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UH Numocr ofoctctttl'ransmittedOK: Recommended, Read only, 32 bit counter. 
'l'h.il! contains a count of data and padding octet. of fram ... that are su«e""fully transmitted. Thi.o 
counter is incremented when the TranmnitStatus is reported"" tranMlitOK. 'The update occurs in 
the LayerMgmtTrarumritCounten proced.un (5.2.4.2). 

(6) Number of Frames with deferred'I'ran.missioIUl: Recommended, Read only, 32 bit counter. 
This contain.'! a count of frame. wh06e tl"ansnrillBion was delayed on it. first attempt beo::aWle the 
medium wM busy. Thill rounter i8 incremented when the Boolean variable deferred haa been 
asserted by the TransmitLinkMgmt function (4.2.8). Frames involved in any collisiOlUl are not 
Munted. The update OCCIIrll in the LayerMgmtTJ"all8mitCOunte .... procedure (5.2.4.2). 

(7) Number ofmulticastFrame.Tran.mittcdOK: Optional, Read only, 32 bit counter. 
This contain.s a count of frames that are 8Uuesdu.l!y tmnsmitted, WI indicated by the 8tatus value 
tranMlitOK, to a group destination address other than broadcast. The update occu .... in the Layer. 
MgmtTran8mitCounte .... procedure (5.2.4.2). 

(8) Numher ofbroadca.tFramesTransmittedOK: Optional, Read only, 32 bit counter. 
This contains a count of the frames that were Bw:c<)S!Ifully transmitted 88 indicated by the Trans· 
mitStstus b"anomitOK, to the broodcast addIe ..... Fram ... tran..mitted to multicast addres_ are 
not Irroadcastfram ... and are eIcluded. The update OCcur. in the La.f{'rMgmtTranBlIlitCountem pro
cedure (5.2.4.2). 

5.2.2.1.2 MAC Transmit Errw Statistic. Deacriptions. This section defines the MAC 8ublayer 
transmission related error stati.ti08. 

(11 Number oflateColiision, Recommended Read only, 32 bit counter. 
This contain.'! 8 oount of the tim ... that a collision hal been detected later than 512 bit times into the 
trllMmitted packet. A late colli. ion i. rounted twice, i.e., both as a collision and .... a lat.eCoJ..li.sion. 
Thill counter is incremented when thc lateCollisionCount variable is nontero. Tho update i. incre
mented in the LayerMgmtTraru!mitCounters procedure (5.2.4 .2). 

(2) Number offram ... aborted due to exre!I.iveColli.ion, Recommended, Read only, 32 bit counter. 
This contain. II count of the frames that due to ""Cll!!8:ive collisions are not tl"anomitted sucCCIIOfuily. 
Thi8 counter is incremented when tho value of the attempts variable equal. IIttemptLimit during a 
l:ransmiBBion. The update occ\U"fl in the LayerMgmtTransmitCoonters procedure (5.2.4.2). 

(3) Number effram ... lo..t dueto internaIMACl'rIlWlmitError, Recommended, Read only, 32 bit counter. 
This containB a count offi-ames that would otherwise he transmitted by the station, but could not be 
sent due to an internal MAC 8ublayer tranllIDit error. If this counter i8 incremented, then none of 
the other counters in this ""dion are incremented. The eI8.ct meaning and mechanism for incre
mentin~ thia counter i. implementation-dependent. 

(oi) Number of carrierSenaeErrors: Recommended, Read only, 32 bit counter. 
Thi. contains a count of tim"" that the ""rrierSense variable WBB not asserted or was dea ..... rted 
during the tran.'!miMion ofa framo without collision (l!Ce 7.2.4.6). 'Ihi8 counter is incremented when 
the carrierSen.eFailure flag is true at the end oftran.mi .... ion. The update 0C<:\1I"II in the LayerMg_ 
mtTrllWlmitCountera procedure (5.2.4.2). 

(5) Number of fram"" with """"""iveDeferral: Optional, Read only, 32 bit counter. 
This contaiWl a count of fram ... that were deferred for on eu ... mve period of time. This counter may 
only be inaemented once per LLC tran.mi!lllion. ThiB counter Is incremented when the exre\IsDefer 
flag is llet. The update """u ... in the LayerMgmtTranamitCountero procedure (5.2.4.2). 

5.2.2.1.3 MAC Receive Statistics DellCriptlollA 

(1) Number offioamc..Rec:eivedOK Mandatory, Read only, 32 bit counter. 
Thi. contam. II count of frames that Il1"O successfully received (.-eceiveOK). ThiB doeo not include 
frame. rcceivod with frame-too-long, FCS, length Ill" alignment e:rToro, or frames lost due to internal 
MAC .ublayer error. This counter i. incremented when the ReceiveStatus iB reported "" rcreivcOK. 
The update 0C<:\1I"II in the LayerMgmtReceiveCounte ... procedure (5.2.4.3). 

(2) Number of odetllReceivedOK, Recommended, Read only, 32 bit counter. 
Thil contain. a count of data and padding octets in fram ... that are oUCCOflofully received. Thi. does 
not include octet. in frames rec:eived with frame-too-iong, FCS, length or alignment errors, or 
frames ]""t due to internal MAC 8ublayer error. Thi. oounter i. incrementod when the result of a 
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[M Numocr ofoctct8TrllnamittedOK: Recommended, Read only, 32 hit counter. 
Thia contains II rount of data and padding octet!! of frame!! that are au«e""fully transmitted. Thill 
rounter ia incremented when t.he Tnll"""itStatu8 is reported U If"an&ll\itOK. 'The update oocuu in 
the LayerMgmtTrarumritCouDten procedlll"<' (5.2.4.2). 

(6) Number of Frames with deferred'i'rIlD.miBl!ion.s: Recommended, Read only, 32 bit counter. 
This contaiM a oount offromeo whoee transmillilion iii .... delayed /Ill it.g first aUAlmpt beo::auae the 
medium wl\5 buay. '!'hi.! counter i& incremented when the Boolean vllriahle deferred haa been 
..... ......ted by the TrlllUlmitLinkMgmt function (4.2.8). Frameg involv&d in allJ' collisionll are not 
counted. The update oe,,,,,,, in the LayerMgmt'I'ranamitCountem procedure (5.2.4.2). 

(7) Number ofmulticastFramesTranomittodOK: Optional, Read only, 32 bit counter. 
This contailUl II count offrame8 that are 8Utte88fuUy transmitted, WI indicated by the 8tatu.o value 
tran!lm.itOK, to a group deotination address other than broadcast. The update ""curs in the Layer. 
MgmtTrll.D.8mitCounters prooed"", (5.2.4.2). 

(8) Numher ofbroadca.tFrsmesTrlll\8Ilri.ttedOK: Optional, Read only, 32 bit counter. 
This contains a count of the frames that were allCQlll;!lfully transmitted ao indicated by the Trans· 
mitStatUli tranomitOK, to the broadcast IIddre .... Frame. tranamitted to multicast addres_ are 
not broadcastframeo and are eIcluded. The update OCCur. in the LaY<'rMgmtTran!lm.itCountenl pro
cedure (5.2.4.2). 

11.2.2.1.2 MAC Transmit Errvr Statistic. Deacriptions. Thi.I! section defines the MAC 8ublayer 
transmission related error stati"tiCli. 

(1) Number oClateCol\ision' Rerommended Read only, 32 bit counter. 
Thi.o contaiM 8 count of the tim ... that a coIli.ion hal been detected later than 512 bit timeB int<> the 
tranamitted packet. A late colli.ion is counted twice, i.e., both as a collision and l1li11 lat.eCol..liHion. 
Thia counter is incremented when thc lateCollisionCount variable is nOmero. The update i. incre· 
mented in the LayerMgmtTrarumitCountenl procedure (5.2.4.2). 

(2) Number ofCrames aborted due to exre!I.iveCollioion: Recommended, Read only, 32 bit counter. 
Thi. contain" II COWlt of Ute frame. that due to eIcesRYe collisions are not tranomitted succea8fully. 
'!'hi.! coWlter is incremented when th .. value oCthe attempu. variable equal. IIttemptLimit during a 
transmiBsion. The update occurII in the LayerMgmtTransmitCoonters procedure [5.2.4.2). 

(3) Number offram"" lost dueto intcrnaIMACl'raWlmitError: Recommended, Read only, 32 bit counter. 
This contains a count offrame" that would otherwise be transmitted by the station, but could not be 
sent due to an internal MAC .ublayer transmit error. If this counter i. incremented, then nono of 
the other countenl in till. ""d;ion are incremented. The eIact meaning and mechanism for incre
menting thia counter is implementation·dependent. 

(4) Number ofcauierSenseErro .... : Recomm .. nded, Read only, 32 bit counter. 
This contairu a count oC tim"" that the carrierSenoe variable W8Il not all.llened or WIIS dea ..... rted 
during the traDllmiMion ofa framo without collision (""" 7.2.4.6). Thia counter iB incremellted whell 
the carrierSen.eFailure flag i8 tMle at the end oftran.miMion. The update 0CCut1I in the LayerMg. 
mtTrllJll!mitCountenl procedure (5.2.4.2). 

(II) Number of frameR with exce .... iveDeferral' Optional, Read only, 32 bit counter. 
This containo II. count of frames that were deCerred Cor on eu""sive period of time. '!'hi.! counter may 
only be incremented once per LLC trllDllmiSllion. Thia counter i. incremented when the exoo\IBDefer 
flag ill ",,1. The update """Unl in the LayerMgmt'I'raD8tnitCountero procedure (5.2.4.2). 

5.2.2.1.3 MAC Receive Statistics De..,riptloDll 

(I) Number offramcaReeeivcdOK: Mandatory, Read only, 32 bit «lUnter. 
Thi" contam. a count of frames that are 8uccessfully received (receiveO£{). Thia doeo not include 
frame. rcceivod with frame-too-long, FCS, lengih or alignmenterro .... , or frame. lost due to internal 
MAC .ublayer error. This counter i. incremented when thc ReceivoStatlu iB reported "" rcceivcOK. 
The update 0CC1U"II in the LayerMgmtReceiveCountef1l procedure (5.2.4.3). 

(2) Number of oc:tet!!ReceivedOK: Recommended, Read only, 32 bit counter. 
Thil contain. a count of data and padding octets in fram ... that are oucceaofully ~ived. Thio do ... 
not include ""teu. in frames roceived with fram .... too-long, FCS, length or alignment errors, or 
fremesJ""t due to internal MAC auhlayer erT<ll". ThiIo counter iB incremented when the reIlult of a 
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reception is reported as a receiveOK status. The update occurs in the LayerMgmtReceiveCounters 
procedure (5.2.4.3). 

(3) Number of multicast Frames Received OK: Optional, Read only, 32 bit counter. 
This contains a count of frames that are successfully received and are directed to an active non
broadcast group address. This does not include frames received with frame-too-Iong, FCS, length or 
alignment errors, or frames lost due to internal MAC sublayer error. This counter is incremented as 
indicated by the receiveOK status, and the value in the destinationField. The update occurs in the 
LayerMgmtReceiveCounters procedure (5.2.4.3). 

(4) Number of broadcast Frames Received OK: Optional, Read only, 32 bit counter. 
This contains a count of frames that are successfully received and are directed to the broadcast 
group address. This does not include frames received with frame-too-Iong, FCS, length or alignment 
errors, or frames lost due to internal MAC sublayer error. This counter is incremented as indicated 
by the receiveOK status, and the value in the destinationField. The update occurs in the LayerMg
mtReceiveCounters procedure (5.2.4.3). 

5.2.2.1.4 MAC Receive Error Statistics Descriptions. This section defines the MAC sublayer 
reception related error statistics. Note that a hierarchical order has been established such that when mul
tiple error statuses can be associated with one frame, only one status is returned to the LLC. This hierar
chy in descending order is as follow~: 

frameTooLong 
alignmentError 
frameCheckError 
lengthError 

The following counters are primarily incremented based on the status returned to the LLC, and there
fore the hierarchical order of the counters is determined by the order of the status. 

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

(2) Number of frames received with alignmentErrors: Mandatory, Read only, 32 bit counter. 
This contains a count of frames that are not an integral number of octets in length and do not pass 
the FCS check. This counter is incremented when the ReceiveStatus is reported as alignmentError. 
The update occurs in the LayerMgmtReceiveCounters procedure (5.2.4.3). 

(3) Number of frames lost due to internalMACReceiveError: Recommended, Read only, 32 bit counter. 
This contains a count of frames that would otherwise be received by the station, but could not be 
accepted due to an internal MAC sublayer receive error. If this counter is incremented, then none of 
the other counters in this section are incremented. The exact meaning and mechanism for incre
menting this counter is implementation-dependent. 

(4) Number of frames received with inRangeLengthErrors: Optional, Read only, 32 bit counter. 
This contains a count of frames with a length field value between the minimum unpadded LLC data 
size and the maximum allowed LLC data size, inclusive, that does not match the number of LLC 
data octets received. The counter also contains frames with a length field value less than the mini
mum unpadded LLC data size. The update occurs in the LayerMgmtReceiveCounters procedure 
(5.2.4.3). 

(5) Number offrames received with outOfRangeLengthField: Optional, Read only, 32 bit counter. 
This contains a count of frames with a length field value greater than the maximum allowed LLC 
data size. The update occurs in the LayerMgmtReceiveCounters procedure (5.2.4.3). 

(6) Number of frames received with frameTooLongErrors: Optional, Read only, 32 bit counter. 
This contains a count of frames that are received and exceed the maximum permitted frame size. 
This counter is incremented when the status of a frame reception is frameTooLong. The update 
occurs in the LayerMgmtReceiveCounters procedure (5 .2.4.3). 

5.2.2.2 MAC Actions. This subsection defines the actions offered by the MAC sublayer to the LME 
client. 
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reception is reported as a receiveOK status, The update occurs in the LayerMgmtReceiveCounters 
procedure (5.2 .4.3). 

(3) Number of multicastFramesReceivedOK: Optional, Read only, 32 bit counter. 
This contains a count of frames that are successfully received and are directed to an active non
broadcast group address. This does not include frames received with frame-too-Iong, FCS, length or 
alignment errors, or frames lost due to internal MAC sublayer error. This counter is incremented as 
indicated by the receiveOK status, and the value in the destinationField. The update occurs in the 
LayerMgmtReceiveCounters procedure (5.2.4.3). 

(4) Number of broadcast Frames Received OK: Optional, Read only, 32 bit counter. 
This contains a count of frames that are successfully received and are directed to the broadcast 
group address. This does not include frames received with frame-too-Iong, FCS, length or alignment 
errors, or frames lost due to internal MAC sublayer error. This counter is incremented as indicated 
by the receiveOK status, and the value in the destinationField. The update occurs in the LayerMg
mtReceiveCounters procedure (5.2.4.3). 

5.2.2.1.4 MAC Receive Error Statistics Descriptions. This section defines the MAC sublayer 
reception related error statistics. Note that a hierarchical order has been established such that when mul
tiple error statuses can be associated with one frame, only one status is returned to the LLC. This hierar
chy in descending order is as follows: 

frameTooLong 
alignmen tError 
frameCheckError 
lengthError 

The following counters are primarily incremented based on the status returned to the LLC, and there
fore the hierarchical order of the counters is determined by the order of the status. 

