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BBeaeHue

MNCO (Interational Organization for Standardization — mexxayHapogHas opraHusauus no ctaHgapTusa-
uun) — 310 BCeMMUpHas pegepauma HaumoHanbHbIX OPraHoB No craHgapTusauum (UneHos MCO). PaboTa no
NoAroTOBKE MEXAYHAPOAHbIX CTaHAAPTOB OObIYHO BbIMOMHAETCA TEXHUYEeCKuMU komutetamm NCO. Kaxagas
opraHusauma — uneH UCO, sanHTepecoBaHHasa B NpeaMeETe, AN KOTOPOro CO3AaETCA TEXHUYECKUI KOMUTET,
MMeeT NpaBo Ha NPeACTaBUTENLCTBO B 3TOM komuteTe. B cotpyaHudectse ¢ MCO B atoi paboTe Takke npu-
HUMAIOT y4acTue MeXAyHapoAHbIE OpraHu3aumu, NPaBUTENbLCTBEHHLIE U HENPABUTENbCTBEHHbIE. MCO TecHo
coTpyaHuyaet ¢ MexayHapoaHou anekTpoTexHuyeckon komuccuen (International Electrotechnical Commis-
sion — [EC — M3K) no BceM Bonpocam CTaHAapTM3aumum aneKTPOTEXHUYECKOro 060pya0BaHus.

MexayHapoaHble cTaHaapThl COCTABNAIOTCA B COOTBETCTBMU C NpaBunamMu, NpeanucaHHbIMK 4acTbio 2
aupektus UICO/MO3K.

MmaBHas 3afa4a TEXHUYECKUX KOMUTETOB — NOArOTOBKA MEXAYHapPOAHbIX CTaHAAPTOB. [poeKTbl MeX-
AYHapPOAHbLIX CTaHAAPTOB, NPUHATLIX TEXHUYECKUMU KOMUTETAMU, pacceinatotcsa uneHam NCO ansa ronocosa-
Hus. Ans ny6nukauuu B kKa4eCTBe MEXAYHApOAHOro ctaHaapra Heobxoaumo ogobpeHue He MeHee YeM 75 %
YYaCTHUKOB FONTOCOBAHUSA.

Oco60e BHUMaHue yaensaercs BO3MOXHOCTMW TOr0, UTO Kakne-nmbo CoCTaBHble YACTU AAHHOTO AOKYMEH-
Ta MOryT 0Ka3aTbCA NPeAMETOM NaTeHTHOro 3akoHoaatenbcrea. MCO He MOXET HECTU OTBETCTBEHHOCTM 3a
naeHTUnKaUnIO BCEX UMM KakMx-NMbo nNaTeHTHbIX Npas.

MepBasa peaakuma cranaapta MCO 11898-1 coemecTHO ¢ NCO 11898-2 3ameHsieTr MCO 11898:1993,
KOTOPbIN Bbln TEeXHUYECKU nepecMoTpeH. MOoCKoNbKy 3aMEHEHHbIN MEeXAYHapOAHbIi CTaHAAPT NOKpbIBaN Kak
ypoBeHb nepeaayn aaHHbix CAN (DLL — Data Link Layer — kaHanbHbI YPOBEHb), Tak U BbICOKOCKOPOCTHOM
dusuyeckunn yposeHo (PL — Physical Layer — ¢msnueckuin yposeHb), NCO 11898-1 onpeaensieTr ypoBeHb
nepeaayn AaHHbIX, BKMovas HwkHue ypoBHu LLC (Logical Link Control — ynpaBneHne normyeckon cBsi3bio)
n MAC (Medium Access Control — ynpaBneHne 4OCTYynOM K KaHany CBA3M), a Takke HWKHUIA ypoBeHb PLS
(Physical Signalling — du3nueckas nepegada curHanos), Toraa kak MCO 11898-2 onpeaensier ypoBeHb Bbl-
COKOCKOPOCTHOro gocTyna k cpeae nepeaaym aaHHbix MAU (Medium Access Unit — ycTpoiicTBO gocryna K
KaHany cBasu).

MNCO 11898 nog obwmm HazBaHem «TpaHCMOPT AOpPOXHbIM. MecTHas koHTponnepHas cetb (CAN)»
COCTOUT U3 CrieayoLLmnX YacTen:

- yacTb 1. KaHanbHbIA YPOBEHb M Nepegaya CUrHanos;

- 4acTb 2. YCTPOMCTBO BbICOKOCKOPOCTHOIO AOCTYNa K KaHany CBA3u;

- yacTb 3. HM3KOCKOPOCTHOWM YCTOWUMBLIN K OLUMBKaM uHTepdeinc, 3aBUCALLMIA OT KaHana;

- yacTtb 4. BsaumogerncTteme ¢ pasgeneHnemM 4ocTyna no BpeMeHu.
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HAUMOHANBbHBIAN CTAHOAPT POCCUUCKOWN ®EREPALUUMU

TpaHcnopT AOPOXHbIN

MECTHAA KOHTPOJNJIEPHASA CETb (CAN)
Yactb 1

KaHanbHbI ypOBeHb U Nepejaya CUrHanos

Road vehicles. Controller area network (CAN). Part 1. Data link layer and physical signalling

Nara eBeaeHua — 2016—08—01

1 O630p

HacTosiwuii ctaHaapt onpeaenseT kaHanbHbivi yposeHb (DLL) U ypoBeHb husnyeckoit nepeaayn cur-
Hanoe cetu koHTponnepoB (CAN). 310 NnpoTOKON NOCNEAOBaTENBHOM Nepefayvn AaHHbIX, KOTOPLIA noaaep-
XUBAET pacnpeaeneHHoe ynpasnieHne B peanbHOM BPEMEHU U MYMbLTUNINEKCMPOBaHUE AAaHHbIX ANSA UCNOMb-
30BaHUA B AOPOXHbIX TPAHCMNOPTHBIX cpeacTBax. MpoTokon onuckiBaeT o0LLy0 apxuTekTypy wuHbl CAN B
BMZE MepapxXvn YPOBHEN B COOTBETCTBMM C aTanoHHon mogensio MCO ana BOC — B3aMMOCBA3U OTKPLITLIX
cuctem (OSI), ycraHoeneHHon MCO/MO3K 7498-1, u npeacTaBnsieT TEXHUYECKUE XapaKTepUCTUKN AN NOCTPO-
eHust cucTeMbl MHPOPMALMUOHHOMO 0OMeHa LUMdpoBon uHOPMaLUen Mexay MoaynamMu, hopmMupyoLmmMm
KaHanbHbI ypoBeHb CAN. 3TOT ypoBeHb cam no cebe orosapusaercsa B cootBercTBun ¢ UCO/M3IK 8802-2 n
MCO/M3K 8802-3 — ¢ noagpOOHbIM ONMUCAHMEM XapaKTEPUCTUK HUXKHETO YPOBHS yNPAaBAEHUA NOTUYECKON
cBsa3bto (LLC) 1 HUXXHEro ypoBHSA ynpaBsneHus 4OCTyna K cpeae nepeaayn gaHHbix (MAC).

2 CoorBeTcTBMUe TpeboBaHUAM

COOTBETCTBME KaHANbLHOTO YPOBHA TPEOOBaHUAM AOMKHO NPOBEPATLCA B cooTBETCTBUU ¢ MUCO 16845.

3 HopmaTuBHbIe CCbINKU

[ns npuMeHeHUs HaCTOSALLEro CTaHAapTa HeobxXoAUMbI CneayloLme CCbINOYHbIe AOKYMEHTHI. [Ana Heaa-
TUPOBAaHHbIX CCbINIOK MPUMEHSIIOT NOCNEAHee N3aHNe CCbINIOYHOTO AOKYMEHTA (BKIIO4AsA BCE €10 U3MEHEHMUS).

MCO/MOK 7498-1, MndopmMauuoHHbIEe TeEXHONOrMKN. B3auMOCBA3b OTKPLITLIX cUCTEM. Ba3oBas aTanoH-
Haa mogenb: basoasa moaenb (ISO/IEC 7498-1 Information technology — Open Systems Interconnection —
Basic reference model — Part 1: The basic model)

MNCO/M3K 8802-2, MHdopMaunOHHbIe TEXHONOTUU. TenekoOMMYHUKaLmmu u obMeH uHdopMaLmen Mex-
ay cuctemamu. JlokanbHble obuieropoackue cetu. CneynansHble TpeboBaHus. Yactb 2. YnpaBneHue noru-
yeckum 3seHom (ISO/IEC 8802-2 Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 2: Logical link
control)

NCO/M3K 8802-3, MHdopmaunoHHble TexHonorun. TenekomMyHukauum u oOMeH uHdopmauuen
mexay cuctemamu. JlokanbHble obleropoackue cetu. CneumanbHble TpeboBaHus. Yactb 3. Metog aocTtyna
(CSMA/CD) ¢ ofGHapyxeHuem CTONKHOBeHuM M cneuudpukauumn dusmnyeckoro yposHsa (ISO/IEC 8802-3
Information technology — Telecommunications and information exchange between systems — Local and
metropolitan area networks — Specific requirements — Part 3: Carrier sense multiple access with collision
detection (CSMA/CD) access method and physical layer specifications)

NCO 16845, Tpancnopt AopoxHbiii. Cerb obnactu koHTponnepa. naH npoBepku COOTBETCTBUSA
(ISO 16845 Road vehicles — Controller area network (CAN) — Conformance test plan)

UspnaHue odpuumansHoe
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4 TepMUHbI U onpeaerieHnsA

B HacTosiliem craHaapre NpUMEHEHbI CreayiloLme TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHUsMu.

4.1 cKkOpOCTb Nepeaayn AaHHbIx: KonuuectBo GUTOB, NepechbinaemMbix 3a BpEMA nepegaqn, Hesasu-
CUMO OT IBOMYHOIO NPEACTaBIIEHUS.

4.2 3anonHeHue Outamu: MeToa KOAMpPOBAHUSI KaAPOB, obecneumBalolLmMii USMEHEHUE COCTOAHUA
LWMHbI, HeObXoaNMMOE ANs ee NepuoaNYEeCcKOW peopraHM3aumm Npyu UCNosb30BaHMM ABOMYHOMO nNpeacTasne-
HusAs NRZ (6e3 Bo3Bpara Kk HyneBOMY YPOBHIO).

MpumeuyaHne — Beskuii pas, korga Mo Jiorvke repeaadn JaHHbIX BCTpeYaeTcs onpegeneHHoe Konu4ecTso
(cornacytoLLuii MHTepBarn) nocrneaoBaTeNbHbIX GUTOB JaHHBIX OAUHAKOBOTO 3HAYEHUs, B UCXOAALLMIA GUTOBLIA NOTOK aB-
TOMaTUYECKN BCTABNSETCA OGUT [OMOMHAIOLLEro 3Ha4eHUst — cornacyoluil 6uT. MNpueMHble YCTPOWCTBA «OKpaLLUBAIOT»
Kaap, T.e. BLINOMHAETCA NpoLeaypa UHBEPCUM.

4.3 6MTOBLIN MHTEpPBAN: fg: [INMTENLHOCTL 0AHOTO GuTa.

4.4 wwuna: Tononorusa CeTu nepeaayum AaHHbIX, B KOTOPOW BCE Y3Mbl CBA3aHbl NACCUBHLIMU JIMHUSIMM
CBSi31, NO3BONSAIOLLMMM OCYLLECTBASATL Nepegady AaHHbIX B 000X HanpaBneHUsX.

4.5 koMnapaTop WUHbI: YCTPOWCTBO, Npeobpa3syiowee puanyeckue curHanbl, UCNONb3yemble Ans ne-
pefnayu AaHHbIX B KaHane cBasu, 06paTHO B TIOrMYECKUe U MHPOPMALMOHHbIE CUTHArbI UM CUTHASbI AaHHbIX.

4.6 dopmupoBaTesnb WKUHbI: YCTPOUCTBO, Npeobpasyloliee MHPOPMaLUOHHBIE CUrHasbl UM CUTHanMbI
OaHHbIX B (PU3NYECKNE CUTHArbI, KOTOPbIE MOXHO NepeaaBaTb B KaHan CBA3M.

4.7 coctosinue wuHbl: OQHO U3 ABYX B3AMMHO AOMOMHAIOLWMUX COCTOAHNIA: AOMUHAHTHOE U PELIECCUBHOE.

MpumMevyaHne — [JOMUHaHTHOE COCTOSIHUE NPEACTaBMSIETCA NOMUYECKUM HyNeM, a peLieccUBHOE COCTOsIHUE
npeAcTaBnseTcs Norudeckoil efiMHULEN. MNpuU ofHOBPEMEHHOM Nepefade AOMUHAHTHBIX U peLeCCUBHBIX GUTOB UTOroBOE
COCTOSIHWE LUKMHBI — JOMMWHAHTHOe. Ecnn nepeaaymn He NpoucxoauT, WnHa cBoGogHa. B 3To BpeMa oHa HaxofuTcs B pe-
LieCCUBHOM COCTOSIHUM.

