hoijil! 4 r.;:t~<i 5. Withitl tho l'~m 
cal dcBcriJ~f:ion!!' pro.dded, ill StreH.on 4, li ":If i.n. the ldt mll.rgin indicate~ 11line th~t ht.;s.bean tld(!ed tli llllJ 

port. mamlf.:.'l.'lment ~~rvi(les> 'rh{\6lc line;,~ are only r'Hqnimti if .t!lyet Managem4ot is b£;~ng impl(m:tf'Dt~c 
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ll'itt ..... 
C<mtMl Fl&W S'umm&Iy' 
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'l't~ ~~ dtl ~ d~ ttny M%'- fltlm WC.~m am €IDstm'OO at thii! l.J..(';.MAC M~ "&tW..:Pf.S 
tu;t\'!r.fufl001 ~r w~ ~3; W1}f}. 

'!h,w P«~ rm~ltu::-.11 s.pocl~i ~ 00 ~r:mu.ltM !'« the d<-4tnititt\'< ~ttat.~M when them is My 
&p~nt atf',h-iguity wuoorniteg th~ <ikltilrltioo ur' oome ~pm1t (lftfw (';t{M.Ai£}1) MAC 11~ mallwd. 

>t.Z.-3 Frame l~'i$s-i$rt Mttth1!.l!'r~ tl<lmln11Wii~ incl;u;dag d~ m¢a~}ntiu-n a:rut Ml!diaA~'S 
Ut~fit ~~t$~ 

m 'l~ttlit J'lat.il F..n"t~\\'iU;ltioo h~~UQ>'!* the aJ%kuubly <If H:'f/15 t>'U(l;'f>in& irtl.rt1e (tl'(!tti, t"nir valtt~'S Jlt'O 
"i.d~d by tl.w l.L.C.! tm.hJa~l'} artd ti::'ittM chook~uMu:e gen~~1on. 

t:U 'l"ranc;rnft Media.A~'t~tt :M::i:ttti&ittn~nt inciu.thm ;;;.•rrit'l:' dtfm<anc'l1 ilt.tntt'!'~mrt ~pacing, Mltiaf()n tl:~tec­
tinn and at,fu~t'1:ftle:nt, and o::dUt~ti¥1\ 11a~knff anti mnm»m~i~Xrt. 

u.s::t 'l'.t'~it ~ :gneu:pQlitl)t,iq 

.t,Ui.t Ft-~ A.~hty. ~ ti@td~ eyftlm <:.~~(;!)MAC ·fffl~n~ am Mt t<l tha ~gu ~i&.~l 
by the LLC wu:hl~r $!it HIPHt>:ads tq ~ 1U'~roo optW'AfWn {~ 4.3) with thQ ~~ trfthepad­
dhtg nli~ary·~ e.nke ·tlH~ rnJnfmmml hm~~~ !Ul~l tM fw:me dtrtik ~rte:TIM th>lt h" ~t i« tiw C:~ 
vtdoo ~u.trtt~ by th~ Y..AG mubl~t.\ 

4.U.Ltt Fm:me Cbook ~-W* 04tt$i"'.~ttl4m. ~ Uti(! ta!Ut' deihtM tt\ Ul is g¥w."'~ and 
·t:nrt4rt~ ir. lhtt tr~mt~ e,~Jt ~tttt<~Jtml ~A1ld, futfuwi:ng ·ttt* f!atdt~ \Wf.!f?~ h.,v tlm LW £t<h~r-, 

4.$Ai.2.1. ~m.~ Ilef'~1!Jt~. -~'lffirt when -ti; hilS ndf~l.u~ to trtAn.~mit) tw.~ C.SMA/01) MA(~ t*tthJ .. -:ty{~r 
tnuni~r.a the p.bysit~SJ :tN!di:U'm · f.ot t~'fic by watching tb:~ ®mm:~~rtl%1 J;.ignat p:rc'lided by tit~ Pl .. SL Wh~:lnM 
<wttr the nmdunn 11-slmts>¥ flt~ <a%Mt1i~ ~ a~¢!1a,tl1f ~~ ~ fh~ p.asail'M fn¥me ey dct~ixm mtr~dhll~ 
fn.~i~~ nf' ita uwn. A~r' tltrl' tutt hit o:ft.~ ~ing h~ ttmtt i~ wht.>rt ~~e e:h;mgoo f:"m:n 
ttu th tal.~h t~ ~~~4fCt\i MAD mtbl!t:yer !ffinltlnuas t<PJ aAvie:r :fi:rt It flTO!WW fnta.il"r'a~-~ {f~ 
4.!-tS,£.-2). 

It, u thu nnd at ttl# irrterFxatn:u'*~~ a~ i~t w~i- !xr ·be ~~td~. ~i&-mn :hi~~ 
in~¥Jittndant <Jf tha moo t!l ~'it4 Wht.on tmMm-n. tuJ.g ~~- (ur tnooOO:br.~y; it·~ w~ 
~-to tm.nsm~t) the CS:M:~n MAC ~WUI.'Il$.J'I)'t' :nr9tlm ftscyJigin?1 mu-ni~af~:Rma!&~, 

Vi<'hefl a frun:t~~ i¥ ~ulnnitfud lry !h~ LI..O gtt\'11~'*r ·!itr b1!trnu.Jimo1t, U:~ trru~~~d is· IDiliin:l:m as twnn 
sa ~thl&1 !mt 1.n tW~:fh'n:n~m.oo •'14th w rt~ of ~nne st~~ .a..'W~ 

;}l(}>TR; E ~ ~~ U,r '!.'®PUS~~ !l#i(1.11\'! ltiiW:ati® m fhl! W W. ,.tlil!\tl"'M\ llri&.iiy ihtn~ 11 ®llmn .m:dfut~rt, tfthe Otlfur\l':.ltrt 
~ ~Jl.t trm~ fu~> i.t~i.l:r:.h·u."""' li"!i" l<'ili'J<i1m ttili! tll,.li'!l;'liti~a .it ffl. ~~*'ihl" ful:- :;. ,t\hm'i \~tw~ffnml# #3? ~ 1:w #tJtt<r:-At....&, l,!iJ4i"!!l' f-. 
a p;t~H~til'l'i&'!tf~WI.l. full~ t1 ;~ a.utn\tt!iM~lt~. h•'lM, 'ftl ~n~t~ ~·~~m ~'lu'.:ne~li Ul.e!M~if~ ~)!ti~ lt1'1\~\j~, u.tp$$.':'illM i/.1 
~~,~ ~tffl rt,e~W!lllt~m\l'd wlwZ> ln~,.flr:qtnt ~~rt¢l'W;1 !# mhf?~ ·t:Mt\. ~": . . .,. . . . . 
'1,; \J~ . 1\'l!l.t.~,~.lM; MAtt t!l.\tlnJ \ti# uttm'pil~l®; Mit <'llf ;)!J<$ :ur tf,~l.lltllllil.l.nii iUHi Mh·tm'$&:\Jllil rtm fj{jtt. fA!B&c 
(\!) W~ ~1fl!i ~,V f<,H~M:b~ ~Mpti>.i-!'4 tw-Jit-tfu.lliOO:W~t&l}'i,p. Ut;>h'>"f i1t#wt'\~;<~ *~mMt~~ il:>t~hltrtb-J fi:g¢· 
w~ 'Jf ~ ttt t~faW-!l'intil•-""t Ottri<llttht .fft>~¥1 Ll~ a<i th"' h:tMII\1ml:lre t).lx<JJr.wU ·n~ b\1 ~t 1'4 ~ure fitit MM&· .4• thi> 
!il$fh.:~. ~ wll~tl ~'tVJ<lll>~~ fftim lM&{tl\k ~~ .. ill b: ptM.zi!!iJ,Qt*~lu'tll:n#"-"""' 

4.:!Jf..'l!JJ lnt(f~ram0 ~Qt"tl~. A.ll d~Wl!d in 4.2.S.2,l, ~ ru~ b &!!~ t1:; pasaltlif f.ram.t':S 
~e a ~'tlii\Ull:ttt in:~rA:m:.na .clng uf mwF'ta.-~nr; ~rt(~. ·'fh}s ~ 1't!t.Mtleil ttl ~ .h~twr·­
h'"t$ ~-ery ~rot u~r-OOM.Alt"D ~tlihl~ ·!Uld fht the ~1 .medium, 

NuM.& thnt tut#:iF'tJUU(».~cl~ is. t~ ~h'~~ ~ue (Jf ~ in~rl':t~ ~ng.. Tt n~ey ffir !mp;b 
l'U.ifiltatU:m ~ne. $. trm:m.'71i:tti!l,lt &llhi.et ·~ 'lDIDc u Imp 'W:J.tre with at rmmttng; ~m in its 
~ugtiput, 'l'h€& 1a:rg;m- '\t>~ue, .1$ d~nined lw tt.e tmrillllttl't~ Qf tM imp.'!em~ntatfut•t. ~ 4.4. 

?t.ZU.:;J. c~)Ublo.u .umittinlJ. OatW a ~tl stdllw~ ~ fintshed ~ring and h~u urted 
u-~~kru, it is &tilt ~~.fur it t(l ~e.~ OOttt'41n.tinrt fur th(~ mndhtm .. Cmlimion:s mn oce-'Jr 1utt.tl 
neq_u:.bsit!an t:tf t.1u:• n<ltwrn:k l-v.tts. hemt nt~-npllihed throujn the d~fentn~ ·af n.U c:!:lm~< ~f.mur1 ~1.AfCD 
m.tblalfill$. 

':tha uyr.aml.~ i!!f' fol.lllisirm. h;Jnd:Hnt{ Mi! largaly elr:!tHrmiru.>d by ci' $JIJ.gl'i pitta.ll'l'!~te.l' tiU;ed, eM td(it tiltl£i 

'tnill mingle parAm-et:er' doocrih~; thr~ hup.t~rtatlt H~poot% of ~:o!lisl~ h.-tndtiug:: 
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ro It lii ~Jl 11pper. bQu,nd on the :;cquisiti~n timt> <Jf the mediunt, 

iSO/LEC e~;...;: ; 1~9~ 
;\NSJt!rmE Sid SO~ .;s, 1~< Et!H.icm 

\2) .It i~ an upp<;r bmmd on the le~:h £If a frame lragment trenarate4 hy "' coHi6lon. 
l31 It it< 1;he ~cheduling qut.ilit.wn for retrru1!!tnfs~ivn. 

Th fulfill <~11 three functioM, the ;;;lot tim~ .sh..11l be larger tl1an th~ sum <~f t.he :Phy;;;h:ai Lay<:l' rv\IIld·triiJ 
propagaJ!on tim£' 1-lttil. the Media A~ll' [ayer Ul.taimum jam time. The !!<lot tim~ is de+..ennim~d by th~ 
J)<ll"<I.IIl(~tere of tht1 impJ P.lllen.~ uon, !3<'£ 4.4 . 

.C.2.8.2,.C Conilri.on Deieoti~u ~md Enfo.rc:t•m..-o.t. C'A~l litdo.nl! i.trP- ;h~te<:t~d by mon:! tori.ng t..b~ <:olli­
~ionDetet.>t i!it,"lHll prm.i.ded. hy the f-'hy~call.~;zyur. When a oollisi<nt is d~ted:ed. durinJ;t a frame t:m.IIt~ml'i­
eiWl, thrU tranltnti.~i<~n. is n()t UJtminn1;(,d immed.iatc.1y. rnsMad, the tt·~Yi.Mli:;~~itm c!>.ntinm~• vntil additi.oru;.l 
bi.t.l•; l!'pecific.)(l hy JarnS:Lze rlil."Yt>:,hoori tNnm~•itt~d (c:ounting from tht:; titni!> <:o.Jlit,i()nD'\'1«ltt w.ent oitJ. 'rhi2 col· 
lision. ~:n.ii:lrcem:erit.. <;~r _inm t,W{l;~·anW#a thut th;: du:rnti.on. of th(~ «tllii!ion ls i!!u.ttl:ci!'lnt: t.\1 euttur(l it'..6 del<(!dion 
by nil trnrl,till:ilWitg ntations. on tht'l' n•~tW{}fk, The. \':OJ'Ii'.en-t ()(the jttni ·il6 :JJti.!5Jleciiied.; it m:~l.Y be uny il:x<->d or 
varinbl'<' p<l.t:tem c1m¥lm:ient to t;he .Niedl<~: A~!:eN.'llntplem<~i:Jltian; howeye.t", t::.'l~ h:r.Itbmt.>nt'i:tt-io!l 10hall n\>t b<.l 
hLtl)ntl(lmti]y <it»!igned. to be the il2-hi.t 0H.C V(-t.hl~l corr~!i!pattding to th.-, (put.ti~ll frnme tnmt~mit;te-rl privr to 
t.hejll.m .. 

4.2.3.2.5 Collb~iou .&~l;k(){f <'Uld &trs:xun:niMion. When a i:r<mrnlb!!!iun attem:pt; hal:( tenninnted 
du<~ tu 1\ ooilision. it i.s '!l:Jtrle(~ bytht.> h~nsru.ittin.g CS!\lAICD ll-c.bl.aye.l" until dth(ll" U J!l su~::t>:'!:sfl"l or;;~ [QU:i.· 

ixuu-rn mnnh<lt' of nltempts (attemp.t:L:i.mit,) have beeS\ mt~.d.e rutd l'JI have. ter.minett<-~d d.ue to eollisi(IM. Nvt<• 
t.hat <lll a ttempts w trall5Jnit.. u given fm.me a.rP cmnpieted be(()tt;> any .subsettue.'lt. outgl.'l:.It{; fr.:i.mes ~U'e 
transmitted. 'fltt> ~ched:l.lling t.tf the -rotm~mi6Sivns Js determinNl by a cont:rol1ed ·mnt.icmizat.iun process 
caUed •tnwcat~ci l:Jir.ary e:tl)<ittcntiuj backaff.' At; the end of enfurcing a «>Hi!!iGn (famnring\, l:he CS.M'i\/CD 
su.bl«;.""-'1' delays b+lfme 11i:tempt.l.r.g tr. retrw.t:O.mit the fram<l. Th~ de.lay itt an intt-ger nmltipl~'> of i:.<lot.Timc. 
Th<- JW.mber- of slot t:Une!!! t;o dt-..lay before th6 nth t<,t ransru.i!lsio.B aHempt jg. ch<:~un as a tmit(.Jrmly di:strib· 
v.t.oo r!lnd-om integP.r r in the mtl.g{-!: 

k"" m.ln {n, 10) 

If ~111 nttemptiL,huit ~.tt<:lilPtli fro!, thil! O'l'cni: tl!ll'<!JI•l>:rh~l n-il un tr.or. Alg~:~:rith.mo;: m;mi t(} g~t'l(!r:a:ix:. the 1nh:· 
~r r !!'h1mld. he de!l'fw.!.{'..(l to mi:·•imize. the ('J)rrel.!lt.i.()n. betwE>en the nuu:ibf-.1'~ ge-n(!rerod hy any two st~iti~nl:.' 
tit noy gl~rt tim<', 

Note that. t"h~ volu~ l.+v€11 above dHfine tlw mm:lt £lf::l~~;l!i"Je ~~hR'."klr: ·r.hat ,a statiQll nuw E.>xhil>it l r• 
att~liDJltiug to retransmit dter a cntllshm. ltt tlw cour~(! (lr ltn]Jlcrmmting the retrt.m~mi~~hm Hcheduting 
promdu.re, a, tot ation 1uay htti-odul!e e~tra delay.11 that wiJl degrade i.b! own tlt-n.:tu~lrput, hut in nn call<~ may u 
~tnti9n's ret.r~ns:mission !!du~duUng <rea:ult in :. lower ~:rve~ dslay betwf>Elu ~a1:rnmm:tiab1.on attempU. than 
th.e p.I"UC<;dure defined am)\"e'. 

4.2.8.8 Minimum 1-'Tame .Si%~. 'F."l\' CS:MA/GD Mc~ia .-'U:~f'f> mccb.ani~m f€<iU.il<'~ that a minimum 
frum\' length of mil\F:rameSite bit.-. he tl"ansmi~d. If fr~eSU:<; i!! lei!.« than minFrruneSize, then the 
CSMA/CD M.>\C sublayer shall append ext:ra bits in unit!! of c.-r.tew, after the end of !:h~ Ll,C dt~t.a6.e!d. buL 
pri<rr to l:dlc.vla-t.i:ng, and r•pp()ndi.ng, the FCS. Th.- numbllr of extra bit.~ 3hall be saffieient to et~ur~ that t.bo 
frame, from the IlA field throu1,-'b tbe fCS field !n.chaavc, i.~ ~t.l<;al!t: Jnin.FrarncS1r..o hif:.,. The ron tent: of the 
pall is ~msp('!cifi-t>.d • 

• f..2,4 l'rnme .Reception 1\-fod,et CSM.NCD MAC ~uhluy~~r frtmw r{'cc·ptivu i.nduW.•s hoth rl.ait.;. d.ecap.su­
luti<Jn !'l:tai M~x:l:i<>..~ess ntatt.age-.mtld !t.<;_pe<."tg; 

(l.) l'~.cceiv<~ D<lta J.}{'..(!apt>ttlntlun. <:/Jm.pd~~s ~~dilrll"t!A rero~_rn.ili<11'l, 'f.r:s~m~ dm~k ~J:lue.Jlc(~ "'alid<~i:lort, ~nd 
fra tr!.¢ (U&M~~n1)tb w pa(;g tiN !if}lM (rf th.1.• l'(~Cfiwld fw mi.' !A> the tJ .. (t #J.l hlaym:, 

(2) Rt•(:Hh'e Medin A~!ce~g J>furi~.g~mcnt con:qniM-\lil n~t:ot.'nitiv.u of colli"km inn~mii!i! fruut inl::oming 
f.hUTU.'li a:nd tru.n<',.-..HcL"!. nf £1-J:m~&> t.u oetet baun do.d.ett. 
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4.2.4,.1.:1 -~dd:~~~t ~apitioo. 'ThtJ Cs;M:.A/OD MAC t~\lhk{yer i"' ~~P~lMH ((f .6~(•gnizing 1nciiY~diml 
uttd t;rou_pt.>dC:n~.!la;es. 

(1) T;miivul.U(U Arl<iiei!St'.&. '.l'ho CSMAiCD MAC !i ubitt}'"Ql' .f~'(.Jgrti~~ <tnd at:CBIJt& any J'1·14!n~ WMll';) nA 
fidd <JVntainr: t:hc initiv-lih:oal addr-e$$ JJf tltf: r;~&timt. 

\Z~ Onrup Ailr.lr>U;;t::h 'l"ho CS!ifAiCD MAC ;;mh1wyer n:):(lQgtd<a>l:l .a.m! l'IO:~J)~ a~· ftwrt<~ whntiu l>A ihjld 
{!!(mhd1l.-" iht~ lkowJist .add:r.P.aB, 

'i'h."! ·CS.Mit!CD !'.1JM.i i!ub~ m· t.'Spah1e of r\¢t)va:ting: :8o<ne uumber of group ttihlmSf>(J& 1it> ~pe<ined. by 
ltigh!ilt' 1-ay~'i:t<. 'fl1tt CSMMC{} MA:C sul\ilayer r~grti'i'J# a~nd n.r~1Jm a:ny frain~wh~$c ll~~st.i.n<i,'titfn. Addrtl1:>fi 
lield ooiltaif.li3llU ai:ttvt" ~up atl.drtt.&"l: An a.ct:iv61~r.oup s.ddte!k' xna)' btJ tt(O(u:;i~vntNl. 

4..2.4.,1.~ Fntmltl Ch:~k-${'11{urr.:tH;e V!:fi.lMat1~t1. l''C$ v"Udatinn i-s e;S~nt'b1ly kl<~nt:!~l 't<). FCS g<tn·· 
!:tativ,n. Jf. the bit., of tlw inccating !~me -\ex1l~iti 'lt~ of the Y.'C.S u'~M HsdQ ffi) m:>t ge n€r.ah; a G:RG vahl{t 
identictt.l to {he one l'!ilCeivoo, nn {!r'I:'Ot'vh.."\1; ('<!XUN."ed and the rt'i!me ~ hientffiml a.'>l in.v;a}i(l. 

4.2.4,.L~ ]'r.arn:e Ui*ilMI!l:mbly. UJ~<m J'{»OHgniti:ml trl' Hae St.art; Frartf~\ J.Jalimi~r _ai; the· en~l cl' tlue p.t'0.· 
<urthle sequ(!-nce, t:ha {,.":$.MNCD MAC ~Hhli\.}'l;'.r at~_pt.~th~:~ 1t·a;mt}, lf:th~re ~r<J no (trrvt~. tlH~ frame if> <ii£>6..,._ 
$im1bltld and th.v: tMda ate pa!*Oed, Ul tbt: U..O 'll't~hla;Jri:r by way vf the <rut;txut }mra.m~l:m:s (rf t~a 
-itcwiv>CF!'$;nH;i <~~"ratl~. 

4.2.1--*.1 Fr-Amin-g~ Th(~ (S.MA/CO ~mbli\."rer ·recogn:i:r.k.'~ ';;hi\ 00\tnd"l.t~~ tf an inco:min1.~ ibm::1\ by 
m<~:nitori'ng thi:l ~r-.ti<:wS<Oll~!:l lc'tgnai p.r(lyrded by Ute Pf .. <3, 't'trem a:r;H tw,> l){~&;i\fhh> l0ll[th £\n·on th1'lt van 
~:1:trr, that; indh:a~;e in-fffl.t~'h'?:d d!ttll.: tht~ frl".me fi'!Jl.y he- 'MW laHK1 (it it;;; ll11l)fth :uta}' !l.<lt t>€1 <J:n i.qt.{:g\T n umhc.r 
of octt~i,<), 

{1) b-ff:l.:{ii'n.!N'IJ :li'rwne Si;r;e •. 'fh.~ T('£A'Yivir~r CSMA/CD 11>ld>hiY~~ :i.« :rtQt ·rt<ttvirm! t{} (mior~t~ tit(; fnm:t<~ sit<~ 
tim'li:, b~li; it i~ aU<lW<~~~- to ttu'rt\:tti<~ fmt:ues .bllJ.{('r tf·u-rn mag:~ir<J,m~.';1itc ot:t<ft5 E~ml n~mr.t thl& ~vMt: 0-;i\ 
~n {imt)letn£m:t<t\tion~depcm dent) cmll'. 

{2) l:At.ii:/tfi!r .Ntsrrdwr (l[(h;JctK in if~~mc, &1n~ the f0rm~t (1f >l valid fJ:!l!ne R?t>£if!~s an integm' m::.mht>r Hf 
(l<'tf.tf:g~ {)tt1y 1< oo ll~iol'l nr MHtl"t'(it \l?lt\. prMuoo ~t !tm~<~ wft11li k:n-t!th tht.!.t {s; Jlnt~n inte],.1£<r ttnlltiple 
•}fa bitt;. Complt~~ihunro {tha.ti!l; not :r.t1~:rx~t tu> ('Qll:lliion frrw.'J:tt~mO;~.f'J\'(!4.2.4.2.2}·that do not.con· 
t~1in an ini'¢g~:>t rmrr~ober of uckew -itte t1111lti<iied tt) the nea .. ><e8t u;;;tef; bQllnd~r_v. !f f.rrune ~.":h~~k 
tlotNJ.Ilen:~l v,a.Jida.tmn: deW.cl~~ an Btt'1l.r in ~md1 :a f.mnH~1 th£'; !~t:a.tutt~tl~Xifl al!gu:ment'En-or i.tl ,wporWd. 