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

(2) Number of frames received with alignmentErrors: Mandatory, Read only, 32 bit counter. 
This contains a count of frames that are not an integral number of octets in length and do not pass 
the FCS check. This counter is incremented when the ReceiveStatus is reported as alignmentError. 
The update occurs in the LayerMgmtReceiveCounters procedure (5.2.4.3). 

(3) Number of frames lost due to internalMACReceiveError: Recommended, Read only, 32 bit counter. 
This contains a count of frames that would otherwise be received by the station, but could not be 
accepted due to an internal MAC sublayer receive error . If this counter is incremented, then none of 
the other counters in this section are incremented. The exact meaning and mechanism for incre
menting this counter is implementation-dependent. 

(4) Number of frames received with inRangeLengthErrors: Optional, Read only, 32 bit counter. 
This contains a count of frames with a length field value between the minimum unpadded LLC data 
size and the maximum allowed LLC data size, inclusive, that does not match the number of LLC 
data octets received. The counter also contains frames with a length field value less than the mini
mum unpadded LLC data size. The update occurs in the LayerMgmtReceiveCounters procedure 
(5.2.4.3). 

(5) Number offrames received with outOfRangeLengthField: Optional, Read only, 32 bit counter. 
This contains a count of frames with a length field value greater than the maximum allowed LLC 
data size. The update occurs in the LayerMgmtReceiveCounters procedure (5.2.4.3). 

(6) Number of frames received with frameTooLongErrors: Optional, Read only, 32 bit counter. 
This contains a count of frames that are received and exceed the maximum permitted frame size. 
This counter is incremented when the status of a frame reception is frameTooLong. The update 
occurs in the LayerMgmtReceiveCounters procedure (5 .2.4.3). 

5.2.2.2 MAC Actions. This subsection defines the actions offered by the MAC sublayer to the LME 
client. 
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These actiona enable the LME client to inJluenoo the behavicr of the MAC sublayer, Le., to execute 
"actiOIlll' on the MAC sublayer for management purposes. Many of the following actioos onable or disable 
SOme function: if either the enable or disable action iB implemented, the corr ... ponding disable or enable 
action must also be implemented. If the enable/disable actill1l is supported, then its corresponding read 
action muot al8(l be supported. 

In implementing any of the following actions, receptions and tranllmi!lllions that are in progre&" arc com
pleted before the action take~ effect. 

The ""curity con6iderationa related to the following action. should be properly addres!iOd by the SMAE. 
The items in parenthe"io in the descriptiOIlll arc the procedUrCII that "Tn affected by these actions. 

11.2.2.2.1 MAC Action Definitions 

(1) initialiuMAC; Mandatory 
Call the Initialize proecdurc (4.2.7,5). This action al:!oO reQults in the initialization of the PLS. 

(2) enablePromiscuou.Rec..ive: Recommended 
Cause the LayerMgmtRecognizeAddr""s function to accept fram"" regardle8$ of their destination 
address (LayerMgmtRecugnizeAddres. function). 
Frames without erTUT!l received solely because this action io set are counted as frame\! received cor_ 
rectly; frames rec:cived in this mode that do <»I1tain errors update the appropriate error counter •. 

(3) di .... bleProm;8cuousRe""ive: Recommended 
Cause tho MAC sublayer to return to the normal operation of carrying out address I'C<X>gnition pro· 
cedUTC. for station, broadcast, and multicast group addresses (LayerMgmtRecognizeAddress func
tion). 

(4.) readPromiscuousStatus: Recommended 
Return true if promiscuous mode enabled, and false otherwiso (LaycrMgmtRecognizeAddl'Clls func
tion). 

(5) addGroupAddreBs: Recommended 
Add the supplied multicast group addrcM to the address rooognition filter (Reo:>gnizedAdd!'CM func
tion). 

(6) deleteGroupAddrea": Recommended 
Delete the 8Upplied multicast group address from the addrell" rl'>C:Ogl)ition filter (RecognizeAddre"" 
function). 

(7) readMulticastAddresaLiBt: Recommended 
Return the current multicast address list. 

(8) enableMacSublayer: Optional 
Cau&<! the MAC sublayer to entarthe normal operational state at idle. The PLS is reset by this oper_ 
ation (ace 7.2.2.2.1). This is acwmplillhcd by setting receiveEnabled and transmitEnahled to true. 

(9) disableMacSubiayer: Optional 
Cau..e the MAC .ublayer to end all transmit and receive operatio"", leaving it in a disabled state. 
Thi. i~ accomplished by settingroceiYeEnablod and tTansmitEnahied to falOle. 

(10) readMACEnablestatus: Optional 
Return true if MAC Bubbyer is enabled, and false ifdinbled. This is acromplished by checking the 
valucs of tho reccivcEnabied and traDllmitEnabled variabl"",. 

(11) enable'Iransmit: Optional 
Enable MAC sublayer frame transmi9llion (Tran$D\itFrame fundion). Thia is accomplished by set
ling transmitEnabled to true. 

(12) di ... ble'Iranamit: Optional 
Inhibit the tran&Jllission offurther frames by the MAC 8ublayer (Tran$D\itFramc function). This is 
accomplished by setting tranamitEnabled to false. 

(13) rcadTransmitEnableStatus: Optional 
Return true if tran$D\iSslon i8 enabled and fal"" otherwiso. This is ac<:umplished by checking the 
value of the tra!l8!IlitEnabled variablo. 

(14) enableMulticastReceive: Optional 
Cause the MAC sublayer to return to the nannal operation of multica..t frame ~ion. 

(15) di.ableMultkastReceive: Optional 
Inhibit the roception offurther multicallt frames by the MAC sublayer. 
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These action. enable the LME client to inJluenoo the behavior of the MAC sublayer, Le., to execute 
"actions" on the MAC Bublayer for mana,:ement pul")lOSetl. Many of the following actions enable or disable 
""'me function; if either the enable or disable action is implemented, the corresponding di~able or enable 
action mll$t also be implemented. If the enableldi"able action is supported, then its corresponding read 
llCtion muot also be supported. 

In implementing any of the following actions, receptions and tranJlmi!llliona that are in progrt:I!" are com· 
plctcd before the action take~ effect.. 

The security con8iderations related to the following actiOllB shonld be properly addre$ed by the SMAE. 
The items in parenthOllio in the de&eriptiOJlll are the proced......,. that "Ttl affocted by these aetioDS. 

11.2.2..2.1 MAC ActioD DefinitioDS 

(1) initialiuMAC: Mandatory 
Call the Initialize proecdure (4.2.7,5). This acti"" al:!oO reaulta in the initialization of the PLS. 

(2) enableE'romiscuouaReceive: lte<:ommended 
Cause the LayerMgmtRe<ognizeAddr"". function to accept from .... regardloos (If their destinatiun 
IIddrea" (LayerMgmtRecognizeAddres" function). 
Frames without erru", received solely because this action is set are counted 811 fram"" receive<! cor_ 
rectly; frames ~ived in this mode that do <>:>ntain cn'(Il'fl update the appropriate error countera. 

(3) disablePromiacuousReceive: Recommended 
Call1l<l the MAC sublayer to return to the normal operation of carrying out addl'(;9~ rocognition pro· 
cedure. for station, broadcast, and multicast group addl"C~sel (LayerMgmtRecognizeAddreA!l func
tion). 

(4) rewiPromisr:uousStatu.: Recommended 
Return true ifpromi.cuous mode enabled, and falae otherwise (r...ycrMgmtRecolfl\i~eAddl'CSll func
tion). 

(ri) addGroupAddreEl8: Rerommended 
Add the supplied multicast I:l'\lup addre .. to the address rooognition filter (Recogniz.edAddreM func
tion). 

(6) deleteGroupAddresa: Recommended 
Delete the supplied multiCllllt group addr""" from the addr"",. rl'>CX>gllition filter (RecognizeAddress 
function). 

(7) readMulticastAddressLiIlt: Recommended 
Return the current multicast addre!l~ list. 

(8) O1llIbleMacSublayer: Optional 
Cauo.e the MAC sublayer to enter the normal operational state at idle. The PLS is reset. by this oper_ 
ation (see 7.2.2.2.1). This iB at<:OO1plillhcd by setti"8 raoe:ivcEnablcd and tr!lnsmitEnabled to true. 

(9) di.ableMacSublayer: Optional 
Cau"" the MAC aublayer to end aU transmit and receive operatiolUl, leaving it in .. disabled state. 
Thi. is aCC<lmplished by setting roooiveEnablcd and Uall8UlitEnabled to falOle. 

(10) readMACEnableSt:otus: Optional 
Return true if MAC Bublayer is enabled, and fabe ifdinbled. Thi. is accomplished by checking the 
values (If the reccivcEnabled and tra!lllmitEnabl~d variabl .... 

(il) enableTransmit: Optional 
Enable MAC "ublayer frame tra11llJIli9Sion (Tran:smitFrame fundion). Thill is accomplished byoet
ting transmitEnabled to true. 

(12) di ... bleTrangmit: Optional 
Inhibit the transmission of further frame. by the MAC aublayer (TransmitFt-ame function). Thi. is 
accomplished by settiug lransmitEnabled to false. 

(13) rcadTranBmitEnableStatus: Optional 
Return true if trllll:smission is enabled and fallle otherwise. This io =mpli.hed by checking the 
value of tho tra=itEnabled variable. 

(14) enableMultica.stRecei",,: Optional 
Cause the MAC sublayer to return to the normal operation ofmulticast frame l'O(:<)ption. 

(15) di.ableMultkastRereive: Optional 
Inhibit the reception offurther mult:icallt frames by the MAC sublayer. 
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(16) readMulticastReceiveStatus: Optional 
Return true if multicast receive is enabled, and false otherwise. 

(17) modifyMACAddress: Optional 
Change the MAC station address to the one supplied (RecognizeAddress function). Note that the 
supplied station address shall not have the group bit set and shall not be the null address. 

(18) readMACAddress: Optional 
Read the current MAC station address. 

(19) executeSelftest: Optional 
Execute a self test and report the results (omcces~ or failure). The mechanism employed to carry out 
the Relftest is not defined in this standard. 

5.2.3 Physical Layer Management Facilities. This section ofthe standard defineR the Layer Manage
ment facilities for the Physical Layer. 

5.2.3.1 Physical Statistics. The statistics defined in this section are implemented by means of 
counters. 

In the following definition, the term "Read only" specifies that the object cannot be written by the client 
of the LME. 

Note that the carrierSenseFailed statistic is a statistic relating to the physical layer, but is listed and 
maintained in the MAC sublayer for ease of implementation. 

5.2.3.1.1 Physical Statistics Descriptions 

(1) Number of SQETestErrors: Recommended, Read only, 328 bit counter. 
This contains a count of times that the SQE_TEST_ERROR was received. The SQE_TEST_ERROR 
is set in accordance with the rules for verification of the SQE detection mechanism in the PLS Car
rier Sense Function (see 7.2.4 .6) . 

5.~.4 Layer Management Model. The following model provides the descriptions for Layer Manage
ment facilities. 

5.2.4.1 Common Constants and Types. The following are the common constants and types required 
for the Layer Management procedures: 

canst 
maxFrameSize = ... ; {in octets, implementation-dependent, see 4.4} 
maxDeferTime == ... ; {2 x (maxFrameSize x 8), in bits, error timer limit for maxDeferTime} 
maxLarge == 4294967295; {maximum value (232 - 1) of wraparound 32 bit counter} 
max64 == xxxxxxxx.x; {maximum value (264 - 1) of wraparound 64 bIt counter} 
oneBitTime == 1; {the period it takes to transmit one bit} 

type 
CounterLarge == O .. maxLarge--See footnote.; 

5.2.4.2 Transmit Variables and Procedures. The following items are specific to frame transmis
sion: 

vaT 
excessDefer: Boolean; {set in process DeferTest} 
carrierSenseFailure: Boolean; {set in process CarrierSenseTest} 
transmitEnabled: Boolean; {set by MAC action} 
lateCollisionError: Boolean; {set in Section 4 procedure WatchForCollision} 
deferred: Boolean; {set in Section 4 function TransmitLinkMgmt} 
carrierSenseTestDone: Boolean; {set in process CarrierSenseTest} 

83 2 bit counter size specification is not a part of this ISOfIEC standard. Resolution of 32 vs. 64 bit counter size will he addrpssed 
during the further work required to develop this section into a specification sufficient for ISOfIEC interoperability requirements. 
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(16) readMulticastReceiveStatus: Optional 
Return true if multicast receive is enabled, and false otherwise . 

(17) modifyMACAddress: Optional 
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Change the MAC station address to the one supplied (RecognizeAddress function). Note that the 
supplied station address shall not have the group bit set and shall not be the null address. 

(18) readMACAddress: Optional 
Read the current MAC station address. 

(19) executeS elf test: Optional 
Execute a self test and report the results (tlUCces::, or failure) . The mechanism employed to carry out 
the self test is not defined in this standard. 

5.2.3 Physical Layer Management Facilities. This section ofthe standard defines the Layer Manage
ment facilities for the Physical Layer. 

5.2.3.1 Physical Statistics. The statistics defined in this section are implemented by means of 
counters. 

In the following definition, the term "Read only" specifies that the object cannot be written by the client 
of the LME. 

Note that the carrierSenseFailed statistic is a statistic relating to the physical layer, but is listed and 
maintained in the MAC sublayer for ease of implementation. 

5.2.3.1.1 Physical Statistics Descriptions 

(1) Number of SQETestErrors: Recommended, Read only, 328 bit counter. 
This contains a count of times that the SQE_TEST_ERROR was received. The SQE_TEST_ERROR 
is set in accordance with the rules for verification of the SQE detection mechanism in the PLS Car
rier Sense Function (see 72.4.6). 

5.~.4 Layer Management Model. The following model provides the descriptions for Layer Manage
ment facilities. 