4.8 apbutpax no cogepxumomy: lpoueaypa apouTpaxa npu KONNEKTUBHOM AOCTYNe C KOHTPOneMm
cocToAHuA kaHana (CSMA) paspeluaer BOSHUKAIOLLME HA LUMHE KOHM(NUKTLI NpU 0AHOBPEMEHHOM A0CTYNE K
LUMHE HECKONbKMX Y3rOB.

4.9 kagp: Bnok gaHHbIX NPOTOKONA KaHana CBA3W, ONpeaensoWMii NOpPsAOK U 3HaYeHne GUToB unu
OUTOBLIX MONEN B NOCNeA0BaTENLHOCTU NepeAadn No KaHany CBA3W.

4.10 MHoroagpecHaa nepepava: Cnoco6 agpecauuu, npu KOTOPOW OAUH KaAp aapecyeTcsl uenomn
rpynne y3ros O4HOBPEMEHHO.

MpumevyaHune — LLupokoBelarensHasa nepegada — ocobasi pasHOBUAHOCTb MHOroaJpecHoi nepegayuu, npu
KOTOPOI OAWH Kaap afpecyeTcs BCEM y3naM OAHOBPEMEHHO.

411 mynsrumacrtep: Cucrtema, pasgeneHHas Ha HEeCKONbKO Y310B, B KOTOPOW KaXKabl y3en MOXeT
BPEMEHHO ynpaBnsaTb paboToi Apyrux y3nos.

412 y3en: ['pynna, CBA3aHHaA C CETbIO Nepeaaqun AaHHbIX M UMEeIOLAs BO3MOXHOCTb B3aUMOAENCTBUA
no CeTU B COOTBETCTBUM C NApamMeTpaMu NPOTOKONA CBSI3U.

MpumevyaHnue — Ysen CAN — 370 y3en, ocywecTBnsatoWwuii B3aumogeictamne no cetn CAN.

4.13 6e3 Bo3BpaTa K HyneBoMy ypoBHI0: MeTog npecTaBreHns ABOUYHbLIX CUTHANOB, NPW KOTOPOM B
npeaenax 0O4Horo U Toro xxe GUTOBOro MHTEpBana ypoBeHb CUrHarna He U3MEHSIETCA U NOTOK OUTOB UMEET OAUH
W TOT Xe NOrMYECKUil ypoBEHb, HE UMeSA HPOHTOB.

4.14 npuopurtet: ATpUGYT Kaapa, perynupyloLui ero nonoXxXeHue B uepapxun npu apoutpaxe, npu
3TOM G0nee BbLICOKMIF NPMOPUTET NOBLILLAET BEPOSATHOCTL BbIOOPAa kagpa B npouecce apbutpaxa.

4.15 npotokon: PopmanbHbIn HAGOP cornalieHuit unu NPaBun MHAMOPMALMOHHOTO 0GMEHa Mexay y3-
namu, BKOUas ynpasneHue Kagpom, nepeaady kagapos U (pm3anyeckuit ypoBeHb.

4.16 npuemHuK: JIlo601 y3en, KOTOPbLIN He ABMSAETCS Nepeaarinkom B TO BPEMs, KOraa LUMHA He CBO-
6oaHa.

4.17 B3aumogencTBME C pasaeneHueM aoctyna no BpemeHu: Onuus, npy MCNonb3oBaHWUW KOTOPOM
Kaap MOXeT nepeaaBaTbCA B TEYEHWe 3a4aHHOI0 MHTepBana BpeMeHu; KpoMe TOro, oHa ob6ecneynBaer rno-
0anbHYI0 CUHXPOHU3aLMIO TAKTOBLIX FeHepaTopoB WM NO3BONSAET ONOKUPOBATL aBTOMATUYECKYIO MOBTOPHYIO
nepenavy kagpos.

4.18 nepeparumk: Y3en, POpMUPYIOLLMIA Kaap AAHHBIX, UKW Kaap yAaneHHOro 3anpoca, KOTopblii 0cTa-
€TCA Nnepeaaryukom Ao TeX Nop, Noka WuHa He ocBobOAUTCA BHOBL MM NOKA y3en He BbibepeTcs npu apou-
Tpaxe.

2
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5 CokpalueHus

ACK — noaTeepxaeHue npuema;

BCH — koa boy3sa-“oyaxypu—XokBuHrema (BYX);
BR — CKOPOCTb Nepeaayn AaHHbIX;

ts — BuUTOBbIN MHTEpPBAN;

CAN  — ceTb KOHTPONNEepPOB.;

CRC — UMKIMYECKUIt KOHTPOINb U3BLITOYHOCTH;
CSMA — KONMMEKTUBHbIN AOCTYN C KOHTPONEM COCTOSAAHWUS KaHana;
DLC — koA AnuHbI AaHHbIX;

DLL  — KaHanbHbIN YPOBEHb;

EOF — koHey kagpa;

FCE — cucrema 06pabotku owmnbok;

IC — WHTerpanbHas cxema;

IDE — pacLumpeHue naeHTudukaTopa;

LAN — nokanbHas BbIMUCNUTENbHAA CETb;

LLC — ynpaBneHue norMyeckon CBA3bIO;

LME — cucrtema ynpasneHus ypoBHEM;

LPDU — npoToKonbHbIN 6rok gaHHbIX LLC;

LSB — mnagwumin 3Havawmn our;

LSDU — cepBuCHbIN Brok gaHHbIX LLC;

MA — JOCTYN K KaHany cBA3u;

MAC — ynpaeneHue OCTYNoOM K KaHany CBA3U;
MAU — ycTpoiCTBO 4OCTYNa K KaHarny CBA3W;
MDI  — uHTepdelic kaHana cBasu;

MPDU — npotokonbHbIi 6rnok agaHHbix MAC;

MSB — crapwwmn 3Havawuii ouT;

MSDU — cepBuCHbIii Bnok gaHHbix MAC;

NRZ — 6e3 Bo3BpaTa K Hynio;

OS|  — B3aMMoOCBA3b OTKPLITbIX cuctem (BOC);
OVLD — neperpy3ka;

PCI — ynpasensiowan nHopmaymsa npoTokona;
PDU — npoTOKONbHbIN BrOK AaHHbIX;

PL — (PU3NYECKNIN YPOBEHD;

PLS — dwm3unveckasa nepegaya curHarnos;

PMA — noagcoeguHeHue K pu3n4eckomMy KaHany;
REC — cuyetuuk oumbok npuema;

RTR — yaaneHHbIv 3anpoc nepegaqu;

SAP  — Touka goctyna Kk cnyxobe;

SDU — cepBUCHBIN BNOK AaHHBbIX;

SJW — wmpuHa nepexoga CUHXPOHU3auuu;
SOF — Havano kagpa;

SRR — nogmeHa 3anpoca Ha nepejady;

TEC — cueTyuK owumBbOK nepegayu;

TTC — B3aMMoAencTBue C pasgerneHnem JocTyna no BPEMEHMU.

6 OcHoBHbIe noHaTua CAN

6.1 Ceorictea CAN

LLinna CAN gomkHa obnagartb CneayioLwmmMm CBONCTBaAMMU:
- AOCTYN K LUMHE MO NPUHUUNY MyNbTUMACTEPa HA OCHOBE MPUOPUTETA;
- HEECTPYKTUBHDI apOunTpak N0 COAEPKUMOMY;
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- rpynnoBas nepegaya kagpos ¢ NONOCOBON hunbTpaumen;

- yAaneHHbI 3anpoc AaHHbIX;

- YHUBEpPCanbHOCTb KOHAUrypaLuuu;

- LIENOCTHOCTb AaHHbIX B Npeaenax Bcei CUCTEMbI;

- o6HapyxeHue owmbok u curHanusayma o6 owwmnbkax;

- aBTOMarmyeckasi MOBTOpHAasi nepejaya kaapos, NPONYLUEHHbIX NpU apOUTpaXKe UMM HapYLUEHHbIX
owmbkamu nNpu nepeaaye;

- pasfMyeHne KPaTKkOBPEMEHHbIX OLLMBOK M MOCTOSAHHBLIX OTKA30B Y3I0B, CAMOCTOSITENLHOE OTKMIOYEHUe
AedeKTUBHbIX Y350B.

6.2 Kagpobl

Mudopmaumsa Ha LUIMHE A0IDKHA nepecbinartbea B BUAE KaaposB (DUKCMPOBAHHOIO ¢hopmara pasnmyHoM,
HO OrpaHUYEHHON ANMUHLI. Ecnin umHa cesoboaHa, nioboi NoAKNIOYEHHbIN y3ern MOXET Ha4yaTb nepegadvy HOBO-
ro kagpa.

6.3 Metoa mocrtyna K wuHe

Ecnu wuna csoboaHa, niobon y3en MoxeT Hayatb nepeaady kagpa. Ecnu asa unu 6onee y3na HaunHa-
10T nepeaavy Kagpos OJHOBPEMEHHO, KOH(MUKT AO0CTYNA K LUMHE AOMKEH paspeLuaTbcs nyrem apourpaxa no
COAEPXUMOMY NPU NMOMOLLM UAEHTUDUKATOPOB.

MexaHusm apbuTpaxa AOrKeH rapaHTMpoBaTh OTCYTCTBUE Kakux-nubo notepb MHOpMaLum unum Bpe-
MeHu. [penMyLLEecTBO Ha AOCTYN K LUMHE AOMKEH UMETb NepeaaTyuk, nepecinatrowmin kaap, KoTopslin obna-
AaeT CaMbiM BbICOKUM NMPUOPUTETOM.

6.4 MNepepaya uudopmauum

B cuctemax CAN y3en He OmKEH NONb30BaTLCA KaKO-NUbo uHcpopmaumei 0 KoHUrypaLuum CUCTEMBbI
(Hanpumep, agpecamu y3nos). BMecTo 8TOro npMeMHUKU NPUHUMAIOT UMM HE NPUHMMAIOT UHhOPMALMIO HA
OCHOBE MpoLecca, KOTOPbIt HOCUT Ha3BaHue uneTpauua npuema kaapa. MNpu sTOM NPUHUMAETCH pELLEHNE
0 COOTBETCTBUM MSIN HECOOTBETCTBMMU NPUHATON MHOPMaLmMK. [nsa NpUEeMHUKOB HET HEOBXOAUMOCTH 3HATD,
oTKyaa nepegaetcs uHdopmauus, 1 Ha0BOopoT.

6.5 YHuMBepCanbHOCTb CUCTEMBDI

Ho6asneHue y3nos k cetu CAN MOXET Npon3BoaUTLCA 6e3 HEODXOAMMOCTU B KAKMX-NTMOO U3MEHEHUSX
B MPOrpaMMHOM Unu annapatypHom obecneveHun nwboro yana, ecnu o6aBnsAeMblii y3en He SBNAeTCA nepe-
AaTYMKOM KaKuX-nmbo KaapoB AaHHbIX M €Cru 00aBNAEMbINi Y3EN HE HYXKAAETCH B KAKUX-NTMOO AONONHUTENb-
HO NepechbinaembIX AaHHbIX.

6.6 LlenocTHOCTb AaHHbIX

Kaap B npegenax cetn CAN AOmKeH NPUHUMATBLCA OAHOBPEMEHHO nubo Bcemu y3namu, nubo Hu oa-
HUM. Takum o6pa3om, CBOMCTBOM CUCTEMbl AOJDKHA ABNSATLCS LENOCTHOCTb AAHHbIX, AOCTUraemas 3a c4er
peanusaumm KOHUenuui mynstukacta u 06paboTku ownBOK.

6.7 YoaneHHbIW 3anpoc AaHHbIX

MyTeMm nepecbInkk kaapa yaaneHHoro 3anpoca AaHHble 3anpoca yana moryTt TpebosaTh OT APYroro yana
nepeaadn COOTBETCTBYIOLLETO Kaapa AaHHbIX. Kaap AaHHbIX M COOTBETCTBYIOLLMI Kaap yAarieHHoro sanpoca
ZAOJDKHbI UMETb OAMH U TOT Xe MaeHTUdUKaTop.