4.2.4.2.~ C!!()llwt>tt F¥lte~g. 'l'ha t~.tm:illeat vnlid frr.ntui 8h~llm (rt; J\!~l.<it: n~tt slot'l'ime in J~nttth, 
Thi~ d~t4:n1:u:ine:rt th\•, minF'rnmg~"iz'L Any fm.rne ootttaining 1!l!i5 than mii.lli'ran:!.eSi:~:e bit5 is :;~resnmoo w ·be 
.a. ft~g~ttt. n;:ltlt41~ing frmo a O<"tlli~foti; .Slne¢ a~~$i01tat t.:ul1l$i('a'ls ru:-e a norm.?.:l p{lrl: >of fhtt M:t~i~l .L\¢.~~J~jl: 
llti·Ul~t.';tt\.t-.nt. p;r:o,Y:rlttti,:._ t.h{1 di!Jcar:dir.ig of auib. a ft~'•'tat.!pt ia not reported at> >tn ;e;rrm: t.~ t.h<> ~LLC' suhla;_~(:r; 

4.2.5 l(r.e·ttlllhl~ (hmtel'~tl<>n .. ln a LAN im~~m(!)ntrJtitlt!, u:~.v-~t of th~ Pbyt~kn.l J«~zyer ~~o:mplm(init> ilti~ 
t~,U~Vi/td w .Pt'l'lv.'de Y<;llid md:p1.1i some· numh~n· of bit time<> ~t hefnt~ J1t'X!set.~i'..OO <f~lfd ir.:put.&it;nals. '1'hmdt 
is. n~l~Emey for a pJ.'i!'.amhhl ~) h~ ;'!!:! nt bef~~ r~ .wt-e.'lt of data, to aibw tlw ?!B d.r·cuitry tll) t-ea~h: H~ st~w.cl:y~ 
w..r:~he, {f po;tl l'e{JlH~st by "fr<.tm>J:Uit:liltkM gln1; t~1 tr.al:~it 1JX~ m~.;\t, bl:t of .a n~v frr.une, J>h:y sft:-alS\gn.r.\fEl>eap 
~ht)'1. iirnt ~Mmit the pn~ambie, i\ hit st(iu~.nt'¢ n~ed f<~r ph.)'iHi<tal meilim:ru~t:abilizo.ti(>n nnd <>Ji:r.'>.ehroniza,. 
hen,, ibllcwed by tht~ Stlltl: F'tame D~H.mitar. If, whil!l' tran;:,'lnitting fl:IA' plxtrttnbl(;, tlw f:1.S m;w.>rt~ fhe corK· 
lfi<nt. <feWct'eignr'\1, ~my reruninh~ prNt.uihl<e P.itii.:'fiha.U ~ ~t. 'I'lte l.l~>.lrnhl<! JHt.tte.m is: · · 

•.r.h{! hit& ni'e. t.ru.ns.mitt!l! . .;i in ohi~t, frnnt }~aft to.right. Tl:ta np:ture oftll(~ p~~t.t,erc,, i,~ ~Udlthat. i'ot .Mmtd~es". 
ttw ~nt:odiug., it ~JlJRlaT~ llil a perindic W.:I(Vi;)i(lrm ixli ·die ti:lr;d.i uri~. that Gr.a,blet' bit: eyr1lh:rm:tizat£or... "[t. ~h<m1d 
Ire niittd ·H~1t'the preamhk {mil;;:w:lth a ~o."' 
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4.2.6 Stu·rt :Fnmte StnJ~ 'L'h<~ .PLS rocog[liZ~);.' t.h(l prm<<m«' {)f RQt;irity on the mooium t.hrou#t lhl> 
cu.ni~r Mrus<.- ;;ig"Jla!. Th.ia is th.e fir.-t inditation that tho fr~uue ~ception proooee ~uld hef,ritl. Uptm. re.cep· 
t4n..rt of t.h.e :>cQuen~-e 101-010 U i~tn~diately following ~l lat~.r part of the preamble pattt>rn~ Phy~caJSig:n.sl· 
[~:np Mall be.gin pHm>iJtS s-uoces~i:ve bi1Ii i;a lli.'«!iveU:nkMgmt for passing ~ the LLC ~uhlaye-. 

4.2..1 GJoh«l Oedllt·nUons. Thi~ S£X;Hun ptffl'ide::;. d~~;b:dl<:ri formal sprx;if).catL.-,n.a fvr fho ~S.MAiCD MAC 
:mb.lay<H". It. is: a !lpc;o.:itiroHM of ~Mric fe:ltt.u·es a.ud p.1.r.a:meter.'?i t.) h~ usNl fn l>yaf4·nl.o; impkmentint~ tills 
:mi.'di3 eccP~s method. Subs('.<:tion 4.4. pr~vides vaJm~ f<>r thtl8e set:3 of pam.meter'.'l! fur r~>t;.X>tmlH)ltded imphl­
m<:nt:Jtij)n& ofthiB media aecc~~ m~;;~~han.~:m. 

4.2.7.1 Common {}(utwi.uncts and. 'l'ypes •. The !9Umving decluratiox~t; !Jt «:uostr.mtg iln.d t,Vp<et~ar<· Uf.'(:d 

by the. f:t!Uite tr~ruHniM}i® axtd ro:c®Jlti.OJn :t0CticM of ~..wh CSMNCD !I u blay(}r~ 

{\OM( 

add:ressSizc "'"· '··; 11~ or4~ !:lit.<~ in romplit~nc:0 with 3.2.3! 
1enb,>thSi2t' "' i.6; Hr1 htl:$l 
I..LGd.at;ISizP ,. .... ; !LLC .Da~ !l~\e 4.2.2.2, ClX<~)) 
padSiz(; '"' ... ; (h! hHs, "' !.l)tu' (0, .mi:nF't·amcSi:r.e- (2 ~ a.d<.l:reesSi~rl ·i- lt;Jlt,'ihSit('j+ f..U.1dabl.Si:~:a + 

J:rc:S~€})l, 

tlautSize "" ... ; f., IJJCd.at<~S:ize + p!ldSiz<~' 
<:r'<:Si~ "" ()~; {~~ bit CRC ... 4. u(:tet:~) 
frmni'Sii'.e.,. ... ; f, 2 x ~2>sSi:w + leogthSi.w ·1- dutaSize + ro.:Si:m, 9l<l4.2.2.2{l}} 

tnir..t"ralm'Siz.e = ... ; {ilt hil:t<o, ml'pkmentation-<lctx•ndent, ~{e 4.4! 
sl<.~tT.ilne,. ... ~ {11rtit of time for ooUis.ion handling. inrp1~lmeJlt81ion.-dep~n.dt'nt. ~ee 4.4! 
pr."a.mblsSi~= ... ; tin bit;;, pby$ic.."l·I:UR.dium-de~l\ltl<ient} 
sf'dSize .,., 8.; {8 hit start fram~: ddimiro1·j 
helldnSizt.>"" •.. ; {tsu.m <:~f prt>.:m;hleSizt), a.nd •lfdS!:r.el 

type 
Hit"" 0 .. 1; 
Adll:rm;sVa1u~·"" fJ.ml,Y (Lilddr•-t>a$i.z~J fJ/ Bit; 
!~11gt.hValuc .,._. qrray tl.J~n#,>thSite.! Q{ Bit; 
Dam VfliUt?"" (t.rrtty [1..dat.;:tSi7.t~l •Jf nit.; 
<:~JHWaltre ·:~ t:u+·o.y (J .. e:rc8iz~J o/'Bit; 
PJ<~ambl~Vr.;.lu~"" array: t1 .-i'l~mbM~izriJ t( Hit·; 
~mV:-!.Iue "'arnq [l .. sfdSl~J 9f.Hlt; 
VicwPI>int '" Ui.dds, bit£); fl'wo w~~ tCI vi~vt.' f.he cuntent.s <rf a tl'-Am(l} 
H~..adet·ViewPoint"' (heade!"Flelcl$, ht'mi.edJits); 
l-"ra:mc '"'·r--ecord {tormat of' Mettiu i\<:CMiil framl<'} 

taS(.• Yizyw; Vhw;Ptint !!( 
fiPlds: ( 

d{'~sti:n.zrtiMlField; Addrosr.Vnlll<'> 
Mure~>Field: Addres.q\'aJ.ue; 
Jen~'ield: LmtgthValue; 
d~t:aF:ield: DataVal<.~t"; 

fa; 'Field~ CRCVaJue i; 
hi.t~: {1;()ntcnw: v.rmy [Lfi:nme-Si.zel rif'Bit,f 

end.; lFmmel 
HM.dt'r ... fii:W<rl {Furmat ~fprf'..ambte l".l.Od ~tll,rt framt.> deli.mitt>rl 

ease hoode:View : li€ader'V1ew?o.int o{ 
headm~Ficild .. '<: ( 

.Pra;unhl<l ~ .PNMmhleV~~lue; 
s.fd : Si(lValue); 

h«ad(tr'Bit$; ( 
he~derCn.ntlmt-.; : ar:wy \Lh:oad¢rSir.i>J of-Bit} 

mu1; hh)fllHM h(tm:l:i.'\r ro~ MAC :fl'l:un~i 
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4.~.~'7.2 Tt:ansmi~ S~ato Vari~J.,-a-. 'l'h~ :f9Ua:wing it~tl! ~.r.e ~:pee:iftc "to fb~m.e ·i;l--tm:smis!l,ih!). {E!.l.\tl alf!Q 
•\.4.} 

cmt9t 
i.nf4t.F'rante.~ptt{'lnf;>= ... ; {r.ild.n:il:'tu.m tbrw ~~w~ ~~st 
i:n:t;e.r.Fr.am4)SplH:lrtg:l•a.rH"'· ... ;(rlnr~t~on oHln:.t ~>rirtion vf ittt¢rl<l"anta tim4Jg-.l~ range 0 up i;q .W:i 

in~l11rb:rneSpae:iJ1$} 
intel·:t'nillU»Sp.adngPari~· . .,~!duratl,;;m. of :r.t11:t'.i.dndl/l:' ilf lni:t'!Frl~U::4 tim:mg. ti:q~al tQ: 

i:i:t.Wt':l<'rnmeBp~e:i.ng •• intR.d•'rarne.."!pndngFart1l 
nti>ctnT?I;Li.tttit'"' ··•t {)\{a~ nttn~h«~'.(~'f.int.'es tn att..em.pt tranEmi.~;oion} 
hack(:)!}l;.l.rnit . ..., .. ,; \Umit tiJl:O:lllllbe:r ofhmeaw baek od} 
jn:mS:~e. = .•. ; . fin bit&: the. V3lu~ dep(llld,.';l tt:{loQ:tt meilhun mui oollision d<f~i intj)lmnontat.io:tM 

viv 
:Otitgol:r.gFl'am:e.; mltnf); ll'ht~ £rafue't.!>' Die ttaJ.~mit~df 
£Hlj;g0ing:l1en.da:~ Ueadari 
·elltr~ntT:c~itJlit, lat~tTrAn~mitBit; 1. .fr~tu.eSi:r~i 
('Pr.sftlorr.Mj tAirrcn.t. and las~ i:\KJf;[.I'QIDg bite in..tmt~ingl"'t!AD:wi 
hlst.l-furui~!.'Hib: l.JUl&d!'sSir&; 
nel\'mttg: IfQOiBnn.; (implies any p~m:l.ing tmu-ami@sion mu:et wail fqr the m«Ji wn w dear) 
f:r.lim>:Waiti:ug; 1\.o.oles:n.; {lnli:ltm:Poo that outgo:i.ng-F:rame-1z il.i.ftm-lt)$,(} 
~litcltiJ)t:i;;~ O .. f~tt.!wpt.Lim.it\ fN'm:tlliiim ofttMandt.Hf.ivn at.tempt.e nn ou.~{)ing~'t-Mne} 
nuwCOUil!i<ln~ :S(lt~le~n; {bdi~"w~ t.hat ~ . .{::(.!Uie;il>fthatl' t)OO'!ut.r~d b:nt;.b.c~ :noty0t -~~jammadl 
ttan~mit.'Su~it~g~ ~oo'le:a:n..~ ffi.u~ning iu'ifi'C~tr.r (ff wh.etlu~ t..rsn6mm.s:ion is t;-ueeeeding! · 

var 
i11comittg}?r~.u:ne: F::!lm~; !.The- fro.m~ being NScehe0d} .. , 
{:U~t.ti;J~c~iveEit;. l,.f.t-a.mcSb~e; tl~~tian of C'IJ:rl:'e:nt hit in i:m:omin,gFl:-a:m:.vf· 
l'(!Ci?'.lviug; Roolmm; \1ttt'(1rutbe~ th•tt a :f.tt.mtt; re~;n kin JIT.'!Jg'!'!llf$1 

t1Xl1:$1;SBit$~ {L'.l; {f',oru~; ·r~ tllti!$S t.:ffiillf4f hit& htiy>ol'Hi oot0t oomulary{ 
'rtioelv~;u~~ng: BtlvW.i.!l; {Rlirin:iilg indi<!a~m of:wh.;,Jther -c~ptimt is Sl:l~~tld:in,gi 
v.ali,c.IJ.~~h~ Buoie&tt; (mtiie1ltm {lf wbet;hf.'r l"'e(ieiv«t ihlm9 'hn;; -u 1~h tmx1r} 
tt.KwBd.sl\-1axL!:mgt.h~ )3oolau:n; {fr'.rli~ttt:ar of wh~Uie:r ~reiy~ fr~ ·hn ~ l~r..gth 1n!lJ:\G1' l h!i!t tim· 

Jhl'\Ximwn !l0l<n~ttOO.l~rig'W;} 

type 
~- T.rmu~nHStatun"" (b:a;ru;mitlll<Jtl.bled, tnn!<!n:d'tQK, exce~v(:.();iUittiouEr.ror/; 

· (~s u.lt: ot 'I'tatlsmit'Ftt~rnM. opottttion} · ,. * Re~iveSi~~ci~ "" (ri!ooi:v~~Di$-al~-ed, r&oeiveO~ fra,ne'Thnl...:~ng, f.rmMGh;ll>t~ii:.t-t'l>~, lel'I.Jr.b.ElTDI', 
IU:ignmr.rit'fi!rwi); {~tilt cl'l!l~~¢ivtJF:'tunw ;;J~tiratlon} 

fr.:m:ti'tm Trtm.!!lmi t.Fr.~:une C 
.dem;juati.ou.h:rant: Adcll"(ltlSValu~; 
sotu:oo.:Pa::r.arn: A~dtil!iSVtihu;; 
l(mgihP~l·am: J~~rth.Va!uH; 
~fl•:ttFsrtirtt: :OQ.t;ttV~lu~J: T:e~rni~£M.t:u~~· f~n~s ot1e ft;Mt.lE>J 

fl'metiJ:):<t.lUJ.Cci:VeF'ramt; ( 
~~r d(l,~i;i.n~Hor.tPa'rn:m: A<ifuelO!l'iV~lue; 
tla.r 41-!)tlr~Patam: ·'Mdr~~VFih.t<l; 
i:Jnr le.ngthE'-nTru;n: Le~J;uhV.$1ltl0; 
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(l(l'l'' 

e:ar¥i'lltS•I~llJ%K BGafu.'ltt> U'ndic~t~a brcu.ming: hitsl 
tratttm:lttmg: HI)O-lettn; (lndh:.at-es ouwg'Oing bita~ 

lSomt.c· SOO'.C.S ~ ltW<J 
AN&Jlli~l!: ~w: soz.~, 1siti1 ~-:i!Hf<~l:l 

'W!lts'1\<an~'n'!itting: Bnoloo,~; {fnda'U;'fl transm!ssirut in progress CJr j'us.!t; compl~ood! 
coll\_gfo:nll~t-(!{:t,: l3ooJean; ([mri"-att~ IJIR.(li:UJD conte,ntion} 

procx.><J,H;!Y! Trnrllil:miffiit (bi.tPt,U"tun: Bit): {'D:anamits ru:te hitJ 
tt;t~tiofl, 1W¢dv~:it: Hit;i IR¢ecives on(t rut! 
p~um: Wait (h'it'i'itnea1 f!tte;,~/: '('W'ait~ fur indi,e~,too numbt\r G'fbit-t;inte.1} 

4.la. 7.5 State Vmnble lni ti.,liiiiatWn, ~~ ~C(I({UJ'€1 la:ittaliz0.1nmlt bQ t'IJ:tt whe11 thf~. MAO sublay~>r 
h~irts (¥per:ati~n. l!mfur~ any pf i:h!~ ~(IS h!ttgiu ~!~t;ioo. Itlitia1i~c S$"1.$ eel;'tuin wu.cial sh:<l:rad state 
V~lriJ!.hl~ w th.tJ.Jr ini~>l v~t!ues,, (AU m;h.fl-1' global vat'ir.dll~ ~l~ r.t,pp-topri~lt:cly reinitimi~ htif<}J'e eaceh \HI\'1,) 
l!iiUabz(l th~m wruU!:fur th~ mtJtlium to be itlle, and ~;t(!rb• rq:wirrfqool ()(th(l vrtnouli protte!!$00, 

TfLay.-;r l-i'a;nng~mHint ls implam~m~.t>.d;the lnitlf!lize pY~t11'0 ahill !')n{y h~ e~Ued as the ienoli afH1<t 
initialize MAC MtiQc:n. {~L2.2.2.l.1. 

procfl.!.iure. Initializ~; 
b6g:'n 

tram aWaiting om fk~oo; 
def'e·rr:in.tr :=- fal:l;!i3} 
nr:<WCallisi<fll, :"' f,ufl!~l; 
trnns.mitt'ir~g !"'-,fahl~~; {In l:Ut>ltl~!.OO U) PhytliCJil: f .. ~~; i.iOO ~Jil'WJ 
rt~~t>iving :,, :fall.<~.; 
t11hiw· eami\rS@l.~ dl> niihing; 
{Sta .. 'l"t f.'IX~ntion of all pt<XXJS&!5!il 

an:dr {Il!l;iti~lir.%t 

4.~8 Fratne fianamis!tion. Th~ algorit,lut1~ bt t.hil) aG<:tion define MAG su&Ia.,y~ frau,n~ tmnsmiEI!'iun. 
'lba fv:m:¢km 'l'nuwmitJi'Ntme imph~manla the fram~ ttansmiselum Qp!.lr-.ai;iun providt~ to tlte LL<J $Ubiay~r.; 

fwu:.ti:ot~. 'ftmuunitll'~e ( 
·de:;thtation.PatJmt~ Addres;;Vrou~; 
&llu.r¢~a.Pm-am: G.dd~$aValoo; 
loogtllf:>!ll'llm~ I:.ength Villml; 
dut<~Panun: Datn.V.alu~)s Trnn~mitStahlll< . 

pror».iuJ'fl 'l):<a:nsmltDataEn~p; "" ln~mtud vr<~eenuro; StJ£~ t;w&y· iw1ow} 
f>eeht. 

iftranami$n.e:b.l<Jd. then 
begill­

'1\·an~iti>at.aF~ap; 
'f:t~ntu:!ftitli'i"ante :.::: 1\<ruts.mitLinkMgwJ; 

r'l.»>i~ 
cl~ TtunmmitFr~~n« ; ... tr~m.sndtDi~bltUl 

en4! {'l:rr:msm..it&:wn~~ 

!i'i:ransmis.a:i(m is CJUibl~ .. ~nsmitli"'ra:me e(ll!H th~ inwr.nal pru(:ed.tt:re TranainitDr.t.tali.:.nca,p w CO,D!!ifxnct 

th'V &•un~. Next!' Tra:n.t."rni~.Link~lEf!J:Le t~ m:t1led «~ 1~xfonn ttw ~>tut¥1 tr~trmmiss:iot~. Th0 Tri$nBtrnitStatu.s 
l."etu:~n&<d irulieat~a ·ttwsut~~$ <tr failuro ~·tiwtt'BnsmUieiotm att~t. 