5.2.4.1 Common Constants and Types. The following are the common constants and types required 
for the Layer Management procedures : 

canst 
maxFrameSize = ... ; {in octets, implementation-dependent, see 4.4) 
maxDeferTime = ... ; {2 x (maxFrameSize x 8), in bits, error timer limit for maxDeferTime} 
maxLarge = 4294967295; {maximum value (232 - 1) of wraparound 32 bit counter) 
max64 = xxxxxxxxx; {maximum value (264 - 1) of wraparound 64 bIt counter) 
oneBitTime = 1; {the period it takes to transmit one bit) 

type 
CounterLarge = O .. maxLarge--See footnote.; 

5.2.4.2 Transmit Variables and Procedures. The following items are specific to frame transmis
sion: 

val' 

excessDefer: Boolean; {set in process DeferTest) 
carrierSenseFailure: Boolean; {set in process CarrierSenseTest) 
transmitEnabled: Boolean; {set by MAC action) 
lateCollisionError: Boolean; {set in Section 4 procedure WatchForCollision) 
deferred: Boolean; {set in Section 4 function TransmitLinkMgmt) 
carrierSenseTestDone: Boolean; {set in process CarrierSenseTest) 

832 bit counter size specification is not a part of this ISOfIEC standard . Resolution of 32 vs . 64 bit counter size will he addrpssed 
during the further work required to develop this section into a specification sufficient for ISOfIEC interoperability requirements. 
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process DeferTest; 
var deferBitTimer: O .. maxDeferTime; 

begin 
cycle 
begin 

deferCount := 0; 
while frameWaiting and not excessDefer do 
begin 

Wait(oneBitTime); {see 4_3.3} 
if deferBitTimer = maxDeferTime then 

excessDefer := true 
else 

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

end; {cycle} 
end; {DeferTest} 

JSOIIEC 8802-3 : 1993 
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The CarrierSenseTest process sets the carrierSpenseFailure flag if carrier sense disappears while trans
mitting or if it never appears during an entire transmission. 

process CarrierSenseTest; 
var 

carrierSeen: Boolean; {Running indicator of whether or not carrierSense has been true at any 
time during the current transmission} 

collisionSeen: Boolean; {Running indicator of whether or not the collisionDetect asserted any 
time during the entire transmission} 

begin 
cycle {main loop} 

while not transmitting do nothing; {wait for start of transmission} 
carrierSenseFailure := false; 
carrierSeen := false; 
collisionSeen := false; 
carrierSenseTestDone := false; 
while transmitting do 
begin {inner loop} 

if carrierSense then 
carrierSeen := true; 

else 
if carrierSeen then {carrierSense disappeared before end of transmission} 

carrierSenseFailure := true; 
if collisionDetect then 

collisionSeen := true; 
end; {inner loop} 
if not carrierSeen then 

carrierSenseFailure := true {carrier sense never appeared} 
else 

if collisionSeen then 
carrierSenseFailure := false; 

carrierSenseTestDone := true; 
end; {main loop} 

end; {CarrierSenseTest} 

5.2.4.3 Receive Variables and Procedures. The following items are specific to frame reception: 

var 
receiveEnabled: Boolean; {set by MAC action} 
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process DeferTest; 
var deferBitTimer : O"maxDeferTime; 

begin 
cycle 
begin 

deferCount := 0; 
while frameWaiting and not excessDefer do 
begin 

Wait(oneBitTime); (see 4.3.3) 
if deferBitTimer = maxDeferTime then 

excessDefer := true 
else 

deferBitTimer := deferBitTimer + 1; 
end; (while) 
while transmitting do nothing; 

end; (cycle) 
end; (DeferTest) 

ISOIIEC 8802·3 : 1993 
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The CarrierSenseTest process sets the carrierSpenseFailure flag if carrier sense disappears while trans
mitting or if it never appears during an entire transmission. 

process CarrierSenseTest; 
var 

carrierSeen: Boolean; (Running indicator of whether or not carrierSense has been true at any 
time during the current transmission) 

collisionSeen: Boolean; (Running indicator of whether or not the collisionDetect asserted any 
time during the entire transmission) 

begin 
cycle (main loop) 

while not transmitting do nothing; (wait for start of transmission) 
carrierSenseFailure := false; 
carrierSeen := false; 
collision Seen := false; 
carrierSenseTestDone := false; 
while transmitting do 
begin (inner loop) 

if carrierSense then 
carrierSeen := true; 

else 
if carrierSeen then (carrierSense disappeared before end of transmission) 

carrierSenseFailure := true; 
if collisionDetect then 

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

carrierSenseFailure := true (carrier sense never appeared) 
else 

if collisionSeen then 
carrierSenseFailure := false; 

carrierSenseTestDone := true; 
end; (main loop) 

end; (CarrierSenseTest) 

5.2.4.3 Receive Variables and Procedures. The following items are specific to frame reception: 

var 
receiveEnabled: Boolean; (set by MAC action) 
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end; {LayerMgmtReceiveCounters} 

Function LayerMgmtRecognizeAddress checks if reception of certain addressing types has been enabled. 
Note that in Pascal, assignment to a function causes the function to return immediately. 

function LayerMgmtRecognizeAddress(address: AddressValue): Boolean; 
begin 

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

if address = '" {MAC station address} then 
LayerMgmtRecognizeAddress := true; 

if address = .. . {broadcast address} then 
LayerMgmtRecognizeAddress := true; 

if address = ... {one of the addresses on the multicast list and multicast reception is enabled} then 
Layer MgmtRecognizeAddress := true; 

LayerMgmtRecognizeAddress := false; 
end; {Layer MgmtRecognizeAddress} 

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

procedure LayerMgmtInitialize; 
begin 

{initialize flags for enabling/disabling transmission and reception} 
receive Enabled := true; 
transmitEnabled := true; 

{initialize transmit flags for DeferTest and CarrierSenseTest} 
deferred := false; 
lateCollisionError := false; 
excess Defer := false; 
carrierSenseFailure := false; 
carrierSenseTestDone := false; 

{Initialize all MAC sublayer management counters to zero} 

end; {LayerMgmtInitialize} 

Procedure IncLargeCounter increments a 32 bit wraparound counter. 
procedure IncLargeCounter (var counter: CounterLarge); 
begin 

{increment the 32 bit counter} 
end; {IncLargeCounter} 

Procedure SumLarge adds a value to a 32 bit wraparound counter. 
procedure SumLarge ( 

uar counter: Counter Large; 
uar offset: Integer); 

begin 
{add offset to the 32 bit counter} 

end; {Sum Large} 
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end; {LayerMgmtReceiveCounters} 

Function LayerMgmtRecognizeAddress checks ifreception of certain addressing types has been enabled . 
Note that in Pascal, assignment to a function causes the function to return immediately. 

function LayerMgmtRecognizeAddress(address: AddressValue): Boolean; 
begin 

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

if address = '" {MAC station address} then 
LayerMgmtRecognizeAddress := true; 

if address = ... {broadcast address} then 
LayerMgmtRecognizeAddress := true; 

if address = .. . {one ofthe addresses on the multicast list and multicast reception is enabled} then 
LayerMgmtRecognizeAddress := true; 

LayerMgmtRecognizeAddress := false; 
end; {Layer MgmtRecognizeAddress} 

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

procedure LayerMgmtInitialize; 
begin 

{initialize flags for enabling/disabling transmission and reception} 
receive Enabled := true; 
transmitEnabled := true; 

{initialize transmit flags for DeferTest and CarrierSenseTest} 
deferred := false; 
lateCollisionError := false; 
excess Defer := false; 
carrierSenseFailure := false; 
carrierSenseTestDone := false; 

{Initialize all MAC sublayer management counters to zero} 

end; {Layer MgmtInitialize} 

Procedure IncLargeCounter increments a 32 bit wraparound counter. 
procedure IncLargeCounter (var counter: CounterLarge); 
begin 

{increment the 32 bit counter} 
end; {lncLargeCounter} 

Procedure Sum Large adds a value to a 32 bit wraparound counter. 
procedure SumLarge ( 

var counter: Counter Large; 
var offset: Integer); 

begin 
{add offset to the 32 bit counter} 

end; {Sum Large} 
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6. PLS Service Specifications 

6.1 Scope and Field of Application. This section specifies the services provided by the Physical 
Signaling (PLS) sublayer to the MAC sublayer for the CSMNCD section of the Local Area Network 
Standard, Fig 6-1. The services are described in an abstract way and do not imply any particular 
implementation. 

OSI 
REFERENCE MODEL 

LAYERS 

LAN 
CSMAlCD 
LAYERS 

APPLICATION HIGHER LAYERS 

PRESENTATION I 
LLC 

LOGICAL LINK CONTROL 
I 

SESSION I 

I 
DTE 

MAC 
MEDIA ACCESS CONTROL 

TRANSPORT 
I 

I 
/ 

"""""" """""" """" "" """""',""" rei:;"" ""·,·,·,········· ··· 
PHYSICAL SIGNALING 

I 

NETWORK 
I 

I 
I / +-----'--AUI 

I 
DATA LINK 

PHYSICAL 

I 

Jl:. MAU 

~-----r--'--- MDI 
--'7----'----1.--

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

Fig 6-1 

DTE 
(AUI not 
exposed) 

Service Specification Relationship to the IEEE 802.3 CSMAlCD LAN Model 

6.2 Overview of the Service 

6.2.1 General Description of Services Provided by the Layer. The services provided by the PLS 
sublayer allow the local MAC sublayer entity to exchange data bits (PLS data_units) with peer MAC sub
layer entities. 

6.2.2 Model Used for the Service Specification. The model used in this service specification is identi
cal to that used in 1.2.2.1. 

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

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

The following primitives are grouped into these two categories: 

(1) Peer-to-Peer 
PLS_DATA.request 
PLS_DATA.indication 
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6.2.1 General Description of Services Provided by the Layer. The services provided by the PLS 
sublayer allow the local MAC sublayer entity to exchange data bits (PLS data_units) with peer MAC sub
layer entities. 

6.2.2 Model Used for the Service Specification. The model used in this service specification is identi
cal to that used in 1.2.2.1. 

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

(1) Service primitives that support MAC peer-to-peer interactions 
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(1) Peer-to-Peer 
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(2) Sublayer_to-Sub,,"-yer 
PLS_CARRIER.indication 
PLS---srGNAL,;ndication 

The PLSJlATAprimitiveJl SUpport the trlUlSfer of data from a singh. MAC sublayer entity W all other 
poor MAC &ublayer cntitie!l contained within the ""mc )""") area network defined by the broadoast 
medium. 

NOTE: TIti, ....., ""''''''' that .11 \rilo~.....ed r""" • ~ MAC outll"l'" on';.,. ",;U in turn be ,~ved by the enti.,. it.oelf. 

The PLS_CARRIER and the PLS---SIGNAL primitiv,," provide information needed by the local MAC aub. 
layer entity to perfunn the media acoCIl& funotiOM. 

6.2.4 BlUlic Services and OptiODll. All of the .... rviee primitiv"" d""cribed in thiB oection arC coll8idered 
mandatory. 

6.S Detailed. Service Specification 

6.S.1 P"",..to-Peer Service Primitives 

6.3.1.1 PLSJ)ATA~st 

6.S.U.I Function. This primitive defines the transf"erof data from the MAC Bublayer to the locn! 
PLS entity. 

6.3.1.1.2 Semantics oC the Service Primitive. The primitive &hall provide the following 
pIlranleters: 

The OUTPUT_UNIT parameter can teke on one of three vn!UC!l: ONE, ZERO, or DATA.,COMPLETE 
and repr ... ent II single dllta bit. The DATA..COMPLETE value signifle& that the MediaAOce&8 Control8ub
lllyer has ne more data to ontpnt. 

8.3.1.1.3 When Generated. This primitive;" generated by the MAC sublayer to reque!lt the traM_ 
mission of a single data bit on the pilyekal medium or to stop transmission. 

6.3.1.1.4 Efte"t oC Re<:eipt. The roocipt of this primitive will olln;;e the PLS entity w encode and 
transmit either a single data. hit or to "eMe transmission. 

6.3.1.2 PLSJ)ATA.indicate 

6.3.1.2.1 Function. This primitive detinet; the transfer Df data from the PLS sublayer to the MAC 
sublaye.-, 

6.3.1.2.2 Semant;c. oCthe ServIce Primitive. The semantios of the primitive arc as follows: 

PLSJ)ATA.indicate (INPUT_UNIT) 

The INPUT .. UNIT parameter can take onc of two vaIn .... each representing s Bingle bit: ONE or ZERO. 

6.3.1.2.3 When Generated. The PLSJ)ATAindicate i8 genersted to sll MAC sublayer entitie!! in 
the network efter n PLS_DATA.request is illllued. 

Nun:, At! in<ll<ato ;,. .100 p'-Ill<d '" tbe MAC eJltl.y that INtIoIod tho '""" __ 

6.3.1.2.4 El1'ect 0( Receipt. The effect of receipt of thiJI primitive by the MAC 8ublsyer is 
unspecilled. 
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(2) Sublayer-to-Subt..yer 
PLS_CARRIER.indication 
PLS---srGNAL,;nd;C/ltion 

The PLS....DATAprimitiveJl support the transfer of data from a single MAC aublayer entity W all other 
poor MAC aublayer entities contained within the ""me local Qrell network defined by the broadoast 
medium. 

NOTE: ntio ......... """ that 011 \010 ... 001"..-1 f.-- • ~ MAC ... O!..,... "" .. .,. "ill in turn be ,~ved by the enti.,. il.oel!. 

The PLS_CARRIER and the PLS..sIGNAL primitiv,," provide information needed by the local MAC lub· 
layer entity to perfonn the media act:csa funotiOM. 

6.2.4 BllJ!Iic Servic05 and OptiODl!l. All of the .... rvice primitivOll deacribed in t.bis oeetion arc considered 
mandatory. 

6.S Detailed Service Specification 

6.S.1 Pee,..to-Peer Service Primitive. 

6.8.1.1.1 Function. This primitive defines the transferof data from the MAC Bublayer to the local 
PLS entity. 

6.3.1.1.2 Semanti"" oC the Service Primitive. The primitive &hall providu the following 
parametel'!l: 

The OUTPUT_UNIT parameter can take on one of three Valli"": ONE, ZERO, or DATA...COMPLETE 
and repr ..... ent II 8ingle data bit. The DATA...COMPLETE vallie lJignif!ea that the MediaAcCl!as CoOtrol8ub
layer has; no more data to OIltPIlt. 

8.3.1.1.3 When Generated. Th;" primitive;'" generated by the MAC 811blayer to requeot the traM_ 
miMion of a Bingle data bit on the phYllical medium orto "top tran"miMion. 

6.3.1.1.4 Ef'tect oC Rooeipt. The receipt of this primitive will oause the PLS entity to encode and 
uan.mit either a single data hit or to cease tran8mis8ion. 

6.3.1.2 PLS_DATA.indieate 

6.3.1.2.1 Function. This primitive definer; the transfer Df data from the PLS sublayer to the MAC 
$ublayer. 

6.3.1.2.2 Semantiel oCthe Service Primitive. The semantics of the primitive arc"" follows: 

PLS....DATA.indicate (INPUT_UNIT) 

The INPUT_UNIT parameter can take One of two valu .... each repr .... enting a Bingle bit; ONE or ZERO. 

6.3.1.2.3 When Generated. The PLSJ)ATA.indicate is generated to all MAC slIblayer entities in 
the networlt after a PLS_DATArequeot i8 ""'ued. 

Nun;, At> lodLea .. ;., .100 p'-'lled to t be MAC ~Dt1t, that iNtIoIod ..,. ..,-. 

6.3.1.2.4 Effect 0( Receipt. The effect of receipt of this primitive by the MAC 8nblayer ;,., 
unapecille<i. 
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6.3.2 Sublayer-to-Sublayer Service Primitives 

6.3.2.1 PLS_CARRIER.indicate 

ISOIIEC 8802-3 : 1993 
ANSI/IEEE Std 802.3. 1993 Edition 

6.3.2.1.1 Function. This primitive transfers the status ofthe activity on the physical medium from 
the PLS sublayer to the MAC sub layer. 