6.8 ObHapyxeHue ownb0oK

[na oGHapyxeHnst omnboK AOMKHbI ObITb NPeayCMOTPEHLI Crieayowmne Mepbl:

- MOHUTOPWHT (NepeaaTyuku CpaBHUBAKOT YPOBHWU GUTOB, KOTOPbIE AOIMKHbLI NEepeaaBaThCs, C YPOBHAMM
OUTOB, NPUCYTCTBYIOLLIMMU Ha LLUHE);

- KOHTPOIb MPK NOMOLLY 5-pa3paAHOro LIMKIMYECKOrO M3OLITOYHOTO KOAA;

- NepeMeHHoe 3anonHeHme Gutamm ¢ LUMPUHON 3amnoNTHEHUs, paBHON 5;

- MpoBepkKa kaapa;

- MPOBEpPKa NOATBEPXKAEHUSA NpUema.
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6.9 CurHanusaumua o6 ownbkax u BpeMs BOCCTaHOBIIEHUSA

MoBpexaeHHble Kaapbl AOMKHbI CUTHANM3NPOBATLCA NPU3HAKaMu MOObIM NEpeaaloLLMM y3roM U fio-
6biM paboTatomm B 06LIMHOM peXMMe (aKTUBHBIM K OLULMOKaM) NPUHUMAalOLMM y3roM. Takue Kaapbl AOIK-
Hbl OTMEHSITLCA W NepeaaBaTbCA NOBTOPHO B COOTBETCTBMM C PEANU30BAHHON MPOLEAYPO BOCCTAHOBNEHUS
(cM. 8.3.4). Bpemsi BOCCTAHOBNEHUA (MHTEPBAn Mexay OOHApy>XEHMEM OLMOKM M BO3MOXHOCTBIO Havana
nepegavu CrneaywLLero kagpa) A0MKHO MMETb TUNOBOE 3HavYeHue ot 17 Ao 23 GUTOBLIX UHTEPBANOB [B Cry-
4Yae 04YeHb CUIbHbIX MOMEX Ha LUMHe — A0 31-ro GUTOBOro MHTEpBAanal, eCrnu He NPOUCXOAUT HOBbIX OLLMOOK.

6.10 NMoareepxaeHue npuema (ACK)

Bce npueMHMKN AOMKHbI MPOBEPSATH LIENOCTHOCTL MPUHATLIX KaAPOB M NOATBEPKAATL MPUEM LIENoCT-
HOrO Ka[pa, a TaKkKe BbICTABMATL NMPU3HAK NPUEMA HEMNPaBMNbLHOMO kaapa. MNpu OTCYTCTBUM NOATBEPKAEHUS
np1emMa Kagapa OH CHUTAETCS NOBPEXOEHHBLIM, @ NEPEAAIOLLMI Y3EN AOIMKEH NOMETUTL €0 (HNaroM.

6.11 ABTOMaTUYECKUI NOBTOP Nepenaym

Kagpbl, nponyLlUeHHbIE Npyu apbuTpaxe, U Kagpbl, MCKAXKEHHbIE OLUMOKaMu Npu nepeaaye, AOIDKHbI aB-
TOMAaTUYECKM NepechinaTbCsi NOBTOPHO MNOCNE BOCCTAHOBMEHUA CBOGOAHOMO COCTOAHMS WKHLI. Kaap, noane-
>KalluMii NOBTOPHON nepeaave, AomkeH o6pabarbiBaTbCA TakK e, Kak U nobol apyrol kaap, T.e. y4acTBOBaTb
B npolecce apbutpaka ans nony4yeHus JocTyna K wuHe. MNpu ucnonb3oBaHuu pasaeneHus 4octyna no spe-
MEeHW aBTOMaTn4eckas NoBTopHas nepeaaqa gomxkHa ObiTh 3anpeLyeHa (cMm. 9.2.5).

6.12 Jlokanusauusa own60kK

Yanbl WnHbl CAN AOMKHbI UMETb BO3MOXHOCTb OTNNYaTb KPATKOBPEMEHHbIE COOM OT NOCTOSIHHBIX OTKa-
30B. [ledhekTuBHbIE Nepeaatome y3anbl 0MKHbI OTKNOYATLCA. « OMKII04eHUE» 03HAYaeT NoruyecKkoe oTco-
eAVHeHne y3na oT LUMHbI TakMM 06pa3om, 4ToObl OH HE CMOT HU NepeaaBaTh, HU NPUHUMATL HUKAKUX KaapoB
(cM.13.1.4.4).

6.13 AKTUBHOCTb Npu oWUGKaX

AKTUBHBIN K ouMbKam y3en AOMKEH, Kak 0ObIMHO, MPUHUMATL y4acTue BO B3aUMOAENCTBUW HA LUUHE
U Nepecobinatb aKTUBHLIA donar owunbkn npu obHapyxeHun owmbku. AKTUBHBLIN donar oMbk AOIMKEH CO-
CTOATb U3 WecTn (6) nocneaoBaTeribHbIX JOMUHAHTHLIX OUTOB U JOIKEH AONYCKaTb HapyLUeHWe npaBuna
BCTaBKU AOMOMNHSAOLMX GUTOB U N0BbIX (OMKCUPOBaHHLIX (POPMAaTOB, UCMONbL3YIOLMXCA B OObIMHBIX Kagpax
(cM.13.1.4.2).

6.14 MaccuBHOCTb NpU OWIUGKAX

MaccuBHblii kK oLIMGKaM y3ern He AOMMKEH Nepechinarb akTUBHBINA dnar ook, OH NPUHUMAET yyacTue
BO B3aUMOAENCTBMU HA LUMHE, OAHAKO Npu OBHApY>XEHUM OLUMOKU JOIDKEH MepechbinaTb NAcCUBHLIN dnar
owmbku. MaccueHbIil dnar ownbkn A0MKEH COCTOATL U3 WwecTu (6) nocrnegoBaTesibHbIX PeLeCCUBHbIX Ou-
ToB. [Mocrne ux nepegayn NacCUBHLIN K OLUMOKaM y3en AOMMKEeH OXXuAaTh B TEYEHME ONPeaeneHHoro MHTepsa-
na BpeMeHU, npexae YeM NPUCTYNUTb K AanbHelwen nepegade (CM. 0 OTnoXxeHHOW nepeaaye B 10.4.6.4 u
13.1.4.2).

6.15 OTKnoYeHue OT WHHbI

Y3en A0mKeH HaxoaANTLCA B COCTOAHUU OTKMIOYEHUA OT LUMHbBI, €CITU OH OTKIMIOYAETCA OT LWMHbLI MO 3anpo-
cy FCE. B cocTosiHuM OTKNIOYEHUS OT LUKMHLI y3€n He AOMMKEH NepeaaBarb, HU NPUHMMATL HUKaKMX Kaapos. B
COCTOSIHUM OTKITIOYEHUS] OT LUMHBI Y3€N He AOMKEH nepeaaBaTb HUKaKMX JJOMUHAHTHbIX OUTOB.

7 Uepapxuueckan apxutektypa CAN

7.1 CoorBeTcTBUE MOAENU B3aUMOCBA3U OTKPbITbIX cuctem (BOC)

B cooTtBeTcTBUM C 3TAnoOHHON moaenbio BOC apxutektypa CAN, onucaHHas B HACTosLLEM CTaHAapTe,
AOIMKHA COCTOATb U3 ABYX YaCTei:

- KaHanbHbI ypoBeHb (DLL) u

- husndeckuii yposeHo (PL).
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CmoTpu pucyHok 1.

KaHanbHbIi ypoBeHb(DLL)

. Cynepsaiizep
YnpaBnieHne formyeckom
cBasblo (LLC)
MNonocosas uabTpaums r
CoobLieHne o neperpyske b
YI'IpaBI'IeHVIE BOCCTaHOB/IEHNEM \
\
YnpasneHue 4OCTYNoMm K \\ |
kaHany csasun (MAC) \
YnakoBKa/u3BneyeHne AaHHbIX.
KogupoBaHue kagpa \ . Nokanusaums
(chopmuposanme/ . h own60oK
IpacchopmrpoBaHue). (MAC-LME)
YnpasneHue JOCTYMNoM K KaHany. VI
O6HapyxeHune oLNGOK. /1
CurHanusaumsa o6 owwmbkax. nl
MoaTBepXaeHne npuema. n
NocneposartenbHoe U // :]L_
napannesnbHoe npeo6pasoBaHue. ;1
/
/
dusnyecknii ypoBeHb(PL) //
/
/ ir
dunsnyeckan nepegaya . YcTpaHeHme
curHanos (PLS) 1 OWMWGOK Ha LUMHE
KopvpoBaHwve/aekoampoBaHne G1ToB. §I. 1 PLS-LME
VHTepBan nepegauun buta. 11 ( )
CVHXpOHM3aLms.
1L

MopcoefnHeHne K Pusnyeckomy 1
kaHany (PMA) 1
MapameTpbl nepeaaTymka/npuemMHuKa.

WHTepdeiic kaHana ceasn (MDI)
CoegyHutenu.

PucyHok 1 — Wepapxuuyeckan apxutektypa CAN

B cootBeTcTBMM ¢ MCO/M3IK 8802-2 n NCO/M3IK 8802-3 kaHa/bHbI YpOBEHb NogpasfaenseTcs Ha:

- ynpaBfeHune nornyeckoii cssasbio (LLC) u

- ynpasneHue JocTynoMm K kaHany ceasu (MAC).

®u3nyecknini ypoBeHb NoApasfenserTca Ha:

- husmyeckyto nepepgady curHana (PLS),

- nofcoefunHeHne K kaHany ceasu (PMA) u

- nHTepdpeic kaHana cesAsn (MDI).

Onepaunyn Ha HuxHem ypoBHe MAC [O0/MKHbl KOHTPO/IMPOBATLCS MOACUCTEMON 06paboTkM OLMBOK
(FCE). Cnuctema nokanusauuy owmnb0oK foMKHA NpeacTaBnATb CO60 MexaHU3M caMoAuarHOCTUMKKN, KOTOPbIl
pasnmyaeT KpaTKOBpeMeHHble cO0oM 1 NOCTOsIHHbIE OTKasbl (0 Nokanusayuy ownobok cm. 13.1).

®un3nyecknin ypoBeHb MOXeT KOHTPONMPOBATLCA NOACUCTEMON, koTopas obHapyxuBaeT 1 obpabaTbiBa-
€T OWKn6KN B OM3NYECKOM KaHase CBSA3N.

7.2 TexHuueckue xapakTepucTUKU NpoToKona

Mpn obmMeHe Kagpamy WM NPOTOKOMbHbIMK 61okamu gaHHbiX (PDU) AO/MKHO OCYLWeCTBASATLCSA B3auMO-
AelicTBue Apyr C ApYroM [ABYX paBHOMPAaBHbIX NOACMCTEM MPOTOKONA.

BA10K NPOTOKONbHbIX AaHHbIX ceTeBoro yposHsA (NPDU) fomxeH cogepxaTb 6710k ynpasastowein nHgop-
Mauumn npotokona (N-PCI) u (N) 610koB nonb3oBaTenbCckux gaHHbix. Bnok NPDU pomkeH npoxoguTb vepes

6
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(V- 1) nogcuctem ypoBHA nocpencteoMm (J1/- 1) Touek goctyna Kk cnyx6am (SAP). bnok NPDU gonxeH npoxo-
OuTb ¢ nomowbto (J1/- 1) cepBUCHBIX 610KOB AaHHbIX (SDU) Ha ypoBeHb (J1/- 1), cnyx6bl KOTOPOro No3BonstoT
nepegatb 6510k NPDU. Bnoku SDU posxHbl NpeactaBfisaTb co60li UHTepdeicHble faHHble, UAEHTUYHOCTb
KOTOPbIX cOXpaHaeTcs Mexay nogacuctemamu (/) ypoBHeid, T.e. ABNATbCA 6/10KaMU NOTUHECKUX AAHHbIX, Ne-
pecbinaeMbixX CNyx60i. KaHanbHblli ypoBeHb npoTokona CAN He go/mkeH obecneumBaTb HUM cCpeacTBa pac-
npegeneHns ogHoro 6noka SDU B Heckonbko 6nokoB PDU, Hu cBegeHunss Heckonbknx SDU B ogmH PDU, T.e.
NPDU HenocpeacTBeHHO hopmupyeTcs 13 B3anmocBsizaHHbiX 6710koB NSDU u cneunduyeckon gns ypoBHSA
ynpasnswouwei nacopmauun N-PCIl. Ha pucyHke 2 nokasaHo B3avMOfeNCTBME Ha HWXKHEM KaHa/lbHOM ypOBHE.

WHTepdbelic dhusnyeckoro ypoBHs

PucyHok 2 — B3aumogeiicTBre ypoBHE npoTokona

7.3 OnwucaHue copmaTta cnyxo6

7.3.1 OnucaHune dpopmata CnyxebHbiX NPUMUTUBOB
CnyxebHble NPUMUTUBbLI JOMKHbI OMUCLIBATLCA Kak
cnyx6a.tun (
[napameTp”...]

roe «cnyxéa» —) 3To uMA cnyx6bl, Hanpumep, L_Data gna cnyx6bl nepegaun faHHbIX, ob6ecnevnsaemori
HUWXHUM ypoBHeM LLC, «Tun» — 310 TUN cnyxe6Horo npumutusBa (cm. n. 7.3.2), a [napameTpl,..] — aTto
nepeyeHb 3HaAYeHW, NpuaaBaemMblx Cnyxxe6HoMy npumnuTuBy. KBagpaTHble CKOOKM 03Ha4aloT, YTO ITOT nepe-
YyeHb NapameTpoB MOXET OblTb MYCTbIM.