T:runam!IDa:t:a:F..ntm:p buiMs the-thun.e and p~ the 3'..t-hit.ORC in the frame .qbe~k: aeqli<m.\:~ nfnd: 

pr~~"'tdu.re Tran~mii;UataEucap; 
'tmgtn 

with €lUt;g!ri.ngi<'r'11H:ht'i dtt 
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~'Uti;~~$ ~ tN 
~~Stt! 1»1L&, t•&r~ 

~® ~~~ frtt:il:i.«} 
vt*W:""'W~; 
~MUiilitkmt<'ieW ;,..d~~~; 

MWt~.@~~ld ~"" ~Pttt1U!H 
~<th~ ~ ft>~~~:\'U~ 
~F~l«·~<Wro;:oil.t<f~~~tt,~~; 
t1wk'"icld ~~~:Z(~~l~; 
vw~>~ 

~mi in»ooJ:nbln ~mw.? 
UJith ~~u.~.g'S~Iicf' 111' 
~iu 
~\'lew :~' ht:!«d«rlniitd~ 
~~ ~"' •..• ; f# '.l6HL,,1@/ t:..S!l ~ MSB'*'t 
~ .~ ,,,; f'~~'l(}:Ull&'ll,; LS~ ~ M~} 
t~r~ ~.,t-~d·~ 
~ 

~-{'U-VmttitO~mp} 

~~~mi. i&'W~Mia u At~y af ~W~tf~ ~~ ta ~& lJ:.CdabtFid!d ttl' :prttl t!:m Wrattm te thfr mmmn.m 
h#ta~=. 

ftmW;M ~tp~ad{ 
hlm hl~Pil:t!UUdA'i~'i/alUi! 
w,u• dn®~¥ltM't::tlM;,.<tV#l~1) ~rfwl)4Voht:a; 

Ot'l'jflf% 
Cittnl)titel».lin i~ (Afl'pemi nn U~'r~ ~)'€ lliz;e p41d.SitG m ru:bimu1t h.iW to tM U.<!daUU"i~ld} 

~;t0nmput®I>'a.dl?$nn!l 

~nmrlt.Li~p~t n~em~ ttt t~~it .tfi.a :!'mtt~;t&, it~ fi& ta &uy :p~g ~f;, :tt ot ~iskm 
~. ~~w.nr~mat~ ~~wed re~~ ~ ~ thl~'ltg: a ~ll.w ~1.nr 
l~~m1~ 

ft£rt4tfurt ~l':f,~mi~~t; 't'rmm'W!itStuum: 
~it~ 

3\tm.npta l"" 0; trtlm-~~ ~·~: 
u.~~~~~~~t.::::.·~ 
~oW~~ .. ~ fulitial~ 
~1\tr"""·~ 
w!tfl~~mvts < ut~tJm.~tJ tN.tt.l \."fll'f b.'rul~t&~'Mfng)t;{o 
~amit~i 

tratt<lt~tu" atfiz,.,lJtwkOffl 
:irrutt@Wttitin& ;..- trn£~ 
ktmCn;lli.~mmrn: :""'tit~; * .whit# d~~g.ikt fd4$>:w tope~ i~f ft~i 
~ 

;~ w~ 
.~,,~ 

~d; 
£mn.taWtti~~ ~"' f~ 
-~lmf!i~ 
whit« ~mi~tf& Wttteh.F~!l'£$ifitl>¥ 
.tft~clllaiMl<:irt'tll'f i.h&n ~~Wlt !m! twt~i!ft~h~nCill!mt + l.; 
Mi~pt; •·"' '«~'1>»>V~•t 

itJ:td: il<ld~ 
i(tnulmti:Suoetw3t~g *~''*'* 'rf,anmt~umt ~~· ~ntHJK: 
2l~ '1J."t:tttmiitin~M'g'n1t ; .. ~~~w*Cu~i&a~tt#r; 
:r~ayarM}tlnt'l'rans:rn:itf'Auto.t#r~; hq.vl:tta tr!U%>Wtlt ar..rl trnr~n~t; ~nlJr enw~~~ in 5 2.4.311 
~. {~~ftLh:tk'!.tgmt1 
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, ffH)t!EO ~302'·3 ; ~\.99:'& 
Al'<>':"ll/JJ~~l~~~~f. !iiKl.3, 1M3 'l':<lfi:i:m 

l~(~Yd; tiu:t~ n Y:m.tm: .trmi~mii:ltiiol~ attt~ml~f,ii~ in:lti.a.ood, S.ta.r.!fft.a:tl!lmiU?n (:,i-Jled to .. 81ert tll<·t.:Bit'rr~m!ll.!!iit:ti.'r 
pi!);':~s:; t;hat bit tr&ili:)n:i~~iqr! J:'htt;,kl cc~;rJtl; 

J1!!-!ccdu.rc. Sf.,trtT.r.,.nstni.t~ . 
~ei.n 

cun'tmi'l'1-armmitl1il :!:". 1; 
'fm,t'h·anll'mitHH: ; cc. frar:~cSi<.(;; 
tra.n~Jnit,~(:.;OO.di.n@ ; .. tNt:!;; 
i:mmnnHtl.ng :~ t:ru.~;· 

1a~tH'A'~<0<1r.Bit :"" hem1elf.>'\r:(l 
!!'I~~; [Stuz:i:'ll"m:u;m:iti 

Drt(~ tr.<>~rrw 'f;l-en>mtil(':.rivu hal! been i:nitiutcd, ':ll·rm~n:! ti~iilhlYlgnit :wunitcr~ the rrit~diu.m fhr oont.fnthn b;~• 
~P•tat.t<Hy ~~alliflg: ·watch)'t>rG<lBiRiun: 

pry;;.'f.dizr<.( Witlch£'m-(fu1li!~:lon; 
l>t:gm 

· ~f ket~UHttHBh.rcc·eciiing ar.tl (;:l)tl:Us~f\.nJJd~""'"t Hwn 
fN.YJ:fft:, 

if l:'Altrt~nt:I:t-an~lhifHi.t.> (nHnFt.rim¢Si:i'tl- hel>dt1rl§>te} tagn. 
lat.£;Cn1lisiot{Et:-rnr.·~-;;.:. 'tl"~tt!~ 

.. riew!>oilis:hm :,: tnw; 
t:~l~m'litSU«'I*Xliug :"" fnh;~, 

rmJ 
w;tl.; t\Vu.tfihF~r<:nllitii.ou) 

W!lt.t'hF\.>~:Culli&tm, Ufl!h~l ~h:t..t'C'ting a t;;t.lll~vn1 Uf.Nli/i~ .rmwColHg,Jnn !iJ .eJHH~re p.roper jHn:ai~ing by, 1:1Hl 

H:it1nm&·ni~iA~:r ft."t~ces.'ii, 'rltt~ ctrrr?;Jtt ·tfiln.!m:it hit m.u:nher Jl> ~h•·tcl;:<,d iAl i:!tlt~ if' thiH is It ll\to ;;;ol1i~>i~m' l(th* 
onUiail>lJ oc.(i1H'S l(:lti:t- t:h:;m . .a cQ) !ii:iim1.vrbdvw of 512 ~it hm<*l into th~' p:·c(:kJ:ft, it. ii> 1:1m()klet<)d (\~ h><i\l~"m:c ~f 
(l ·lilt<; tJJTI:lBion. Thtt point ::J: ~,rhich the eu1li£im1 5.;; r~;a.liY•>d :i~; ci<~ei:mimxl \:r Hm tlHb:v:,;rh. m<,>{iht pr.~vt:tg<l­
tl.m ti~t! cy:Ltd lh<J,dd·ay ttmQ t:h1Jug.h. u 10t~iti1m an(.'{. u;;; <1i1t'h ~ ~$ im r;\t,r.iu~nt~t ~on.··dcp(tiu1~wt (s,;.a ,4,.1. ihZ\ Al.t 
it.n1ii.f~tn.entnt,w.r.tm;,y &J~tiu~HI.y d~;~ti;;:> tn~d reb&rlfllUi~Hto:U atttnUF!S at\;r.;r i:l hlh1 d)lli:!limt iM d~tedciL 

Aft!.'!' ttrJ.tU>tr:.il'~Oll trf: thl! ja.m hw• lx~m onmpletecl., ff. T~::n:l.'>tnitLirt.\u\i'gmt detel(~ul.ne!l tlwt vn<lthl:r 
at:tt>mpt .tih()nld, lnlnuvle, HackOi!i$ ra.ti#d to iiChedu.!e t:be !lifrX~ irttk>mpt W teir>lJlSlnit t;M fr:tnW. 

ut;u· rn~li.Hw,;kt:lff: }L1024; !W<)rl'i'lr~.M v:ari.ah1eof Da<:kOfi! 
proua~.~n IJ<)uk.OF.; 
b;;·g! .. n 

i/a.tixmtp!:~ '"' l the!\ rmtt<H~H:k.Off ;., 2 
d1it.1 i{n.tttmrpf!i> ~.; hnc:kOffUnriJ 
then ma::iH~,<~~{)ff :•" .u;J.ax'Ba<:k{)if? 2; 
'Wnitfsht1'iure :x'IkullomtO. mxudhtcli:Oi'fl) 

i<nd; \Ihwk.Off,j · 

{lmc~~OI! H•mdom/h)W, nigh; ini.q~>r): int~~r; 
b<>gin 

E~;.ndt,~Al ::·;:; ... (t1Hif(rnnlytlillhib!lted mudmn rnt~~'l:r r ~ur.l:; th<\t !t)w 5 r <h1ghl 
aul~ !Ranif(}mj 

Bacl!.Offlwrfm:uul,l;h<l trum:Hit>d lii!'lllry ~lxpimHrthal h!\~b..~t!(!U'!puti:lthn <:tnd"i:I;\~n wait:. foithe !!!e)ed:ed 
.multJ.J)}!~ t~f th! s)<~t l;ime, 

,'.he bB'tar~,,.·t~eprtli?llt:>S tun~ i~Hyn,diwr:~duiilJ to ~l)lltbli.i.O:.t.<>l.J I;(Jmpnt(~ th~ ;;~:rtlpe_t vi:lhte f'trc tht-. var1~~hte 
d:afetrin~. 

pN;<:e'f!'i D~'f{:rence; 

.betJb: 
ryddmain h!up! 

{il 
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whll~tm ram~•~ twl:kh fw. «anT.,r m ~l 
d~ :.vt ~ ~1\Y ftaf~.(I/''Qft tniu:mu•Jdtm.'il 
-.a...abn$fd~ ;-:: tr~ttin~ 
whil~t ~~~or tm.Mmittin~ Uwtt 
~'tti"tlg ~· We&~iut~JI01!' ~itti\ng; 

i/WM'l'rsumimng do 
~ 
~~~tl.T. ~~ uat tmt pa..~ inb.>:rlmioopp$ 
w~ ~l:l"Wmnclay{lnw~~~ttl)oo t~q 

1'/.iid. 
tiM 
~ 
~~~tar. 
~t 
~ ~~iln S~ll'nmafklt\y 

I.M'l-i:ii Mt &al'l'inu!Dcl~tetf~~aehtg:Panl) 
end; 
~{tin~ uut~ '(JlUt 1nf.afnuue~p! 
w~~~~ft#Md)do.n!:t".bin,.~ 
dJ~:- flilile; i6DQW ne. ~to~, 
~ hnntWcin.g do nctlrln«; Wlow 'ftletnemmsm~ if~~ 

~{m~in~ 
ulldi toer~.oocl 

p~u-re Sta~ua1:Time0al.ay 
~gin 
{~t ~ ~!llltime tilner and a.tarl it timiqt 

md; CS~l'hlm~ 

lb.~~~\~:~; 
~ 
~tlwv~mwit~.~WinMrol~~ 
~~~.--·~~.nt.in~ ol~em~ltey$ 
tith..mY~ Mttu'n tlwva= f~¥ 

WA;d; i~h~yj 

Th~ Wt:'l~ ~ rtlna ~th:MttOOal~, lt~ttttmittin'f!' biflt &t tt ~ ihl~ed by the~~ 
~'ls'ttttn!lt.l:ritnil~~ 

~.u llit'lnl'lm:ttOO; 
bfgill 

eyck touter loop! 
if t't'lm.urittiug then 
b(giJt liu:ru~t Joo¢. 
A~~~~ prv.ambkt littd IMrt nftrmno deilmtterl 
wmk tl'nMm!tting r1a 
~ 
·~tBtt{~ra.n~Ub:urmnfl'mtwnitaltl); f!m!.d n~ bit to Ph}~lAyuJ 
if~rloo.tlwt Si:ar+J&m. Hath 

wmd; 
tt~; Urt~ loop~ 

.rnd; (<UMt' t~} 
t~n4< ~D:M!bH•t 
p~tWQ: Pbyllical~~~ 
btf8in, 

Wn·il!f dff'r{ftl.t'l'ti.U'1JtttlitB!t :& lMtH~rlerlltt tPJ 
IM<f4m 
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7\<ansm.i.tBit(out~,nifi~Ifirm:dert:Curr~nf'f'mn~itllitl); {tr<mJHllii head~ Qtte ~it at~ tllri:retl 
cu t"r<~llt'l\•ttnfm:li:tEil ~=-~nl'r~nt'frnnro:ttitBlt + 1; · 

en. d. 
if n~>{'.M:tiru~)n tlwn. St$rt.lt~:m e-l!Mf 
~rent:Trn~lfml.itatt: ~""' l 

f!PA; \Phym¢t:llSignal.~ma'pt 

pr(Yl'.,uJ:ur~ ~it; 

begfr!. 
xiurl:'e:nt-Tl'nns:m.i.tBit ·:»~ t-"ttl'Ttm.'tT:ran.~ntitf:fit + l; 
t~ruittil,lg := {current'lh<t!tsmiillit ~ l~t'l\'1¥rtsruitEit} 

erui.; fN~'itf 

pn.~u·c. &'tart.Jatn; 
IHJgia 

r.t~ntTr~ns:mltRlJ '"" I; 
1ast'I':ramunitEit :"' j!Ur.l$iz&;· 
:M"'.\<".oll~lt :,.. f'nla~ 

<IM'; lStarW'am} 

.rnt~n<~m:itter} wpott de~>jj:ng a Jt~w oollicim~~ fmmOO!a.tW.y 011for~$ it 'by wli:ng starUaro t.:> inid~~t:e 
th~ t:rJUistrtim;im:t of ili~ jam. The Jam. should ootttain a $tttilcient J.t umber of bit& Qf arbitt~'1 data .so that n: 
is tl$$ttn;d tha~ ~'th oommnnicating atat,ftlns detent the e!llli<!ik>~:t, {Stari•iam usoo the fi:rst set nf hll:s nf tim 
fmttm up til jrttt1S~i!ie1 .Wf!:ro!:y to sitnp..~ th.ia Pf'og:t'Am.) 

4.~.$' ~me &eepti.Qn, 'Fhu titlgorlthn:utin th41 ooooon defi.n(; QS.MA/O!J Me~ia ~$1.1 ~U:bla,yc:r P.'am~ 
rm.~pt[~u. 

'The ~~~'t)\tttre Reooive'FratM impl<oment.-; the &rune r~ptt~n Ofm't:Hticrn provided ~ l:htt WJ ~uh1.eye:t': 

/wu:.iion .~i.~1F'l'rulle ( 
t:ar dm,·ti:na:ttmFnmm~ 4d~Qt~Vahto~ 
lHU' aout\.'tiPA<iU!:l: Arl4:roE!sVa1un; 
{IW l~~ngtl~~am:: L.mgthValu.1.1: 
~r daiuPar:am: .tln:ta~laltJ:e): R.eceiv~tAiU¥; 

futtction ~vcl}~~tWa'p': R~iv~tu~; ... in~tci! (u~t·;,,,~;t; s~~ l:!o.tly olllowt 
lJc.gi~t 

ifrnceiv~P.n:.nhled tlum. 
1'i'})l?,at 

n~ivai.<:~kMgm:t; 

lte:cd\"e.l<~ := &.ClclveOatiD:ooap; 
until r~ivr{E:itl~l~iirl$ 
etetJ 

R~c.i:veFramt.~ :..-l"\'1:.:ll:llv~isah!oo 
~ {fu!eeiveF':tllnwl 

lt e.t~a.hl«i, &~iveli'rru:n~ erul& ~iv~u.i.n,k'Mgmt w ~i"¥ ~ M:tt valid fta:mc, s.ntl thtrn ~ails the 
in~ pn~ur:e . I~oo:ivt<DtataD~'>lap w roturn the frn~·<~ :field!!' t'i the U..C eubl.uyt~r 'tf the frtttn<!!'s 
l>ldd~ lndien-ros U:mti t mwuld do···${,1, Tlw l'(lt't.'l'moo li.~!~(I(Ve$t!l:hHJ indica~ K"te pl':e$ettefj UT' !l'b.s0M0 of: 
d~~~ t:raumrlS$ion errore in th& Wo.mH. 

jurwt:Wrt; ~Jhrnthi.taD~a.p: l~ctt.~itSwtuil; 
;t: ttt:tr gtat'ull.i R:t>tt'l1ve.statua; fhnlilil receive w~tus irtft>nuat{()UJ 

fJf?J!Ut 
~ witlt- i.nwmi.nghmn~~ <.iii 
'* hegtu. 
i view :'"' iW/1da; 

reeciveSu~g :"" H~cngltiztAdd~(inwmiJtgFrrutw, · doollitatl~Field); 
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~e$utQ!t~::;c.· ~~~{~n»iWll''~Ut 
t i/W~\olSucu~then 

~m td~mb'fe f~l 
dm~~ ;.,d .. unau~; 
Wuttu~~m ~sa~ield; 
!tqt:hPtU'&Ul ~,. h-~Fi<tJd; 
d.4h\htllt'n :z: ltwutW(•Pild {len~Fiijjld, datn.F!.irld)> 
e~~itd~;Mn.:c.Ltm.gth :... ..; lcliru tt~ ~i»n if r<l€er..r<:! frrune mz-.z ~oo~ the mftximtnn 

~tiuittmi fnune &i1o {m!iltF't~~'holl 
t/ euoousMnxL<.•ngth tiWl statoo :"" fu\m!l'tool.u-ng~ 
eloo 
*flbUNcld .o::. CR.C:112tin~tt1tff.'~f!,.l tlwt 
&eyJm 

t ifvnlidlAlht~ Uum .taem :• ~v(!()K 
t ttil!lt' •tu& :"" lrm-~rm: 

md 
~~t;f 
~;gi1l 

~ lf~tta. .. ""-n ~ iiti<.~ .l$ fte~Nt * et.~<tsltu.. .. --;:t<o· ulignnumtEnm; 
trnd: 
Lu,y~Mwn:tlR~¥~0\lDt(ft(JQ~~ 

{llpd~te tt!eci-w and ~ive- 'll'i'lll.' euui\~ tn 5.!!,4,:lt 
v!l!w:.-bit:...~ 

~mt {d.tsutl~bll' frlunsr * ttttd !with m.oom:mg&umel 
i 'R~vu'll;'\U~lt :"'· ttt4ttl$~ 
~·~ f~Jv~flatu.~} 

{tiNti.M ~~~~V#.ha~); ~ElM.; 
6o!o,gm 
~~5 :e ... (~ewt1'.l& tf~ilt ~ W IIUt of ~ieaJ. broo:dtlut, UQ ~U~up 

'!i-~-~~tllot.l'M~~t 
.mti~S~~~i 

ft;Mtii:m. ~~{ 
~r-l~m:Leng.UaValue 
mtr di\taPMam: Data Valm:~}:Dll.t~iV3l!W; 

ht:Jti,n. 
vaHdL0~gth :~ (Ghiillk t:o d6tarmiM If valu(t .l'(lp'terMiU~ b-y l<m.§'tl'llli\l'Ml ~tttlrohoo ~t:tv(Ui 

.LtCrl8t.a.Slll'l}: 
ifv~lid~.2i thf!n. 
ttmn<Mll~ ;;.~, !L"'4tt~ tho dat4tP&mm iwhtm ~ltlt.) w vm® rc~t«l by llimit~'" 

(b ~eta) and tc~turn thu rc.ttlU 

• ~!lid;:,;, ~IUI!l 
«n<t; Ultrttt:wt<J-'001 

~ve:Utt"k~blatum~ ~ted!y w ~ .tM bib' (i(n tr.unc~ dllt;~g .tn1 fi'~~~ (tum w.t.. 
ti&irou b:r oomp~th~ll' IDtiw. rt:tinS.ctwu \*#.ltd fm~M me: 

p~unr {k~iv~Lmk:Mg:mt; 
~~ 

ntfp!mt 
Sw"tt{t~t.'(dv t)• 
wk#;': teoolvi.ng du uotlrintr. (wait t"!)t £fim1u tl) firti11h Mtivingl 
~Bits ~ .. ftam(~J~{i mod a. 
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ISO!Ii':C 8802-:J ' 1993 
~A.~·~ll!E!n~? 3td ~(~~.:~. !~i~:~:~ EdHi~~ 

frameS he := frameSize- excess Bits; {truncate to octet boundary! 
reeeiveSucceeding ;,- (frameSizeo >- minFramBSize l; (r~ject collision fragments! 

until receiveSucceeding 
end; IReceiveUnkMgmt) 

procedure StartReceive; 
begin 

currentRecf'jveBit := 1; 
re.ceiving := true 

end; {StarlRet-eivel 

The BitReceiver proce::;s runs a&ynchronously, receiving bits from ilie medium at the rate determined by 
the Physical Layer's ReceiveBit operation: 

process HitReceiver; 
uar b: Bit; 

begin 
cycle (out!"r loop! 

while receiving do 
begin finnar loop) 
if currcntReceiveBit = 1 then 

PhysicalSignaiDecap; {Strip offthe preamble and start frame dehmiter) 
b := ReceiveBit; !Get next bit from physical Media Access} 
if' canierSense then 
begin{ append bit to fl·ame} 

in<~omingFrame[currentReceiveBitl := b; 
currentReceiveBit := (:urrentR(•ceiveBit + 1 

end; (append. bit to fmmel 
receiving := carrierSen,se 

en.d jinner loop) 
frameSi:ze := current'R.eceiveBit- 1 

end {outer loop} 
end; !BitReceivexl 

procedure PhysicalSignalDecap; 
begin 

{Jl.eceive one bit at a time lhnn phy·sical medium until a valid sfd is detected, discard bits, and 
return! 

end; !PhysicalSignalDecap} 

4.2.1() Common Procedures. The function CRC;32 is used by both the lTans:rnit and receive algorithms 
to generate a 32 bit CRC value: · 

/unction CRC32 (f: Frame): CRCValue; 
begin 

CRC32 := [The 32-bit GRC I 
end; {CRC32l 

Purely to enhance t·eadability, the following proced1,1:re is also defined: 

procedure nothing; begirt end; 

The idle state of a process (tJmt is, while waiting for son'le event) is cast as repeated calls on this 
procedure, 

65 
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I.S'O!ili.:C 6$6~.3 ~. l'}!f..'t 
ANBUi'F.JS'Jt Blii 8!'l!.l.S, iU!lS't<ld!tllJ!> 

4JU Overview. The plll~JIOjle otthis B'-~n is t;a ;pn:widu prnci.<~e rl€finttil)<!lS of tjudn~erf~!> 'h<>C,-ween the 
ttrclritooiW'aJ layel'$ defirwA in ~t(ln 1 in cNnpliant<~ with the M<ldia A:<lt~'!!.$ S~.rtliiw Sp~c.ift¢trtil~l1 giY!l'.n :in 
&ction 2, buddit:loe, t'he s~n·r~ requited trom th:i!! ph3>Si~a! rnedh:rr.n . .are d.enMd. 

'l'ha n~tiort used h~rld~ tlte PMCI-i11£tngrmga, inJ>r<~e:J)ingwiiJt the ~dutal nctt:ur~ of'the prcme MAC 
;:;uhlayQr aptu:ifkatim {s~ 4.2}. Endt i:ttterfatOO is d\<acri~ as a t'let at' pl'!Jcedu~s or sh_a:t'!3d v-nriable~, ·(ll." 
both, that ciJUective:l~· provide the em~· \->t'llid iht~~d;lru.tt! he,tw,oon lnye:p~~ Tlt« ncco'mp-,nri,ylng wxt ne.S¢r'Jbu& 
too meaning m· earn J>~nro or varlahl~ .l!.l'ld pnmm nut any hnp1kit inwmctlilll$ ru:nnng th(lm, 
Not~ tltat the di:ISID'iptibn 6€ the i!:ttd~ in Paoo:'tl :is a Jt\ltat'ibnal t¢c:lmiquti, u:nd. in no way .il:nt.ili~~ that. 

they ca:n. nr ;d:muld be U'nJ)!emen:ted in ~VI.~. 't'hiii point i5 dia~-un(_>d tut1:te fully :in 4Je, that pl"£.lVi~ com~ 
f)M~ P'aS(:a,l dootn:rationt~ {i)T the datu t:Yf*,E t1$t!d in the ~min<l~Yt of thi"i section. Nut0 a.l.so that{.~ "'t<yn­
ehtonuus" (tme. ttitttle at t1 timt~} twttn:e uf the ii-'.mte transmL~aion and t(ll)~ptfan «,Pt~:a.tiom; is a pr;ape:r'ty nf 
the r-t:reh:itectffi'al in:teriace Mtwt::en the JLC a·mi MAC auhlttyt"n, tt.nd ntu:m nHt 01:! retr~ed in the hnpl~ 
'rll®ta:f3on irxta'!fJ.U~l OOtW~ n ·~ti<ru a:n:ti its S:Ublct)~tr, 

4.(1.2 Servi($(~s Pruvim'ld by tlu.~ MAC Sublayer. The services provided to the LLC aubllly~r by the 
MAC 8uhhlyer &ts b'lll:':l~ntfss.ion anrl, re~eJltiMI .fJ:f U.C fmmoo. '1":M htoomrh~ through which th0 LLC mlb· 
hi:t"ilr U15(>..& ih"' :(acilit:ieii! nftl:w 1\iA:C subht;}'?.r tnfJtt~1hE"~ cttniil~st;, ot n pai:r o!fnncrtions,. 