6.3.2.1.2 Semantics of the Service Primitive. The semanLit:b ofthe primiLi.ve are as follow:::; ; 

PLS_ CARRIERindicate (CARRIER_STATUS) 

The CARRIER_STATUS parameter can take one of two values: CARRIER_ON or CARRIER_OFF. The 
CARRIER_ON value indicates that the DTE Physical Layer had received an input message or a 
signaCquality_error message from the MAU. The CARRIER_OFF value indicates that the DTE Physical 
Layer had received an input_idle message and is not receiving an SQE signal_quality _error message from 
the MAU. 

6.3.2.1.3 When Generated. The PLS_CARRIERindicate service primitive is generated whenever 
CARRIER_STATUS makes a transition from CARRIER_ON to CARRIER_OFF or vice versa. 

6.3.2.1.4 Effect of Receipt. The effect of receipt of this primitive by the MAC sublayer is 
unspecified. 

6.3.2.2 PLS_SIGNAL.indicate 

6.3.2.2.1 Function. This primitive transfers the status ofthe Physical Layer signal quality from the 
PLS sublayer to the MAC sublayer. 

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

PLS_SIGNAL.indicate (SIGNAL_STATUS) 

The SIGNAL_STATUS parameter can take one of two values: SIGNAL_ERROR or NO_SIGNAL_ER
ROR The SIGNAL_ERROR value indicates to the MAC sublayer that the PLS has received a signal_qual
ity_error message from the MAU. The NO_SIGNAL_ERROR value indicates that the PLS has ceased to 
receive signaLquality_error messages from the MAD. 

6.3.2.2.3 When Generated. The PLS_SIGNAL.indicate service primitive is generated whenever 
SIGNAL_ STATUS makes a transition from SIGNAL_ERROR to NO_SIGNAL_ERROR or vice versa. 

6.3.2.2.4 Effect of Receipt. The effect of receipt of this primitive by the MAC sublayer is 
unspecified. 
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6.3.2.1.1 Function. This primitive transfers the status ofthe activity on the physical medium from 
the PLS sublayer to the MAC sub layer. 

6.3.2.1.2 Semantics of the Service Primitive. The semanLit:b ufthe primitive are as fulluws; 

PLS_CARRIER.indicate (CARRIER_STATUS) 

The CARRIER_STATUS parameter can take one of two values: CARRIER_ON or CARRIER_OFF. The 
CARRIER_ON value indicates that the DTE Physical Layer had received an input message or a 
signaCquality_error message from the MAU. The CARRIER_OFF value indicates that the DTE Physical 
Layer had received an input_idle message and is not receiving an SQE signaCquality _error message from 
the MAU. 

6.3.2.1.3 When Generated. The PLS_CARRIER.indicate service primitive is generated whenever 
CARRIER_STATUS makes a transition from CARRIER_ON to CARRIER_OFF or vice versa. 

6.3.2.1.4 Effect of Receipt. The effect of receipt of this primitive by the MAC sublayer is 
unspecified. 

6.3.2.2 PLS_SIGNAL.indicate 

6.3.2.2.1 Function. This primitive transfers the status of the Physical Layer signal quality from the 
PLS sublayer to the MAC sublayer. 

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

PLS_SIGNAL.indicate (SIGNAL_STATUS) 

The SIGNAL_STATUS parameter can take one of two values: SIGNAL_ERROR or NO_SIGNAL_ER
ROR. The SIGNAL_ERROR value indicates to the MAC sublayer that the PLS has received a signal_qual
ity_error message from the MAU. The NO_SIGNAL_ERROR value indicates that the PLS has ceased to 
receive signaLquality_error messages from the MAD. 

6.3.2.2.3 When Generated. The PLS_SIGNAL.indicate service primitive is generated whenever 
SIGNAL_ STATUS makes a transition from SIGNAL_ERROR to NO_SIGNAL_ERROR or vice versa. 

6.3.2.2.4 Effect of Receipt. The effect of receipt of this primitive by the MAC sublayer is 
unspecified. 
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7. Physical Signaling (PLS) and Attachment Unit Interface (AUI) Specifications 

7.1 Scope. This section defines the logical, electrical, and mechanical characteristics for the PLS and AUI 
between Data Terminal Equipment and Medium Attachment Units used in CSMAlCD local area networks. 
The relationship of this specification to the entire ISO [IEEE] Local Area Network standards is shown in 
Fig 7-1. The purpose of this interface is to provide an interconnection that is simple and inexpensive and 
that permits the development of simple and inexpensive MAUs. 
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LAYERS 
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I LOGICAL LINK CONTROL 
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SESSION I MAC 
MEDIA ACCESS CONTROL 
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TRANSPORT 
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I 
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NETWORK 
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I 
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V 
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AUI ATTACHMENT UNIT INTERFACE 
MAU MEDIUM ATTACHMENT UNIT 
MDI MEDIUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

Fig 7·1 

DTE DTE 
(AUI not 
exposed) 

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

This interface has the following characteristics: 

(1) Capable of supporting one or more ofthe specified data rates 
(2) Capable of driving up to 50 m (164 ft) of cable 
(3) Permits the DTE to test the AUI, AUI cable, MAU, and the medium itself' 
(4) Supports MAUs for baseband coax, broadband coax, and baseband fiber 

7.1.1 Definitions 

Attachment Unit Interface (AU Interface) (AUI). In a local area network, the interface between the 
medium attachment unit and the data terminal equipment within a data station. 

NOTE: The AUI carries encoded control and data signals between the DTE's PLS sublayer and the MAU's PMA sublayer and provides 
for duplex data transmission. 

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

bit time. The duration of one bit symbol (lIBR). 
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circuit. The phy.ical medium on which signals arc CMri~d acros" the AUI, The data and control circuitll 
ron.ist of an A circuit and " B circuit forming a balanced transmi.llion syolan "" that the signal carried on 
the B circuit is the inverse of the lignal couried on theA circuit. 

Clocked Data One (COl). A Manchester encoded data "1." A CDI is encoded all " LO for the first half af 
the bit-cell and a ill fodhe .erond halfofthc bit-ceil. 

Clocked Data Zoom (COO). A ManchCl!lter encoded data "0." A CDO ill encoded as a HI for the first halfof 
the bit-cell and a LO for the second half af the bit-cell. 

Control Signa! One (CSI).An encoded rontrol siRnal used on the Control In and Control Out circuit.. A 
CSl is enoxled """ .ignal at half the bit ... I.e (BRI2), 

Control Signal Zero (CSO).An encoded oontrol oignaI osed. 00 the Controlln .. nd Control Out circuitil.A 
CSO is encoded Il5 a signal at the bit rate (BR). 

Idle (lOL). Asignal condition where no transition OCCUnl on the trllIlBmission line ill used to defino the end 
of a frame and cease=! to exiBt after the next LO 10 HI transition on the AUI ci:reuito. An lDL alwaY" hegins 
with a HI signal I"",,\. A driver is required to ""nd the IDL signal for at least 2 bit tim ... and a rerelver ill 
required to detoct IDL within 1.6 bit times. See 7.3 for additional details , 

7.1.2 Summary orMl\lor Concepti 

(1) Each direction of data transfer ill serviced with two (making a total offom) balanced circuit..: "Data" 
and "Control." 

(2) The Data and Control circuit. are independently ...,If·clocked, thereby, eliminating the need for sep
arate timing cir<:uiu.. 'This ill aooomplillhed with encoding of all $ignalB. The Control ciIcuit llignaling 
rate i. nominally (but not ofneoe&aity Clractly) equal to the Data circuit signaling rate. 

(3) The Data circuits arc ueed only for data traru<fer. No ront.l'Ol signabo a!>lOCiat.ed with the interface 
are pallsed on these cin:uibl. Likewise, the Control circuit. are used. only for <:<)[Itro) message trans
fer. No data signals associated with the interfa.e are pasM on tbe80 cireuitil. 

7.1.8Applieation. 'Thi. l!tandBrd applico to the interface used to intcn:cnnoct Data Termin...r Equipment 
(DTE) to a MAU that is not integrated as a phyaical part of the DTE. This interface i. used to 

(1) Provide the DTE with media independence for baseband roax, broadband 00"'<, and baseband fibe~ 
media so that identical PLS, MAC and LLC may he used with any of theee medi ... 

(2) Provide for the separation by cable of up to.50 m (164 A) the DTE and the MAU. 

7.1.4 Mod.,. of Operation. TheAUI can operate in two different modes . All inter["""" shall support the 
nonual mode. The monitor mode is optiona.!. 

When the interfa.e ill heing operated in the nDl'mnl mode, theAUI is logically connected to the MDI. The 
DTE i~ required to follow the media acccM algorithms, which provide a single a.ce"" procedure compatible 
with all local area network mooia, to BeJld data over the AUl The MAU alwap !ICIld. back to the DTE 
whatever data the MAU :receiv ... on the MDI. 

When the interface i. in the eptional monitor mode, the MAU. transmitter i. logic.ally isolated from the 
medium. The MAU, in thi. mode, function. a. an observer on the medium. Both the input function and the 
aignal quality omI' function .. re oper .. tional (!ICC the MAU state diagrams for . pecific detail"). 

7.1.6 Allocation of Function. The allocation of functions in the AUI is BUch that the majority of the 
functionality required by the interface can be provided by the DTE,leaviog the MAU as .imple U JlO&Sible. 
Thi. division of functlOllll ill based npon the recognition of the fact that .ince, in many caseB, the MAU may 
be located in an jnae<:e$e.ible location adjacent to the physical medium, ""rvice of the MAU may often be dif. 
ficult and C%pen.oive. 

7.2 Functional Spooifleation. TheAUI ill delligned to make the differen .... among the various media WI 
tra!lllparcnt a. pessible to the DTE. The ""lection ofJogicaJ cuntroi oignaIs and the functional procedmes 
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Clocked Data z"ro (COO). A MancbCllter enroded data ·0." A cno ill encoded WI a ill for the fi!1lt halfof 
the bit-cell and a LO for the eeron.d halfofthe bit-cell. 

Control Signal One (CS1).An encoded rontrol aiRnal used on the Contmiin and Control Ont circnit.., A 
CSI il enrodcd "" 11 "ignal at halfthe bit rate (BRt2), 

Control Signa] Zero (CSO).An encodad oontrol. Bignal osed on the Contmlln and Control Out circuitil.A 
CSO is encoded WI a signal at tho bit rate (BR). 

idle (IDL). A.ignal condition where no tramition """",.. (Ill. the trllIlBmission line ill used to define the end 
of a frame and ~ to erist after the next LO to HI transition on the AUl cinuit.. An lDL alway" begins 
with a HI signal level. A driver i. required to ""nd the IDL "ignal foe at least 2 bit tim"" and a rereiver ill 
required to detect IDL within I.e bit times. See 7.3 for additional details, 

7.1.2 Summary orMl\lor Concepti 

(1) Each direction of data b"llllsfer iA ~ervi"",d with two (making a total offolU) balanced circuit..: "Data" 
and · Control." 

(2) '!he Data ond Control circuit. are independently self-docked, thereby, eliminating the need for sep.
arate timing cir.:uit... This;" ac<:OIIlplillhed with encoding of all "ignals. The Control cUemt signaling 
rate is nominally(but not ofnaceaaity enelly) equal 11> the Data circuit signaling rate. 

(3) The Data circuits arc ueed only for data tranafer. No contl'Ol signalA lI!>lOCiatod with the interface 
sre pused nn thc<Je circuif.ll. Likewise, the Conb"ol circuitA are used only for <:Onb"ol m""sage trans
fer. No data signals WillOciated with the interface are pa.......d on thc30 circuits. 

7.1.8Appljeation. Thi. otondard appli"" to tho interface used to interconnect Data Terminal Equipment 
(OTE) to s MAU that ia not integrated as a physical part of tile DTE. This interface i" used to 

(I) Provide the DTE with media independence for bagebarul roax, bl"Olldband 00"'<, and ba""band fiber 
media 80 that identical PLS, MAC and u.c may he used with any of these media. 

(2) Provide for the separation by cablo of up to.50 m (164 A) the DTE BIId the MAU. 

7.1.4 Mod.,. orOperation.1'heAUl can operate in two different modes, All interf"""" !!hall support the 
nonna! mode. The monitor mode is optional. 

When the interface ill being operated in the normtll mode, theAUl i. logically oonneeted to the MDL The 
DTE i, required to follow the media acccM algorithm., which provide B single BC"","" procedure compatible 
with all local area network media, to a.end data over the AUl The MAU always "eIllI. back to the DTE 
whatever data the MAU :receiveIIllIl the MDL 

When the interface i. in the optional monitar mode, the MAU. transmitter i. logically isolated from the 
medium. The MAU, in thi. mcdc, funotion. a. an observer on the medium. Both the inpllt function Illld the 
.ignal quality err..- function are nperational (!ICe the MAU .tate diagram. fnr .pecific detail.). 

7.1.6 AlIoeatin" nf Function. The allocation of functions in the AUl i •• ncb tbat the majority of the 
functionalityreqnired by the interface can be provided by the DTE,leaviug the MAU Wi Bimple U )105I!ible. 
Thin divi.inn of functiOlUl i. based npon the recognition of the fact that .ince. in many cases, the MAU may 
be located in an ina""""sible location adjacent to the physical medium, ""nice of the MAU mllY often be dif
flcuH and Cl[pen.oive. 

7.2 Funclinnal Specification. TheAUI ill designed to make the differences among the VariOIlH media Wi 

trnllllparcnt .... pos"ible to the DTE. The ""leotion ofJogicaJ cuntroi olgnai. ond the functional procedlUel 

AMX and Dell, Inc. 
Exhibit 1026-00088

dhoffman
Sticky Note
None set by dhoffman

dhoffman
Sticky Note
MigrationNone set by dhoffman

dhoffman
Sticky Note
Unmarked set by dhoffman



-

are all risigned to 1m. eco, f'iil'"' 7.2 ill II. .... ferenDII model., .. IICneralizocl. MAU ,. II-' by the iJTE 
throUJ{h theAUt. 

- ~ -
--. '--- _. 

/' 

-< --_. 
/' 
'---

NOTE. ,..,. AUII"""'- 01 00, 01, CO, CI ciraob)" nat .......... 
_ .... MoW •• OI'1ioMiIy.l*lo/ "'" DTE. 

Fi&" 7-2 
General bed MAU Model 

Many of !.be wml used In t.IlU lection are 5pecifiC to the interface between thi. Bublayer and the MAC 
R .. blllY"", 'Ihcee terms are deflnod in the Servioe Specitieation 1M the PLS .ub~er, 

7.2.1 PLS-I'MA (DTE-MAU) IntOlrfllce PTotoool. '"'" DTE and MAU oommUl\;eattl b)' mClllQ of .. 
wimple protoo(ll a<r<* the AUl. 

1.2.1.1 PLS to PMA lalli_8M- n.c IOUowing",~ can be ,..,nt by PLS lubllll'fl" ('DDa. in the 
IYI'E to PMA • .,bla.yrr entiti. in the MAU: 

M_, 

(Optional) 

OIIlp .. , rnrO .... M.iOll 

Nouta to be OIItput 

Ceue to i!lOlate the MAll 

Il<IIate MAU 

Roqunt that the MAO he mllde available 

7':1.1.1.1 nutp", Meaaaae. The PLS subal'''' lenda an output message to the PMA .ub~ wMn 
the PLS 1 .. b/a,y0'!" neeiv" an OUTPUT_UNIT from the MAC ... bloyer. 