7.3.2 Tunbl cnyxeb6HblIX NapameTpoB

Cnyxe6Hble NPUMUTUBBI AOMKHbI OTHOCUTHLCA K OAHOMY U3 Tpex CTaHAapPTHbIX TUMNOB:

a) Service.Request

MpumuTuB 3anpoca AosHkeH noctynaTe oT N-ro nonb3osaTens (Nosnb3oBatens cnyx6bl) Ha N-il ypoBeHb
(npoBalifep cnyx6bl) Ana 3anpoca 3anycka CryXobl.

b) Service.Indication

MpUMUTUB MHAMKALMW OO/MKEH nocTynatb OT N-ro ypoBHA N-My nonb3oBaTento A48 ykaszaHUs Ha BHY-
TpeHHee cobbiTue N-ro ypoBHA (MM HUXHEro ypoBHS), KOTOpoe uMeeT 3HadyeHne ansa N-ro nonb3oBarens. JT0
CcOo6bITUE MOXET ObITb JIOTMYECKN CBSI3aHO C AUCTAHLMOHHBIM 3aNpPOCOM CAYX6bl MAW MOXET ObiTb BbI3BAHO
COObITUEM, BHYTPEHHMUM 47151 N-ro ypoBHS (MM HUXXHETO YPOBHS).

¢) Service.Confirm

MpuMUTUB NOATBEPXAEHUA A0/HKEeH noctynartb OT N-ro ypoBHA (MW HWXHeEro yposHs) N-My nosb3o-
BaTesno AN nepefayn pesynbTaToB O4HOrO uan 6onee B3aMMOCBA3aHHbLIX MPeablAyLWw X 3anpocoB CAyX6bl.

7
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3TOT NPUMUTUB MOXKET yKasblBaTb NMO0 Ha HEBbIMOMHEHME, N0 Ha Ty UNKU UHYIO CTENEHb BbIMOMHEHUS.
MHaukauus kakon-nubo akTMBHOCTU Ha yAaneHHOM PaBHOMPABHOM UHTepdeiice He A0MKHA ABMNATLCA He-
06x0aMMOIA.

7.4 NHTepdelic LLC

HwxHuii yposeHb LLC gomkeH obecneumBatb 4Nsi CBOEro Nonb3oBaTtens ABa Tuna cnyx6 nepeagayu
[AaHHbIX 6e3 yCTaHOBNEHUA COEAUHEHUS:

a) cnyx0y nepeaadn AaHHbIX 6€3 NOATBEPXKAEHUS;

b) cnyx0y yaaneHHoro 3anpoca aaHHbIX 6e3 NOATBEPKAEHUS.

CnyxebHble AaHHble HTepdelica, nepeckinaeMble OT MOSIb3OBATENS UMK K HEMY, AOMKHbI COOTBET-
cTBoBaTh 8.2.2. CoobLeHusl, nepecbinaemMble Mexay nons3osatenem LLC u HuwxkHum ypoBHem LLC, a0mkHbI
COOTBETCTBOBATH a) U b) Tabnuubl 1.

UHTepdeiicHbie coobernns LLC ot cynepsansepa FCE nnu kK Hemy, 40MmKHbI COOTBETCTBOBATbL 13.1.3.

Tabnuya 1 — CoobLieHus, nepeckinaemele Mexgy nonsaosarenem LLC u HMKHUM ypoBHeM LLC

a) CoobLueHNs, nepeckinaemelie oT nonbsoBaTens LLC HuxHeMy ypoBHio LLC

CoobLyeHwne oT none3osatens k LLC 3HadeHue

Reset_Request 3anpoc Ha ycTaHOBKY y3na B UCXOAHOE COCTOAHUE

b) CoobLyeHuns, nepeckinaeMble oT HUXHero ypoBHs LLC nonb3osatento LLC

CoobuyeHve ot LLC k nonb3osatento 3HadeHue
Reset_Response OTBeT Ha coobLyeHne Reset Request
Node_Status BblBOg TeKyLLEro COCTOSAHUA y3na, T. €. UHPOPMaLUA O TOM, HaXoAUTCA

N y3en B COCTOAHUU OTKITIOMEHUA OT LWUHbI.

8 OnucaHue HMXHero ypoBHs LLC

8.1 O6wune cBegeHun

HwxHuin ypoBeHb LLC onucbIBaeT BEPXHIOK YacTb kKaHANbLHOro ypoBHA BOC. OH OTHOCUTCS K TEM acnek-
TaMm NpoTOKONa, KOTOPble HEe 3aBUCAT OT MeToaa AOCTYNa K KaHarny CBA3N.

8.2 Cnyx06bl HMXKHero ypoBHs LLC

8.2.1 Tunbl cnyx6 nepegaun 6e3 ycTaHOBMEHUA COeAUHEHUA

HwxHuii ypoeeHb LLC gomkeH o6ecneunBath aBa Tuna cnyxb nepegaym 6e3 ycTaHOBMNEHUSI COeAUHE-
HUS:

a) Cnyx0a nepeaayn aaHHbIX 6€3 NOATBEPXKIAEHUS Npuema

Ota cnyx0a gomkHa obecne4ntb cpeacTso obmeHa nonb3osartenen LLC 6nokamu gaHHbix LSDU 6e3
YCTaHOBMEHUSA COEAUHEHUNA Ha KaHanbHOM ypoBHe. MNepeaaya AaHHbIX MOXET OCYLUECTBMSTLCA METoaamu
«TOYKA — TOYKay, MYNbTUKACTA UMK LUMPOKOIO BELLAHUS.

b) Cnyx0a yaaneHHOro sanpoca gaHHbix 6e3 nogTBepXaeHus npuema

Ota cnyxba gomkHa obecneuntb CpeacTBo 3anpoca nonb3osartenem LLC yaaneHHoro yana ans nepe-
Aayn 6nokos LSDU 6e3 ycTaHOBNEHMSA COEAMHEHMSA Ha KaHaNbHOM YPOBHE.

YaaneHHbIv y3en AOMXeH B OCHOBHOM 06Cny>XuMBaTh 3anpoc AaHHbIX ABYMSA Crieaylowmmn cnocobamu:

1) 3anpoLUEeHHbIE AaHHbIe MOTYT NOAroTaBNUBATLCS yaaneHHbIM NoSib3oBaTeNeM Ans nepeagayn. B atom
cnyyae faHHble JOMKHbI NOMeLaTbCs B Oychep yaaneHHoro yana u nepegasartbes noacucremon LLC yaanes-
HOro NONb30BaTENs NOCne NpUemMa yaaneHHoro 3anpoca kaapa;

2) 3anpoLUeHHble AaHHbIE LOMKHbI NepeaaBaTbCs yaaneHHbIM Nonb3oBaTenemM nocne npuema yaanes-
HOro 3anpoca kaapa.

Ons aByx pasHbix cny0 LLC f4omKHbI MCNONb30oBaThCs IBA TUNA KaapoB, NEPEChINaemMbiX OT NONb30-
BaTens UNK K Hemy:

- Kagp AaHHbIX LLC;

- Kagp ygaaneHHoro 3anpoca LLC.



roCT P UCO 11898-1—2015

Kagp aaHHbix LLC gomkeH NepeHOCUTb AaHHble OT nepedatymnka K npuemHuky. Kagp yaaneHHoro 3a-
npoca LLC gomkeH nepeaasatbCs ANA 3anpoca nepegadun kagpa AaHHbiX (C TEM ke UAeHTMPUKATOpPOM)
oT (0AHOr0) yaaneHHoro yana. B o6oux cnyyaax HumxHUI ypoBeHb LLC gomkeH perncrpupoBarhb yCneLHylo
nepegady unu npuem Kkagpa nonb3oBatenem.

8.2.2 MapameTpbl cNyXebHbIX NPUMUTUBOB

8.2.2.1 Obuwume ceeaeHusn

Mapametpbl cnyxebHbiX NPUMUTUBOB CNy»Obl, NPUBEAEHHbIE B HACTOALIEM nogpasgene, nogpo6Ho
onuceIBaoT NpUMUTUBLI Cry0 LLC u cBA3aHHbIe ¢ HUMK napameTpsbl. [MOMHbIR NepeYeHb NPUMUTUBOB CNYXO
LLC agomkeH COOTBETCTBOBATbL NPUMBEAEHHOMY B Tabnuue 2.

Tabnuya 2 — O630p NpuMnUTUBOB crnyx6 LLC

Cnyx6a nepegaum AaHHbIX 6e3 NOATBEPXAEHNS NpueMa

L_Data.Request 3anpoc nepefayun gaHHbIX
L_Data.Indication Mraunkauusa nepefadn AaHHbIX
L_Data.Confirm MoaTBepxAeHWe nepefaydun JaHHbIX

Cnyx6a yfaneHHoro sanpoca gaHHbix 6e3 NoATBEPXAeHUs Npuema

L_Remote.Request 3anpoc yfaneHHoro 3anpoca nepefayu faHHblX
L_Remote.Indication MHauvkauus yaaneHHoro 3anpoca nepegayu faHHblX
L_Remote.Confirm MoaTBepxAeHWe yaaneHHoro sanpoca nepegaydn JaHHbIxX

MapameTpbl, CBA3a@HHbIE C Pa3NUYHbLIMKU NpuMuTUBaMKU CNyx0 LLC, AOMKHbI COOTBETCTBOBATL MPUBE-
OeHHbIM B Tabnuue 3.

Tabnuya 3 —lepedeHb napameTpoB NpUMUTUBOB cny»6 LLC

MapameTpbl NpUMUTUBOB crnyx6 LLC

|dentifier MaeHTudukaTop aHHbIX U UX NpuoputeTa

DLC Koa ANWHBI AaHHBIX

Data [HaHHble, KoTopble XenaeT nepefarb nonb3oBarenb
Transfer_Status MapameTp noaTBepXaeHns

8.2.2.2 L_Data.Request
8.2.2.2.1 HasHauyeHue
Mpumutue L_Data.Request gomkeH nocTynuTb OT nonb3osatensa LLC Ha HuxHUI ypoBeHb LLC ansa 3a-
npoca, no kotopomy 6nok LSDU GyaeTt nepeaaH 0aHOW UMM HECKONMbKUM KOMNOHeHTam LLC.
8.2.2.2.2 CemaHtuka npumutnea L_Data.Request
MapameTpbl NpUMUTHUBA AOMXKHbI UMETH CrEeayoLWMIn BUA,;
L_Data.Request (
Identifier
DLC
Data
)
Mapametp Data He gomkeH ObiTb 3HAYaALMM, €CNKM COOTBETCTBYIOLLMI Kaap AaHHbIX LLC nmeeT Hyne-
BYIO AJIMHY AaHHbIX.
8.2.2.2.3 [lenicTtBue npu nony4vyeHun
Mpvem gaHHOro NPMMMTUBA AOIKEH BbI3bIBATb HAYanNo nepegayn HMxHUM ypoesHeM LLC kagpa gaHHbIX
LLC nytem ncnonb3oBaHusi Cny>0bl nepegayn gaHHbiX, NpeaoCTaBnsieMoi HkHUM yposHem MAC (cm. Tab-

nuuy 5).
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8.2.2.3 L_Data.Indication
8.2.2.3.1 HasHaueHue
Mpumutue L_Data.Indication gomkeH noctynute oT HMxkHero ypoeHsa LLC nonb3osatento LLC ana uH-
auvkauum noctynneHusa LSDU.
8.2.2.3.2 CemaHTuka npumutuea L_Data.Indication
MapameTpbl NPUMUTUBA AOIMKHBI UMETH CrEAYIOWMIA BUA:
L_Data.Indication (
Identifier
DLC
Data
)
Mapamerp Data He gomkeH ObITb 3HaYaLLMM, €CNM COOTBETCTBYIOLLMI Kaap AaHHbIX LLC umMeeT Hyne-
BYIO ANTMHY Aa@HHbIX.
8.2.2.3.3 [encrtBue npu nosiy4eHumn
[HeiicTBue npu NonNyyYeHUM gaHHOro npumMuTUBa nonb3osarteneM LLC He onpeaeneHo.
8.2.2.4 L_Data.Confirm
8.2.2.4.1 HasHaueHue
Mpumutne L_Data.Confirm gomkeH NOCTYNWMTb OT fOKanbHOro HwxHero yposHs LLC nonb3osatento
LLC ana nepegayun pesynsratos npeabiayLlero npumutuea L_Data.Request. JaHHbIN NPUMUTUB JOSDKEH SAB-
NATLCA NOKANbHbIM NOATBEPXAEHUEM, T. €. He AOSDKEH O3HavaTb, YTO yaaneHHasa(bie) nogcucrtema(sl) LLC
nepegana(u) B3aMMOCBA3aHHbIN NPUMUTUB UHAUKALMM COOTBETCTBYIOLLMM nofnb3oatenam LLC.
8.2.2.4.2 CemaHTuka npumutusa L_Data.Confirm
MapameTpbl NPUMUTUBA AOIDKHBI UMETH CrEAYIOWMIA BUA:
L_Data.Confirm (
Identifier
Transfer_Status