J.i'l.mc#o:ns; 
't'ran~mitFrarne 
R~h~eli'tal'M) 

P4l<:h Q( thf~;;~e tunt.f.lo!>$ hM t;h:e eumpo.:n(lh't$! of a l,;J.,(.; fr~~ w. ·i.t£ Jl~~l'~lnW-t:e'r!i (in:tJ.u.t or output}, ~~nd 
ri:t'ut.:na a at;attm oode n.'i ita ~t.-u1L N'm:<l t!1at the !l•!:ltvit:t\~:ehws danna<l in 2JU. i.."' ~ored ~y CSMAICO 
MAC. 

~J;:be I..LC subla.¥~t-rqtl1ffirttf} n, frame by uiVokL"l.tr 1'ra!1i\ttti&'r..:,nftl't 

fw~ 'rrM.ia:fu.iff!'r:a:me { 
de,gtinati<mPanlm~ Add~mN~ilue; 
aou~Pat>am: Addra.ils ValUf)~ 
iengthl1a-.ram; Let:!i$th Value; 
~aJtatam: 'Data Vfllue}: 1.\-at:t~tStll.tua; 

1'he 'rrflru!mi:t.J?tam(! ~pera.tion: i'! !E:ylldt:u'<onOtls. n~ ma:ti»n ill· the en til'® atwmpt 00 tl'ahsrttit tb.e fi,'tlm.il; 
whm1 the iYpm-ation oo:mpl~wll, tl"ilMmissiem hag clttw' su~L>eded ur f.t.il,e(j, aa, :inil:roatmf by 11,-..e ll'esuli;ing 
a.tntm;; ~de' 

typtTl'ansttriiStnttL"! ""fttMGmit.OK,exc.emw!t.{)lhsiooJ!h;ror~ 
:t type 'Tranf:lm:itStatu&"" (tl'Mtllmitl.1iaabled, ~mitOK, e;tctl$!iiYeC&iistonError-J( 

The t;ransmitDlsabted l'ltatns Ct'Xle :lm:'li<:ates llint tbe tTanSIIl:ltt:m- is no.t enn.h1ml. Strcetls>~ful trnn.%mission 
is 'imiic:ated: hy the statm~ ood~} tranil!mittoK; ·the eOOI'k e:wt,-s$iveCQJIW.ion Error !mlicntea that too trananii$­
skm . .&ttempt WM alrori:!:td. duet1~ tht~ 8'£t:et1fih•e oolJ:sion.'>, heatU!W of r..Mvy' ttaffic Or !'l iit."twurk fkiltira. , 

'.rhe LLC suP:l~t· q.(t(~J)ts ID<'t!nting ti-ltntes hy in:voki.ng Rect>i.vcl.l'rame: 

fitrremm. :Recet!i'el!'ra.nte. { 
var <le3tilllltion:.Parnm: Addl'tl$aVnhl.ei 
ifttr aattt~aram: Addmsg'l/siue: 
mtr 1!!-ngth. Pax-tun; 2.-t)trg.ti:iV<dtie; 
~;:ar d}li;aPa:r.nm: Data Value )l ~iv~Statua; 

1'h.e .RoceiveFrame ~pw-.rntion il!! syncliromnt.<~. 'l'htl OJX~rnHnn dot$ not OO'mpl~fu u.tttil a &mtw ln~ l~n 
re~~vil>d,, The iWlds ofthe frame a~-u deh:-.•Frcd 'fi£>' the:; output parnm~te:ts with a <Status c:OOe: 
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lSOJnllC 60:{)'$..$ ; JS$X} 
A.'l>!SfJ'rn"fm SM !Wall:, t~ W.J.itkm 

;: ~.~tve. et;aw"!."" ~Y~~~ ~ OK.- tt-a~~f-41J:4km!'il~t~ bnr, ·~~ JSmtt, 
nl:tg:nm~~}; 

·~ t'OO:!l\"$D£a®Jw ~h111. indi~&w ~~t ttw ~ .. 'm' ta ru:rt e.Jl.J.Ihh1.d. &ilet:~ful ~is ~td by 
thu ~!!! .oodu l:li\WIVeO~ ~· h~Loog~t r~-~ UMt ll fhin.tti wtt& ~voo wh~ bme.mu 
waa beyund tb rn.wdmu,m. alhnva~ t'mme eU<t!L Tlie rode fr-.. uneCt~i<:Mt ~~ that the mmw. 
~iVM Wi da.~~.ad by a. 't."'aru;.rniatttm Oltrol'; Th% t~mgtbR~ l.ndiW*$ tt'ID lrtn~at"&n vatu~ Wi\8 

lnmn:smtun:t with the !!.wnttiliztt <i the ~ivad ~ 'rh:e wdt~ ~lignn. .. antl!!mw lnd~<Ja- !.hat the &uma 
W<~Y~ ·w.aa. damaged, ami t:"tAt in additlml, .~ .l()n,glih wa~& nnt <HI it~k¥.;1\n: t)Ufttoot .<£ ll~, 

.4.1\.!t S~itH~$ fW.qait·ed it'Ohi th.tt Pl~yuteat Layel'. 'l'h~ trtWif<\l.1c thrl>\il§h wb.ieh, tht'! U.SI<WCD i\1..\.C 
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CSM!VCD 

4.4.2 AUoOwable Implementations 

.lSO/fEC 88.02-3 ; 1993 
ANSI/lEE}: Std 8Q~.:{. 199~< Edit.i<ln 

4.4.2.1 Parameterized Values. The following table identifies the parameter values that shall be 
used in the 10 M'b/s implementation of a CSM.A/CD MAC procedure. 'I'he primary assumptions are that the 
physical medilun is a baseband coaxial qble \Vith properties giv€:0 in the Physical LfiYCr section(s) of this 
standard. 

Parameters 

slotTime 

inter FrameGap 

attemptLimit 

backoffL.im.it 

jamSize 

maxFrameSize 

minFrameSize 

addressSize 

Valum; 

512 bit times 

9.6 f..lS 

16 

1Q 

32 bits 

1518 octets 

512 bits {64 octets) 

48 hits 

WARNING: Any deviation from the abovH plans sp€~cified fi)r a 10 Mb/s system may affed proper 
operation of the LAl'l'. 

See also DTE Defe.rence Delay in 12.9.2. 

4.4.2.2 Parameterized Values. The following parameter values shall be used fur 1HASE5 implemen· 
tati.ons: 

slo.ffime 

interl<~rameGap 

attemptLimit. 

backoffLitni t 

jamSize 

m.axFram-eSize 

minFram(~Size 

addressSize 

See also DTE Deferenctl Delay in 12.9.2. 

Values 

512 bit times 

96 J.lS 

16 

10 

32 bits 

1518 octets 

512 bits (64 octets} 

48 bits 

WARNING: Any deviation fro•n the above specified values may affect proper operation of the network. 
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5. Layer Management 

IS0,1EC 8802·3 : 1993 
ANSlllEEE St.d 802.3. 1993 Rdition 

5.1 Introduction. 'l'his section provides the Layer Management specificaiion for networks based on the 
CS.MA/CD access method. It defines fa<:ilities comprised of a set of statistics and actions needed to provide 
Layer Management services. The information in this chapter should be used in conjunction with the 
Procedural Model defuted in 4.2.7-4.2.10. The Procedural Model provides a formal description of the 
relationship between the CSivWCD Layer En.tities and the Layer Management facilities, 

This Lay<~r Managt'ment specification has been developed. in accordance wi.tb the OSI management 
architecture as sptocifi.ed in the ISO Management Framework document, ISO/IEC 74.98·4:1989 (20j. 1t is 
inde.pendent of any parti~ular management application or manag~:~ment protoeol. 

The management facilities defined in this standard may be accessed both locally an!l remotely. Thus, the 
Layer Management specification provides facilities that can be accessed from within a station or c.an be 
acmssed remotely by means qf a peer management protocol operating between application entities. 

In CSMAJCD no pe~lr management fadtities are necessary for initiating or terminating normal protocol 
operations or for handling abnormal protocol conditions. The monitoring of these activities is done by the 
canier sense and collision detection mechanisms. Since these activities are necessary for normal operation 
of the protocol, they are not considered to be a functinn of Layer Management and are therefore not dis­
cussed in this se~tio:n. 

At this time, this standard does not include management facilities that address the unique features of 
repeaters or of 10BROAD36 broadband 11A.Us. 

5.1.1 Systems Management Overview. Within the ISO Open Systems Interconnection (OSI) architec­
ture, the need to handle the special problems of initializing, terminating, and monitoring on·going activi· 
ties and assisting in their harmonious operations, as well as .handling abnormal conditions, is recol,>niz,ed. 
These needs are collectively addressed by t.he systems management component nfthe OSI architecture. 

The systems management component may conceptually be subdivided into a System Management Appli­
cation Entity (SMAE) and Layer Management Entities {LMEs). In addition, a Management Protocol is 
required for the exchange of information between systems on a network. This Layer Management standard 
is independent of any particular Management Protocol 

The SMAE is concerned vvith the management of resources and their status across all layers of the OSl 
architecture. The System Management Application fa.:ilities hav(~ been grouped into five entities: Configu· 
ration, Fault, Performance, Security, and Accounting. 

Configuration and Name Management is concerned with the initialization, normal operation, and close· 
down of communication facilities. It i.s also conmrned with the naming of these resources and their interre­
lationship as part of a communication system. Fault Management is concerned with detection, isolation, 
and correction of abnormal operations. Performance .Management is concerned with evaluating the behav­
ior and the effectiveness of the communication activities. Security Management is concerned with monitor· 
ing the integrity and controlling acc<'.ss to the communication fac-ilities. Accounting Managem~mt is 
concerned with enabling charges to be established and cost. to be assigned and providing information on 
tariffs for the use of communication resources. 

This Layer Management standard, in conjunction wjth the Layer Management standards of other layers, 
provides the means for the SMAE to perform its various functions. Layer Management collects information 
needed by the SMAE from the MAC and Physical Layers. It also provides a means for the S.MAE to exer­
cise control over those layers This Layer Management standard is independent of any specific SM:AE. 

The SMAE has a conceptual interface to an L1vrE concerned vvith the actual monitoring and control of a 
sp•)dfic 1ayer.. The LME interfaces directly only with the S.M.AE, to whom it provides Layer Manage.ment 
facilities. 

Strictly, only those management activities that imply actual exchanges of information between ptler enti­
tif.>s are pertinent to OSI architecture. Therefore, only the protocols needed to conduct such exchanges are 
candidates for standardization. As a practieal matter, howc'VeT; th<l specification of the Layer Management 
facilities provided across the conceptual Layer Management Interface (LMI) between the LME and SMAE 
is required. Standardization ofthese facilities will make pra<.tical the use of higher layer protocols for the 
control and maintenance ofL~s . 
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C..SMAJCD 

5.2 l'rlanagentent Facilities 

1.somrc aso2-n : I99:J 
ANSlffE!>;r; Sul 802 3, 1893 Bdition 

5.2.1 Intt·oduction. This section of the standard detines the Laym· Management facilities for tbJ~ IEEE 
802.3 CSMNCD MAC and Physical Layers. The intent of this star:da:rd is to furnish a management specifi­
cttt-ion that can bn m;ed by the wide va:riet:y ofd'iHi;)rent devices that may be attached to a twtwork specified 
by 180/IEC 8802-3. Thus, a comprehensivl) list of management facilities is provided. 

The improper use of t;OllH~ oJ the fadlitiel5 described in this section may cause serious disruption of tlle 
networ·k. It should be noted that :1ccess to these facilit:ies can only be obtained by means ofthe S~1AE. To 
avo-id duplication by each LME, and in accordance with ISO managemeJlt architecture, :;tny necessary secu­
rity provisions should he provided by the S!V1AE. This can be in the form of specific SMAE security features 
or' in the form of security features providoo by the peer-to-peer communication facilities used by the SMAE 

'l'he st-atistics and actions arc categorized into the three classifications defined as follows: 

Mandatory-Shall be implemented. 
R(~COinllHmded--Should be implemented if possible. 
Optional-May be implernented. 

All counters defined in this spedfieahon are wraparound C{)unters. Wraparound counters are those that 
automatically go from their maxirnnm vaJut- (or final valul:l) to zero and continue to operate. These 
unsigned counters do not provide for any explicit means to return them to the.ir 1niuimum (zero!, i.e., reset. 
Because of their nature, wraparound counters should be read frequently enough to avoid loss of inform-a­
tion. 

5.2.2 MAC Sublayer Management f'ac:ilities. Tbis section of tht' standard defines the Layer lVIanage­
ment facilities specific to the MAC sublayer. 

5.2.2.1 MAC Statistics. The statistics deiined in this section are implemented by means of counters .. 
In the following definitions, the term "Read only" specifies that the object cannot be wriWm to by the cli­

ent of the LME. 
.Frame fragments are not included in any oftbe statistics in this section unless otherwise state-d. 
Th.~ Layer Management Model in 5.2.4 and the. Pascal Procedural Model in 4.2.7--4.2.10 defines the 

smnantics of these statistics in terms of the behavior of the :M.lt.C suhlayer_ 

5.2.2.1.1 !\-'lAC Transmit Stat.isties D<~SCl'iptions 

(1) Number offrarnesTransmitu~dOK.: Mandatory, Read only, 32 hit counter_ 
This ('.Ontains a count of frames tbat are successfully t:nmsrnitted, This counter is incrnrnented when 
the TransmitStatus is reported a;; tt·ansmitOK The update occms in the LayarMgmtTransmit­
Counters procedure (5.2.4.2). 

(2) Number ofsingleCollisionFrames: Mandatory, Read only, 32 hit counter. 
This contains a count of frames that are involved in a single collision and are subsequently trans­
mitted sucl:essfully_ This eounter is incremented when the result of a transmission is reported as 
transmitO.K and the rtttempt value is z. The update occurs in the LayerMgmtTransmitCountors 
procedure (5.2.4.2). 

(3) Number of rnuJtipieCnllisionFrames: Mandatory, Read only, :32 bit counter. 
This <:ontai.ns <1 count of frames that are involved in more than one collision and are subsequently 
tr-aJ1smitted successfully. This counter is incremented when the TransmitStatus is reported as 
transmitOK and the value of the att,~mpt.s variable is greater than 2 and Jess than or oqttal tu 
attemptLiln_it. The update occurs in the LayerMgrntl'ransmitCotmters procedure (5,2.,L2). 

(4} Number of coHisionFnunes: Reeommend,ed, Read on~y, il..rray [LattemptLimit ... ll of 32 bit 
counters_ 
This array provides a histog1·am of coLlision activity, The indices of this array 
(1 to attemp1Lin:dt- 1) denote the number of colllsio11s experienced in transmitting a frame, Eac-h 
element of this array contains a conn tor that denotes the number of frames that haw! experienced n 
specific number ofeol!isions. When theTransmitStatus is reported as trr.msmitOK and the valu.: of 
the attempts va:riab.le equals n. then collisionFramesln-1] counter is incremented. The elements of 
thts array are incremented in the Layedvt,_;:rmtTransmitCounters procodure (5.2.4.2)_ 
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(~} Nnmbw (tt ~o~~ni$mit~OK: N~!f.mnm,ent:l~d1 1~ea¢. ~\niy; 3;2 ~t c<ntnfur.~. 
Thlli. t~Jntaitts a ilount <Jt' data ~tnd F,addin·g o<~;t!1\ {)cffrom(ltt ttw:t ar~ aut>cf?.iilaftlll1 bfat('t.'~t.nitt.OO.. 'l'hb~ 
cm1nter ~a iru:re'.m~nted when the Trnn.atnitiStaroa i$ t~pnr~ as tmns.tttitO:K. The updat£1 O<X-11ra in 
the Lfl..'f(tr~fg~M;T.ra,Mmit.Cou.nten!pr~:itclure (1},2A.2), 

(&) .Numbt'r af'Fmn:u~£ with .d~!hr:roo'rrnnrtruii.lt>iofte: Ttwmmc:nded, 'fu:44 ()l'llY, 3.2 hit c1:run~~t. 
'l"hifi r:(Ul.tatns· a ®tm.t (lf :frcmt~ w:}wse tran..~ssim;~ Vo'li$ cla1a.y~l !lh ita Uriilt a~mpt> ooenus:e t-he 
:ntedi~un waE lnu;y, 'l:bi15· c(nmt« i~ iMl'Ml~nUMl when tlM l~tt!~Jtm va:ritthlt: def«t'r'<lld haOl b.len 
S5Slr1tk>d by the IJ'ransmitlJnkt'IJgxn.t ih.nct!on {4 .. 2.8), l''r~tfUI) involV'od in &It}' %11i5ions are ,not 
®m1ttfti. ;1ne t~pdate-o::eureitt. the La~rMg:mt'.l'rruogmitC.o!mi;ers pmeedunl {5.2.4, 2.). 

.rn N'unUlk'l' of nm.lt.i~tF:l:alnHJe~'fi'anamitt~DK: ()!)tionalr R(illd llThl;io't a2 bit (!01¥nt''*, 
~'hh> ®tttairn;; a~ ot:'n~e$ that. are auc~afhllytramanittttil. Jl5'ind«:at6:f .by the at:atua v~{\1~ 
tn:u:wmftOit\., to a g]'J(lup dest.b:i.~t:lon ·tld<fre~ utl;w:r trum brtf<-;dcru~t, 1'h~ Ut)(l«,.4."t oc<:u:m in the I.,.>.tyer­
Mgmt'him~J.mitConnt#rs prQj!arlnro .(~,2 .. 4.2}. 

(8) :N~mhm: l)f'h:ri)ad~{tt!tl<";rnm~5'1ian.am1He40K: 011ti~, ~ca~ only, 32 bit ent~nim', 
Trus contains u. oount of tbe 'fuw..um that ~· su('~'ll:ily t:rat:uiroittet;i: M il}dictlwd h's th<e 'I'tartii· 
mitStatu.~ ttilnlfmltO:K, to the broodcimt ilclcl.r"''M· :F:rammi t:ranatnit~ it> :multicast addresw~s ru::~J 
Mt bro~Jt.kMt £tames ~u\d !l!'{J *xcl~~deu. 'l'he ;xp~tt<~ otu:urs in the Layvr&fgmt'rranamitC{)unter~ pru 
~;are {5.2..4.2), 

a.2£l.2 MAC Tiranmn.tt ~()l!' Stnti.sties ntelK1r1pthms, 'rhls iiect:i{l'll. deflne$ the J.\-1:AC stihtayer 
t:rui'l.!nnis.'li:o.n rolat"'d er:mr -et.tt.ii!!n!.:B, 

(1.} Nun1her nf1!t~C<~ll1~n: 1k~lmende4 .RM.d l:lrdy, 32 ~lit ~!I'Unh.tr. 
'l'h.ia .(!(m;t{J.im~:~ a, oou.n:t of thJ:~ time$ tht.l,t a ~lti;;li{m haz !wen d»,4M.:red h1ter tMn 512 hit t:i:n~JJ i:rtfu the 
tt-am;:i:trit.tt>d psd;;~, A late c;:;>l.'i$i€ln is e:m:mt..~.i. twi~, i.~ ... both !M u cuHLlinn antt a.'l a .li!:te-Co.tlb;mn. 
'l'lt.W e4ttnter \s htetl.mlGltted when tlte fu,teCWllei.oo.Count variabli:\ il:l nunZ~l"¢ ... Tit¢ ·upd.ate X$ .inc-rn· 
~<!-J:ited i;n the 1..ay~rMgmt'f.t¥.tn~mitC®JtW~ pl;X~r.dute t5J~·,4 .. 2). 

(~} N'uml~er (tt' £wames l\horted GUll r() e:!Ul!m~·hmColiisian: l{l.>;:t(!Dl>JJW.D d.e(t, Ri!ad. only, $2 bit ~unter. 
'l"!:ds <:o:ntlli:nfl a· <:a!ttit <>f th<·) frames that·.dne to ~t:XMsmv('; <:oW!illms }:rre· not t;rans.ntit:ted tH.tt~tun:r, 
This cu1mtar. is .inE!l':~J!i(!n~n wh~ tha .... ~e of.t:b~) rttt{m~pta v~It1 cqtt<ilB aft•~r.npfl.;i:mit; dusittg a 
tt·alt$muw:hm. 'l'h~ ll¢t~ 001::ura in th~:~ Lay¢rM~n~sm:it'Cl:Qunwn• pmc<Jdur¢ W.2A.:fd.), 

(3) Nunilmr uf frairt~S 1-duH f:(i itt.tcnmlMAC'l'tallNift.it.Error~ .~fiHll~!tltt~, Read mly;. S2 nit count¢'r, 
T:;hi!\1 ®~ltainti a t;W».t ~ftat11~ iiliat would ot'herw·iie be·tl'!UI$%1itt~ hy the ~hlti~m, but~uln :Mt l~ 
sent dtt€ W ® i:n~~tnal 'M/l.C atibls.yt:!t tra~smit en<cir, lftlu~ «ru.nwr m l:t:u;rimi(IDt;ed,.U'tt'ln. nauu t~ 
thn •~thw ct)tm:teu in th:i;;; 'i!!etl1mi ar~ imnmanh)d, ThJ? exact Dl0t.a:ting u:nd me,cha:ni1:<1n tor ~~ 
!;t'llenting th:lz eou:n~ i$ hrtiJkmettmt\t~Hleye-nod.<mt,. 

<.·1J' N'uminH· ()f wtd~'it$e~tt\l ~elided, :Rctill oo:l:» 32 bit <'.oottter, 
This contmng n mnmt l)f ti:n1es that; the l'.ardt"',r&.nse variable wa.t'il :oot asae1·~d. .w.: wu:s dt)ltlltrerW.d 

d.u'ting th(t tr~m1aaton of R !hnne without- collt~<m (;mt) 'l .2vH$), Thle eoufiU)l." is int:t-(1nu::t~fud whe·n 
th~ esrri~rSimfieJ•ittlute flag is 'ta;-ue at th\l 0nd <tf t.tatwmti • .;.~(on. 1'hfr update OOt:nro :in t:ht~ 14'!)•erMg.. 
mt"JT;n.tsrni~mnt.ent f)lNlr..mtun) (5;2..4.2). 

(5} N l.lmhar ()f t'ra:r.n~s, with (t.g(',e~miw,Defer.ral: (Ypt:iortal, E(lll.d o:nJy. S2 bit c:mtlit.ef. 
Th:ia oortht1na a ctntnt of framM that were thlfen~ t'<rr .an ~'1C~aive P~'riotl o£ time, T.hi.S .euutt~ 1Juty 
only be lPct'Ml¢1l:ttsd uti.ee. Po/ ·u.e tntnr:unissiWJ., Tim ~tlter is WH;nm:um:tcd whoo th~ e:ll;®/lU.Dtife~ 
&g l<> oot, 'l'h~ u;pdate <it¥::\U'ti iit. thaLtt,"(CrM~t'I'rm:mln.ifi",aunt~»:<h! ptftt'M.tire (5.2.4,2). 