The phy.ica.l realiution of tho OUfplil mCl!&ago is .. COO or a COl $CI!t by the DTE to the MAU on the 
nata Out cin:uU. The DTE aendA a COO if the OUTPUT_UNIT i>l II. ZERO or II. eDt if the OUTPUT_UNIT 
iI a ONE. Thi. m<>!ll~ il time coded- that Is, onO!! thl, me.sage h .... been Bent, the function i~ not ~om. 
pleted OV~r the AUI until ono bit time Jater. The output mC""Bge "annet be "cnt again u.n.tll the bit cell 
bcini IIOnt at. reIIult ofiend!n! the pNlviQu, output menage i~ oomplete. 

" 

1 -
IlO1Il)C ~ , 111. 

ANSIIIF.IQI fled -.,. 1-" t>4ll.IOII 

are all d..tp.d to Uu. end. ~ 7_2 ... re ...... 1DUdeI, • ~Iiaod. MAU .. -. by the DTE 
lhtolWt the Aut 

~ - / --- .~ _. 
V 

< --_. 
_. /' 

" 
NOTE. n.AUI~oIOO.Q.CO. CI_)Ia ___ 

_ ... w.u •. Cll'1IOI'>tII\'. ,..to/ ... DTE . 

• 'iW'·2 
Ofl.ne ... llled MAll Model 

Many at tho ter'IM ueed.lra thY -.:t:i ......... pea6c to the inteoiat:e belwNn dlil ... bI')"! ...... Ill. MAC 
.ublIy • . n..... ~ are defiDod ,n Ihe !Xn ice S pefillo;ation ..... the PIS lublayer 

7.11 PL8-i>MA {D1'E-)IAU) lnterl_ Protocol. The I1T'E and MAU commuftlUIe by mean • • fa 
odmpNo proc«ol ~theAUL 

7 .. U.1 PLS to PMAM~ The li>I.I~n .. m-.- ..... he _ by PLS .ubI..,.... .,.,tib. in the 
DTE to PMA . .. bl-,yer entiti .. in the MAU: 

"-.' 

(OptioW) 

......... 
Qulpu! "'fOnDltion 

No data to be .... tpat 

c.ue to i_ate the MAU 

lMlIta MAU 

Roq.-t tha ~ the MAU be IIl.IIde ,vailabM 

7:.&.1.1.1 _11"" Me .... ~. ,.... PLS IlUblAye. ~nda an outpul m_ge to the PMA 'lIblayw "'Mn 
the PLS I .. blay.". re.;o;v", In OUTl'trI' .UNIT from the MAC aublllJ"'r. 

The phyaical realiution of tho o«tprtt mONllfG 1.. COO or • COl ..,."t by the lYI'E to the MAU on the 
Data O .. t dn:ult. The DTE aeodo! a COO ifU,e OUTPl,rCUNrr ill .. ZERO or I COl i(thc OUTPUT_UNIT 
i.I • ONE. Thl. m_age II time eoded_t.hr.t~. once thl, me ... age h.w! been lent, the funttlon it not ~om. 
pleted over \.he AUI until ooe bit time lau,r. Tho ~pUI mcosage """not bg tent again WIlli the bit oell 
bg.n, tent .. a .... ult o(.el!ldln, the pr$vlQu, IHIlpul mCMllK" ul'Ompl&. 

" 
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TSOIIEe I\l102-3 , UI93 
ANSVlEEK Std 802.3, 1993 Kd;U"" LOCAL AND METROPOLITAN AREA NETWORK.~ 

7.2.1.1.2 _tput_idu, Mea .... ge. The PLS 8ublayer sends an output..idk me. sage to the PMA sub
layer at all tim"" when the MAC sublayer is not in the process of transferring output data a"1'OI'IS the MAC 
to PLS interface. The output_idk message is no longer sent (and the first OUTPUT._UNIT i. ""nt using the 
""Iput message) as soon aft.er the arrival of the firm OUTPUT_UNIT as the MAU ean be made available 
for data output, The output_idk meosage is again sent to the MAU when the DATA_COMPLETE i" 
received from the MAC "ublayer. The detailed usage of the oUlput_idle Ille5I!age is shown in Fig 7·5. 

The physical realization of the outpuUdk message i. IDL sent by the DTE to the MAU on the Dsta Out 
circuit. 

7.2.1.1.:'1 normal Mes"age. The PLS sublayer l!e1lw, a nor""ll me~~ to the PMA"ublayer after it 
re.oeiv"" the PLS start message from the PIS Reset and IdentifY Function. The normal message is also sent 
after receipt of RESET.,MONlTOR_MODE frnm the management entity. The IWrmal message is sent con· 
tinuously by the PLS sublayer to the MAU, unless the PLS Output Function roquire.. that the mauflquest 
me.sage be sent In permit data output. If mauflq!U!st i. sent during data output. the sendiIli' ofnormal 
will be r""umed when the PLS Output Function returM to the IDLE state. The nonnal signal i8 reset by 
the SET_MONITOR_MODE (this l'e8et function is described more fully by Fi~ 7"4). 

7.2.1.1.4 ilWfuR! Message (Optional). The PLS sublayer ISCnds an isolate message to the PMA (in 
the MAU) whenever the PLS ",,-blayer receives SEL,MONITOR_MODE from the management entity. In 
"""ponse to the isolate Jllel!sage. the MAU "auses the mean" employed to impress data on the physi"a1 
medium te be positivelypreventcd from affed:ingthe medium. Since signaling and isolation techniques dif· 
fer from medium to medium, the manner in which this pOOitive isolation of the uansmitting lllelLll" is 
accomplished is specified in the appropriaw MAU oed:ion. However, the intent of thi>l po!!itive i"oIation of 
the uansmitter i" to ensure that the MAU will not interfere with the physical medium in such a way as to 
affect tran5ml8Si0113 of other stations even in the event that the means normally employed to prevent the 
uansmitter from aJ'fecting the medium have failed to do!O. The spocification ofpo!!itive isolation is noc to 
be construed to preclude UBe of either active or paMive devico. to a<xompiish thi. function. 

The physical re alintion of the isolate mes.age is a c.sO signal oent by the DTE to the MAU over the Con· 
trol Out circuit. 

7.2.1.1.5 mauJwllUd M~""ge (Optional). The PLS sublayer sense the mauJequ""t message to 
the PMA "ublayer if the PMA sublayer is sending the mauJIOLavaii<1.ble me&age and the MAC sublayer 
has sent the first OUTPVr_UNIT of a new uansmission. The PLS ""blayer continues to send the mtiUJ'" 
q"".t message to the MAU until the MAC sublayer "end:. the DATA_COMPLETE request to the PLS sub· 
layer acr08llthe MAC to PLS interface, See Figs 7·3. 7·5. and 7·9 for detail". 

In addition. the mauJtt.qu.est message is used by the Reset and Identify Function in the IDENTIFY 3 
state to determine whether the MAU has the Isolate Function. 

The physical realization ofmau_T"eq"""t i8 a CSl sent by the DTE to the MAU on the Control Out circuit. 

The physicall'ealization uf the normal mc:!l>lagc is the IDL signal sent by the DTE to the MAO on the 
Control Out circuit. In the ahoence of tile CO circuit, MAUs implementing the Isolate Function .hall act "" 
ifthe rwrmal m,",sage is present. The CO circuit component.; may be absent from the DTE, All, or MAU. 

7.2.1.2 PMA to PLS Interface. '!he following meS8agc!5 can 00 sent by the Physical Medium Attach· 
ment sublayer entities in the MAU to the PLS sublayer entities in the DTE: 

input 

input_idle 

siglutCqlULlity _~rror 

mau-,w(J.i/abk 

(Option8l) 

Meaning 

Input information 

No input information 

ElTOr dctcctod by MAU 

MAU is availablo for output 

MAU is noc available for <>utput 

00 

TS(lIIEC IIlI()2-3 , 1993 
ANSVlIi:Ii:E Std 802.~. t!l9~ Ed;U"" Lrx:AL AND i<!l:'rRUPOLl'l'AN AREA NETWORKS 

7..2.1.1.2 _tpKl_idu, Mes .... ge. The PLS 8ublayer sends an oufput..id/e message to the PMA "ub
layer at all time" when the MAC sublayer is not in the proceS" oftranaferring output data acl'08<l the MAC 
to PLS interface. 'The outpuLidk message is no longer sent (and the first OUTPUT._UNIT is sent using the 
output me-sage) as goon aft.er the arrival ofthc first OUTPUT_UNIT os the MAU can be made available 
for data nutput, The oufpuCidk m""""ge is again sent to the MAU when the DATA_COMPLETE i" 
received from the MAC "ublayer. 'The detailed usage of the oUtput_idle meMage is shown in Fig 7·5 . 

The physical realization of the outpuUdk mf61lage i. IDL sent by the DTE to the MAU on the Data Out 
circuit. 

7..2.1.1.:'1 normal Message. The PLS 8ublayer "10mb a norrru:d m"",~ to tho PMAsublayer after it 
receive" the PLS start m ... sagefrom the PIS Reset and Identify Function. The normal message is a1.., sent 
after receipt of RESET..MONlTOR_MODE from the management entity. The IWrmai message is sent con· 
tinuously by the PLS sublayer to the MAU, unless the PLS Output Function roquire.. that the mauflquest 
me. sage be ,..,nt 11> permit data output. If mau..reqpust '" sent during data output. the sending ofnormal 
will be resumed when the PLS Output Function returns to the IDLE state . The nonnal signal i8 ...... et by 
the SET_MONITOR_MODE (this reset function Is descrihed more fully by Fig 7-4). 

7..2.1.1.4 i,",fu" Message (Optional). The PLS sublayer 8CI\ds an irolat~ messsge to the PMA (in 
the MAU) whenever the PLS sublayer receives SET..MONITOR_MODE from tM management entity. In 
relIpon!!e to the ilJ()/ate """,sage. the MAU CauSe<! the means employed to impress data on the physical 
medium te be positivelypreventcd from affecting the medium. Since slgllaiing and isolation techniques dif· 
fer from medium to medium, the manner in which this pOOitive isolatim of the transmitting mean" is 
accomplished is specified in the appropriate MAU section. However, the intent of thi>l p<W!itive i"oIation of 
the transmitter is to ensure that the MAU will not interfere with the ph}'!licaI medium in such a way as to 
affect transmissions of other stations even in the event that the means nonnally employed to prevent the 
transmitter from al'fectlng the medium have failed to do so. 'The specification ofpoo;itive isolation is noc to 
be construed to preclude use of either active,.. paMive device. to aC<.Xlmplish thi. function. 

The physical :reali~ation of the isolate meS"8Jie is a CSO ~ignal oent by the DTE to the MAU over the Con· 
trol Out circuit. 

7.2.1.1.5 mauJwllUd Mes8llge (Optional). '!he PLS sublayer sense the mau...request message to 
the PMA "ubloyer if the PMA sublayer is sending the mauJlOLavaiu.ble me&age and the MAC sublayer 
has sent the first OUTPVr_UNIT of a new tran.!llllission. The PLS subiayer continu,," to send the mtiUJ'" 
qUR..t me~sage to the MAU until the MAC sublayer "ends the DATA,..COMPLETE request to the PLS sub· 
layer 8Cl'08/! the MAC to PLS interface, See Figs 7·3. 7·5. and 7·9 for details. 

In addition. the mauJ"quest meooage is used by the Reset and Identify Function in the IDENTIFY 3 
state to determine whether the MAU hM the I"olate Function. 

The physical :realization ofmalv·"""""t is a CSI sent by the DTE to the MAU on the Control Out circuit. 
The physical realization of the rwrmal mcs..8/CC is the IDL signal sent by the DTE to the MAU on the 

Control Out circuit. In the ahoence ofth<! CO circuit, MAUs implementing the Isolate Function .hall act "" 
ifthe rwrmal rn""sage is preaent. The CO clrruit component.; may be absent from the DTE, All, or MAU. 

7.2.1..2 PMA to PLS Interface. The following mess8/CC" can be sent by the Ph}'!liC/l1 Medium Attach· 
ment sublayer entities in the MAU to the PLS .ublayer entities in the DTE: 

input 

inpuLidle 

siglulCqlULlity _error 

mauJw<li/abk 

(Optional) 

Meaning 

Input information 

No input information 

ElTOr dctcctod by MAU 

MAU is available for output 

MAU is noc available for output 
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P WI owe rO + RESET REQUEST n -

INITIALIZE 
DTE CO identify 

IDENTIFY 2 
has • ...... ... ..... .. ..... ......... ... . . . . . . . . .. .. ... ... ..... .. .. ...... .. ........ . 

• pis_reset -- • isolate 
~ 

r-

-
DTE has CO • identify mau_available 

\Ii 
IDENTIFY 1 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
mau_not_available mau_not_available 

• normal 

W 
mau_ available CONDITIONED MAU 

WITH ISOLATE 

\11 \11 
............. ........ .. .... .... ..... . 

• pis-start 
UNCONDITIONED or HALT (See Fig 7-9) 

SIMPLE MAU ....... ........ . .. ... .. . . , . . . . . . . . 
[Operation Conditioned] ..... ....... .. .. .. ... .. ...... .. ..... 

[Incompatible] • pis_start 
(See Fig 8-3) 
(See Fig 8-2) 

[Operation Simple] l 
IDENTIFY 3 

timer_done mau_available 
.. ............ . . . . . ...... . . . .. . " ... 

mau_not_available • • mau_request 
W [start timer] ~ 
SIMPLE MAU UNCONDITIONED MAU 

.......... ...... ... ..... ... . . . . ... . WITH ISOLATE 
pis_start 

. ...... ........ .... .. ........ ....... • 
(See Fig 8-3) • pis_start 

[Operation Simple] (See Fig 8-3) 

OPERATE [Operation Isolate] 
--. ... . .. .. ............ .. .. . .. . ... . . ... . 

--- ,/ • pis_start 
Identify 

NOTES: (1) All states may be omitted except INITIALIZE and OPERATE 
(2) " Identify" means DTE can recognize uniquely all CI messages and the entire function has been 

implemented 
(3) " Identify" with bar means DTE fails to recognize mau _not_Bvailable or has a partial imple

mentation of the function 

Fig 7-3 
PLS Reset and Identify Function 

7.2.1.2.1 input Message. The PMA sublayer sends an input message to the PLS sublayer when the 
MAU has received a bit from the medium and is prepared to transfer this bit to the DTE. The actual map
ping of the signals on the medium to the type of input message to be sent to the DTE is contained in the 
specifications for each specific MAU type. In general, when the signal_quality_error message is being sent 
by the MAU, the symmetry specifications for circuit DI are not guaranteed to be met . 

The physical realization of the input message consists of CDO or CD1 waveforms. If the signal_qual
ity_error message is being sent from the MAU, the input waveform is unpredictable . 