Mapamerp Transfer_Status gomkeH ncnonb3osaTbCa ANA UHAMKALMMW BbINOSIHEHUA TpaH3aKkuMuW, Hava-
TOW npeablaywmm npumutueom L_Data.Request.
Transfer_Status:[Complete (BbinonHeHo), Not_Complete (HeBbINONHEHO)]
8.2.2.4.3 [enctBue npu nosiy4eHumn
HericTBme npu NonyyYeHUM 4aHHOTO npumMuTUBa nonb3osareneM LLC He onpeaeneHo.
8.2.2.5 L_Remote.Request
8.2.2.5.1 HasHaueHue
Mpumutue L_Remote.Request gomkeH noctynute oT nonb3osartensa LLC Ha HuxkHun ypoBeHb LLC ana
3anpoca ogHon nogcucrtemMbl LLC Ha nepepady 6noka LSDU.
8.2.2.5.2 CemaHTuka npumutuea L_Remote.Request
MapameTpbl NPUMUTUBA AOIDKHBI UMETE CreayoLWmnin Bua:
L_Remote.Request (
Identifier
DLC

3HayeHune DLC paBHO ANMHE NONS AaHHbIX 3anpOLLUEHHOrO Kagpa AaHHbIX.
8.2.2.5.3 [evicTBue npu nosty4eHnm
Mpuem gaHHOTO NPUMUTMBA AOIDKEH BbI3blBATb HAYano nepegaydm HWKHUM yposHem LLC 6noka LSDU
nyTeM MCNONb30BaHUA CNy>Obl Nepeaavn 4aHHbIX C YAANEeHHbIX Y3roB, NPeAOCTaBNSEMON HUXKHUM YPOBHEM
MAC (cm. Tabnuuy 5).
8.2.2.6 L_Remote.Indication
8.2.2.6.1 HasHaueHue
Mpumutne L_Remote.Indication gomkeH nocTynuTb OT HUXHero ypoBHA LLC nonb3osartento LLC gna
MHAUKaUMKM NOCTYNNEHUA 3anpoca Ha nepeaady 6noka LSDU.
8.2.2.6.2 CemaHnTuka npumutua L_Remote.Indication
Mapamerpbl NPUMUTUBA AOIDKHBI UMETE CrEAYIOWMIA BUA:
L_Remote.Indication (
Identifier
DLC

)
10
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MaenTtudukarop gomkeH naeHtuduymnposatb noanexaiymin nepegade 6rnok LSDU. 3HayeHne DLC pag-
HO ANMHE Nons AaHHbIX 3aNPOLUEHHOrO Kaapa AaHHbIX.
8.2.2.6.3 [encrtsue npu nonyyeHun
Hencreue npu nonyyYeHnn AaHHOro npuMuTMuBa nonb3osarenem LLC He onpeaeneHo.
8.2.2.7 L_Remote.Confirm
8.2.2.7.1 HasHaueHue
Mpumutue L_Remote.Confirm gomkeH NOCTYNUTL OT NOKanbHOro HUXxHero yposHst LLC nonb3oBarenio
LLC ansa nepegayn pesynbsraToB npeabiaywero npumutnea L_Remote.Request. [JaHHbIN NPUMUTUB JOSDKEH
ABMATHLCA NOKaNbHbLIM MOATBEPXAEHNUEM, T. €. He A0SMKEH 03HAYaTb, YTO yaaneHHas nogcucrema LLC nepe-
Jana B3auMOCBA3aHHbIN NPUMUTUB MHAMKALUKU COOTBETCTBYIOLLEMY nonb3osaTtento LLC.
8.2.2.7.2 CemaHTuka npumutuea L_Remote.Confirm
MapameTpbl NpUMUTMBA AOMXHbI UMETb CreayoLLUi BUA!
L_Remote.Confirm  (
Identifier
Transfer_Status
)
Mapamertp Transfer_Status gomkeH ncnonb3oBaTbCA ANA MHAWKALMUMW BbINONIHEHWUA TpaH3akuuu, Hava-
TON npeabliaywmmM npumutueoM L_Remote.Request.
Transfer_Status:[Complete (BbinonHeHo), Not_Complete (HEBLINONHEHO)]
8.2.2.7.3 [eicTBMe npu NoayvyeHun
Hencreue npu nonyydeHnn AaHHOro npuMnuTMUBa nonb3osarenem LLC He onpeaeneHo.

8.3 ®YHKUMU HWUXKHero ypoBHA LLC

8.3.1 O6wue ceepeHus

HwxHuii ypoeeHb LLC aomkeH obecneunBatb crieaytolme OyHKUMK:

a) punbeTpaymio 4OCTYNHOCTM KaapoB;

b) coobLueHne o neperpyske;

C) ynpaeneHne BOCCTAHOBMEHUEM.

8.3.2 dunbTpaumua 4OCTYNHOCTU Kagpos

Mepenava kagpa, Hayatasa Ha HmkHeM ypoBHe LLC, gomkHa ObITb OTAENbHON CaMOCTOATENBHOW onepa-
LUM1en, He 3aBUCSLLEN OT NpeablayLmx nepegay kagpos. CoaepXXmmoe kaapa AOMKHO YKasblBaTbCs ero UaeH-
Tudukatopom. aeHTudukaTop He AOMKEH yKasbliBaTb Ha3HAYeHWe Kaapa, 0AHaKo ONUCLIBAET 3HAYUMOCTb
AaHHbIX. KaXkabli MPUEMHUK MOXKET MPUHATL PELLEHNEe OTHOCUTENBbHO PUNLTPaLMKn AOCTYNHOCTU Kaapa, SiBNs-
€TCcs N Kaap COOTBETCTBYIOLLUM.

8.3.3 CoobueHue o neperpyske

Mepepava kagpa neperpyskn MAC gomKkHa UHULMUPOBATLCH HUXKHUM ypoBHEM LLC, ecnn BHYTpeHHME
yCrnoBusA npueMHuka TpebyloT 3aaepxkn cnegyloulero kagpa aaHHeix LLC unu kagpa yaaneHHoro sanpoca
LLC.

Onsa 3agepxku cneayoLwero kaapa AaHHbIX Unu Kaapa yaaneHHoro 3anpoca MoXeT (h0pMUMPOBaTLES He
bonee aAByx kaapos neperpy3sku MAC.

8.3.4 YnpaBneHue BOCCTaHOBJMIEHUEM

HwxHuii ypoeHb LLC pomkeH obecneunBaTtb cpeacTBa aBTOMATMYECKON NOBTOPHONW Nepeaayun Kaapos,
NPONYLUEHHbIX NPU apbuTpa)ke unm ncKaxkeHHbIX oumbkammu npu nepegadve (cm. 6.11). Cnyxxba nepegaum ka-
OpOB He J0MKHa BblAaBaTb NOATBEMKAEHME MONb30BATENIO A0 YCNELLHOIO 3aBepLUEHUs nepeaayu.

8.4 Crpykrypa kagpoB LLC

8.4.1 OOwue ceeaeHus

Kagpbl LLC pgormkHbl siBnaTteca 6nokamu gaHHbix (LPDU), 06MeH KOTOPbIMKU OCYLLECTBMAETCA Mexay
paBHOMNpaBHbIMW KOMMOHeHTaMu LLC. CTpykTypa u dopMat KagpoB AaHHbIX M yaaneHHoro 3anpoca LLC
JOMKHBI ObITh ONpefeneHbl HUXe.

8.4.2 MapameTpbl Kaapa AaHHbIX LLC

8.4.2.1 O6wwe ceeaeHus

Kaap aaHHbix LLC aomkeH coCToATb U3 Tpex BUTOBbLIX Nomnen (CM. pUCYHOK 3):

11
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none none norne
WAeHTUdUKaTopa Koga NaHHbIX
DLC LLC

PucyHok 3 — Kagp gaHHbeix LLC

8.4.2.2 TMone naeHtudmkaropa

Mone naeHTMdukaTopa AOMKHO COCTOATL U3 TPEX CErMEHTOB: OCHOBHOIO UaeHTudukaropa, dnara pac-
LUMPEHUS U pacCLLUMPEHUS uaeHTudukaropa. AnvHa 0CHOBHOMO uaeHTudukaTopa AOrpKHA COCTaBNATb OfMH-
Haauatb (11) 6ut (ot ID-28 po ID-18), anvHa dnara pacumpeHnss — oAuH OUT, a ANUHA pacLUMPEHUs UAEH-
TudurkaTopa AoMmKHa cocTaenaTe BoceMmHaauarth (18) 6ut (ot ID-17 go ID-0). Pacumpenue naeHtucdukaropa
OOMKHO UTHOPUPOBATLCA, €Cnu onar paclUMpeHus paseH rorudyeckomy Hymo (0).

8.4.2.3 TMone kopga DLC

Konnuecteo 6aiiToB B none gaHHbIX AOMKHO ObITb YKa3aHO KOAOM AfNMHbI AaHHbIX DLC (cMm. Tabnuuy 4).
Koa DLC aomkeH cocTosiTb U3 YeTbipex (4) buTtos. JJonycTumoe konuuectso 6anToB AaHHbIX AN Kagpa AaH-
HbIX A0MKHO cocTaBnaTh oT Hyns (0) 4o BocbMu (8). Kogbl DLC B AnanasoHe ot Hyns (0) Ao cemu (7) AOMMKHbI
coobLuaTth 0 AnuHe nons AaHHbIX oT HynsA (0) oo cemu (7) GaritoB. Bce npoune kogbl DLC gomkHbl coobLuarb
0 ANUHE MOonsi AaHHbIX B BOCeMb (8) BaiiToB.

Tabnuya 4 — KogupoBaHue konuvectsa 6aifToB AaHHbIX ¢ noMoLsio DLC

Konuuecteo Gaiitos DLC

AaHHbIX bLC3 . on —
0 0 0 0 0
1 0 0 ]
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 ]
6 0 1 1 0
7 0 1 1 ]
8 1 0 unm 1 0 vnu 1 0 nnn 1

8.4.2.4 Tone paHHbIX

Mone aaHHBIX AOMKHO COCTOATb U3 AAHHBIX, NEPEAABAEMbIX B COCTABE Kaapa AaHHbIX. OHO MOXET Co-
aepxarb o1 Hyns (0) 6aiiToB 10 BocbMu (8) BaiiToB, Kaxabli BaiT cocTouT M3 BOCbMU (8) BUTOB.

8.4.3 MapameTpbl Kagpa yaaneHHoro sanpoca LLC

Kagp yaaneHnHoro 3anpoca LLC gomkeH CoCTOATb U3 A4BYX OMTOBbLIX NONen (CM. PUCYHOK 4):

none none kofa
naeHTudukaTopa DLC

PucyHok 4 — Kagp yaaneHHoro 3anpoca LLC

dopmar oboux nonen kaapa yaaneHHoro 3anpoca LLC (nons uaeHtudmkatopa u nons DLC) agon-
XEH ObITb MAEHTUYEH chopmaTtam nons uaeHtucukatopa LLC (cm. 8.4.2.2) u nons DLC kagpa gaHHbix LLC
(cm. 8.4.2.3). Mone AaHHbIX NPUCYTCTBOBAThL HE AOMKHO BHE 3aBUCUMOCTU OT 3Ha4eHus koga DLC.

Kaapbl yaaneHHoro sanpoca MoryT nepeaaBartbCsi TOSIbKO C onpeaeneHHbiM B MacluTabe BCen CUCTEMBI
3Ha4veHunem DLC, koTopoe sBnsetca kogom DLC cooTBETCTBYIOLLErO Kaapa AaHHbIX (CMm. 10.8.8).

12
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8.5 OrpaHuueHHble kaapbl LLC

B peanusauuu NonHoro guanasoHa BO3MOXHbIX 3HaYEHW naeHTugukatopoB U kogos DLC HeT HeoO-
X0AUMOCTM.

Ecnu HvwxxHui ypoBeHb LLC orpaHnyeH ncnonb3oBaHUeM O4HOMo noaananasoHa naeHtudukaTtopos (Ha-
npumep, TONMbKO OCHOBHLIX UAEHTUUKATOPOB), TO Kaapbl AaHHbIX LLC 1 kaapbl yaaneHnHoro 3anpoca LLC
OrpaHMYMBAIOTCH UCMONb30BaHWEM MAEHTU(UKATOPOB AAHHOIO noaauanasoHa (Hanpumep, uaeHTudukaTo-
pamu ¢ chnarom pacLUMpeHusi, yCTAHOBINIEHHBLIM B 3HAY€HME NOTUYECKOTO HYMA N UTHOPUPOBAHUEM UX pacLUm-
peHnin uAEHTMUKATOPOB).