(1) Number offt<runc~"itiv~dOl(; Mandatory, Read <i:ll~V. 32 bit IJ!Jim~. 
1:his contains a eottnt or f~ that &{'(;~ !itU~$iif~illy re~i~ {te~iveOK:), 'l'h:l<> do~ 111,1!: include! 
ft$Ji'i~ ttHlr~ed with fntm(;.f:~ltmg; .}<'c,.q, length crnilig-nm~.nt c-:r.:ro~ {lt< tram~ wst du,e til inten:t!U 
11-fAO s:uola%1' &r£'($1;, Thi!'l ¢\;}.ttnb:w it! i~erttoo whom. the ~'ivllS:tntu~ ia ·t:ep~t&d a$ re~veOK. 
The u:t~daw ~u:m in t~e .taJro.rl\.·fgmt!W~iv(~o~~n'ful$: pm:eduj<Q !5.2.4:~1 

(2} N'umt:mr oJ ~ta~:al!e~ivedOE,: Jk'l:;rtmm~n<l(Jd, ~td ml;v, 32 bit oour.ttw .. 
Thill! oontain~ a ttrua~ zy£ dutt~ nn.4 pa.d.ding ucl.<l:t.'ll in framtJi.'l timt' ~Wt1 ~uc~sfully ~v+xi Thll! do<".a 
Mt indti.d~Y ot:W.ts in thutt01~ ~v~ wi.!fl. fiam~t~wrtg, l1'CS, .l~th or -slir;nnt11>rit ()'lrt<tt-s, or 
frtrm.(!S loot r:hit~ til inl;m.-nttl A-£AC suhlayer er:mt. This oot~nte.f hi incrt~tn~lttxl whe::t thu.l'o~ui:t qf a 
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CSM.VCD 
ISO!IEC 8802-S: IJ)\lS 

A~.JS;/iEE"i~) 3td 60;!.i:ll 1lt~.M l~UHlOO 

reception is reported as a reeeiveO:K status. 'l'he upd.ah~ oecurs in the LayerMgmtReceiveCounters 
proeedure (5.2.-4.3). 

(3) Number of multicasn,ramesReceivedOK: Optioaal, Read only, 32 bit counti~r. 

This contains a count of frames that are successfully received and are directed to an active non­
broadcast group address. TI1is does not include frames received with frame-too-long, FCS, length or 
alignment errors, or frames lost due to internal !VIAC sublayer error. This counter is incremented as 
indicated by the receiveOK status, and the valur~ in tlu> dt>;;;tinationField. The update occurs in the 
.LayerMgrntRecei'.reCounters procedure (5.2.4.3). 

(4) Number ofbroad.castl."ramesReceived.OK Optional, Read only, 32 bit. counter. 
This contains a <·ount of frames that are successfully received and are directed to tht\ broadcast 
group address. This does not include frames received with frame-too-long, J<'CS, "lengtl1 or alignment 
errors, or frames l.o&t due to internal I'vlAC sublayer error. This counter is incremented as indicated 
by the receiw~OK status, and t.he value in the destination Field. The update occurs in the LayerMg­
mtReceiveCounters procedure (5.2.4 .3). 

5.2.2.1.4 MAC Rfbceive .Error Statistics Descriptions. This sedion defines the IV1AC sublayer 
reception related et-ror statistics. Note that a hierarchical nrder has bee.:n established such that when mul­
tiple error statuses can he associated with one framH, only one status is n~turned to the U.C. This hierat'· 
chy in descending order is as follows: 

frameTooLong 
alig:nmentError 
frameCheckError 
length Error 

The following counters are primarily in<:rementerl based on the status returned t.o the LLC, and t11ere­
fore the hier:n-chical ()rder ofth<! counteffl is determined by the ordHr of the status, 

(1) Number of frames received with frameCheekSequenceEtTors: M.andatory, Read only, 32 bit cotmter. 
This contains a count of frames that are an integral number of octets in length and do not pass the 
FGS check.. This counter is incremented when the ReceiveStatus is reported as frameChet:kError. 
The update occurs in the .LayerMgmtReceiveCounters procedure (5.2.4.3). 

(2) Number of frames received with alignmentErron;: Mandatory, Read only, 32 bit counter, 
This contains a count of frames that are not an i ntegral number of octets in length and do not pass 
the FCS cht\{~k. This counter is incremented when the ReceiveStatus is reported. as alignmentErrnr. 
The update oceurs in the Laye:rMgrntReceiveCounters procedut'e (5.2.4.3). 

(3) Number of frames lost due to internalfrlACReceiveError: Reeommended, Read only, 32 bit munter. 
This contains a count of frames that would othenvise be receive<i by the station, but could not be 
accepted due to an internallvlAC sublayer receive error. Ifthis count.er is in.cremented, then nom>. of 
the other eounters in this section are incremented. The exact meaning and mechanism for inc:re. 
menting this counter is implementation-dependent;, 

(•1) Number of frames received with inRangeLengih.Errors: Optional, R1~ad ~mly, 32 bit counter. 
This contains a count of frames with a length field value between the minimum unpadded LLC data 
size and thH maximum allowed LLC data size, indusive, that dot'S not makh the number of LLC 
data octets received, The count<~r also contains [Tames with a lengt.h field valu:e less than the mini­
mum unpadded LLC data size. The update o~:.-curs in the La:ye.rMgrntReceiveCrmnters procedure 
t5.2A.~n 

(5) Number of frames received with outOffiangeLen.gfhField: Optional, Read only, 32 bit counter. 
This contains a count of frames with a J.:ngi:.h fwld value greater than the maxiruu.r:n allowed LLC 
data size. The update occurs in the LayerMgmtReceiveCounters proeedun) (5,2.4.:3). 

(6) Number of ftamel:i received with frameTooLongErrors: Optional, Read only, :32 bit countel'. 
This contains a count of frames that are received and exceed the maximum permitted. frame size. 
This counter is incremented when the status Q;f a fi·ame reception is fi·ameTooLong. The update 
occurs in the LayerMgmtReceiveCounters procedure (5.24.3). 

5.2.2.2 l\-IAC Actions. This subsection defines the actions offered by the MAC sublay•H· to the LME 
cl~~ . 
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l&"Otth.'t; 151!1.12-,S ; i9S;l 
A'l\'Sl;/l!tBI! f.lt..t ~ll):Z,)), l$YJ~ F-d.\fl,~ 

1'he3!~ ncti&n!i e:nahW. t~u L.MJ~ <!U~:t, 1((! ·i.nthwm:e Uw Mtu:rdur of the MAO milih~yer; l .e., tu. -t'10C"!l1X!. 

"'~mtionif on th~ MAC suh1~·<~:r :filr um~ement; purp~:~s~. Ma.~:~y Gf th~ foXhwin!r uetkni<> Hntih!.<~ or <hsEib!.a 
sam(~ f¥iind:ktn; if t>ithe:r the ~ahk¢ <H' dii~abl(t tt£tion i~ hnpkllll.(Md, the (',m:rmw.onding di.sa:t!l~ or en.®!~ 
adhm. :ntust a.h>:(} be implt-.nw..t.~tett .If the enaht~>/d.i&.nbl+) actiM is iiillppo~tcd, then it.'> oor.tt~pmu1ing nm.d 
a.ct.hm mmd: alw oo sttp~erl. , 

Jn mtplcnmnl{ng any o( tJHdollwxttij act:ieus, t'i~e~tions· t.tlld t.!Y.Ai'!S:tni!'!Wml~ !-.'1-tlXt' llt'C .hi p:rngt"ilflS arc ~.n.n:<·· 
plctc'ti bt.fi:.rro the action tn.kr.:-5 'i!i;vcl. 
· 'i'hf),ii\:(~curity CllMider.ation~ ~rolnwrt W ~ .ntfinwing t-tdt!lnS should be ptop..">orly acidre~~ed by tht;~ &'\J:AE, 

Thh it<<ms hi Jl11ttmt:.;,e~is in irm d~l$r.t:lpti(m -ar(~ th(J jii?O(xt~htNI$ that at¢ ~.ur~:tt:ii hythHiUl >-lctio~l<, 

m in:iti.ttliw~~!AC: Manda.«~.<;' 
Ca!ttPt\ h.rltiati-.:e JJt'(:u;~(lm.·\'i (1AL1l>!. trhis act.lcm ahiti t<·J!H.dt'l in. the inft\wizath"m oft,ll!~ P:tS. 

{2) E>.nilble?romiscnous:Rer.eive: lte~'!(.lt>Jlfi(lti 
Cause th~ '{.,})yerMgmHleeognf:zeAddre.sli funJt~on to ·lli!!:~pt. f:ranws r!~i.'llrdless (tf thcir der;hn~tinn 
addres!:! \Lay+.>:r~.:fgmt>tu-.(':O~ntwAdd.r+W!t funclioril. 
"{<'t--&mtts ;"-'lthl.lut illl\li:f"r.! :f(lC'C~V0\1 mle}y ~WCG\U~ this ~d;)4~) m Mt ;~rwwun:Mlii sm frumes ~+v.e-.1 Mr­
t~h.11y~ frames rt.~iv~~l in ~ mode t:hat do emttaitt e:rto'l"S :np-d21te tl)(·t ;;rpp!'f:lj.Wit\U\ <n"rm ~::omxt~m. 

(3) clisahi(l'.f-Tbm.ist:cnuus'Ret:t~~v~.?: Jteoom.mende:d 
Cau;:;e thv. I'*t~G mibl<{yci: t.(t rd;urn ht i.h\1 ru.>rnud opriratinn. 1if a-trcy1r~; uu:t adii:res-J\1 •~gnltll)ll' ·;:n:o· 
~~ far $/;t;l-tion, h~·u,..dtast:, and multicast gmup JlfulrQ~s ('LayerMJ;mtl{(~~.mJP:li:reAddt4$ i1ID0-
ti:on), 

( 4} nm.dV'rommnmutJSurtu s: H~lmtn~J.'uhW. 
&tu.rn. ttue if p-romiw;;umt~> mod;:: tmnbied, and fi<Um tltlM~rwi..-.o (f-<w<iM~.rmt.R.ec~eAddr<a'!!i func-· 
oon).. 

(f>) ~nid(~roupAiidre~&: l~mm~.tnded 
Ad.<t the SliPPHcd .nm~ticust arou.p a.dd:re&~;;. w Um addnma :rt'JCt~niti<l:o. f!.l~r \~t~~niicrlArJd:rui!llii fune· 
·t:irm}. 

{6_} (l(~i.et.~(]t(:)Uj)-t\OO~;:SB! ltf1(l..'JnlUtmded 

Dcl.t'!.l& tb.~~ stlppliucl n:mlt;ke.ms-t t~mut~ !t{l!ln5ss ftom tht~ -:!Hldttos& rt..'()()itn1tion U!tor (R~f!.OgnizrAddl'es& 
funet1o:n1. 

("!) .tf',.ad1\.ii1.1tieastAddre~Li$t: l~€i6mmet!dtl"d 
.:Rcl::m:n tJw ctu:reu:t. .mttlt:~caat addt"{):g" list... 

<m <a:.r.nhli>:MHcSu.blnym:;' (tpiJqmt1 
Caust~ th~ MAG m:thl;:t~:r to ronW>.r tl:tf! mlt1llill ~M.~tionr.J.gt;u{:.(~ ;!:It idl&. 'I'll~ PLB i£ D:·l&t% by this up~}" 
~lthm(;,~h 7.2.2,2.11. TI.ri$i~ tttx;t»:tlj}fimed by se!i:iu~ ·r(l(:aiVt."d!lnablBd and tt'c\1\s:mitlt~tahled totxurt. 

(!i) -disn:b1<4\1acl)ttblcWei': Qptlooil 
OauJ:\t} t'he MAC aubla,ff.•r tu .(md aU triln~'!Jil: and n~cxi.ivf). (tiJ\1r:dii"1~1 'l~>\'>>iug it in a <ifuab1t~tl ~t<1t:e. 
'l'hiot i!;l a~tThf}lisb.ed hy ~tting ~ive-E'nl>bh!ti tmd tmnSltfit.Enrilll~d 1~ f~l~i;>., 

(lO) :l"cai~.MACl~bffiStat.tt~; Optiunal 
R&tum t:rue- if M.A.C .s;ul~lay~.t i.._. imablt!<i rutd fal;o<: if disablM. Thl<i is E.t.~):)U!'!hed ~Y d:ti0<$:ing· t.l:ti>: 
values M ·thv tet'iliv:oRnubted 1n1d ttl\ns):n:itl<:.rtrthle<.t v.a.ruthlM, 

.;n) ~ninhla~~~m:ft: 0J)ru~6al · 
Enttble MAC sublayt>r frG.llt<; hu..usxnisslmt t~n~tttini't~Jne fttnl;twnJ.. 'I'hit~ b tt¢ctltn.pHs!red hy 1mt-, 
tltig ti:'ansrn1tlrtta'hlit;J t"il ~n:m. 

{12) lit;,abl<~'t:ran&:nit: Op.titm<%1 
Inhibit the tran.<Hnillsian t1f furth.0r- fn:tm~s hy l;lw MAC stmlayer ('!'Xanan:litf.'l:anhi tunr.t~<t!t}. Tb:it~ i;,' 
aQront,plitfhed ey ~t.iJtg tr~t;~mitEUahlM. to il:Uw. 

(tS) ,!t~t<-dlY.£~Ui!:tliitB!}®t<!StatUit: {)_ptiwla!. 
l~t;ttl:"n ~t:i· if ·t¥,t1l)~rtti~~M~ ifl tti.UthlM tmd i~J~~ t\fltctt~ia~:~, Th:is L-. ~\p.cnfnt)li'sh(3U by theekiug the 
-v~h:i.~ of tha. tnm.'l'mil:Enahl<~ variH»l~. 

(14) ertAAlcirfuJh.eru;.tl"WciiiV:fJ: (.!pt.i<lriill 
C4UJle th~. MAC sublt),J'(>l' w ~~tum to thu fl.(IJ."ltl1.tl O,'f\0t'fi~iun or mul~Hmm;l?;.l'{f~pth:m. 

U-1>) .tU.;rabieM·clt;icast~:eL'i!e: Opth.ma1 
l"nhibit th~>: r0e<.option crfturfJMr multi~ !Tame(; by th& MAC sublay¥.1:. 
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; WJ n?adMultieastRtu~eiveStatus: ClptionHI 
Return true if multicast receive is enablPd, and false (}tftetwist> 

(17) modi(yMACAddress: Optional 

180:1E:C S8U2-:! 19-9:! 
!~:;·~!/!GEE;· ~3~~.; 8Vt: ~-, .i993 EUli..itHI 

Change the MAC station address to the one supplied (RecognizeAddress fumt;ion). Note that the 
suppliHd station address shall not have the group bit set and shall not be t11!' nu.ll address. 

(181 readMACAddress: Optional 
Read the cunent MAC station address. 

1_19) executHSelfl:est: Optional 
Exocute a self test and report the results (succes:e or f<~ilure). The mechanism employ(,d to carry uut 
the Rc!ft;:<st is not defined in thb standard. 

5.2.3 Physical Layer l\bnagement Facilities. 'l11is section of the standard define?' t.l;0 L,;.yer Manage· 
ment facilities for the Physical Layer. 

5.2.3.1 Physical Statistics. The stat:i~tics ddined in this section are imp1eme:nted by means of 
counters. 

In the f'oll(>wing definition, the term "Read only" spe.cifies that the object cannot be written by the client 
of the LME. 

Note that the carrierSenseFailerl st~1tistie is a :;tati!>tic relating to the physical lay+~:r, but is listed and 
maintained in the MAC sublayer for ease ofimplementRt.ioo. 

5.2.3.1.1 Physical Statistics Descriptions 

( 1) Numhm· of SQETesi:Errors: Recommended, Read only, :-J28 bit counter. 
This contain;:; a wrmt of times that the SQE_TE.S"l' ... ]<;RROR was recoived. The SQE ... TEST_EimOR 
is set in aceordance with the rulc5 for verification of the SQI<~ dett>ction mechanism in the PLS Car­
l'ier Sense Function tsee 7.2.4.G;. 

6.:.!.4 Laym· Management .Model. The .tollowin.g mildel prnvido,; the descriptions f01~ Layer Manage.­
ment facilities. 

5.2.4.1 Common Constants and Types, The following are the conunon constants and types required 
fm· the Layer Management procedures: 

C()l!flt 

rnaxFt:am;:oSi:w = . .. ; (in och>ts, implementation-dependent, see 4.4-1 
max.Defer'l'ime"" , .. ; !2 x (maxFrameSize x 8), in bits, erwr timer limit for maxDeferTlme} 
maxLal·g~. = {2!149G729;); [maximum value (232 ·- 1) of wraparound 32 bit counter) 
m.ax64"" xx.x.xxxx.xx; {maximum value (264 

- l) of wraparound 64 hlt cmml;cr) 
oneBitTime = 1; (the per1od it takes to transmit one bit! 

type 
Count(erLarg<> = O .. maxLarge-·.SN>O footnote.; 

5.2.4.2 Transm·it Variables and Procedures. The following items m·e speeifie to frame tran:::mis­
sion: 

U(!l' 

e;x(,essDefer: Boolean; {set in prf!eess Def(~rT~J~>tl 
carrierSenseFailure: Boolean; lset in process CarricrSense'l'est.) 
transnntEnabkd: Boolean; {set by MAC aditml 
1ateGollisic.nError: Boolean; [set in Section 4 pwccdure WatchF'orCollision i 
deferred: Boolean; (set in Section 4 function TransmitLink.i\1gmt) 
carderSensoTestDon.e.: Boolean; f;;et in pro(:ess Carrit~rSemwTest} 

g32 l>lL <;oUnt:er s.it.e speei tkllt ion is not :1 part cf thi;; lSOtlF.:C F.ta•vlard. Resnlution <lf :l2 vs. M bit •xHmter sizo will h~> addt<>Si!ed 
du~·!ng thP. fa!'ther wn:rk r.::quired to ~J£!velop thls Sf.!Ction. int<, u ~pt.~dtic!\tico snifident for JSOIIgC inte.ro~,Wrahihty n~.qni.rer.o.P..nts. 
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liitx®Cdi~Qmm::: tl~pt~~ ... l;: ~t l'1f ~- ~~ ·~ im ~ :m ~ 4 
~ittik~ 

~ b:~it%lntat<td 
~~re~~~•h:u:oo~ 

1~~ 

c6tHatun~mt: ~ CLt~J~~~imt"" :u o.f(k}ttnt«~ ~~~~ 
uc.t~~iV"~Olt; C',nu~~ {~¢tt:W1 
dtif~d'1h'ttt!-ltntsstmt-s: t1('fttit~r1~t (~~lillll.t!UJ.%adl 
mtd~tl\''t:Ut~~m.t•o~ ftlA'tUcttf!et1•~• hr.ptiurmH 
~d~um~i~O~ Cinmt(Wt~~ {upthnuiU 
{~\tJ t'tttwgruitaratm tR~) 
tn~~~ !'.$.ttnOO:tLitt~ M-tt1roo:ut~rli$!ij 
~~.tlih$!m;('~-~~~~ 
... ~m~!"~-~·t~ 
~v~k~~~-u 

~~ r~~t:"Tm:~!\iO~a® tit L~ trmn tiw 'ir~tA.uk~t ~!$: m .t.U ~ 
~h~tm:td·~~~~$, 

~'#n ~'t~'rr.~i~~ 
biifgin 

wkUtt n{# Cltt'riiw&.nll$'1\tAttf~nm r:1tJ oot:ki~lt; 
(t;t•untnnttSnooet>dxnR then 
~· 

toot.n~..:Wffl'W!('4'i'r~itWdO!t}; 
$1tnnl.a~t~"4s~Mtttif~Oit ~~}.; ~t-Simtin hi~?im·~~ m 4.~.1.H 
if~tmtie~wlft •,., ,,. ~$i)-ift4~m~~ 
~• r~~~nm~~~fi:uttrol:~ 
if-~~~"" t .. 'ttt~U'~it.~~~l 
~tn~..wn~w~~~ 