NOTE: This signal is not necessari ly retimed by the MAD. Consul t the appropriate MAD specification for timing and jitter. 
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ISOIlEC 8802-3 : 1993 
AI 1I.Tr-'-rT r"'Ir"'I T""O ,..... . 1 .......... '" n .. "" ..... r"'I ~' . ' 
nJ. "" ''').I.I l t.:.II ~ I '.J Ul.U OUL. . .,), i :1~v CtU l l.LUIl 

P rO + RESET REQUEST rl owe n -

INITIALIZE 
DTE CO Identify 

IDENTIFY 2 ... ... .. .. .............. ..... ....... has • ...... ....... ... .. ..... ............... .... 

• pis_reset 
-' • isolate 

r--
r-

-
DTE has CO • Identity mau_available 

\1/ 
IDENTIFY 1 

... ..... .............. ... ........ ... 
mau_not_available mau_not_available 

• normal 

\~ 

mau_available CONDITIONED MAU 
WITH ISOLATE 

\'1 \V ............. ... .. ....... ... ........ . 

• pis-start 
UNCONDITIONED or HALT (See Fig 7-9) 

SIMPLE MAU .. .... ... .... ........ ..... ... ..... .. 
[Operation Conditioned] ..... ........ .. ..... ... ..... .... .... 

• pis_start [Incompatible] 

(See Fig 8-3) 
(See Fig 8-2) 

[Operation Simple] ~ 
IDENTIFY 3 

timer_done mau_available 
...... -.................... , ........ 

mau_not_available • • mau_request 
_W [start timer] W 

SIMPLE MAU UNCONDITIONED MAU 
............. ....... , ............ .. WITH ISOLATE 

pis_start 
. ....... ............ ... .......... ... • 

(See Fig 8-3) • pis_start 

[Operation Simple] (See Fig 8-3) 

OPERATE [Operation Isolate] 
~ . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . , . . 

--- ,/ • pis_start 
Identify 

NOTES: (1) All states may be omitted except INITIALIZE and OPERATE 
(2) " Identify" means OTE can recognize uniquely all CI messages and the enti re function has been 

implemented 
(3) " Identify" with bar means OTE fails to recognize mau_not_Bvailable or has a partial imple

mentation of the function 

Fig 7-3 
PLS Reset and Identify Function 

7.2.1.2.1 input Message. The PMA sublayer sends an input message to the PLS sublayer when the 
MAD has received a bit from the medium and is prepared to transfer this bit to the DTE. The actual map
ping of the signals on the medium to the type of input message to be sent to the DTE is contained in the 
specifications for each specific MAD type. In general, when the signaCquality_error message is being sent 
by the MAD, the symmetry specifications for circuit DI are not guaranteed to be met. 

The physical realization of the input message consists of CDO or CD1 waveforms . If the signal_qual
ity_error message is being sent from the MAD, the input waveform is unpredictable . 

NOTE: This signal is not necessarily retimed by the MAU. Consult the appropriate MAU specification for timing and jitter. 

91 

AMX and Dell, Inc. 
Exhibit 1026-00091

dhoffman
Sticky Note
None set by dhoffman

dhoffman
Sticky Note
MigrationNone set by dhoffman

dhoffman
Sticky Note
Unmarked set by dhoffman



lSOllltC S802_J : 1993 
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_normal 

plLrtort 

_ nOtm<lI 

RESET _t.lONlTOR_r.lODE 

r.lONmJR 

_ iool<lte 

NOTE: """"I:), Sto1o i. opIion. " 

Fia"7-4 
PLS Modo Function 

7.2.1.2.2 inpuCidk Me~~ag". The PMAsublayer send. an mpuUdk me!!ssge to the PLS suhl.syer 
when the MAU doe" not have data to sood to the mE. 

The physical reali .... tion of the mpuUdk message is an IDL sent by the MAU to the DTE on the Data In 
circuit, 

7.2.1.2.3 rigrwLq .... lif;:y_error Message. The PMAsublayer M!1ld" a . ignalJ/uality3ITOr me5"sge 
to the PLS snblayer in responlle to any of three possible condition". These conditions are improper "ignal.5 
on the medium, coIli"km. on the medium, and reception ofthc outpuLicik m"".age. They arc described in 
the follOJWingnumbered paragraplm. The phy!5ical realization OftM ~igna1_quality_elTOr me.sage is a CSO 
s~nt by the MAU to the DTE on the Control In cirouit. 

NO'l'Eo The MAU i . ""'Iutr.d to _Ih< . ipaLqOO/ily--"""," _ Of" 01 tIw ._ri~te limo, .. henovor the MAU ;. _rod. <tnd 
ooljuot ... ho.n tho DTE ;, ,..."".~"It "" ... ..,Ipul, 8M F;~ 7--9, B_2 • • Old S--:l ro< dew", 

(1) Improper Signals on the Medium. The MAU may send the aignaCquality_elTOr meosage at anytime 
due to improper "ignal" on the medium, The exact oature ofth""" improper signals are medium
dependent. Typically, IlW condition might be caused by a malfunctioning MAU (for example, 
repeater or head-end) connected to the medium or by a break or ~rt in the medium. See the appro
priate MAU "pecification for specific conditiolll5 that may cau"" improper signah on a given 
medium. 

(2) Colliiiion. Colli&ionoccuz. when more than one MAU;'" transmitting on the medium. The local MAU 
~hall "end the sillnaLquality_I!rTUr m .... "agc in every ;n.tanre when it ill posirlble fur it to aorerta.in 
that more than one MAU is t:..ansmittinlil" 00 th<! medium, The MAU..ha1l mak" the best determina
tion poIIsible. The MAU shall not "end the ~ig1IaLquality_~rror mes.age when it i. unable to deter
mine oonclrurively that more than one MAU is trlUlllmitting. 

(3) mg.,al_qual,ryJrror MesBSge 'That. 'lhe MAU sends the signaL quality377YJr measage at the com· 
pletion of the Output FUndim. Sec Filil" 7-9 and Section 8 for a m<re romplete description of this 
test. 

7.2.1.2.4 mau_available Message. The PMA aublayer aeod. tM mau_aUfliiable m ..... age. to the 
PLS "ublaye:r when the MAU i. availftbl~ for output. The mau_aUflilabie message is always sent by a MAU 
that L. alway" prepared to output data except when it is required to signnl the ,ignaLquality_error 
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. n<>rmal 

• nOtmaI 

SEL r.40NrTOILr.400E 

RESET _t.IONITOfLr.40DE 

r.40NmJR 

• ioolate 

NOTE: Maf1ito, St:01o it opD1 •. 

Fia"7-4 
PLS Modo Function 

7.2.1.2.2 inpuCidk Me~~ag". The PMAsublayer aend$ an u.puUtik me!!sage 10 the PLS !ublayer 
when the MAU does n<Jt have data to SMd to the mE. 

The physical realization of the mpuUdk message is on IDL 8ent by the MAU to the DTE on the Data In 
circuit, 

7.2.1.2.3 rigrwLq .... lif;:y_"rro,. Me~sage. The PMAsublayer sends a .igntJlJ/uality3/TOr lIKl69Sge 
to the PLS snblayer in respon .... to any of three possible conditions. These conditions are improper signal.5 
on the medium, coIli"ion on the medium, llIld reception ofthc outpuLidk m""""ge. They arc described in 
the foll~numbered paragraplm. The phy!5ical realization oft"" ~ignaCquwity_c/TOr meosage is a eso 
sent by the MAU to the DTE on the Control In circuit. 

NO'I'E, Tho MAU io ""Iuired to _tho .jpaLq...IjtyJ""" """"!IV .\ tlw __ riAto limo, .. hu.ovo.r the MAU ;. _rod. """ 
""Ijuot .. boon tho DTE i , r.qu ... j;D\t d..< ... ..,11"'1, _ F;J!' 7--9, B_2. 0<1<1 Il-;J for demlo, 

(1) Improper Signals on the Medium. The MAU may IICIId the aignaCquality_clTOr message at anytime 
due to improper signals on the medium, The exact nature of the ... improper signals are medium
dependent. Typically, UW """dition might be caused by a malfunetionin£" MAU (for example, 
repeater or head-end) connected to the medium or by a break or ohort in the medium. See the appro
priate MAU "peciJication for specific conditioIll5 that may can"" improper .'rignal. on s given 
medium. 

(2) CollisOon. Colli.wnoccuzo when more th.Iin one MAU;'" transmitting on the medium. The local MAU 
shall "end the sillnaLquality_O"TUr m .... "agc in every in.tan"" when it iB posirlble fur it tD a!l<:ertain 
that more than one MAU ill t:.-ansmitting on the medinm, 'Ihe MAU shall make the best determina
tion po!!sible. The MAU shall not "end the ~ignaLqualityJrror message when it i. unable to deter
mine oonclrurively that mo,." than one MAU:is tnnomitting. 

(3) mg.,w_qual,tyJrror Mesoage Thilt. The MAU &ends the signaL qualityJITOr message at the com· 
pletion of the Output FUnrliOll. Soo Fig 7-9 llIld Section 8 for a more complete description of this 

u." 
7.2.1.2.4 mau_a .... Uabl" Message. The PMA sublayer send. the mau_aUflilable m ..... age. to the 

PLS sublayer when the MAU i. availabl~ for output. The mau_aUflilabl~ message is always 5ent by a MAU 
that L. alway" PT"pa:red to output data except when it :i& required to signal the ,il{rwLquality_error 
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PLS Oufput Function 

m~. SOIdl. MAU does not r..qui"",,,,,,,,,-'*1"<1" to ,,",pare ibJelfr ... data IIUlp1>1. See Fip 7·3. 7·6, a Dd 
7·9 fw details. 

The phynelLl reahUitlun of the mtJuJ woi/4bUt m~ i~ an JDL -.t by the MAV t.) u.e OTE on tOO 
Cont.ro! In eirelut, 

7..i.L2.5 _".floL=ailabu. M_re (OPTIONAL). Th<! PMA .ublaycr ""Dd.. B 
mllu.flot..auailabk m ......... ge to tho PUI ~ubJayer when th6 MAU is nrA availablG for outPIlt, FiiUre 7.~ 
~bow! the relationNrip of ma"_ntJt.ftlJai/Qb~ t.) the Olltpllt Function. 
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7-9 IV detailIo. 

nw phY*al n.altU-Wn of the _.JW<U14blor ..... "" .. an. lDL MIll by the MAU to 0... DTE <m tbI 
Coalnll I n c:inu,L 
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Ihowl the rellt.iorWlip afroouJ'Ot"p"",labkJ to u... Out]!ut Funct:lon. 
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ANSI/LEEE Sid SOU. 1993 Ed;w.., LOCALAND METROPOl.I'T'AN ARl!A NE'l'WORKS; 

The mau--"oCavwlable me"""'ile u. alllO used by a MAU that rontaiDll the Isolate Function and dOC/! not 
need to be oonditioned for output to signal the presence of the bolate Function during the PLS Reset Func· 
tion (see Fig 7·3 and 8-3). 

The physical reali:llltion of the mauJlOtJlvaikJbk message is II CSt sent by the MAU to the DTE on the 
Con1rolln circuit. 

7.2.2 PLS Interlace to MAC and Management Entitles. The PLS aublaycr interfaces de3Cribed here 
8l"e for reference only. This section .pecifies the services sent between the MAC "ublayer and the PLS sub
layer. 

7.2.2.1 PLS-MAC Interface. '!be following Ulcssage8 can be ""nt between PLS sublayer entities and 
MAC "ublayer entiti",,: 

Me.sage 

OUTPUT_UNIT 
OUTPUT_STATUS 
INPUT_UNIT 
CARRIER~ATUS 

SIGNAL STATUS 

Meaning 

Data sent to the MAU 
Reaponse to OUTPUT_UNIT 
Data received from the MAU 
Indication ofinput activity 
Indication of errorlno error condition 

7 .2.2.1.1 OUTPUT_UNIT. The MAC sublayer sends the PLS IlUblayer an OUTPUT_UNIT <:Very time 
the MAC .ublayer has a bit to send. Once the MAC sublayer has sent an OUTPUT_UNIT to the PLS Hnb
layer. it may not send another OUTPUT_UNIT until it has received an OUTPUT_STATUS message from 
the PLS "ublayer. The OUTPUT_UNIT is a ONE if the MAC sublayer wanta the PLS sublayer to send a 
COl to the PMA sublayer. II ZERO if a COO is dcsircd, or a DATA-COMPLETE if an IDL ill desired. 

7.2.2.1.2 OUTPUTJ3TATUS. The PLS sublayer ""nds the MAC ftUblayer OUTPUT-.STATUS in 
response to every OUI'PUT_UNIT received by the PLS sublayer. OUTPUT-.STATUS sent is an 
OUTPUTy,'EXT ifthe PLS sublayer i. ready to IICcept the nerl OUTPUT_UNIT from the MAC sublayer. 
or an OUTPUT.,ABORT if the PLS subloyer Will! not able to process the previous OUTPUT_UNIT. (The 
purJlO'l" of OUTPUT_STATUS ill to Bynchroni.e the MAC Bublllyel" data output with the data rate of the 
pbysical medium.) 

7 .2.2.1.3 INPUT_UNIT. 'Tho PLS Sublayer sends the MAC Bublayer an INPUT_UNIT every time the 
PLS receives an input message front the PMA sublaycr. The INPUT_UNIT i. a ONE if the PLS 8ublayer 
receiv,," a COl front the PMA $ublayer. a ZERO if the PLS IlUblayer rece:iv,," a COO from the PMA sublaycr. 

7.2.2.1.4 CARRIER.)3TATUS. The PLS Bublayer scnds th~ MAC sublayer CARRIER-.8TATUS 
whenever the PLS sublayer detects n change in carrier Btatl18. The PLS sUblayer sends CARRIER_ON when 
it receive" an input or 5igrutCqw:Uit~,-~rror message from the PMA and the previous CARRIER_STATUS 
that the PLS 8ublayer sent to the MAC sublayer was CARRIER_OFF. The PLS Bublayer sends 
CARRIER_OFF' when it receivel! an inpuCidl~ frmn the PMA 8ublayer, no 5ignaLqualityJJ"ror (either 
mllu_availabk or mau.JWt_"uai/able) mess.age and the previous CARRlER-.sTATUS that the PLS sublayer 
""nt to the MAC sublayer was CARRIEILON. 

7.2.2.1.11 SIGNAL..STATUS. The PLS sublayer ""nds the MAC Bublayer SIGNAL_STATUS 
wbenever the PLS sublayer detech! a change in the signal quality (as reported by the PMA). The prs 
suhlaycr sends SIGNAL..ERROR when it receivel! a ~ig1l4CqlU<lity_J<rror mC8sage from the PMA sublayer 
and the previous SIGNAL_STATUS the PLS 8ublayer .cnt w .... N0-.81GNAL_ERROR. The PIS 8ublayer 
senru. NO_SIGNALJ;RROR when it receiv,," no signaLqlU</ity_error (either mau-fJu(J.i/abk or 
mau-,.ctJwaJl4bl~) me""age from the PMA sub!ayer and the previous CARRIER-.sTATUS that the PLS 
!lent to tho MAC 8ublayer WaS SIGNALJ;RROR. 