Ecnu HWxHMII ypoBeHb LLC orpaHuyeH ucnonb3oBaHMeM MeHee YeM BOCbMMU (8) GaliTOB AaHHbLIX, TO
kaapbl AaHHbIX LLC 1 kagpbl yaaneHHoro sanpoca LLC orpaHnumBaiorcs ucnonb3osaHuem kogos DLC atoro
OrpaHMYEHHOro AnanasoHa.

9 Unrepdeinc LLC-MAC

9.1 Cnyx06bl

HwxkHui ypoBeHb MAC pomkeH ob6ecnevnsatb cnyxobl ansa B3aumogencreus ¢ LLC ans:

- nepenayu kagpos LLC ¢ noarsepxaeHunem npuema (MAC) u

- nepenayv kagpos neperpysku MAC.

UuTepdeiicHbie cnyxebHble AaHHbIe, NOCTYNAoLWMeE OT HMKHErO ypoBHA LLC unm k Hemy, AOMKHbI CO-
OTBETCTBOBAaTh 8.3.

9.2 Onuua TTC

9.2.1 OnucaHme

Onuus TTC (B3aumoaencrTene ¢ pasaeneHnem no BpemMeHun) opraHusyeT Heobxoaumble yCrnoBusi Ans
CMHXPOHU3aLUMKM BCEX y3noB ceTu. [pu NoMOLM CUHXPOHU3AUMK y3nOoB Nio6oe coobLIeHne OT HEro MOXET
ObITe NEpPeaaHo B Npedenax 3aaHHOro MHTEPBana BpeMEHU, B TEYEHUE KOTOPOTO HE AOMKHA BbIMOMHATLCA
ob6paboTka LWMHOM apyrnx coobLieHuit. Takum obpazom obecneunBaeTcsa hopMUpoBaHUE NPECKA3YEMbIX UH-
TepBanoBs 3agepxkn U n3bexaHuwe nponyckos npu apoutpaxe. C Lenbio CMHXPOHU3aLUMKn paboTbl BCeX y3nos
ceTn Heobxogmma obLyan Touka otcyeTa. B kauecTBe TOUKM OTCUeTa AOMKHbI UCNONbL30BaThLCA OUT Hayana
kagpa (SOF) unu BbiGopoyHas Touka nocneaHero 6uta koHuya kagpa (EOF) nwo6oro coobiuenusa. Unamsuay-
ansHOe NPUCYTCTBUE TONBLKO OAHOMO COOBLLEHNS OAHOBPEMEHHO JOMKHO paccMaTpuBaTbCs Kak OCHOBA Ans
NNaHMpoBaHUA nepefayvun kaapos. Kpome Toro, Ha 0CHOBE CMHXPOHM3aumm y3noB TTC cnoco6CTBYeT yCTaHOB-
NEeHnIo cncTembl rMoBansHOro BpemMeHu Ansi NPOTOKONMOB BEPXHUX YPOBHEN.

Mexay LLC u MAC gomkHO nNpucyTCTBOBaThL 060pya0BaHue, opraHuaytoulee TTC.

9.2.2 Llikana BpemMeHu

ITio6on ysen, nogaepxusatomii onumio TTC, gomkeH obecne4ntb hOPMUPOBAHME LUKAMbI BPEMEHU.
LLikana BpeMEHW — STO HaKannMBaKLLUMIA CHETYNK KaKk MUHUMYM Ha 16 BuTOB NMBO C BHYTPEHHEN, nNbo ¢
BHELUHEN CUHXPOHU3ALIMEN.

9.2.3 Hauyano orcueta BpeMeHMn

ITio6oe npuHumMaemMoe unu nepeaaBaemMoe COOGLUEHWE AOMKHO BbI3bIBATh 3aXBAT LUKANbl BPEMEHM,
npeanpuHMMaemblii B MOMEHT 0BHapykeHua buta Havana kagpa (SOF) cooTBETCTBYIOLLIETO COOBLLEHUS UMK
BbIOOPOYHOI TOYKM nocnegHero buta koHua kagpa (EOF). Mocne ycnelwHoro npuema coobiueHus ana CPU
AOIKHO ObITb cchopmmUpoBaHO COOBLLEHME O 3axBaTe ANsi HE MEHee YeM OfIHOro coobLueHUs. OHO JA0MKHO
0CTaBaTbCA AOCTYIMHbLIM ANA CHYUMTLIBAHUA A0 NPUEMa CNEAYIOLLEro Coo0LeHuns.

9.2.4 ®PopmupoBaHue cobbITUA

HomxHa obGecneunsaTbCsl BO3MOXHOCTb (DOPMUPOBAHUA HE MEHEee OAHOTO NPOrpaMMUPYeMOoro Tpurre-
pa cobbITUS Ha OCHOBE BbILLEYNOMSHYTON LUKaNbl BPEMEHMU.

Tpurrep gomkeH csobogHo nporpammuposatecss CPU B npepenax kak MuHuMym oT Hyns (0) ao
(21% - 1)x nokasaHua cHeTUMKA BPEMEHM.

9.2.5 MoBTOpHaA nepeagaya KagpoB

[omkeH noaaepxusaTbCs 3anpet aBToMaTUYECKOi NOBTOPHON Nepeaayn kagpos (M. 6.11).

13
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10 OnucaHue HMXxHero yposHs MAC

10.1 O6wme cBegeHnA

Hwinnii yposeHb MAC npeacTaBnsieT Co00I HUXKHIOI YacTb KaHansHoro yposHst BOC. OH gomkeH 06-
CRyXuBaTb MHTEPERC HUKHEro ypoBHSA LLC u husnyeckoro ypoBHsi, a Takke BKNOYaTb B cebsi PyHKLMU U
npasuna, OTHOCALLUMECS K:

- hopmupoBaHuto/pacopMmMpoBaHMIO NepeaaBaeMbiX U NPUHUMAEMbIX AAHHBIX,

- 0GHapy»XeHuto 0LIMBOK K

- ypaBneHunio 4OCTYNOM K KaHany nepegadu u npuema.

10.2 Cnyx6bl HUKHero yposusa MIAC

10.2.1 OnucaHue cnyxo

Cnyx06ebl, ynpaensieMble HUXHUM ypoBHEM MAC, foMmKHbI AonyckaTb MHOPMaLIMOHHBI 06meH Bnoka-
MU AaHHbIX MSDU nokanbHOro KOMMoHeHTa HmkHero ypoBHsi LLC ¢ paBHONpaBHbIMU KOMMOHEHTaMU HUXKHETO
ypoBHA LLC. B coctaB cny6 HuxHero ypoBHst MAC a0mXHbl BXOAUTb:

a) MNepenayva gaHHbIX C NOATBEPXKAEHMEM NpuemMa

3ra cnyxba nomkHa obecneunBarb cpeacTsa ooMeHa komnoHeHToB LLC 6nokamu MSDU 6e3 ycraHoB-
NeHust CoeanHEeHUs Ha KaHanbHOM ypoBHe. [Nepefada AaHHbIX MOXET OCYLLECTBMATLCA METOAAMN «TOYKA —
TOYKa», MYNbLTMKACTa UMK LUMPOKOTO BELLIAHUS.

b) YaaneHHbIn 3anpoc AaHHbIX C NOATBEMKAEHMEM NpUemMa

3ta cnyxba gormkHa obecneunsaTtb CPeAcTBa, AalOMe BO3ZMOXHOCTb 3anpoca KOMNOHeHToM LLC Ha
nepegadvy énoka LSDU apyrum yaaneHHbIM y3nom 6e3 yCTaHOBNEHUS COEAMHEHUSI HA KaHANbHOM YPOBHE.
YaaneHHbin komMnoHeHT LLC gomkeH ucnonb3oBate cnyx0y MAC «nepefada AaHHbIX C NOATBEPXAEHUEM
npuemax» Ana nepegavu 3anpoLleHHbIX 4aHHbIX. [oagTBepkaeHne npuema cny>0omn A0rmkHO hopMUpoBaThCs
HXHUMKM ypoBHAMKU MAC yaaneHHbix yanoB. [MogTeepxaeHne npuema He AOIDKHO CoAepXaTb Kakux-nubo
CBEeAEeHUI 0 Nonb3oBaTene yaaneHHoro ysna.

¢) MNMepenaya kagpa neperpysku

Ota cnyxba gomkHa o6ecneunBaTtb CpeACcTBa, C NOMOLLBIO KOTOPbIX KOMMOHEHT LLC HauuHaeT nepe-
nadvy kagpa neperpysku, 6noka LPDU oco6oro ¢omkcupoBaHHOrO ¢hopMara, KOTOPbIN BbI3bIBAET 3aE€PXKKY
nepegayu cnegyowero kaapa AaHHbIX UMY Kaapa yaaneHHoro 3anpoca.

10.2.2 NapameTpbl CryXe6HbIX NPUMUTUBOB

10.2.2.1 Obwume ceeaeHus

CnyeBHble NPUMUTUBLI HUXKHETO ypoBHA MAC, NnpeayCMOTPEHHbIE ANA HUXKHEro ypoBHA LLC, AOMiHbI
COOTBETCTBOBATb NEPEUNCTEHHBbIM B Tabnuue 5.

Tabnuya 5— CnyxebHble NpUMUTUBBLI HMXHEro ypoBHA MAC

I'Iepe,qaula AaHHbIX C nogTBepXaeHnem npuemMa

MA_Data.request ‘ MA_Data.indication | MA_Data.confirm

YaaneHHbl 3anpoc AaHHbIX C NoATBEPXAEHWEM Npuema

MA_Remote.request | MA_Remote.indication | MA_Remote.confirm

Mepepava Kafpa neperpyaku
MA_OVLD.request ‘ MA_OVLD.indication | MA_OVLD.confirm

10.2.2.2 MA_Data.Request
10.2.2.2.1 HasHayeHue
MpumuTtue MA_Data.Request AomKkeH NOCTYNUTb OT HWMKHEro ypoBHs LLC Ha HwkHuii yposeHb MAC
Ans 3anpoca Ha nepegady MSDU ogHOMY unu HECKONMbKUM yAaneHHbIM komnoHentam MAC.
10.2.2.2.2 CemaHTuka npumutusa MA_Data.Request
MNapamMeTpbl NPUMUTMBA LOMKHbI UMETbL CNEAYOLLMIA BUA:
MA_Data.Request (
Identifier
DLC
Data

)
14
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Mapametp Data He ABnsieTcs 3HaYaLMM Ana AaHHbIX HYNeBOW ANUHBI.

10.2.2.2.3 [encTeure npu nosyyeHum

Mpuem AaHHOro NPUMUTUBA AOIDKEH BbI3biBaTb NOATOTOBKY HWXXHUM ypoBHeMm MAC 6noka aaHHbix PDU
nyteMm gobaeneHus Bcel cneumduyHoi ans ypoeHa MAC uHdopmaumn ynpaenenusi (SOF, 6uta SRR, 6uta
IDE, 6uta RTR, pesepeHbix 6utoB, CRC, peLieccueHoro 6uta B0 Bpems UHTEpBana noaTBEPXASHUS NPUema,
EOF) B 6rnok MSDU, noctynatowuit ot HwkHero yposHsa LLC. Bnok PDU yposHs MAC agomkeH ObiTh NpuBeaeH
B nocneaosarenbHyo hopmy U nepegaH out 3a Gutom kak 6nok SDU Ha dm3anueckuin ypoBeHb Ans nepeaaqu
paBHONPABHOMY KOMMOHEHTY UMM KOMMOHEHTaM HUXHero yposHs MAC.

10.2.2.3 MA_Data.Indication

10.2.2.3.1 HasHaueHue

MpumuTtue MA_Data.Indication gomkeH noctynuTe OT HWkHero yposHA MAC Ha HWXHUI ypoBeHb LLC
ans coobLueHusa o noctynneHun tnoka MSDU.

10.2.2.3.2 CemaHTuka npumutuea MA_Data.Indication

MapameTpbl NPUMUTMBA AOMKHbLI UMETbL CNeAyIOWNA BUA:

MA_Data.Indication (
Identifier
DLC
Data
)

Mapamerp Data He ABnseTCs 3Ha4YaLWUM, €Cnu COOTBETCTBYIOLMI Kaap AaHHbIX MAC uMeer Hynesyio
ANUHY AaHHbIX. HmkHemy ypoBHIO LLC o nonyuennn MSDU gomkHO coo6Larbcsl TONbKO Npy NPaBuUilbHOCTU
npuema.

10.2.2.3.3 [eicTere Npu nony4eHum

Hencrene npu NONy4YeHMN JAHHOIO NPMMUTUBA HWXKHUM YpoBHEM LLC He onpeaeneHo.