fit~~>l.~ 
~~ ~~-ttn.iW~hw'~m."i~ 

if tdtiH.ttt;t~lt ., 2 f1mt 
~CG~~~!Iim~o~~ td.~~hs• :t~t 

ttl#$ ~~.>:a. ~ht~ hy rmutt~ ~IRmrn.d 

:t'ud~ttrg:llCaun.wr<oollisi 
<uui~ idt4ay hy oolU~n.l 

l!ltd: (t'i'M$~i~u.ooue:ding~ 

if ii#fm.--ai mtd {a.tt~ta ~ ~~ th4tlt 

~ .. ~ 
~t~~~-)'!t,~~); 
~~~~ ::.· a'tl';i;a~l .. ptt~aw~hw t.r®~tt.,~ timi­
:tn~n~qc~~t~ 

if ~~Vdu:re- ti&J<t 
lner .. ~n~~•mtt'$~ 

{f~ilt'~ 
tna~~er'..oontu:r(e,'ttW.l•d~~~a,rJ~ 

md; ttaye:tM~.n~A!\1~} 

'l'hG~ ~t'e!f~t }}W{W.Ss ,gefn Om ~~6- ftil$ tt tt hn:antloo.Wn ~t~lpt hatt boon. d~t'errod («a ~uioP: 
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CBMA/CO 

proc~ss DeferTest; 
uar deferBitTim(~r: O .. maxDeferTime; 

begin 
cycle 
begin 

dcferCount := 0; 
while frame Waiting and not excessDef<~r do 
begin 

Wait(oneBitTime}; {soo 4.3.3) 
if' deferBitTimer = ma:xDefvrTime then 

exc(~ssDeftlr := true 
else 

deforBitTirner := deferBitTimer + 1; 
end; {while} 
while transmitting do nothing; 

end; kyde} 
end; !DeferTestl 

ISO!!EC 8802-S • 1993 

The Carrier.SenseTest process sets the cart'ierSpenseFallure flag if carrier sense disarpears while trans· 
rnitting or if it never appears during an entire transmission. 

process CarricrSenscTest; 
uar 

car-rierSeen: Bo<,lean; {Running indicator of whether or not carrierSense has been true at any 
time during the current ttansmission) 

collisionSeen: Bwlean; [Running indicator of whether or not the collisionDetect asserted any 
time during the entire transrni."lsion) 

begin 
cycle \main loop} 

while not transmitting do nothing; !wait for start oftransmL.<;sion} 
carrierSen~cFaiJure ;;:;: false) 
carricrSeen :""' false; 
collil;dQ;nSee:n := false; 
carrierSenseThstDone :"" falsn; 
white tr;;msrnitting do 
begin [inner loop} 

if carrierSense then 
carrierSeen :""' true; 

else 
if carricrSeen then {earrier&mse disappeared before end of transmission) 

carrierSenseFaHure := true; 
if collision Detect then 

collisionSeen :=true; 
end; [inner loop) 
if not carrierSeen then 

carrierSenseFailure :"' trul:' {carri1~r senae Mver appeared} 
else 

if collisionSet'Jl then 
car.rierSen.sc.Failure := false; 

carrierSenseTestDone :"' true; 
end; {main Loop) 

encl; f CarrierS<>.ns«rcstf 

5.2.4.3 Receive Variables and Procedures. The (~)]lowing items are spceific to frame reception: 

var 
receiveEnabled: Boolean; [set by MAC action! 
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iMAC 1'00.'~ tnu~ 
fn~~WidOK: c;.O{~~ ttMwfUJt,ey) 
c~<*i\'tidOK:C'~nh:.d .• ~~; t~~i 

iMAC rt.(civ~ ~ en~l 
~~naa~~ Coo.:ntl!lf'I~~·: £r.tu~.ndtlbuy} 
atUg~t~ra: Cw!mtm::L~ imtmd~t~eyt 
l.rtn.m~!dl.u,gtb.En:<~ll*: Donn:t.ati.Ja•: topUMaU 
(lt\t0f'f~ttn~el.ertgth1'"1cldt C<»U"lte.t'Latgu; (<l-pt~txruul 
ihlrt:u{fu4lAf'ltrl5i'~w: Cwntel:'LtU!gtl; tup.tt<tru.l l 

{'MAO rooet .. •a ilddf(;iis ~tiih.l} 
multie.wtl<'m~~iv4d.OK: (Jmmter~ !~l?tiOMlJ 
brlm~~bl.~~o~~ut~~ t~i~imll 

~~ w~~~R~ i.e ~ by ~'l!Linll.fp.t in t.~,{f •d 1rut~<~ta thfl!' 
4~~-ri~ m«<~\tit(U~ 

~La~!:~~~(~:~~~}; 

~ 
.eue-taW.d.' 

~tveJ}iJI:abftid: 
N;titt. 

!'iOtlting; 
.:'tid (roux~iveOOB.b'!ooJ 
~®VdOK; 
bl.rg'lt 
fntl.ot~t&\frmte~vt'A!OKl: 
Stmtw~~~~~edOK. ~6UUI{$); ltia~~ (l.n tnts) 11> d*frn~ in 4.2.1.1) 
i/d~~£'14 "" ... t~ fu ~~ 'iftn a muttt'tmt most.i~l 

t~t: t~-&tm~m'Ul!lmitYw-~~~OID; 
lfld~>t~~ , .• , ·it~ toM tt~ $ b~ttif.1di~oo) 

tti:M m¢1~,~~"'tu:in·~~KY. 
·rt.td;t~~ 
t'nufitfflmt~• 
~ 

lr•ttiAttt~lUn.~~ftU:l<!~U1ngE~); 
.,t«l; ihm~"fiMLo~ 
ft~Ulli!Oh~r~ 

~·,;. 
lnel..at'gt.'t!onnt.."'.!\f.t>.dn~Ch~~~lU>..nooEtt~.ra); 

~tmt: {frameCheck.Entrrl 
ait{{llm&ntE!!'ttW: 
b~m 
Ittd.&rg-e~fai'Jtl~~n); 

ttl'Ui;t~ 
~rt'i!ir. 
~itl 
i((l~~ !if;!~ vah.re i$ ~-n the mlnUnum ~n~ed IJ:.Ct)~qa md m•mw:tl alfow0d 
t~.Cna~ inclu~. ~ ~ oot ttllltcll t.tw num~ rL t.t.c d• ~~ ... r~edl w 
{l!!n~ field vaha~ i$1~ ~ rl.Tit! ndl'titnwn llllrowed un~ed Lt.£~ ,~fi~ ad th~ numOOI' 
ut tt.C il$ ·~at;$ ft!OO'iv~ ~ ~rollW!t Uum tba minim o-m r4"1JU~f4ed tY~litaS~J t!JM 
ftlttl.ttt~O!wn~riJuRant~~)~ 

ttrui; n~~ngthFlrtnr} 
Md~ {~r~ 4U~t"U!i') 
If Ut>nF.tb rtcld vrtl u.e ,is; ~ter tb~m tl10 m:rutfu\i.til:~ a.U~ l.LClJoMSi$¢f thi,w. 
lnn~rgt~~rtn~r<:a~rti)~nt{(tl~ttgthWi<ltd); 
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ISO/f.&C 8802-3 · 199:! 

end; {LayerMgmtReeeiveCounters} 

Function LayerMgmtRecognizeAddress checks if reception of certain addressing t}J>eS has been enabled. 
Note that in Pascal, assignment to a function causes the funct..ion to return immediately. 

fwrction LayerMgmtRecognizeAddress(addr,~ss: Address Value): Boolean; 
begr:n 

if {promiscuous receive enabled} then 
LayerMgmtRecognizeAddress := true; 

if address = . . . {"!vf./iC station address) then 
LayerMgmtReeognizeAddress :"-'true; 

if address"' .. . {broadcast address! then 
LayerMgmtRecognizeAddress := true; 

if address=·" {one oflhe addresses on the multicast list and multicast reception is enabled} tl:en 
LayerMgmtRecognizeAddress :=true; 

LayerMgmtRecognizeAddress :=false; 
end; {LayerMgmtRecognizeAddress) 

5.2.4.4 Common Procedures. Procedure LayerMgmtinitialize initializes all the variabJea and con­
stants required to implement Layer Management. 

procedure LayerMgmtinitialize; 
begirl 

{initialize flags for enabJing/disabling transmission and reception} 
receiveEnabled := true; 
t.ransmitEnabled := true; 

!initialize transmit flags fl.lr Def"<>rTest and Cl\nierS~nseTestl 
deferred := false; 
lateCollisionError :=false; 
cxcessDefer := fal;:;e; 
carrierSenseFailure := false; 
carrierSenseTcstDone := false; 

(Initialize all MAC sublayer management counters to zero} 

end; {LayerMgmtlnitialize) 

Procedure IncLargeCounter increments a 32 bit wraparound counter. 
procedure IncLargeCounter tvar counter: CounterLarge): 
begin 

{jncrement the 32 bit counter! 
en.d; (IncLargeCounter} 

Procedure SumLarge adds a value to a 32 hit wroparound counter. 
procedure SumLarge ( 

uar counter: Counter Large; 
var offset: Int-eger); 

begin 
h1dd offset to the 32 bit counter! 

end; fSumLarge} 
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6. PLS. Service Specifications 

lSO/IF.C 8802·3 : 1993 
~~.NSJJ1EF!E; Std 802.3_1 1992 Editinn 

6.1 Scope and. Fit~ld of Application. This section specifies the services provided by the Physical 
Signaling (PLS) sublayer to the .MAC sublayer for the CSI\.WCD section of the Local Area Network 
Standard, Fig 6·1. The <;en·ices are described in an abstract way and do not imply any particular 
implementation. 

os: 
REFERENCE MODEL 

LAYERS 

LAN 
CSMAICD 
LAYERS 

APPLICATION 

PRESENTATION 

SESSiON 

TRANSPORT 

NETVIORK 

OATAL!NK 

PHYSiCAL. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HlGHt:R LAYERS 

LLC 
I LOGICAL LINK CONTROL 

I 

I 

I 

I 

MEDIUM 

AU! A'ITACHMENT UNJT INTERFACE 
MAU MEDIUM AJTACHMENT UNIT 
MDI MEDIUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

Fig 6-1 

DTE 
(AUinot 
axposacfj 

Service Specification Relationship to the IEEE 802.3 CSMNCD LAN ~lodel 

6.2 Overview of the Service 

6.2.1 General .Description of Services Provided by tbe Layer. The services providt.-d by the PLS 
sublayer allow the local MAC sublayer entity to exchange data bit~ (PLS data_unil'>) with peer ~:lAC sub­
layer entities. 

6.2.21\ifodel Used for the Service Specification. The mod<ll wwd in this service specification is identi­
cal to that used irl L2.2.1. 

6.2.3 Overview of Interactions. The primitives associated with the MAC sub layer to PLS sublayer 
interface fall into two basic categories: 

(1) Se·rvice primitives that support MAC peer.to-peer interactions 
(2) Service primitives that have local significance and support suhlayer-to-sub1ayer ini:+)ractions 

The following primitives are grouped into these t.wo categories: 

(1) Peer-to·Peer 
PLS_DATA.request 
PLS_DATA.i.ndication 

83 

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785



Page 85

lSQil!i:Q S(l(i~··ll : 1~3 
ANSIJtE!'!Jot SW 81.>2.~, tmm .iMlti<•n 

l2) Sublayc.or·to-&lhlll.yer 
PI.S_CAJUU.F.~R..ind1wion 

PLS_SrGNAL.indi~:;'-.ilm 

•fhe PL..~_DATA p:rimitives support the tr~r of data from n ID!gla MAC :mhl.nyer entity tc all uttu>.r 
pt.'f)r MAC $ubh~v._..r cntitit>S oontil:i:ned within the ~rn.c local at~ network dc.~nned by tlle broo.dca~t. 
medium. 

Tim PVS_CARRfiffi. and the PL&,..SfGNAL primitives p:rovid~ inwrtrultion n<.~<k~d hj the local MAC !I!Ub· 
layer entity to ~.rform tlw mud~a ?.eCe"$$ fuuctions. 

6.2.4 Ralirie Serne+)S and Optim;k$. All ofth~.t~<mrke prlmitJv~m dti8tribed in. thl.;;~ 13(lctJ.o:n atn <.'flnsi®t'ed 
numdatl.:lry. 

6.3.1.1.1 Function. Thi;; p....-hnitivc defines the t.nmster of dntn ·&om th<: MAC subhy~Jr 1;(l th~ lo(>.t~l 
PLS entit;y. 

6.3.1.1.2 Semaoties of th~ &moo Primitive:. 'fh~ primitive shsll pro\-"idc ilie f:ollow·iug 
f.»lrameter~ 

'fh<~ OU'l'.f'U'I'.. .. l.fNl'I' JXt!·a.:nxeter- ~a.n t~ on une ofth:n~(! valt~: ONE, 7..ERD, at· DATAJXJMPLETE 
a.nd r~ffll!en~; a. single dtrt.~ b\L The IM:I'A • .C~OMPf..ETK vK1tlc signifltm thttt true M,(;(!ig A~<~ll~ C•;mt:rol aub­
h~y<~r hn.s nt1 nun:~ d(tta. to ~~it{)ut, 

Et:U.:I,.s'-Vr"'hct~ Hen.eti'attd. 'fhi~ primibr<; il!; ~(~ntml.tt~d. hy tht~ MAO aubl~t:~rh> r&q,uest fhe tram;. 
mi.m:don of a F.ingle data hit: on the pl),ysic.U mech-.Jm oz· tl)·l(il:op t.run~:~mission; 

6JU.l.4 Efrent of Receipt. '!'he n~cdpi:, d thif> J)rimitive will t8.11Se the PU> e:nt;iiy to t"J:mo<k! a.nd 
ttu.nt3mit. eitb.<;r. a single dare hit ~l.' t!J ee>'IS¢ trnnl()misswn. 

6.3.L..2~1 Funclion.. Thm primitive definoo t.he trnnsf<lr of data fr@m tb~ PL.."1 ::.-ublay»r to the MAC 
~ubl~t. 

6JJ.l.2.2 Sem.antic3 .of-tbe Service Primitive. 'f.'he semanlics o[ th6primitive ~as follows: 

Pl..S_O~t.i\ .i.ndicat.e (INPU1.'_1JN1'.rl 

6.3.1.2.3 Wben f'~nettttred. Th<t PL..~...DA:l~i.ndicntt\ i.s ~r:mrat.t?.d til all MAC: st~hhly»r i~YJ:titi!'j$ ht 
th~ netwm-k after a PJ..S.JJA1'A.,-req_1lei!\t iii'. issued. 

N'(ll'£: Ail hldleate hJ ~.WI: jlN>"m~~trl. !l:l the J\{4-C ~ttlty ~'l.t l~l.od t.M nl(\llll.lli. 

6.3.1.2.4 .Effect ot Ree0ipt. Th(~ .effed: or rtliX'lJr~ (If thl!l! prhnitlve by the MAC ::mblayer i:r:; 
Ufl 1:1 pcclfi 00, 
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CSMA!CD 

6.3.2 Sublayer-to-Sublayer Service Pdmitives 

4!.3.2.:1 PLS_CAlUUER.indicate 

!SO!!EG 8&02-a , ll1S3 
ANSI/IEEE Std 8D2.3. 1993 f~diticn 

6.3.2.1.1 Function. This primitive tnmslers the status of the activity on the physical medium from 
the PIB sublayer to the l'v!AC suhlayer. · 

6.3.2.1.2 Semantic~> of the Service Primitive. Tb'" :semantic<> uf lhc pdmitivt: <u.-e a;; followti: 

PLS_CARRIERindicate (CARRIER ... STATUS) 

The CARRJER__STATUS parameter can tak<j one of two values: CARIUER .... ON or CARRIER_ OFF_ The 
CARRIER .... ON value indicates that the DTE Physical Layer had received an input message o:r a 
sign.al_quality __ error messagt~ from the MAU.The CARRIER. OFF value indicates that the DTE Physica.l 
Layer had received an input_idle message and is not receiving an SQE srgnal_qualdy _ _error message from 
the !1-it\U, 

6.3.2.1.3 When Generated. The PLS_C.ARRIERindicate service primitive is generated whenever 
C/illRIER_STATUS makes a transition from CARRIER._" ON to CAH.RIEH_OFF or vice versa. 

6.3 . .2.1.4 Effeet of Receipt. The effect of receipt of this primitive by the MAC sublaye:r is 
unspecified. 

6.3.2.2 PLS _SIGNAL.indicatc 

6.3.2.2.11"unction. This primitive transfers the status of the Physical Layer si1,mat quality from the 
PLS sublayer to the MAC sub layer. 

6.3.2.2.2 Semantics of the Service Primitive. The semantics of the service pl'imitive are as 
follows: 

PLS._SIGNAL.indicate (SI GNAL_S'l.'ATUS) 

The SIGNAL_"S'l;t\'I'US parameter can take one of two values: SIGNAL_ERROR or NO"_SIGNAL_"ER­
ROR. The SIGNAL_ERROR value indicates to thil MAC :-mblayel' that the PLS has reef!ived a signaLqnal­
ity_en-or message from the NL4.U. The NO_SIGNAL_ERROR value indicates that the PLS has t~eased. to 
receive s ignal __ quality_error messages from the MAll 

6.::!.2 .. 2.3 When Generated. The PLS_SlGNALindieate servke primitive is generated whenever 
SIGNAL_ STATUS makes a transition from STGNAL_ERROR to NO_SIGNAL_ERROR or vice vt~rsa. 

6.3.2.2.4 Effed of Receipt. 'rhe effect of receipt of this primit ive by the 1\:l.t\.C sublayer is 
unspedfi.ed. 

8
· ~ 

(J 
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fSO/lEC 8802-J , 1993 
A."<SI!lEEE Stcl 802 :;, 1993 :O;dJtil)n 

7. Physical Signaling (PLS) andAttachment Unit lnterfac(~ (AUI) Specifications 

7.1 Scope. 'I'his section defi.nes the logical, electrical, and mechanical characteristics for the PLS a:ndAUI 
between Data Terminal Equipment and Medium Attachment Units used in CSMNCD 1ocal area network..r.;, 
The relationship ofthis specification to the entire ISO [IEEE] LQcal Area NHtwork standards is shown in 
Fig 7-1. The purpose of this inted'ace is to provide an intfm.:onnection that is simphl and inexpensive and 
that permits the development of simple and ]nexpenl?ive };tAUs. 

OSI 
REFERENCE MODEL 

LAYERS 

LAN 
CSMAICD 
LAYERS 

APPLICATION HIGHER LAYERS 

PRESENT AT! ON I 
•JC 

LOGICA~ LJNK CONTROL 
I 

SESSION I 

I 

TRANSPORT 

NETWORK 

I 
I 

I 

I 
I 

I 
I I 

I 
DATA LINK I 

PHYSICAL 

AUI ATTACHMENT UNIT INTERFACE 
MAU MEDIUM ATTACHMENT Ur~IT 
MDI MEDIUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

Fig 7-1 

DTE 

MAU 

DTE 
(AUinot 
exposed) 

Physical Layer Partitioning, Relationship to the ISO Open Systems Interconnection 
(OS!) Reference Model 

This interface has the following characteristics: 

(1} Capable of supporting one or more of the specified data rates 
(2) Capabte of driving up to 50 m (164ft) of cable 
(3} Permits the DTE to test tht.\ AUl, AUI cable, MAU, and the medium itself 
(4) Supports !1-lAUs for baseband coax, broadband coax, and baseband fiber 

7.1.1 Definitions 

Attachment lTnit lnterfa.ce (AU Interface) {AU!). I.n a local area network, the interface between the 
medium attachment unit and the data terminal equipment within a data station. 

NOTE: Th€> AU! carries encoded oontrol 1md data signals between r.he DTE's PL.S sublayer allcl the M:AU's P lVIAsublayer and prc>vide~ 
iOJ' duple!' data transmission. 

BR. The rate of data throughput (bit rate) on the medium in bits per se!'..'lmd. 

bit time. The duration of one bit symbol (1/BR). 

87 
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!:.'W!fEC·$,(<";.~. · 'L'~'~ 
.Ai-fiwn~~~tsw ~~b. 1ew l'f..4!thm 

d.rcuit. 'L1t\¥ ~~h;i!-ic~tl l'fl(id:h.1n1 on which ai.@taha UF(~ oo:rried Scrll$tl\ t:oo Atrr. Tim dt\tu and ~l)ntr.ol c.l.mtit» 
UJti:i,1lGt of an A ci~uit and a B dr~uit fot<min~r n halunood tmxmmiSlJion <lf2~ M that the ~~il.l carri~d 'nn 
the B ci:t:cuit ht the \n\'"etse a! the s:igna.l ear:d~ o:n th«- A circy,it. 

Cl'i::~eked Oa~t One; {Clll),. A Manehomtm- t.;noodoo.dJIHt "''L" A CDllii\ ~1t1eoded M 1\ 00 for tlt(>. :flYst lml.f "t:>'f 

tim b:li-~ill rmd a Ht fo.t. thn S<1~Jnd halfufl;ho bit•c<>'!J. · 

Cl~cl~~ O~tu ,Ziairo {(.."l){i). A M;:mdwat.tw erti~oq.ed d~ta "tt"' A CDO is ftntmderl rut a HI fur tlt(;' il:rst half 1'if 
· HH~ hJ.t..ooH a,nd a LO fur the ilt>~.d halfoft!'w. bit-miL 

{Amttol Signat One (CS\1~. An ent.'<i®d o:m:trol signal uoo4. (Ill the Co.n.troll'n and C'A>ntrol Out elttnits. A 
CSll0 eneodoo. a:s a.s:ig:rml at halft.he hlt ~t.~ {flHIZ;;. 

Ctm:Q:-~)1 5ign.ui ~~n {CSi.)}. An ~ueiodt»J w:ntrol tign~~l moo O::t th<i Cm:tt.:rol In and Cnn:tt~.il Out citcu.\f(~,,A 
CSO tfi\ au~{~~ as .ft aigual ttt the bit rata (H,f~). 

UU\\1 (IDL). Asi~1nd <C61Hlitd~n whe'ht n!J' trailllttion ~re i)J:t tnt>, tn.mi:!n'U$icm.line w tJOO.(l t9 4<lihte lhtJ t>.tt.d 
nf:,, t:t-tJm~~ ·and ~t¢3~ to Gxis!: 11~r:.th'$.na~t .LO t(l HI t:t'~rwit;i¢:1. tm t1:<!·AVI ci:tt1ruts, An I.Dl, ~lw~ya h~g;n~~; 
with 1.\. Hl r.ign~d k•Y<ll. A d:dver- ill requi.reQ. lA~ 'tl\.1l)d. O<J1 IDL ;(>iguru for !lt. Ieililt 2 hit tiflh·lll! and g , l."~iv«t is 
:te4.~1roo i<l <ktuct WL within LS hit tit~.~ 7.$ fr~r· additionru ditt(tH~;. 

{1) ~1$. dir$cl.lMl· Of da.ta t;rM~n}t-m oo.rvl~d With t;w(~ (m.Hki.ng !:4: total. offl:m~} ~!tli!nl:!.\d dr<::ttih;: "B~ta'' 
and "'~nt:r.ot" 

(:t1 Th<l Dl.l\:~ ey:mf C(m.trd cit~tuit;l:i m·e htti~ytrw:hm.'tly ootild~. th~by. lllimin~t:h~l.i l:fie. n~ fOt· ~¢f'· 