ISQIIF,c 1l<!O~-S : 1993 
ANSI/LEEE SWII()2.3. 1993 Ed;!Mn LOCALAND ME'l'I\OPOl.rrAN AR~A NETWORKS: 

The tnQ.I/.JloCov.mable message u. alllO used by a MAU that contaiDil the Isolate Function and dOC/! not 
need to be OOlI.diHoned for output 10 aigna! the p""""nce of the Isolate Function during the PLS Reset Func· 
tion (Bee Fig 7·3 and 8-3). 

The phY"icai reali,...t;on of the mauJlOt.J>vaUabh: me~ is II CSt lent by the MAU to the DTE on the 
Controlln circuit. 

7.2.2 PLS Interlace to MAC and Management Entitles. The PLS sublllYcr interfac0!8 described here 
are for reference only. This section .peciJl.e~ tho services sent between the MAC Hublayer and the PLS sub
layer. 

7.2.2.1 PLS-MAC interface. The following mC8Sagell can be ""nt between PLS sublayer entitieB and 
MAC Hublayer entiti<l3: 

Me.sage 

OUTPUT_UNIT 
OUTPUT_STATUS 
INPUT_UNIT 
CARRIER~ATUS 

SIGNAL S'fATUS 

Menning 

Data sent to the MAU 
Respon&e to OUTPUT_UNIT 
Data received from the MAU 
Indication of input activity 
Indication of errorlno error condition 

7.2.2.1.1 OUTPUT_UNIT. The MAC Bublayer ""nds the PLS sublayer nn OUTPUT_UNIT every time 
the MAC 8ublayer has" bit to send. On"" the MAC sublayer has aent an OUTPUT_UNIT to the PLS nnb
layer. it may not send nnother OUTPUT_UNIT until it has received an Otn'PDT_STA'IUS message from 
the PLS "ublayer. The OUTPUT_UNIT Is II ONE if the MAC aublayer wnnta the PLS sublayer to ... nd a 
COl to the PMA 811blaycr. II ZERO ira COO is d~'IIircd, or a DAT~COMPLETE if an IDL ill des.il'lld. 

7.2.2.1.2 OUTPUT...9TATUS. The PLS "ubloyer sends the MAC subioyer OUTPUT....8TATUS in 
response to every OVI'PUT_UNIT received by the PLS Bl1b1ayer. OUTPUT_STATUS sent is an 
OUTPUTJiEXT ifthe PLS $ublayer ill ready to accept the nen OUTPVI'_UNIT from the MAC 5ublllyer, 
or po OUTPUT-.ABORT if the PLS 8ubloyer WDS not able to proceSll the previol1ll OUTPUT_UNIT. (The 
purpom of OUTPUT_STATUS ;" to oynchronioe tbe MAC sublayer data output with the data rate of the 
physical medium.) 

7 .2.2.1.3 INPUT_UNIT. Tho PLS Sublayer sends the MAC 8ublayer an INPUT_UNIT overy time the 
PLS receives an input message from the PMA 9ublaycr. The INPUT_UNIT i. II ONE if the PLS ~ublayer 
receivel!l II COl from the PMA $ublayer. a ZERO if the PLS sublayer rece:i",," a COO from the PMA sublDyt.T. 

7.2.2.1.4 CARRIEIt..STATU8. The PLS lublayer ""nds the MAC .ubloyer CARRIER~TATUS 
whenever the PLS "ublayer detects R change in carrier statUII. The PLS aublayer sends CARRIER_ON when 
it receives an input or ~iglwCqua1ity_~rror mll:lsage from the PMA and the p1'1!Vious CARRIER_STATUS 
that the PLS 8ublayer Bent to the MAC sublayer was CARRIER_OFF. The PLS Hublayer sends 
CARRIER_OFF when it receiVe!! an inpuCid1~ from the PMA al1blayer, no si(fnoLqua/ityJJ"ror (either 
rnau_oUQ.ilobk or mnuJIOi_ouailable) meoaage and the pteviou~ CARRIER....8TATUS that the PLS "uWayer 
sent to the MAC 8ublayer was CARRIEILON. 

7.2.2.1.11 SIGNAL....STATUS. The PLS 8ublayer ..,nds the MAC ~ublayer SIGNAL_STATUS 
wbenever the Ph'> "ublayer detect.. a change in the sigJUIl quality (all reported by the PMA). The PLS 
sublaycr sends SIGNAL....ERROR when it receiv .... D ~ign/J.LqlU<lityJrror mMsage from the PMA .ubloyer 
and the previous SIGNAL_STATUS the PLS sublayer ..ent w .... NO_SIGNAL_ERROR. The PLS sublayer 
sends NO_SIGNALJ:RROR when it receiVeR no BIjfn/J.LqlU</ity_error (either rnau..fJu"iI"bu or 
mnu_not_"u<uwbl~) mCSIIage from the PMA Bubiayer and the previous CARRIER~TATUS that the PLS 
!lent to tho MAC 8ublayer was SIGNALJ;RROR. 
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7.2.2.2 PLS-Management Entity Interface. The following messages may be sent between the PLS 
sublayer entities and intralayer or higher layer management entities: 

Message 

RESET _REQUEST 

RESET RESPONSE 

MODE_CONTROL 

SQE_TEST 

Meaning 

Reset PLS to initial "Power On" state 

Provides operational information 

Control operation 

Signal Quality Error test results 

7.2.2.2.1 RESET_REQUEST. The management entity sends the PLS sublayer RESET_REQUEST 
when the PLS sublayer needs to be reset to a known state. Upon receipt of RESET_REQUEST, the PLS 
sublayer resets all internal logic and restarts all functions. See Fig 7 -3 for details. 

7.2.2.2.2 RESET_RESPONSE. The PLS sublayer sends the management entity 
RESET_R SPONSE upon completion of the Reset and Identify Function (see Fig 7-3 and 7.2.4.1) whether 
invoked due to power on or due to a RESET_REQUEST. \Vhich RESET_RESPONSE was sent is deter 
mined by the Reset and Identify Function. A RESET_RESPONSE of OPERATION SIMPLE, OPERATION 
ISOLATE, or OPERATION CONDITIONED is sent if the MAU is compatible with the DTE and the MAU 
is simple (no isolate) or if the DTE does not support Isolate even if Isolate is supported by the MAU, sup
ports Isolate but does not require conditioning, or supports Isolate and does require conditioning to output. 
A RESET_RESPONSE of INCOMPATIBLE is sent if the MAU is not compatible with the DTE (that is, the 
MAU 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_CONTROL 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_TEST. The PLS sublayer sends SQE_TEST to the management entity at the conclu
sion of each signaCquality_error test (see Output Function, 7.2.4.3). The PLS sublayer sends 
SQE_TEST_ERROR ifthe signaCquality_error test fails or SQE_TEST_OK ifthe signaCquality_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: 

Element 

<silence> 
<preamble> 
<sfd> 
<data> 
<etd> 

Characteristics 

== no transitions 
== alternating (CD I) and (CDO) I 56 bit times (ending in CDO) 
== (CD 1)(CDO)(CD1)(CDO)(CD 1)(CDO)(CD1)(CD1) 
==8xN 
==IDL 
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7.2.2.2 PLS-Management Entity Interface. The following messages may be sent between the PLS 
sublayer entities and intralayer or higher layer management entities: 

Message 

RESET _REQUEST 

RESET RESPONSE 

MODE_CONTROL 

SQE_TEST 

Meaning 

Reset PLS to initial "Power On" state 

Provides operational information 

Control operation 

Signal Quality Error test results 

7.2.2.2.1 RESET_REQUEST. The management entity sends the PLS sublayer RESET_REQUEST 
when the PLS sublayer needs to be reset to a known state. Upon receipt of RESET_REQUEST, the PLS 
sublayer resets all internal logic and restarts all functions. See Fig 7 -3 for details. 

7.2.2.2.2 RESET_RESPONSE. The PLS sublayer sends the management entity 
RESET_R SPONSE upon completion of the Reset and Identify Function (see Fig 7-3 and 7.2.4.1) whether 
invoked due to power on or due to a RESET_REQUEST. \Vhich RESET_RESPONSE was sent is deter 
mined by the Reset and Identify Function. A RESET_RESPONSE of OPERATION SIMPLE, OPERATION 
ISOLATE, or OPERATION CONDITIONED is sent if the MAU is compatible with the DTE and the MAU 
is simple (no isolate) or if the DTE does not support Isolate even if Isolate is supported by the MAU, sup
ports Isolate but does not require conditioning, or supports Isolate and does require conditioning to output. 
A RESET_RESPONSE of INCOMPATIBLE is sent if the MAU is not compatible with the DTE (that is, the 
MAU 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_CONTROL 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_TEST. The PLS sublayer sends SQE_TEST to the management entity at the conclu
sion of each signaCquality_error test (see Output Function, 7.2.4.3). The PLS sublayer sends 
SQE_TEST_ERROR ifthe signaCquality_error test fails or SQE_TEST_OK ifthe signaCquality_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: 

Element 

<silence> 
<preamble> 
<sfd> 
<data> 
<etd> 

Characteristics 

== no transitions 
== alternating (CD I) and (CDO) I 56 bit times (ending in CDO) 
== (CD 1)(CDO)(CD1)(CDO)(CD 1)(CDO)(CD1)(CD1) 
==8xN 
==IDL 
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7.2.3.1 Silence. The <silence> delimiter provides an observation window for an unspecified period of 
time during which no transitions occur on the AU!. The minimum length of this period is specified by the 
access procedure. 

7.2.3.2 Preamble. The <preamble> delimiter begins a frame transmissior" and provides a signal for 
receiver synchronization. The signal shall be an alternating pattern of (CD 1) and (CDO). This pattern shall 
be transmitted on the Data Out circuit by the DTE to the MAU for a minimum of 56 bit times at the begin
ning of each frame. The last bit of the 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 order to satisfy system requirements. Sys
tem components consume preamble bits in order to perform their functions. The number of preamble bits 
sourced ensures an adequate number of bits are provided to each system component to correctly implement 
its function. 

7.2.3.3 Start of Frame Delimiter (SFD). The <sfd> indicates the start of a frame, and follows the 
preamble. The <sfd> element of a frame shall be 

(CD1)(CDO)(CD1)(CDO)(CD1)(CDO)(CD1)(CD1) 

7.2.3.4 Data. The <data> in a transmission shall be in multiples of eight (8) encoded data bits (CDOs 
and CD1s). 

7.2.3.5 End of Transmission Delimiter. The <etd> delimiter indicates the end of a transmission and 
serves to turn off the transmitter. The signal shall be an IDL. 

7.2.4 PLS Functions. The PLS sublayer functions consist of a Reset and Identify Function and five 
simultaneous and asynchronous functions. These functions are Output, Input, Mode, Error Sense, and 
Carrier Sense. All of the five functions are started immediately following the completion of the Reset and 
Identify Function. These functions are depicted in the state diagrams shown in Figs 7-3 through 7-8, using 
notation described in 1.2.1. 

7.2.4.1 Reset and Identify Function. The Reset and IdentifY Function is executed any time either of 
two conditions occur. These two conditions are "power on" and the receipt of RESET_REQUEST from the 
management entity. The Reset and Identify Function initializes all PLS functions, and (optionally) deter
mines the capability of the MAU attached to the AUI. Figure 7-3 is the state diagram of the Reset and 
Identify Function. The Identify 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 depicts the operation of the Mode Function. When the MAU is oper
ating in the normal mode, it functions as a direct connection between the DTE and the medium. Data sent 
from the DTE are impressed onto the medium by the MAU and all data appearing on the medium are sent 
to the DTE by the MAU. When the MAU is operating in the monitor mode, data appearing on the medium 
is sent to the DTE by the MAU as during the normal mode. signaCquality _error is also asserted on the AUI 
as during operation in the normal mode. However, in the monitor mode, the means employed to impress 
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 ofthe transmit
ting means is accomplished is specified in the appropriate MAU document. However, the intent of this 
positive isolation of the transmitter is to ensure that the MAU will not interfere with the physical 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 paths within the transmitting mechanism ofthe MAU. 

The monitor mode is intended to permit a network station to determine if it is the source of interference 
observed on the medium. 

NOTE: The monitor mode is intended to be used only by Network Management for fault isolation and network operation verification. 
It is intended that the isolate message provide direct control over the mode function so that these tasks can be performed. IMPROPER 
USE OF THE ISOLATE FUNCTION CAN CAUSE ERRONEOUS FRAMES. Section 5. Layer Managenwnt, provides dptails on the 
proper use of this function. 
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7.2.3.1 Silence. The <silence> delimiter provides an observation window for an unspecified period of 
time during which no transitions occur on the AU!. The minimum length of this period is specified by the 
access procedure. 

7.2.3.2 Preamble. The <preamble> delimiter begins a frame transmissior" and provides a signal for 
receiver synchronization. The signal shall be an alternating pattern of (CD I) and (CDO). This pattern shall 
be transmitted on the Data Out circuit by the DTE to the MAU for a minimum of 56 bit times at the begin
ning of each frame. The last bit of the 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 order to satisfy system requirements. Sys
tem components consume preamble bits in order to perform their functions . The number of preamble bits 
sourced ensures an adequate number of bits are provided to each system component to correctly implement 
its function. 

7.2.3.3 Start of Frame Delimiter (SFD). The <sfd> indicates the start of a frame, and follows the 
preamble. The <sfd> element of a frame shall be 

(CDI)(CDO)(CDI)(CDO)(CDI)(CDO)(CDI)(CDI) 

7.2.3.4 Data. The <data> in a transmission shall be in multiples of eight (8) encoded data bits (CDOs 
and CDIs). 

7.2.3.5 End of Transmission Delimiter. The <etd> delimiter indicates the end of a transmission and 
serves to turn off the transmitter. The signal shall be an IDL. 

7.2.4 PLS Functions. The PLS sublayer functions consist of a Reset and Identify Function and five 
simultaneous and asynchronous functions. These functions are Output, Input, Mode, Error Sense, and 
Carrier Sense. All of the five functions are started immediately following the completion of the Reset and 
Identify Function. These functions are depicted in the state diagrams shown in Figs 7-3 through 7-8, using 
notation described in 1.2.1. 

7.2.4.1 Reset and Identify Function. The Reset and IdentifY Function is executed any time either of 
two conditions occur. These two conditions are "power on" and the receipt of RESET_REQUEST from the 
management entity. The Reset and Identify Function initializes all PLS functions, and (optionally) deter
mines the capability of the MAU attached to the AUl. Figure 7-3 is the state diagram of the Reset and 
Identify Function. The Identify 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 depicts the operation of the Mode Function. When the MAU is oper
ating in the normal mode, it functions as a direct connection between the DTE and the medium. Data sent 
from the DTE are impressed onto the medium by the MAU and all data appearing on the medium are sent 
to the DTE by the MAU. When the MAU is operating in the monitor mode, data appearing on the medium 
is sent to the DTE by the MAU as during the normal mode. signaCquality _error is also asserted on the AUI 
as during operation in the normal mode. However, in the monitor mode, the means employed to impress 
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 ofthe transmit
ting means is accomplished is specified in the appropriate MAU document. However, the intent of this 
positive isolation of the transmitter is to ensure that the MAU will not interfere with the physical 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 paths within the transmitting mechanism ofthe MAU. 