10.2.2.4 MA_Data.Confirm

10.2.2.4.1 HasHaueHue

Mpumutue MA_Data.Confirm gomkeH noCTynuTb OT JIOKAnbHOTO HWkHEro yposH MAC Ha HWXHUI
ypoBeHb LLC ans nepegaun pesynsratoB npeabigywero npumutusa MA_Data.Request. [laHHbIn npumuTue
OOIMKEH ABMATLCS yAaneHHbIM NOATBEPXKAEHUEM, T. €. AOSDKEH 03Ha4aTb, YTO yAaneHHbI(blE€) KOMMNOHEHT
(komnoHeHTbl) MAC nepepan (nepeaanu) COOTBETCTBYIOLMN NPUMUTUB UHAMKALMKU COOTBETCTBYIOLLIMM NOSb-
3oBarensm.

10.2.2.4.2 CemanTtuka npumutusa MA_Data.Confirm

MapameTpbl NpUMUTMBA AOMKHBI UMETL CREaYyIOWNIA BUA:

MA_Data.Confirm  (
Identifier
Transmission_Status
)

Mapamerp Transmission_Status aomkeH MCNonb30BaTLCA AN UHAMKALMKU YCNELWHOCTU UM HeycneLu-
HOCTU nepeaaun npeabiaywiero npumutusa A_Data.Request.

Transmission_Status:[Success (ycnewHo), No_Success (HeycneLuHo)]

C6ou siBnsitorca nnbo owmbkamu, BOSHUKLLIMMUK NpU nepegade, nubo nponyckamu npu apéutpaxe.

10.2.2.4.3 [eicTBME NpU NONYYEHUN

Hewcreme npu NnOnNy4YeHMn JAHHOTO NPMMUTUBA HWXKHUM YpOoBHEM LLC He onpeaeneHo.

10.2.2.5 MA_Remote.Request

10.2.2.5.1 HasHaueHue

Mpumutue MA_Remote.Request 40MKEeH NOCTYNUTb OT HMUXKHEro ypoBHS LLC Ha HWxHUIA ypoBeHb MAC
AnA 3anpoca ogHoro yaaneHHoro komnoHeHta MAC Ha nepepady MSDU.

10.2.2.5.2 CemaHTuka npumutuea MA_Remote.Request

MapameTpbl npuMUTUBA AOMKHBI UMETHL CNIEAYIOLLUIA BUA:

MA_Remote.Request (
Identifier
DLC
)

Maentudukarop gomkeH naeHtuduyuposarts 6nok MSDU, nognexawui nepepgaye. 3nayedne DLC
OOIMKHO PaBHATLCA ANMHE 3anpoLeHHbIX AaHHbIX MSDU.
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10.2.2.5.3 [leicTBME NPU NONYYEHUN
Mpuem faHHOrO NPMMUTUBA AOSDKEH BbI3bIBATL NOAFOTOBKY HMXXHUM ypoBHeM MAC 6noka aaHHbix PDU
nytem gobasneHust Bceit cneumcpuyHon ans yposHa MAC uHdpopmauummn ynpaenenus (SOF, 6uta SRR, buta
IDE, 6uta RTR, pe3epBHbIx 6utoB, CRC, peueccuBHoro 6uta B0 BpemMs MHTepBana nogTBEPXKAEHUA nMpuema,
EOF) B 6riok MSDU, noctynatowuit ot HuxHero yposHsi LLC. Bniok PDU ypoeHs MAC gomkeH ObiTb NpUBEAEH
B nmocrneaoBartenbHyo hopmy 1 nepeaaH 6ut 3a 6Gutom kak 6nok SDU Ha chusnyeckuit ypoBeHb AN nepeaayn
paBHOMNPAaBHOMY KOMMOHEHTY UM KOMMOHEHTaM HUXKHErO ypoBHA MAC.
10.2.2.6 MA_Remote.Indication
10.2.2.6.1 HasHaueHue
Mpumutue MA_Remote.Indication gomkeH nocTynuTe OT HUXHero ypoBHs MAC Ha HWKHWIA YPOBEHb
LLC ansa uhamkaumm nonyvyeHus sanpoca Ha nepegady MSDU.
10.2.2.6.2 CemaHTuka npumutnea MA_Remote.Indication
MapameTpbl NPUMUTUBA AOIKHbI UMETH CNEAYIOLMIA BUA!
MA_Remote.Indication (
Identifier
DLC
)
Coo0LeHne o nony4eHun s3anpoca Ha nepegadyy MSDU fomkHO nepechinarbCst HKHEMY YPOBHIO LLC
TONbKO NPW NPaBUIIbHOM NpUeme.
10.2.2.6.3 [ewncTBue npu nosy4eHnu
HevicTBue npu Nony4YeHU 4aHHOTO NPUMUTUBA HUXHUM YpoBHEM LLC He onpeaeneHo.
10.2.2.7 MA_Remote.Confirm
10.2.2.7.1 HasHaueHue
Mpumutue MA_Remote.Confirm gomkeH NOCTynuTb OT NOKaNbLHOro HMKHero ypoBHS MAC Ha HUXHWUW
ypoBeHb LLC ans nepegaun pedynsratos npeabiaywiero npummutuea MA_Remote.Request. 3ToT npumutue
ABNAETCA yAaneHHbIM NOATBEPXKAEHUEM, T. €. OH JOJDKEH COOBLLUTL O TOM, UTO YAANEHHbLIA KOMNOHEHT UMK
komnoHeHT MAC nepeganu B3aMMOCBA3aHHbIN MPUMUTUB MHAMKALMM COOTBETCTBYIOLLMM NOMb30BaTENAM.
10.2.2.7.2 CemaHTuka npumutusa MA_Remote.Confirm
MapameTpbl NpUMUTUBA AOMDKHBI UMETL CReayoLWUn BUA:

MA_Remote.Confirm (
Identifier
Transmission_Status
)

Mapametp Transmission_Status gomkeH UCNONb30BaTLCA ANA UHANKALIMKM YCNELUHOCTU UMK HeycneLu-

HOCTM nepeaavun npeabiaywero npumutuea MA_Remote.Request.
Transmission_Status:[Success (ycnewHo), No_Success (HeycnewHo)]

C6owu asnaoTca nnbo owmbkamm, BO3HUKLLMMKM NpU Nepeaade, nubo nponyckamu npu apoutpaxe.

10.2.2.7.3 [ewncreue npu nony4yeHnu

[evcreue npu NoslyyeHnn 4aHHOTO NPUMUTUBA HUXKHUM ypoBHeM LLC He onpeaeneHo.

10.2.2.8 MA_OVLD.Request

10.2.2.8.1 HasHaueHue

Mpumutus MA_OVLD.Request AomkeH NOCTYNUTb OT HWKHErO ypoBHA LLC Ha HuxHUN yposeHb MAC
AnA 3anpoca nepeaaqn kagpa neperpysku MAC OVLD (cMm. 10.4.5). Kagp OVLD aomxkeH aBnATbLCSA Kagpom
uKCUpOBaAHHOrO popMara 1 NONHOCTLIO POPMUPOBATLCA HIKHUM ypoBHEM MAC.

10.2.2.8.2 CemaHnTuka npumutuea MA_OVLD.Request

MpuMuTUB HE AOMKEH CoaepXaTb Kakux-nubo napaMmeTpos:

MA_OVLD.request (
)

10.2.2.8.3 [ewcreue npu nony4yeHuu

Mpuem 3T0r0 NPUMUTUBA AOIDKEH BbI3bIBATh (DOpMUPOBAHUE HWXKHUM ypoBHEM MAC kagpa neperpy3ku.
Kagp neperpyskn AOMKEH NOCTYNUTb B NPOTOKOMbI HUXKHETO YPOBHA ANA Nepefayn B paBHONPABHbLIE KOMNO-
HEHTbI HWXKHEro yposHa MAC.

10.2.2.9 MA_OVLD.Indication

10.2.2.9.1 HasHauyenue

MNpumutus MA_OVLD.Indication gomkeH nOCTynuTb OT HWXKHETO ypoBHA MAC Ha HWXHUI ypoBeHb LLC
ANS UHAMKaUMN npueMa kagpa neperpysku (cm. 10.4.5).
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10.2.2.9.2 CemanTuka npumutusa MA_OVLD.Indication
MpUMWUTUB HE AOMKEH CoAepXaTb kaknx-nubo napameTpoB:
MA_OVLD.Indication (
)
10.2.2.9.3 [eicteue npu Noay4eEHUN
HeicTBre npu Nnony4YeHUn JaHHOIo NPUMUTUBA HUXHUM ypoBHEM LLC He onpeaeneHo.
10.2.2.10 MA_OVLD.Confirm
10.2.2.10.1 HasHauyeHue
Mpumute MA_OVLD.Confirm gomkeH NOCTynUTbL OT HWHEro ypoBHs MAC Ha HwxHUIA ypoBeHb LLC
ANs UHAVKALUWKW NEPECHINKN Kaapa neperpysku. 3T0 NOATBEPXKAEHUE AOIMKHO ObiTb NOKaNbHLIM, T. €. OHO HE
JOMMKHO 03Ha4aTb, YTO KOMMOHEHT yAaneHHOro PaBHONPABHOIO NPOTOKONA NPaBUAbHO NPUHSAN Kaap nepe-
rPYy3Ku.
10.2.2.10.2 CemaHnTuka npumutusa MA_OVLD.Confirm
MapameTpbl NpUMUTMBA AOMKHBI UMETL CNeayioLWmnin BuA.
MA_OVLD.Confirm (
Transmission_Status
)
Mapametp Transmission_Status agomkeH MCNonNb30BaTLCA ANSA UHAMKALMKA YCNELLIHOCTU UMK HeycneLwu-
HOCTU nepeaayn npeabigywero npumutusa MA_OVLD.request.
Transmission_Status:[Success (ycnewHo), No_Success (HeycneLHo)]
10.2.2.10.3 [evicTBue npu nosnyvyeHnu
Odencreme npu NONy4YeHMN JAHHOIO NPUMUTUBA HWXKHUM YpoBHEM LLC He onpeaeneHo.

10.3 ®yHKUMOHANbLHAA MmoAernb HUXHero yposua MAC

10.3.1 Bo3MoxHOCTH
DYHKUMOHANBHBIE BO3MOXHOCTW HMXHETO YPOBHA MAC ONUCLIBAIOTCA NpU NOMOLLM (DYHKLIMOHAMBHOM
moaenu, npeanucadHon MCO/M3K 8802-3 (cm. Taloke pucyHok 5). B atoit mogenu HwkHuI ypoBeHb MAC
noapasaensAeTca Ha ABe MOSMHOCTbIO HE3AaBUCMMO AENCTBYIOLUMX 4YacTu: nepeady u npuem. OyHKUMM Kak
NPUEMHON, Tak U NepeaatoLLeli YacTeln 40mMKHbI COOTBETCTBOBATL JJAaHHBIM HACTOSILLIETO NOAPAa3aena ¢ y4eToM
pucyHka 5.
10.3.2 MNepepaua kagpa
Mepenava kKagpa AOMKHA COOTBETCTBOBATL CNeAyIOLWLMM TpeboBaHUSAM:
a) hopMupoBaHme nepeaaBaemMbiX AAHHbLIX:
1) npuewm kagpos LLC u uncpopmauuu ynpaesnenusi uHtepdencom,
2) BbluMCNeHue nocnegosatenbHocTn CRC,
3) cdopmuposaHue kagpa MAC nytem go6aenenusi Bcen cneuududHon ana yposHss MAC nHdop-
mauuu ynpasnenus (SOF, 6uta SRR, 6uta IDE, 6uta RTR, pe3sepsHbix 6utoB, CRC, peLeccmBHoro
6uTa BO BpeMsi UHTEpBana noaTeepxaeHus npuema, EOF) B kagp LLC. OrpaHuyeHHble noaypoBHU
LLC moryT He TpeboBaTb nepeaayvm kagpoB MAC ¢ uaeHtudukatopamu Unu NONsiMuM AaHHbIX, HE CO-
OTBETCTBYIOLLMUX UX OFPaHNYEHNAM, CM. 8.5;
b) ynpaeneHue 4oCTynoM K kaHany nepeaaudu:
1) Ha4yano npouecca nepefgayn nocne pacno3HaBaHUsi CBOOOAHOrO COCTOSAHMSA LUMHBbI (B COOTBET-
CTBUU C MEXAYKaAPOBbLIM NPOMEXYTKOM),
2) npeobpasoBaHuem kaapa MAC B nocnepoBaTtesibHylo hopmy,
3) BcTaBka gononHawWwmx 6UTOB (3anonHeHue utamnm),
4) apbuTpaxk u nepexoa B pexxumM npuema B criyyae nponycka npu apéutpaxe,
5) obHapyxxeHue oumboK (MOHUTOPUHI, NpoBepka chopmara),
6) nposepka noATBEPXAEHMA NpUeMa,
7) onpeaeneHne COCTOSIHUS NEPErpy3ku,
8) dopmMupoBaHue kagpa neperpy3kyM U Ha4yano nepeaaym,
9) copMupoBaHue kagpa oLuMbKM U HaYano nepeaaqm,
10) npeacrasneHue NocneaoBaTeNbLHOr0 BUTOBOrO NOTOKA HA PM3UYECKMIA YPOBEHb ANS Nepeayn.
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HwxHuiA ypoBeHb LCC