>'l-t:at~.tintill£'nn;ui.t3. Thi& is ·UPOOni,J)lmhed with. ut)~d:irtg c¥flil!. sigrtal.s. The CM:tn~l d:ti:uit, slgtmling 
t>Att'oia tw.miJt~ll.y (ht£t net ·fif tHx~$Sit(Y ~ll.tActl,r) ill(l ual t . .-.. the fJat.nd.rwit 9~naH:ng !"~. 

('3:} 'f'h~ Data cir<::uitfl aro U0ed ml.l:y fl)r dk\tu tmnsi'ul:'. l'f(} control S~igmtla asoociated with the int~rli.i.oo 
a:re p:a!1~ed on tb.e.~ circuit~. Lilrew~e:, t~ Cant~l cireuim sm utwld unly f~Jt c.<)fitrul nwsil!tJJe trnll'B· 
fhr, Nu data a:fgm.J.k: ttr.~K::iat~~d with thB itr~rl"a~~~ !'1'1.'(1 pr~!11aOO tJJl t~~ eirl.'1nitl%. 

"'.lJfAppU.c.~tidn. Th'i~ ;:;tnndacl appi:i'o~ t~;~ thn in~tcihce used ta in~nnoo.t Dttt:!~ 'l~u.':miMcl.l'~QttipmBnt 
fD':l'F.J) to li ~U tb..at is rti1t ih~g:rawd as a pl~ical patt t:<f'ftw. DTE. 'J'h!e ifiwj'fi>C<'$ is. t:u!<.>d tn 

CU ?ruvida the' llTJ~ ~th n':u:~di't 1ndt\Nrtd~n~ t:i:rt' b4.~el:o'and t~ot.~."r~ ht.ua.d,im,nd ooax. tuid 4~tsdmnd £.her 
~i!dia su t;ht.t; idtm:tic{JJ t'LS, ~iAC und J.J,(J m.rt:,Y b•~ um:~d. with ~tiy o.f tlmz(~ :n:u~!i.a. 

i;il) .'PrOVide Jar th~ $1)fW:r('lttOn )Jy Clthle <If Up tl) 50 tn 0:6{ ft) fue DPfllj MU ~l~ MJ.\{_L 

7.1.4 1\<fod~ QfOp~~wn. The Am etill QJ.~l't\te in two difi'i:n~ t'l1Qd,ea. All inwrf~t.;:(m sha11 tmp}fl)rt rhe 
nontuxl mmh), Tlw n:wn!ror mod~ W. optionst 

W1ten 'lh*' in'h~rt<if!i~ is bainiJ ~petat~d :in th!J J4V'mt'f;t n'Hl<te~ theAUr l.s.laglil}t'Hy oom:l~t:(\(1 to thxl MDL 'I'he 
I.i'.rB is :r.eqoi:red w !oHt)w thtl mw:li<t ;,\'cct~SS al.gurithro~ which ptov~dQ a #.ingl~.i{~g!il p-NlCOO.unl ;;:tUnpa:".i'bla. 
>,vit.it. nll Jocu.l ~::'~ n!.'!twel''k llt0dirt, oo smd . .d.ata t;ver tlt~ AID. !'hJJ .1'<1.'\U alwayt> iOK}m.l:a lmdt. ttl the lYl'l'.i 
wlt.amver data the M'J.\U n>vC*liV£irt on. the 1\HJ:!L 

When. the int~rf'fu:fl is tn l:n~~ ~Hm.o.l m<Jid'it)f' tnt)J:itt; th~. MAUll trmmmil;t.er iii! logica:Ur i1>~1lateti friim the 
·w~ium. ~· IIJ:AU, i.t~ this Diede, f.tmeti<nt~ a!! u:n obse'rvat" a.n t.lm · m.lri!ium . .B'ufh the l:npnt fum:.tion and Uto 
aig)l a! 11mU.ity .grtar fm:tclktn .ar~ o~~ttr.:tio:n~fl (~ the MAU iilt.il.t'$ diagram$ fut "'1~--ific d~~ta:i.l!!} 

7.1Ji Mlf:lctttidn of 'Ftilidioo. :nte aHol.l-'ltinn uf funct.lOJiN in tim .AUt is 1m(lh that the w.mjorlty of the 
fum:twnality r.equi:reli by th~ lnt~ c:nt be p·rt"w·icled 'Qy the DTE, lt:!<kvlna t.h(t MA.U M gifnple a~ p<)SlO!'bl•~­
l'hin <livi:.kln. of fu.wotion.'! ia baaed tl.f!ml the-l'M{lgnition. of th£\ fact that .0i.n~. h~ nt.any ~!ftaea., th~ MAU it,t(Y 
l.xt :kcated in an it41:ti:ess.il ile location ~<ijtt~e.n:t f;n the phy'lciCBl medit~m, l'le.t-.'ke <If the MAU mu,y O"~tn oo dif· 
tfCI.);\t t•.ntl uxperu!ive. · · 

·7JJ l'funeti.onarl Spooift~t.ion. 'J'h~.u\Uf ~ U("~<;l~n~i to lrut!m thediff'r>l'encm• ftltwng t;h(~ v~riq!JA media w 
tt~n$~aro.nt tt>'> .flOO>~fbi<l tn tM ll1'K. 1'n;;;.,~~J<;h~~titm m1<lgi~ &~nf;:rl>l s.igttuls &rut th~ funt.'tf4<nal p:rue<~liures 
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sre All ~fld to tt.ua a. ~ 1-'l a a ~«< mode!. a ~M!r.:Iiud MA1J lMI ~~- b$1 tM lJ'l"E 
thru~ tho AUt 

Fig1·2 
Qe;uanti11~d. MAll ~ft:tcld 

Mooy uf tht> tAlrm$ nlmd in ilibl~~Ntioo. aro &"~tit to tht: in~ ~un thls aubt~·r &'td tha MAC 
wbl.~eytlf'. 1'b~it4l wm~ ar~ acl'inud iu tl~t~ ~ Sperit\CIIltifln fur the PLS I>Ubhyru-. 

7Ll ~1\!:A ~Wt} ~ ~. 'rM ~and MAU tmnm~nt.ata by r.u~ «¥ tt 
!li~'lpW.~ ~~Am. 

"t.JU.l ~OJ to PMA ~IQ. ~ Mi-t.nn m~ ~n M .wAt by Fl.$ R~t<r ('fltitift in the 
171'R w P:MA•ub~.,.. C!lnti.~ In the. MAO~ 

...... -... _ .. _ .. _____ ,_·-··· " -··-·-··---
M~~ MM~ 
·-----------~----·····"'···--""""""'""""•-~~~--· mp.:t Output 1t~rttr~&~ 

~t .. :dk ~{}data to oo ~t 
~ ~tt:J~~~M...\U 

~tt!MA!J 

Rcqu-mt tb.<tt Uw. .M.AV oo made a~ 

'l.ai.l.llllltput ~'I'M l~.S ~U~)I"a'r ~~ .s.a mtt;mt nteMA~ t!) tM .M.'\A $ub~ w~n 
the Ft.S a~cr re:trf"'les u ot.rr"Ptrr_U~l'.t frurn. th.& MAC ~b-t~r. 

"l'h~t ph~$iM.l l'@ll!iutinrt of t;ho wtptU 11'1(1$~ l& u coo Qt' ~t em ~~nt by tlut M"S to th~ MAU M thu 
nata Oqt ci:nmlt, Th*' D'rn' ge~ a cno lfthe cn:.rf1'1?lt1·_.UNrr m ri ZFJRO or a em it't:M OlJIPMJ'l'\JJNrT 
.is n ONE, 'fhi!! ~sage is tb:nrt tli1(tl)d-·"'tb.at in, <tfite t.hlll .n~~g€ hM- b«lll'l !Hmt, th4 (•m~t l$ Mt ()(}!\\• 
pletM uver thn AUJ untll oot~ blt tinw h'W!r, Tit~ f#.ttput t'llt'\l'i~ esnrmt be mmt ngain. tttitll t"M bit ~ 
bctng 8(!Dt u a rosult or ooudin1 t.ht~ proyioog t!Utp:U mtlflagn iz emnplt!:ta. 
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tf$().1!'1',1(: ~:!}~,,,_j ~ l~$1! 
<'-"'i$1/Hf;J!l'J St~l SC:<.J; 1WS Hu>lir,;~ 

1 .. 2.::1..1~~ arutpu.t::..Illk ~1e~Muge, 'l'he l~l..~ · ~=•;ubb::ye.r, i'!end& an vntpu.Udk.:mH~suw~ l:(l i;hre 1?'Mt\ sub-. 
layer at all times w.lwn the MAG 5\lhl!>,Y'ei' \$ nnr; l~ tb_H pr~s~ uf ~11ansf(~rrlng fil!t:;mb1ata atrt1;:.'\ th~ ]kiAC 
til PL..!) irltcrf~~~- The outpuLid{tf. tn!Oi!P.4lift) is110 1~nt,:oer ser1~:tand the fu<fit. OlJTPl.J:I',~UN.!T tf' ~:lent Ui\lng the 
ot~tFtufmt~~•mga} as !'i(lQ!l an~ thtl ar.rlwli >Jflh'> fm;;l:; DU'!'P£J1' ... U.Nl'l' r.t.<; the 1\{t1.lJ (:i:\1\ ·be m?~d~ .~)"-":ail a hie 
ior i:l-!l't~· outpul, Jrne M-iplli.:.ldfe meSSiijl& lH A!{Ai:Ul Sf;lilt tn th..a MMJ' wh~n: th~: DA..'J.'A3:X.JM:PLEi'fl~ til 
r~~jfV!ltl :frwt; th~ lV.:..t\C muhllV(J.r: ~nw dGk'l'ilcrl usa.:;e trr the oii.tput}die mt'$r.<l',t~(l is shown in F.'l.~ 7-5, 

'l'he p]1yHi.iJij.[ ~ali:catio:n v:f lh.\¥ t;)Utpl~tj{jU; m(\$<'lllg•' Ill 1DI. "'err:t JJj' th;s r.r.m !;-Q th.~! l~1AU (ll\ thi:; l}i.ttn Out 
citeuit 

'1~2-Ll-~ rmrrrir:&/. Meg,~ag¢ •. ~fh<t .P.L..S' &ubl~~r Se!lda: l'l. rwmu,d ttt\<~<..~rt~ t:-n ih<l 'PMA ~ubl>l,.''~r <dMr it 
rfl><·::.d"-"{~:t H1•~ PlR sttd-t .ri~!i~H :trv:m th~; .rr,s .l'Wli~~ fin~ Id.~tify f!\mdion.. 'l'l1t~ nttf:mnl m<i$~ag~.;., ~>.htJ ,:~(int 
.afr.er n1~:'i'i;R; ()flt~~Sl<:.~\ .. J>{t)!'ffl'OR_.Iv!Ol.Jii: fivl'li the turultij_{eme:nt ~'l)t;ii;y. 'f}u; tuJrrw.~lluesa~1f:,'l:o i:r ~;eu.i. ea,n; .. 
t-lnut<u·ri-Jyby the l":L.S ~Ul)k\..'i'~'r tu t~ 'tvfAU, ut}le*;! th-.e J?L$ Output Ftrn.l.;til>fi l~)qu1J"(*l t.i,u:t thtl nt<~,'£!-.;teq~uMt 
~ne;:ts·a.ge bt~ il~h:i.t tA} p<)nnit; datia otlt.;mt.lfinr.w~r(,(JIWl>t is ·~ffi~ iil,lrl~ c(h~ output, t}t~ ~en~h1~g rifrwr:*~l 
will be rH~u m(!(l wh(·~n t.ru~ ,p[;$ D\it"put J:il+n~ii>n Niurtt.$ tJ). tj~(~ ll'>Ll'i $ttl'!:.<~. 'Ute noh'~~ ::ci,gmd l~ r'i.':ilet .by 
ih~;: S'l1;1~ ~MONJft'Oll,J¥i:(m;m fi;h~ :re;.~~f; funi:tim~ ic. de~crih!Xi lr~N:r~~fn11t by Fig ·r4). 

7.:21.1..,1..4! ii#iJwk MetS{iHJI6 '( Opticnni}. Tbd)l,S ~1uhl~~~#r w;md3 an ,i<rofat~ mes,;!l@~ to {!:.B. P'lflA ( ln 
the :.\lAlH whetulVN' th) P.L.S !mll'b.y£'t r<'<~~i'-'l.'il' SET.J\·~.ONl'i'O'R~)W.'fJJ.li~ tl'c•m lihe man<>gi::'l:fltlllt. >:'n1:ity, Jn 
:t:·6&'POHS!c' tv the .ii;f;!fti<?. I!H:.Sst~g(·~, tlol$. :M:t'\0 eaul'i~ tb.~ !lte-N.rm t.mwlo.wEl to hil'pr&>JS da:t~U}r., the :p'hy,'i!ka1 
medium t<l l'fJ pn~iti'idy J~r.~!VeaU:~a n·r~m ,aff"ed:ing<th'(; ·m~;!li.Um. Sint:e ~'ierwling <>.nd. iilclr.ttof.f!n i:.:dmHl!U!f.S dlf· 
f't~r hum m~lmli ti'<· trw.dlumi :tM tnanner !n Wh'l('ll. th:is I~i.tivt1 izo'iation "f t:he tr~nc&mit.t;h1g mt-lfi.U~ it; 
?H~rom_p.lklhOO. is sp~:dfied .in UH! appri)priate "MAD i3(td::!.ml~ ll:owcver, th~ tnte.ti(; uJi thlli j)l!Sidv~~ i&<>htion of 
t:he tnmsmiit(;:r i ll\ t:(j Hnt."Ute thHt t:rw MAU wiil not intcrf;;1:r~ wit.~~ tihyBi<mJ med.!unl in tiuch <!way a;;: to 
affi:~t tr<<"mmi~«1mM ufothnr ;rl;nt-ionll t'!VP.t:t i.n .Nt(; .evct'l.t that th(HmlHnz mn:ma.Hy·em,Iikyed fx.: rn:,,:.ven\>, th(o 
trMmn-£h.er fto.m ~ffowid:hg rlt~ m~Jd.b!n:l have f;tiJe<l iQ tlQ so, 'f11u tlfY.><:ifitat1uu (If pc..~!Ji.V<• fi.<ii)Atimt :it; nnt to 
b(~ COOh'tru.t-.d. to ;im:!udi' U~{; ()( (.itlnw <Ktil'~! (~ pH.t;.si~\~ dw .. <l.ml}W olCWmf,H<9lt tit!~fun@lL 

Tho:\ pby:si<:;lll rx.HJi-,(~tiQn oHho i<t<Jlaif! me~~<w.-e w (t t;:S!.l'.xrigrml sN.1f; hy tJ:tt~ D'J'El t q tll;;; ~{A{To~~l' ~;tw G<n~· 
h-wl Od; dreult.. 

7.2.1;1.-~ mau ... ~u.eott·Th1e'S!W.g+~ (Opli!ttnal). '1'h~ l'LS s~ihky>.'l: !*m&e tn'!l msu,..r'f'ltm&t tn<M!<ii-l!J<'i tt) 
th(i }}MA ~uhh.t;:Y'tit tf Use 'P.MA ~uhl.ayer it~. (>(;ndhtg' the ri+?tt~./U)i._~V{I.t~b!e m.a¥~r.tgll tmd th€ '!t'l;AC ~hlayi.'J' 
hn~ «tH:lt th\~ first ntrr:Pv:'J:_ 'lJNfT· {:':f. H new 't:rt(X.!;ip,iij!Sima' 'l'}K1 Pl.S ~H~hlay~.r C1mt;ilUUJ~) tO) ~mnd th!~ rnau_ . .:.e,. 
~Ht<:~t HJ(>SI.'~(~ hr the .MAU u:ntU Hw. MAl.::. £nblayer S(m;;ls .. th;e nxrA .... COM.t1Ll!rrg rcq'U0~t 1u the P!~~ Sullo 
1eyi?-.!'t)<)l'Q~'l.. the. MAC t<~ PLSittterfa.ce. 8ee t'lgl117~31 7-G, a:Mi 7-9- fur tlet~lil.s. 

kt ndttitk;n, tilt! tnart..JtJfiJ.UJSt memmgi: .i.il w:iOO. hy ·tn.e Rn~t and rdentify l<'mwtion :ht the H.)f<.IN'flF¥. ~~ 
>rtatr. t~ ~:k:t(:rm'ine wl:wt:~~r tht• MAU hal> the ~spJt,t(~ hrn.tti.nn. 

'rh.~ pb,<ni¢<\l ·::;f;)aliwtimx of ma~J_.rcqr~t i~; a Ci'::'I })Gnt 'byihl.\ iY.r'F~ to tlul M.MJ ou the t1ont:rol-Cmt ci;re~1it. 
Th~ phyrutal. ~·ea'lb:.at'ion of th;;. rwr(l";ftl . mc~gc i~ the lUL i~g:~:t,t'i ~>rt.t ~}' tiH}. P'r:E: to tf~-e MAl! nn the 

Coolt~d 0\l'~ cir:i:uit .. I nthe tiooen()(:i.l>ftbe CO <:ittPJt,. MAGs i:mrfi®it~ntint~ t~m I~>ffh)k Ftu';rti;m <ih:aU a .ct. Hi:i 

iHh"' r.Qrf!:<J.{ ;rm:!-llsnge in pr>:~~entc 'l'h(~ C{J..iu.'enit compoxtents may lx>-•~hll<mt. frnm th~•l:Yl'l'i,.At\1, t)r ?>-L~U . 

.ot.1!. lJ3J!>MA t:.a Jlf,S: mWr'inoo, 1'l:m fullm'liT.Q{·i:nmlsaJ>'tl~ ~an b1) ~thy ih<' J>Jlysi;,;ril M.~ihm.t Atr;sd;. .. 
;rr.\(Ult; .:~u hl.ay~r entJti~s in the MAlJ tu th~ P.'LS ~ubla~er entitle.; m the l)'.n;: 

Mc~>s<>gt• ~'Ytea:r1tng 
-···---'••••-•••--•••-••••-••••-•-•••--•••-•••--•••-•••-••••--•••-•••--••••--••••....-•••-••••••-..-•••-•••-••••--•••-•••-•••-•••-••••••--••••-•-••••••••••••--••••-ooOM ... oo 

· lnput: in.f.ar.!t!J.l tion 

N'(;} input inf<1rmatiurt 

Ert"?r iktx:~t.,xt ~y MAtT 
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~PowerOn + RESET _REQUEST 

!NITIAUZE 
........ ............................ 1-D_T_E_n_os_c_o_•_l_d_o_nt_ify"----·-

• ple_reeet -

DTE has CO • ldtmtify mau_ovoiioble 

i 

\I 

IDENTIFY 1 

ma\:_noLovailoble 

'--• --.norm-nl _ ____.1 I ., b' : mou_avo• c 111 
! 

t 
! 

1 
UNCONOffiONED or 

I Slli!F'lE MAl.! ! ........................... . 

! (See Fig 8-J) 
! • pls_start 

(Se6 fig 8-2) 
!Operclion Simplel 

HAlT 

Uncom~tiblol . 
! ~ 

IDENTIFY J 

i I 

!SO!lEC SS02 3; 19:13 
.;;-;::.;:;tbEE ~;)U.l ~02 ;), 19i3 EJit.HJa 

: ... ~;~~""FY'········ ·i 
.,,~~ 

! 

mer_dona ·• mau_ovciJ<Jb!e 
. --...... -.. ..... .. ····· ..... 

mou_noLavallabJe • :nau_request 'tl 

\J! tstort timerJ v 
'1 

UNCONOffiONED MAU ~ 
...... ",. ' ....... ~ .' .. ' '". . . . .. . Wffil ISOLATE 

SIMPLE MAU ·1 
• pJs_start . i 

,_ .. ....... ~ - .. ' . ~'. ' ... ' ' ..... " .... 

(See fig 8-3) I • piLaimi. 
tOperotlon Slmp!ol I (Soe Fig 8-3) 

OPERATE roperatlon !solo tel ... ...... . ........ ... ............ .. ~. . 
---- ~ • pta_atort 
ldent1fy 

NOTES: (1) All slates m<Jy be omit\<1<.1 exceptiNJTlALi2E O'ICI OPERATE 
(2) "Identity·· meansOT!Scanrecognile uniquely all Cl !T'.f:'S$il{le~ ana the ent"e fomc1!on ha> been 

1tr.p:em~nted 

(:!) "lden:ify" wolh bar means DTE falls to •acognile mau_nci_B'IIIilaOie or tillS a partial imple· 
menlaticn of the function 

Fig7·3 
PLS Reset and Identify Function 

7.2.1.2.1 input Message. The PMA suhlayer sends an inprtt message to the PLS suhlayer when the 
~1AU has received a blt from the medium and is prHpart>d to transfer this bit. to the DTK The actual map­
ping of the signals ort the medium to the type of input message to be sent to the DTE is contained in the 
npecifications for each specific MAU type. ln gt~neral, when the szgnal_qualit_y __ error message is being sent 
by the MAU, thH symmetry specifications for circuit Dl are not guaranteed to be met. 

Th<l physical reahzation of the inpr~t message consists of CDO or CDl waveforms. If the signal_qual­
ity . .~:rror message is being sent from the MAU, the i.nput waveform is unpredictable. 

NCYI"F!: '!'his sigrmJ is not n<!C<l'!Sari\y r<Jtim<:<ll>y th<! Milt: Cans\l h the appro{>ri'lte MA U spccifleulion for t.iming 11.ncl jitter-. 
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'fW-1./l.~ l'J(i.{IQ .. (I ; :!:S!~J 
t"'N$rlf.E~~f:~ S.W ~t?:?#.~,; .;:·tftt'{ I~t~tiu~ 

! .: ·. ,·:··!!.~~~~~ .. :·] 
! ' l... • ~-~~ul_ _ ___ .. _ J 

S~T .... MCNfl'tf't.MOP1 

"' 1 ··--·-···--.. ·-···.J-~SF.T .. MDNff'QiLMDDJ-: 

McmnnR 1 
~~'' ~ , ... ~~,, .... ~,' ,, ,. · ~;.~• '' . , ,,.,,-, I 

I> lii-6(Ctr. l 
...... ~-···~···-······--.,,. ___ .,__J 

!'lg7»4 
iPI..S ~td{-l F~mcthm 

7~1.2.2 ii~put ... #.!lk J:\lfr..mt~e. The P:l\-11\.sublr,ty~t $Crld'S an l:ti-p!lt)dk m-essH.~;.d.o fh~' PLS t<t!hl!q!"..t 
\V:Utm th~ MAlf rl!K·!il' not }tr.-vH du·t<~ w scud m th~ D'J'g_ 
. 'J'l;~{l) ph;y.&'il-tlll'eilli:!$titn r..ftl:w htpu.Od!P me~ti.fJi.~ it> nnlDL ;nmi:, l1ytho MA:U to t.hn I:l'l'.E <>r, ·;±~~ D1~t~Jn 

dt<:'tlit. 

'T.2.t.~.3-aii.tn«l.At~~nltty_Jt'lh'Qr .M~tti!l)g~. 'l'ht~ J:>MA -subl.:t)'\'1' <iOmi;:; 'H 11ig:rml ,;.quality,J:mrr m~>saag€­
tv the :PIS !i!ubhlyet· l.n <tn!>por:!itl to .!111)' <tf thno~~ l~i:ble e;>nditiijnil'-. l'hcst; cnnilitim1s a:re- impl1}~~ <>i~nnis 
1lft-thtt. utm:!im:n, (X)tli..'!k~n r111 ·i.l·ll:' m~xihur, ami tel~pf:i'(m <rf }h<~ :y:.s:t,TJ~U4l~t meii~wg'-'. 'ilwy<ttl'(}.th~wrihcd ,h1 
'th{• :foJl,cwizik!-ltutnb!:•rH& pu:r:-ci~nlph.~. Th~ phyi-ict~1 :r.~lizatiJ:ln vf the ttitfJWl ... {Jtlaiif).•: .. .crn.)t tni~-,.,"~~~~ l4 a .CS(> 
>~ant.hyth16 MAU ta t'h<::> n:rE f)n th* fX.ntr~l In cirtui~. 

·.wr.f"f"W: JJ1f.~ i\iAfJ iti re{lrltn•d,i~ Z\~:&t-xt th.~.~ig~.ai . .ll~~:-t.fit;? ... e~.:~·.,~n~~i~~~Jt-t th.o ~~~~ri~J~ 't::n~~~-WtH~;~-~t~r th'c ~!...:}~J •~-PhwE~1·:;c,, n:-.ti 
~A>t.jtu:t whtm: tJ}t:!> I')'1;E i:~ .to:Ct~n~~,~~ th:tn ~~1-r-ut ~ 1:-~~ 7-9-(,e .. z!'< r:M ~f fqr df;~.dl1J. 

(3) 

hrll~!'.(!p'.'r Hi,grml~ m< ·ilig ~>f(~dimil. Thi> MAU nnw S<.'nll. th€ 3ign.t.:d ... <;pa!ity ... emw tn!>Si>llge :at -a.ny t.i:rtu~ 
du{l w· iml}:{"()~J" ;;;-ignru$ on tll~ m~;-:dium, Th~ ex.ud t1atut11 oi' th(JS(! in1prope:r iiliglmt.;c a:r*. me!!l'Um·· 
Jt~~e.nd¥l:\.t, IJYplr.aHy, this >Xmditil{n ~ulgh.t be t:.atliied by a malfc.ltMi~>l>ing MAU i"fm· Fxanrplt;>, 
rt-!_Pm(U~l"nt h;ln-tt-~n!l} u!>nN~,ct_;ed. i•o t}H;· medium m: by·;;; break N short- in Hw m:~\dicm. Se-e th.$ :11-~}p:r.;,~ 
·pr~t~l' !YlAU ep4:;ci:ffet¥ci0h H1r t.~~c t<'mditicm~ tbnt ;m!iy· ~:iume iJttp~nJI<!:r r>igMl!l! ~m .i fJiYf.n. 

. ,. ' metsmn. 
O:iltlt~l~Jn:, <hll.W.im~ {~Cetm! wlwn. il><l<~ i4tm -t)IU~ :M:A U )$ tr.a;~3lnittl.ng M~ ~1 n:t~tlhun. T'bQ i(lc~t11-1.AIJ 
#hall <>ertd th<f siitmCqualit2f .. ..ern:tr ll:le51$g'J- it'! ('NCi'y i>'~StanC(·) ·w}t;m it:!;;!. pos;;ibl.! fk>r' :it 'U} (*il,()athtin 
tha.t mcrl~ t.h!H'- otte MAU iB h'ttJ.t:'lr.:tittii1_g" oo the 'l'Ma h.1m. 'Th.H ~JAU i>l~n tualw th*-. ~JO>.tl: d<;f:(J~mina.-­
ti"Ul v--t*fiihl~, 1'IHt, MAU sfu1ll n:vt 8fi>Ud th~) iii-gr~f ... ?JrAAity; .. !lJTDr m~s:<~aJJe wh(ril. it:i.'i {ln~bh• tn deter• 
mbre c-t:trn:-hm:iv.ely-t.."to.t .more thatt otu, .MAU :L<;l tmrw.rriitting. 
t1WJ>r..l .JJWJl'it}!.Jrt't"!."11" Mes;mgi> '11~, 1'ht3 ~tAtr aend}\ th!~ rqpM.~-L ~aWy_:n·r-or 1xtC$1H?o:XJ;:{! llt tlt<i ~n:rn" 
plcti<m nfthu 0\;'qmt lhmctloo. Soo l<~ig 1-~l }lt\d S/.-'Ctio:n S fol' ;t;, mm·~ (:irmp'UlU) d~~(~ti\Jtirn-r .->filii~ 
tf~st-. 

7.::.!',t.2.4 .tm:tU .. Y,1J.tlitf~f1l~ J.Jrl~i'l;. 'l'h<.'. 'PMA ;o.ubh~yiH~ $Nid>! fhe. 'iWl.'.i ... ~:t(!itqb!e 'i!!~S>lg~; ~o th!.i 
Pt.$ ~i.\b:lHy~!t wlwn the.~iAU h t:t.vaill\b-1~ t(it•!)ut;m1i. ~ft~ WJJU ... thrmiiabw l!H~S'm%>' i£ al,.,-(1.:;~ #~nt .hy"t~ 'MAll 
lJl,tt 1::-4 ~1Ways p1-epsNd to onlpui: dil:tn. e¥m~p1 wh.tln. it ·is: roqrrired tv .~igtial ihQ. 51gncll .... cruaiit-.1~ernw 
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lr4f~"~ 
;p,a· <>l'l•«.t I'U'~·~ 

,,,,, ,,,,,_.,,_UI«o/'4i~~(J.x«((U-MM'(U,'(o'.VNN.Y.WU(~ 

MMJaum l 
> • ~ >~<"o:o-e '~-""' ·~· ~ ''~"'~*" t < • "'~" s ~:s>:<l<~,.;:.~• 

-~~~ 
If~~ 

~~t--

• ~~wat 
{lf~~} 

-~ J 

.~~ !S~:altfu\U ~>ttut~liiinw»~t~ p~r~~rm~ w~ • ~'!»$, 1·4£. rmd 
1'J,$l~~. 

U'm ~~ ~-tlm1 ~f~ naJ~~ ~·'!& A~J~lJ:U.OO¢ ~ tfu\! htAU t@. ~ME~ ·th 
OmtMin mmri!L 

'7.2..l.li.l:i tJ:tO:u.Jwf.JWai~le ·~$~ (<JP'n<JN:AL), The ?~!A ~.tUblayttr mnds a 
ttMWJWi.Jtiltdltd'114 ~ge to ti·1c PT..S auhmyer Whhfi tb~; MAli t\l. n:lt \t'N\oohh• fur t1utttut. Fii!cw 141 