The monitor mode is intended to permit a network station to determine if it is the source of interference 
observed on the medium. 

NOTE: The monitor mode is intended to be used only by Network Management for fault isolation and network operation verification. 
It is intended that the isolate message provide direct control over the mode function so that these tasks can be performed. IMPROPER 
USE OF THE ISOLATE FUNCTION CAN CAUSE ERRONEOUS FRAMES. Section 5. Layer Management, provides dptails on the 
proper use of this function . 
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Fig 7-7 
PLS Error Sense Function 

7.2.4.4 Input Function. The PLS sublayer Input Function transparently performs the task of daLa 
transfer from the MAU to the MAC sublayer. The state diagram of Fig 7-6 depicts the Input Function 
operation. 

7.2.4.5 Error Sense Function. The PLS sublayer Error Sense Function performs the task of sending 
SIGNAL_STATUS to the MAC sublayer whenever there is a change in the signal quality information 
received from the MAU. The state diagram of Fig 7-7 depicts the Error Sense Function operation. 

7.2.4.6 Carrier Sense Function. The PLS sublayer Carrier Sense Function performs the task of 
sending CARRIER_STATUS to the MAC sublayer every time there is a change in CARRIER_STATUS. The 
state diagram of Fig 7-8 depicts the Carrier Sense Function operation. 

Verification of the signaCquality _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 opens a time window during which it expects to 
see the signal_quaLity_error signal asserted on the Control In circuit. The time window begins when 
CARRIER_STATUS becomes CARRIER_OFF. If execution of the Output Function does not cause 
CARRIER_ON to occur, no SQE test occurs in the DTE. The duration ofthe window shall be at least 
4.0 /ls but no more than 8.0 /lS. During the time window (depicted as carrier_inhibit_timer, Fig 7-8) 
the Carrier Sense Function is inhibited. 

(2) The MAU, upon waiting Tw (wait time) after the conclusion of output, activates as much of the sig
nal quality error detecting mechanism as is possible without placing signals on the medium, thus 
sending the signaCquality_error message across the AUI for 10 ± 5. bit times (lOIBR ± 5IBR 
seconds). 

(3) The DTE interprets the reception of the signaCquality _error message from the MAU as indication 
that the signaCquality_error detecting mechanism is operational and the signaCquality_error mes
sage may be both sent by the MAU and received by the DTE. 

NOTES: (1) The occurrence of multiple (overlapping) transmitters on the medium during the time that the test window is 
open, as specified above, will satisf'y the test and will verif'y proper operation of the signal quality error detecting mechanism 
and sending and receiving of the appropriate physical error message. 

(2) If signaCquality_error exists at the DTE before CARRIER_OFF occurs, then the Collision Presence test sequence 
within the PLS a3 described in 7.2.4.3 above shall be aborted as shown in Fig 7-8. 

7.3 Signal Characteristics 

7.3.1 Signal Encoding. Two different signal encoding mechanisms may be used by the A UI. One of the 
mechanisms is used to encode data, the other to encode control. 
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PLS Error Sense Function 

7.2.4.4 Input Function. The PLS sublayer Input Function transparently performs the task of data 
transfer from the MAU to the MAC sublayer. The state diagram of Fig 7-6 depicts the Input Function 
operation. 

7.2.4.5 Error Sense Function. The PLS sublayer Error Sense Function performs the task of sending 
SIGNAL_STATUS to the MAC sublayer whenever there is a change in the signal quality information 
received from the MAU. The state diagram of Fig 7-7 depicts the Error Sense Function operation. 

7.2.4.6 Carrier Sense Function. The PLS sublayer Carrier Sense Function performs the task of 
sending CARRIER_STATUS to the MAC sublayer every time there is a change in CARRIER_STATUS. The 
state diagram of Fig 7 -8 depicts the Carrier Sense Function operation. 

Verification of the signaCquality _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 opens a time window during which it expects to 
see the signal_quality_error signal asserted on the Control In circuit. The time window begins when 
CARRIER_STATUS becomes CARRIER_OFF. If execution of the Output Function does not cause 
CARRIER_ON to occur, no SQE test occurs in the DTE. The duration ofthe window shall be at least 
4.0 I1s but no more than 8.0 I1S. During the time window (depicted as carrier_inhibit_timer, Fig 7-8) 
the Carrier Sense Function is inhibited. 

(2) The MAU, upon waiting Tw (wait time) after the conclusion of output, activates as much of the sig
nal quality error detecting mechanism as is possible without placing signals on the medium, thus 
sending the signaCquality_error message across the AUI for 10 ± 5 . bit times (lOIBR ± 5IBR 
seconds). 

(3) The DTE interprets the reception of the signaCquality _error message from the MAU as indication 
that the signaCquality_error detecting mechanism is operational and the signaCquality_error mes
sage may be both sent by the MAU and received by the DTE. 

NOTES: (1) The occurrence of multiple (overlapping) transmitters on the medium during the time that the test window is 
open, as specified above, will satisfY the test and will verifY proper operation of the signal quality error detecting mechanism 
and sending and receiving of the appropriate physical error message. 

(2) If signaCquality_error exists at the DTE before CARRIER_OFF occurs, then the Collision Presence test sequence 
within the PLS a3 described in 7.2.4.3 above shall be aborted as shown in Fig 7-8 . 

7.3 Signal Characteristics 

7.3.1 Signal Encoding. Two different signal encoding mechanisms may be used by the AUI. One of the 
mechanisms is used to encode data, the other to encode control. 
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7.3.1.1 Data Encoding. Manchester encoding is used for the transmission of data across the AUI. 
Manchester encoding is a binary signaling mechanism that combines data and clock into "bit-symbols." 
Each bit-symbol is split into two halves with the second half containing the binary inverse of the first half; 
a transition always occurs in the middle of each bit-symboL During the first half of the bit-symbol, the 
encoded signal is the logical complement of the bit value being encoded, During the second half of the bit
symbol, the encoded signal is the uncomplemented value of the 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 CD1 is encoded as a bit-symbol in 
which the first half is LO and the second half is HI. Examples of Manchester waveforms are shown in 
Fig 7-10. 

The line condition IDL is also used as an encoded signaL An IDL always 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 zero. This transition cannot be confused with clocked data (CDO or CDl) since the tran
sition will occur at the start of a bit celL There will be no transition in the middle of the bit celL The IDL 
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7.3.1.1 Data Encoding. Manchester encoding is used for the transmission of data across the AUI. 
Manchester encoding is a binary signaling mechanism that combines data and clock into "bit-symbols." 
Each bit-symbol is split into two halves with the second half containing the binary inverse of the first half; 
a transition always occurs in the middle of each bit-symbol. During the first half of the bit-symbol, the 
encoded signal is the logical complement of the bit value being encoded. During the second half of the bit
symbol, the encoded signal is the uncomplemented value ofthe 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 CD1 is encoded as a bit-symbol in 
which the first half is LO and the second half is HI. Examples of Manchester waveforms are shown in 
Fig 7-10. 

The line condition IDL is also used as an encoded signal. An IDL always 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 zero. This transition cannot be confused with clocked data (CDO or CD1) since the tran
sition will occur at the start of a bit cell. There will be no transition in the middle of the bit cell. The IDL 
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Fig 7·9 
Interface Function for MAU with Conditioning 

of the data sequence, Apha",,-locked loop or ""luivalent mechanism maintain>; continuous tracking 
of the phase of the information on the Data circuit. 

7.3.1.2 Control Encoding. Asimpler enroding mechanism i. used for control signaling than for data 
signaling. The enooded symbol. u.cd in this signaling mechanism arc CSO, CSl, and IDL. The CSO signal 
is a signal .tt"earn of frequency equal to the bit rate (BR). '!he CS1 Hignal iH a s ignal stream of frequenoy 
equal to halfofthe bit rate (BM). If the interlace supports morc then one bit rate (see 4.2), the bit ra~ in 
use on th<! data circuits is the one to which the control signals a'" referenced, The IDL signal used on the 
control circuits is the same.'lS the IDL.ignal defined for the data circuits ( ...... 7.3.1.1). The Control Out cir
cuit i . optional (0) as i" one message on Control In. 

The frequency tolerance of the CS1 and CSO signal" on the CO circuit shall he ±5% and that of the CS1 
olgnal on the CI circuit shall be ±15%. '!he duty cycle of the above signsls i. nominally 51l'l:J5O% and "hall 

CSMMJD 

outP<ll_kla 

""'""' ." ............... , . -_ ... 
.Mlt~_dlo_ 

• dtaob'-_drl¥w 
• <nOU_".oil4b'. 

(If no....c ... 'iW<m) 
• SOE (i, coIlIll , .. ) . -

STAAT l!ST n ... EIt 2 ..... -...... ~ ............ .. .. ...... 
• l\CIl...pooIilMo_ 4leaDit 

• dltablt_ <lri •• " 

• m<N_ ""'IlIoto1<l 

" tWI_cam"",,) 

• '" (II' ooIII.ion) 

"'" 
.0< ... ............................ .. .. 

• nOl_~a.lt~_diO(lbl. 

• dlaabho_drtv..r -So. 

IHI_lttner _ dena ... , ... , ............... , ... 
• noL~tlve-"""ble 
• di.o:obIoo __ 

• "' .... _c~ 
(if MI_COIIWon) 

• "'" COCIloIon) 
~-"""', 

(b) 

__ timw_ ........ 

• pDeIINe-~ 
• <!i8ab1o _ 
• n'o<IU-<>Y<lTl<1b11o 

(tl .... _colbian) 
• SClE (il cdIiITon) 

nc: 7·9 
tnterfK@FuodionforMAUwithCooditi<>1line: 

~tbe data &e<lI>6IIU. A phele·loded l .... p .... «tuivalent mor:hani!IID maintai.nl! eonlinUOO$ t,..&inll 
of ~ phaee alth. iPlormation on the Data cir.uit. 

7.3.1.2 Coolr<1l En<:odln,. A almpler orncoding medlllni.ID i. UM!d fur contral .;goaling than fot data 
cii'"uinll'. n.., enC'Odod eymbol. 11000 iII thil eigna!injI mccl!anWrn arc CSO, CSt, and IDL. Tbe csa .ignal 
Ia • algnal .tretun of freqllency eqllel to th~ bit rate (BR). The an ligna! i. a lign.lltrcam of froqUOnty 
equal to halfo(tlM! Txl rate (BM). IrtlM! Illted'are aupport. more then une bit rate (lee 4.2), the bit rate In 
l1!Ie an t,h., deta circuits ie the uno to .... hich the ~ntrul. .ignal~ ."" reff!renoed, The IDL lignal u.ed en tIM! 
control ril'C\l.lt. i, the eame u the WLllgufOl defiI>&d forth~ data circuit. (_7.3.1.1). The Contr()\ Out ~I' 
ruit i. optional (0) 41.1. on. meBllBge on Control In. 

T"" frllClueney tolerante of the CSl lind CSO sign.al! on the CO cirouit shall be ±5% and that of the CSI 
olgnal an the Cl circuit .hall be :1:15%. 'Ihc duty eycle afth.. above signals i. nominally 50%11)01J, and shall 
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Fig 7-10 
Esamplea of Manehester Waveform" 

be no wor.., than 60%140%. The CSO 9ignal on the CI circuit ohall have " frequency tolerance nfBR +25%, 
_ 15% with the pul .... widths no]""" than 35 DB and no greater than 70 ns at tho zero cro/Ising points. 

The meaning of the signals on the Control Out circuit (DTE to MAU) are: 

Si!(IlaJ 

mL 

CS; 

eso 

MeSllagc 

=""'" 
ma.\,-,~qr;ut (0) 

iscla.1<: (0) 

De.ooription 

Instruct.s the MAU to enter (remain in) normal m.-.de 

Requesbi that the MAU should be made av!lilable 

Instructs the MAU to enter (remain in) monitor mode 

The meaning of the mgnalo on the Control In oircuit (MAU to DTE) are: 

Signal 

lDL 

es, 
CSO 

Message 

ma.u_ouaUable 

mouJ\Gt"puailobk 

signaLquolity _Q"rM 

Deocription 

Indicates that the MAUs ready to outPllt data 

Indicate.. that the MAU is not ready to output data 

Indicate. that the MAU has detected an e .... or output data 

7.3.2 Signaling Rate. Signaling rateo offrom 1 to 20 Mblo are enCOOlpas.ed by this standard. TIti. edi· 
tion of the Htandard "pecifies a signaling rate oflO minion bits per """"nd ± 0.01%. 

It i. intended that a given MDl operate at a oingle data rate . It i. not precluded that speoifio DTE and 
MAU dOlliglUl be manually switched or oetto alternate rate8.Agiven local network shall operate at a single 
.ignalina" rate, Tb facilitate the confignration of operational system", DTE and MAU device.. .h..:!J be 
labeled with the actual aignalingrate used with that device. 

7.3.3 SignaHng Leve19. Exact voltage and rurrent opecification. are listed in 7.4. 
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Fig 7-10 
ElIamplea of Maneheater Waveform" 

be no wor!Hl than 60%140%. The CSO 8ignal "" the Cl circuit ohall have II frequency tolerance ofBR +-25'1., 
_15% with th~ pul ... widths no le88 than 35 DB and no greater than 70 Milt tho zero CI'OIIsing points. 

'I'M meaning "fthe Bignalo on the Control Out circuit(DTE to MAU) are: 

Si!(Ilol 

IDL 

CS> 

C"l 

=malC~uut (0) 

isoIa.~ (0) 

Description 

ln8tructs the MAU to enter (remain in) normal mnde 

Requ""ta that the MAU should be made av!lilable 

lnatrucl.!l the MAU to enter (remain in) monitor mnde 

The meaning of the llignruo on the Control In circuit (MAU to DTE) Are: 

Signal 

lDL 

CS> 

CSO 

Measage 

mou_CluniJable 

mou Jlm..Jl!l(Jilabk 

signaLquolity _cr('M 

Deocription 

Indicate. that the MAU .. ready to outP)lt data 

Indicate.. that the MAU i:r. not ready to output data 

Indicate. that the MAU has detected an error output data 

7.3.2 Signaling Raw. Signaling rate~ offrom 1 to 20 Mbio are en<:Olllp"".ed by thi. standard. Thi. edi. 
tion of the otandard opecilies a oignaling rate oflO minion bits per second ± 0.01%. 

It i. intended that a given MDt operats at II. single data rate. It i. not precluded that specific DTE and 
MAU deoign.o be manually _itched ". oettl> alternate ratea. Agiven II,cal network ahall operate at a single 
"ignalin&' rate. Th facilitate the confignration of operational systemo. DTE &nd MAU devi.- .hIIll be 
labeled with the actual BiiI'alinll' rate UllIed with that device. 

7.3.3 SignaliDg Level!!. Exact voltage and current "pecificationo are listed in 7.4. 
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