shuwn 'tM .Mlh\twru&tip uf ~_rlift.ftuaij;qf}l$ !'P ~ Onifj:; utlf111~~rn .. 
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16()/l'fl:(; ~tl0~·3 : 1~<1 
ANS.l/Hi!.l~l:'l Sl.LI !ill2.3, 11l9;~ 'Ediihm 

The ttt.ats.Jwt_(t.:Jailubk message !,s a~ uged by a 11-t<\U thitt contJtins the l~at(! Frrm:ttmt and drn:~ not 
nfX!d to be rondit.iane.d for ~\(tf)\tt m i!ignai the pl'lft\6nc.<~ of th(! l!!<olatc l."urwtion clU'1-ing the .PLS 'Re,;et. Fun~ 
tion (~Fig 7·il n.n<t B--3}. 

The physieai realimlion. ofthe mllU .• lWf:.J.WMable nu~<tsa~ is}) C."Sl~t(Jnt by the Ml:.D. to the n•.rE (ll'\ t..Jl,.>, 

Cm1ttt>J fn circuit. · 

7..2..2 PLS Iht~rfaoo to MAC and M:tw.agemwt Enti.tles, '.i'be PLS .whlayt1' irrwrf-ac~B aes.crihod hero 
o.m for: ni~m:mr.e only, ThU! Section ;;p.t.~cifle!i! Hu:~ lif.'.TV'l(:es !;(mt betwe.(m the MAC Buhlay~n- and ti;w PLS imb­

layer. 

7.2..2.1 PLS-l.\TAC fnterfHue.. The fulluwing ltl('i:\..~ag~ cat~ l~ St~tlt hf.ltWMn PLS suhlny"~Yr- Hntitw~ and 
.MAC f.\UhfayHi!' en.tit~: 

..................... _.·-··--.. -···----······-·······-······-······--........................................................................ -................................. _ ......... __ _ 
M'e~sn~:;-e .Meaninr, 

···of7i11UT_.UNIT ·--···-·············-.ua&"~itt;)f~··MA.u······-···-··--···-···-··-·· 

mrrPt.'~'1.'.J3Tki'tJS R~1)on.sc i;o Oti'I'Pt.IT_UmT 
INPU'.l'_ UNIT D~da -reeelve<llrom tht\ MAU 
CARRlEI~ .. .sTATtTS 
SlGNAL_S'IATUS' 

lndieat:ivn of inpu~ ::\divity 
lndi{:ation af ~:rrorln.a errnr t:ondition ------·-------------

7.%.2.1.1 OUT:PUT-. . .'U.NIT. The ~1.-\C l!u.blu.)'l~r stmdt> the 'PLS lmblnyer: rm OUTPUT_ UNIT mr-ery time 
th<~ MAC subk-t.yer ha.'l 0 bit ta send. Onoo the 'MAC <;-ublt\:Yer has sent an OUl'PU.LGNr'f t~1 t.h.a FLS mlb­
layer, it nt!IY nt)t send anof:her OtJTPUr_tJNIT u.ntil i t lms r~*~i11ed an OtJTPU'r_.STATt:JS m($s.ag0 ffflrn 
the .PLS sublay!il'. The OUT.PHT. ... UNTI' ie a ONE ifi.he 'M'1\C sublaJl~r wcmm the PI..S .i!iubWy~tr to r.:<md a 
CDI to th<~ PMA sub1aJ~X;1'\ a ZERO If a GDu .t:t; <k.>sh-cd, ot a nA'l'A..COlVH'LE'fK {fan lDLis; d<>-'>i:red. .. 

'1JU,l.2 OV'l'PtJTJ;TATU$. 'I'htJO P'LS su.bb:iiy~)r ;:;end~; th(l MAC $til~~ayer OUTPlY.f.LS'l'ATUS ·i,rt 
ro .. ponse to twery Off!Plrr:JJNI'.r l."<'l<~iv~ by t:ht~ Pr.8 subh:i,~"t~r, OUTNJT ... ~"l'A'l'US l!e:ni is !m 
Ol.f.l'Pt.1'1' ... .N1:!1.XT if ih.t' PL.') $ublay~ !s ~ad.,v to acc<!pi; tho ne~t OU'l~!~lJ'T.)Jlir'l' f.rmn th.e MAC ~uhJaytt, 
or ~).1\ (JIJ'l'PUT . .AB'OR'l' if th(~ PLS $1.l.htayer W(l.3 n<>~; ahle to 1m1C!'i!!S the prov11lus (JtJ'1'PlJ'1'~.UN1T. ('J'lm 
JlU!1tOSi:+ af (}U'l'PU'r_~rrATtrs i~ t{) s.yrumron.h!e the M'.AC l!ublaya- rlnta cutp-u.t with. t:he data rti~<~: l)f t.he 
ph;t>si<;Rlme,;:i·iunt.} 

7 .2.2.1.3 INPU'CU1'1'1T, 'rh» Pl.S .Suhlayl:'r !Jend.s ~ M.-<\C subl.n}'\)r an l.N'PlH ... .LrNIT C'l!f!fry' ti.ml" t.h(! 
.PLS nJOOives an in.pu.t .m~age frnm t.he PMA subkiycrr. Th(1 Jti"PU'l'.Jj"NlT i~ a ON.E if th.e PL.'S t<Uhlayer 
n'ceiv-M s. CDl. f.com the P"'L'\ subley~r, a :ZERO if lh<-' PL..~ ;sul:ih1yer n.'CeiVes I} 000 from the PMA &ublaycr. 

7.2.2.1.4 CAltRJ:fi!lt..STATU:S. 'l'b.e PI..S subl<\Y<'r ll<~ds the MAC ;rubJayer CARRIEH..STATIJS 
whe-never the .PI..S suhlnyer deWct5 a change in <'.amel:' statui\. The PL.<:; suh!aycr sands CARRIER_ON when 
it r(!t.'1li¥cs an ir.;nlt m• sigr.al_quality_urf'tfr mc-ssag0 from the PMA and Uw previous C'<t\RRIKR_.STA'l'llS 
that too PIB sub.lay~ gent to w MAC liUblayar was CA.IUUER_OF.F, 'fh~ PI..-.'3 ~ublayer s•mds 
CARRIER_OFF wlwn :it -r~.eivt~ an inp:Jt:Jdl.~ from t.h~ PMA sublayer. M sigr.at.Jlu'Glity_p-ror (either 
rna a . .affailabie or mm.( ... Mt_~<-'f1i1able) m.es~E.> llfld th(l previous (',ARJUFJR,_S'I'A 'I'US th•~t tha P.LS E!Ub!ayer 

~cui oo the MAC ~ltl~er waa C:\RltT.ER. .. ON. 

7.2.2.Ui SlGN'AL_8.'1'ATtlS. 'I'he PLS 3Uhla~r ~end.~; tha MAC iauhla'Jt'r SIGNAL ___ $'l'ATUS 
whenevet the PL.'S s~.<bbym: d~lbw1;s £i c.hangn in th£1. 1>Jgnal quality («~, reportNl by tJu~ PMAt Tht\ PI:.S 
subl.ayer sendi\ SlClNAIJ;.R:ROR wh.ecn it f'l\(:(!tV!'.!'! Jll(igl't<J:/...(.Iltctliey ... errfJr En('-!;~aga frmn tht>r PMA subluy.>r 
and th0 plX~Y'im;t.'!. SIGNA.L __ S'r ATIJS the PL._!) Jsabla.y-e-t> ~n t wu~ NO •. Sl UNAt, .. l!~':RltoR: 11:w PL.$.-s ultl.a:ym: 
lf(mdo! NO.):U.(U\j'AI •... Rlf.fl,()ft wh~m. ]t ret-civi:;.!! no ilfsn()t_..,tJualit:f .. JJrt'ti'r {~>'it~e-:r rrmi.f_p.t!r.¥:il<:hw , o-r 

nul>ti: .... tW(....<Wttila.b!.c) me~~\gV from the PMA suhl!iyt::r a.nd tbe pr!,"Vl(JU$1 CA.rutmr~J1TN'rtJS that the :Pl.S 
sent tn the MAC subia.~:r w-as 81GNAL.l:l\.R0ft 
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7.2.2.2 PLS-.Management Entity InterfSlce. The following messages may be sent bi~tween the PLS 
sublayer entitios an<i intra)ayer or higher layer managf'ment entitiHs: 

·-------- -·-··-··-···-···-··-···-··- ···-··- ···- ··--------
Mes;,;age Meaning 
------···-···- .. ·-···-···-···-···-·--···-···-···--·- ··-------

RESET REQUEST 

RESET RESPONSE 

MODE_ CONTROL 

SQE_TEST 

Reset PLS w initial "Power On~ state 

Provides operational information 

C(ln trol operatinn 

Signal Quality Error test results 

7.2 .. 2.2.1 RESET_REQUEST. The manageme11t entity sends the .PLS sublayer RESb'T_REQUES'f 
when the PLS subhtyer needs to be re-set to a k'nown state. Upon receipt of RESET_REQUEST, the PLS 
sublayer resets all internHllogic and restarts all functions. See Fig 7-:3 for details. 

7.2.2.2.2 RESET_RESPONSE. The PLS st1blayer sends the management entity 
RESET._R SPONSE upon completion of the Res~t ~nd Identify Function (see Fig 7-3 and 7 .2.4.1) whether 
invok<~d due to power on or due to a R.ES.ET_REQUEST. vVhich RESET_RESPONSE was sent is deter 
mined by the Reset and Identify Funct..i.on. A RESET_RESPONSE of OPERATION SIMPLE, OP£RATION 
lSOL.I\TE, or OPERATION CONDITIONED is sent ifthe MAU is compatible with the DTE and th<J MAU 
is simple (no isolate) or if the DTE does not support Isolate even if Isolate is supported by the 1\'lAU, sup­
ports Isolate but does: not require conditioning, or supports Jsdate and doe:s require conditioning to output. 
A RESET_RESPONSE of INCOMPATIBLE is sent if the M.AU is not compatible with the DTE (£hat is, i11e 
M.AU requires conditioning but the DTE does not support conditioning). 

7.2.2.2.3 MODE_CONTROL. The management entity sends MODE __ CONTROL to the PLS sub· 
layer to control PLS functions. MODE ... CON'l'ROL capabilities: are as follows: 

Message 

ACTIVATE PHYSICAL 

DEACTIVATE PHYSICAL 

SET _MONITOR_MODE 

RESET_MONITOR_MODE 

Meaning 
···-·-···-·----··------

Supply power on circuit VP 

Remove power from circuit VP 

Send Isolate to MAU 

Send Normal to MAU 
----···- ···-···-···-·----

7.2.2-2-4 SQE_'l'ES'l'. The PLS sublayer S<'nds SQE_TES'f to the mahagement entity at the conclu­
sion of each sibmal_quality_error test (see. Output Function, 7.2.4.3). The PLS sublayer sends 
SQE .. ;rEST_.ERROR if the sign.al._qualit)'..J~rror test fails or SQE_.T.EST_OK ifthe signal_.quality_error test 
passes. 

7.2.3 Frame Structure. Frames transmitted on the AUI shall have the following structure: 

<silence><preamble><sfd><data><etd><silence> 

The frame elements shall have the following characteristics: 

<silenc.e> 
<pr eamble> 
<sfd> 
<data> 
<etd> 

.C_haraderistics 

"' no transitions 
=alternating (CDl) and (CDO) l 56 bit times (ending in CDO) 
= (CD1)(CDO)(GD1)(C.DOJ(CDl)(CDO)(CDl)(CD1) 
=8 x N 
=lDL 
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7.2.3.1 Silence. The <silence> delim&ter provid.:s an ob.~ervation window for an unspecified period. of 
time during which no transitions occur on the AUl. The minimum length of this period is specified by the 
access procedw·e. 

7.2.3.2 Preamble. The <preamble:> delimiter begins a frame transmissior, and provides a signal tor 
rt~<:<~iver synchronization. The signal shall be an alternating pattern of rCDl) and reDO). This _pattern shnll 
be transmitted on the Data Out circuit by the IYf'E to the MAU fhr a minimum of 56 bit times at the begin· 
ning of each frame. The last bit ofthe preamble (that .is, the final bit of preamble before the start of frame 
delimiter) shall be a CDO, 

The DTE is required to supply at least 56 bits of preamble in (}rder to satisfy system requirements. Sys­
tem components consume pn~amble bits in order to perform their ftmctions. The number of preamble bits 
sourced ensures an adequate number of bits are provided to each system component to conectly implement 
its functio.n .. 

7.2.3.3 Start of .Fr~\me Delimiter (SF'D). The~ <sfd> indicates the start of a frame, and follow.~ the 
preamble. The <sfd> element of a frame shall be 

(CDl.)(CDO)(CDlXCDO)(CDl)(CDO)(CDl)(CJ:ll) 

7.2.3.4 Data. The <data> in a transmission shall be in multiples of eight 18) encoded data bits lCDOs 
and C'D'ls). 

7.2.3.5 End of TI·ansmission Delimiter. The <etd> ddimit<!r indicates the end of a transmission and 
serves !,{1 turn off the transmitter. The signal shall he an IDL. 

7.2.4 PLS Functions. The PLS sublayer functions consi:;;t of a Res<>t and fri<'ntiry Function and five 
.;imultaneous and asynchronous functions. Thesl' fundions are Output, Input, Mode, Error Sense, and 
Carrie.r Sense. All of th<~ flvn function;:; arc ;;tartcd immediately following the oompktion of the Reset <md 
Identify !''unction. These functions are depicted in the state diagrams shown in Figs 7-3 through 7-8, using 
notati01t described in 1..2. 1. 

7.2.4.1 Reset and Identify Function. The Reset and Identify Fund ion is executed any time ei!:heT of 
two conditions occur. These two conditions are ''power on" and the receipt of RESET_REQUEST from tho 
management entity. The Hcset and ldont.ify !<,unction initializes atl PLS functions, and Coptit>nally) d<)tcr­
mines the capability of the MAU attached to the AUl. Figure 7-3 i.s the st1.1te diagram of th€' Res€'t and 
Identify Function. The Idtmtify portion of the function :is optional. 

7.2.4.2 :Mode Function. The .MAU functions in two modes: normal and monitor. The monitor mode is 
optional. The state diagram of Fig 7-4 depict.; i-he operation of the Mode Function. When the 1\:L>\.U is oper­
ating in the normal mode, it functions as a direct ~;onnection between the DTE and the meditun. Data sent 
from the DTE are impressed onto the medium by the MAU and aU data appearing on the medium an! sent 
to the D'I'E by the MAU. \<\"hen the MAU is operating in the monitor mode, data appearing on the medium 
is sent oo the DTE by the MAU as during the normal rnrxle. signai_quality_error is also asserted on thcAUI 
as during operation in the normal mode. However, in the monitor mode, the means employed to impreils 
data on the physical medium is positively prevented from affecting the medium. Since signaling and isola­
tion techniques differ from medium to medium, the manner in which this positive isolation of the transmit­
ting means is accomplished is specified in the appropriate MAU document. However, the intent of this 
positive isolation ofthe transmitter is to ensure that the MAli will not interfere with the phy·sieal medium 
in such a way as to affect transmission of other stations even in the event of failure of the normal transmit­
ter disabling control pat hill within the tr<tn~;;mi tbng mechanism of the MA U. 

'l'hc monitor mode 1s intended to permit a network station to determine if it i;;; the source of interfen.•nC(! 
observed on the medium. 

NOTE: Th11 monitor mode is intended to be uoed only by Netw<.rk Munngcuwnt for f11.ult isolal'lon. >1nd m<twork opcl'atian veriticat.lon. 
It i$ intended tlwl tho isolait m""S"'fi" provide dired control ov~r t.ho mode fun~tion :so that these tasks can b~ p<:".rformed. l.MPHOP~JH 
USE OF THE ISOLi\:J'g F1..iNCTION GAN CAUSE ERRONEOUS FRAMES. Sr,rtion. 5. Lay.;,· Ma•ugo<rnt'"' provirl~·s <i••t3il5 on th"' 
pmp?.r use oft.his function . 
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NOTE: UCT = unconditional transition 

Fig 7-7 
P.LS 'J!':!rror Sense Function 

7.2.4.4 Input Function. The PLS sublayer Input Function t:ratt.sparently performs the task of uaLa 
transfer n·om the l.VL4.U to the lY1AC sublayer. The ~tate dia~:rram of Fig 7-G depicts the input .Function 
operation. 

7.2.4.5 Error Stmse Function. The PLS sublayer Error Sense Function perfor>ms the task ofsending 
SIGNAL_STATUS to the MAC sublaycr whenever there is a change in the si),"'lal quality information 
received from the 'l'vt-"'.U. 'fhc state diagram of Fig 7-7 depict.'l the Errur Sense Function operation. 

7.2.4.6 Carrier Sense Function. The PLS sublayer Carrier Sense Function performs the task of 
sending CAHRIER_STATUS to the 11'1:\C sublayer every time then; is a change in CARRIER __ STATUS. The 
state diagram of Pig 7-8 depicts the Carrier Sense Function operation. 

Verification of the signal_quaW-y_error detection mechanism occurs in the following manner (in the 
absence of a fault on the medium). 

(1) At the conclusion of the output function, the DTE opm1s a tim~ window during which it <"xpects to 
see the signa,l_quality __ error signal asserted on the Control In circuit. The time ~indow begins when 
CARR.IER__STATUS becomes CARRIER__ OFF If execution of the Outpnt Function does not cause 
CARRIER_ ON to occur, no SQE t<!st occurs in the DTE. Th.<• duration of the window shall oe at least 
4.0 r-s but no more than 8.0 1-lS- During the time window {depicted as carrier_jnhibit_timer, Fig 7-8) 
the Carrier Sense Function is inhibited. 

(2) The MAU, upon waiting Tw {wait time) after the conclusion of output, aetivates as much ofth~ sig­
nal quality error detecting mechanism as is poss-ible without placing signals on the m11dium, thus 
sending the signal __ qualityerror message across the AUI for 10 ± 5 . bit times (10/BR ± 5/BR 
seconds). 

(3) The DTE interprets the reception of the s·ignal __ quality __ error message from the I\fAU as indication 
that the signal_quality _error detecting mechanism is operational and the signal_qu.a.iity~error mes­
sage may be both sent by thH iv-rAU and recei-ved bythH DTE. 

NOTES: (1) The occun<m"'-> of mu!tlple (overlapping) tr"n.sroitl~rs on the medium during the time that the test wia~ow is 
OJR'u, iJ;; SlJedtled .abr,ve, will s::~tis-fy the test and will vm·ify pr(lper operation oftne signal quality error detee~ing mc>.dtaniBm 
and sending ""d rec'<;iving of the appre'p!'iate physkai erro~ m(•ssage. 

(2) If signal __ quali!y __ error exists at lhe DTE before CARRIER_ OFF' occw·s, thul the Collision Presence test sequen<;e 
within the PI~':l a~ described in 7.2.4-.a above shall be aborted r.s shown -in Fig 7-8. 

1.3 Signal Characteristics 

7.3.1 Signal Encoding. 'I\vo different signal encoding mechanisms m~w be used by the AUL One of the 
mechanisms is used to encode data, Hw othe-r to encode control. 
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7.3.1.1 Data Encoding. Manchester encoding is used f(rr the transmission of data across the AUL 
Manchester l.'.ncoding is a binary signaling mecha-nism that combines data and dock into "bit-symbols,'' 
E-ach bit-symbol is split into two halves with the second half containing the binary inverse (If the 'flrst half; 
a transition always occurs in the middle of each bit-symbol. During the first half of the bit--symbol, the 
encod<·ld signal is the logical complement of the. bit value being encoded. During the second half of the bit­
symbol, the encmjed signal is the uncomplerrwnteri value 1\fthe bit being encoded . Thus, a CDO is encoded 
as a bit-symbol in which the first half is HI and the second half is LO. A CD 1 is encoded as a bit-symbol in 
which the first half is LO and the second half is HL Examplf.'.s of Manchester wav(;forms are shown in 
Fig 7·10. 

'l'be line condition IDL is also u5ed as an encoded signal. An IDL Hlways starts with a .HI signal leveL 
Since IDL always starts with a HI signal, an additional transition will be added to the data stream if the 
last bit sent was a zen>. This transition cannut be eonJnsed with docked data (CDO or CDl) since the tran­
sition will otcur at the start of a bit celL There will be no transition in the middle of the bit celL The 1DL 
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