[octyn K HUWKHemy yposHio LCC

PopmmpoBaHme dopmmposaHme
[OaHHbIX Ans nepejayn [JaHHbIX N5 nprema
YnpasneHve JoCTyrnom YnpasneHve JOCTynom

K KaHau1y nepegauu K KaHauy npriema

[JocTyn k dmsmueckomy nHTepdeicy

KoayposaHvie KopgviposaHue
[OaHHbIX ANa nepegayun [JaHHbIX Ana npriema

Mepegavya cCMTHaNOB Ha (PU3MYECKOM YpPOBHE

PucyHok 5 — PyHkumn MAC

10.3.3 Tpuem kagpa
Mprem Kagpa O0/HKEeH COOTBETCTBOBATL C/eAyoLWwum Tpe6oBaHNAaM:
a) ynpasneHue JOCTYNOM K KaHasy npuema:
1) npvem nocnepoBaTenlbHOr0 GUTOBOrO NOTOKA OT (PM3NYECKOTO YPOBHS,
2) npeobpasoBaHne 13 Noc/egoBaTeslbHOM (DOPMbI 1 PEKOMNUAALMA CTPYKTYpbI Kagpa,
3) yganeHue fONOHAWMX 6UTOB (YyCTpaHeHne GUTOBOro 3anosiHeHWS),
4) obHapyxeHue ownbok (CRC, npoBepka hopmaTta, NpoBepka npasuaa 3anosHeHus),
5) nepepaya noaTBepxXAeHus npuema,
6) chopmupoBaHMe Kaapa OWMOKN 1 HAaYano nepegayu,
7) onpefeneHne COCTOSAHUSA neperpysku,
8) chopmMupoBaHMe OTBETHOMO Kazpa neperpysku v Havyasio nepejauqu;
b) pacchopmmpoBaHme NPUHATBIX JaHHbIX:
1) ypanenue cneundmnyeckoi gns MAC nHdopMaumm 13 NPUHSATOrO Kagpa,
2) npegctasneHne kagpa LLC v nHopmaumm ynpaeneHus MHTEPENCOM Ha HXHWI ypoBeHb LLC
(4N orpaHMYeHHbIX HWXHUX ypoBHeN LLC npeacTaBnseTcs TONbKO orpaHnyeHHas YacTtb kagpa LLC,
cMm. n . 8.5).

10.4 CrTpykTtypa kagpos MAC

10.4.1 OnucaHue

Mepegaya 1 npuem faHHbIX Mexay y3namu B cucteme CAN fo/mKHA BbIMOSHATLCA M YNPaBAsaTLCA Npu
NOMOLLM YeTblpex pa3HbIX TUNOB KapoB:

- KaZp OaHHbIX, KOTOPbLIA NEpeHOCUT AaHHble OT nepeAartymka Ko BCEM NMPUEMHUKaM;

- KaZp yAa/IeHHOro 3anpoca, KOTopblii nepegaeTcs y3/ioM ANs 3anpoca nepefayn kagpa faHHbIX ¢ of-
HUM MOEHTNUKATOPOM;

- KaZp OLWMOGKKM, KOTOpbIi nepegaeTca 6bIM y3/10M (NepefaTymkoM uanM NpUeMHUKOM) B c/lyvyae obHa-
PY)XEHUS OLIMOKN Ha LUUHE;

- KaZp neperpysku, KOTOpbIA UCMOMb3yeTca A8 BBEAEHUS OOMONHUTENbHON 3afepXKn Mexay npeaLue-
CTBYIOLLMM U NOCNeAyoLWNM KaapaMmy faHHbIX UK Kagpamy yaaneHHoro 3anpoca.

Kagpbl faHHbIX U Kaapbl yAaNeHHOro 3anpoca AOo/HKHbl OTAENATLCA OT NPeLWecTBYOLWUX KaapoB Mexay
KagpoBbIMN NPOMEXYTKaMM.
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10.4.2 MNapameTpbl kKagpa AaHHbIX MAC

10.4.2.1 OnucaHue

Kagpb! aaHHbIXx MAC AOMmKHbI COCTOATL U3 CEMU Pa3HbiX OUTOBLIX NONEN (CM. TaKkKe PUCYHOK 6):
- Hayano kagpa (SOF);

- none apouTpaxa;

- nore ynpasreHus;

- Nore AaHHbIX;

- norne LUMKNUYEecKoro KOHTpons u3bbitouHoctn (CRC);

- none noareepxaeHus npuema (ACK);

- KOHel kagpa (EOF).

Mone apbutpaxa

Havano Mane yr+ | MNone | Mone | MNone Koney
Kagpa paenenua |aanHbiX] CRC | ACK Kagpa

PucyHok 6 — Kagp aaHHbiXx MAC

10.4.2.2 SOF

Mone SOF gomkHO 0603Ha4aTb HA4ano KagpoB AaHHbLIX M yaaneHHoro 3anpoca. OHO AOMKHO COCTOATb
U3 OAHOTO AOMUHAHTHOrO BuTa.

Y3en gomkeH nepeaasatb SOF Tonbko npu cBOGOAHOM COCTOSIHUM WiMHLI (CM. 10.4.6.3). Y3en, KOHTpO-
NMPYIOLLMI AOMUHAHTHBIN GUT NPU OTNOXEHHOW NepeaaYe Unu Ha MecTe TpeTbero buta NPomeXkyTka, AOIDKEH
npuHumMateb ero kak SOF.

Ecnu y3en B COCTOAHUM OTNIOXKEHHOW Nepeaaqn KOHTPONUpyeT AOMUHAHTHLIN OUT HA MecTe TpeTbero
6GuTa NPOMEXYTKA M aKTUBEH K OLMOKaM Mnu SBRANCA NPUEMHUKOM NPeabIaYLLEro kKaapa, HaYMHasa co crneay-
towiero 6uta, OH JOIMKEH HaYaTb nepegadvy cBoero coobuleHns ¢ nepeoro 6uta csoero naeHTudukaropa bes
npeasapuTencHoi nepegayn 6uta SOF, He nepexoas B peXxuMm npuemMHuka.

Bce y3nbl 40MKHbI CUHXPOHM3UPOBATLCA NO NepegHemy PPoHTY, ccbopmupoBaHHoMy SOF TOro yana,
KOTOPbIV NePBbIM HAYMHAET Nepeaavy.

10.4.2.3 lMone apbutpaxa

Mone apbutpaxka A0MKHO COCTOATL U3 NOMNA UAEHTMAUKATOPA, NOCTYNUBLUEro OT HUXHEro ypoBHA LLC,
n 6uta yganeHHoro 3anpoca aaHHbix RTR.

3HaueHue 6uta RTR gOmKHO ObITb JOMWMHAHTHBLIM B Mone AaHHbiX kagpa MAC. B 3aBUCMMOCTH OT 3Ha-
YeHus drara ngeHtTudukaropa nosne apouTpaxka MoXeT UMETb ABa dhopmarta: 6a30BbIi hopmart u pacLUMpPEH-
HbI hopmar.

a) B 6asosom hopmarte (npu AOMUHAHTHOM cbrnare paclUMpPEHUst) none apouTpaxka AOMMKHO COCTONATb
U3 oauHHaauaTu 6utos 6asoBoro uaeHTudukaTopa u 6uta RTR. Butbl nuaeHTMdMKaTOpa 40MmKHbI UMETb 060-
3HayeHus ¢ ID-28 no ID-18.

b) B paclumpeHHoMm dpopmarte (Npu peueccuBHOM donare pacLumpeHus)) none apbutpaxa AO0mKHO Co-
cToATb U3 6asoBoro naeHtTudgukaropa (¢ ID-28 no ID-18), 6utoB SRR u IDE (06a 6uta — peuyeccusHbie), pac-
wmpeHus ngeHtudukaropa (¢ ID-17 no ID-0) n 6uta RTR.

1) But nogmeHsbl 3anpoca Ha nepegady SRR (Tonbko B pacluMpeHHoOM hopmare).

But SRR gomkeH nepeaaBaTbCs B kKagpax pacluMpeHHoro oopmara Ha nosuuum 6uta RTR B kagpax
6asoBoro cdopmara, Takum obpasom, 3ameHsis coboin 6ut RTR kagpos 6aszoBoro gopmara. lMepe-
JaTumKM 4OIMKHbI NepefaBaTh TOMbKO peueccuBHble 6UTbl SRR. MNpUeMHUKM Ha LWKMHE AOIDKHBI NPK-
HUMaTb U PELIECCUBHbIE, U JOMUHAHTHbIE OuTbl SRR.

2) 6uT paclmpeHusn nageHtucukaropa IDE

But IDE aom«eH npoBoAuTb pasnuyne mexay 6a3oBbiM U pacLuMpeHHbIM hopmaTamu, T. €. AOJDKEH Ha-
XOAUTLCA B MONe:

i) apbutpaxka — ans pacLumpeHHoro popMmata nubo

ii) ynpaBneHuss — ansa 6aszosoro copmara.

but IDE B paclumpeHHOM hopmarte AOSMKEH NepeaaBaTbCsa Kak peLeCCUBHbIN, B TO BPEMSA Kak B CTaH-
aaptHom coopmare 6uT IDE gomkeH ObiTb AOMUHAHTHBLIM. OH AOMKeH nepeaaBaTbcs nocne 6a3oBoro MAEHTU-
dukaropa u 6uta RTR (6a3oBbliii opmat) unm nocne 6a3oBoro ngeHtudukaropa u 6uta SRR (pacLumpeHHbIn

dopmar).
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Takum 06pazom, CTONKHOBEHUS Mexay kaapom 6a3oBoro hopmara u kagpom pacluMpeHHoro dopmara,
korga oba kagpa UMEIT ofMHaKoBble Ga3oBble MAEHTUMUKATOPBI, JOIKHEI paspeLuaTbca Tak, YTobbl kaap
6a3oBoro dhopmara npesanuposan Haj Kagpom pacLuMpeHHoro opmara.

10.4.2.4 lNone ynpasneHua

Mone ynpaBneHus JOMKHO COCTOATb M3 LUECTU BUTOB, NOCMeAHUe YEeTbIpe U3 KOTOPbIX AOMKHbI Npea-
cTaensitb cobon kog DLC, nocTynuBLUMIA OT HUXHEro ypoBHA LLC (cm. 8.4.2), a chopmat nepBbiX ABYX OUTOB
OOIMKEH OTnMYaThbes Ans Kagpos 6a3oBOro U paclUMpEHHOro hopmara.

a) B kagpe 6a3oBoro cdopmara nepebiMu ABYMSI GuTamu AOMKHbI SBNaTbea 6uT IDE, nepeaaBaemblii
Kak JOMWHAHTHbINA, U AOMOMHMTENbHLIN pPe3epBHbIi OMT r0, pacCUUTaHHbIA HA UCMONb3OBaHUe B ByayLueMm.
MpUEeMHMKM AOMKHBLI NPUHUMATL B KAYECTBE pe3epBHOro outa r0 u peLeccuBHbIe, U AOMUHAHTHbIE OuThl. [0
Tex nop, Noka Ha3Ha4YeHue pe3epBHOro BuTa He onpeaeneHo, NepeaaTyYMKn AOMMKHbI NEPEeChINarb TOMbKO J0-
MWUHaHTHbIV OUT.

b) B kagpe 6a3oBoro chopmara nepebiMu ABYMsi BUTaMm AOIMKHbI ABNATLCA OUTbI 11 1 r0, paccunTaHHble
Ha ucnonb3oBaHue B Oyayuiem. MNpueMHUKN OMKHbI NPUHUMATL B Ka4ecTBe pesepBHOro 6uta r0 u peueccus-
Hbl€, 1 JOMUHaHTHbIE BUTLI. [0 TeX NOp, NOKa Ha3Ha4YeHUe pe3epBHOro buta He onpeAeneHo, nepeaaTynku
OOMKHbI NEPeckINaTh TONbKO AOMUHAHTHbIE OUTBI.

10.4.2.5 MNone aaHHbIX

Mone gaHHbIX kagpa MAC 40mKHO BbITh TOXAECTBEHHLIM NOMIO AaHHbIX kagpa LLC (cm. 8.4.2).

10.4.2.6 MNMone CRC

MNone CRC gomkHO cocToaTk M3 nocnegosartensHoctn CRC u nocneayiowero pasgenutena CRC.

a) MocneposatensHoCcTL CRC

KoHTponbHaga nocnegoBaTenbHOCTL Kagpa gomkHa popmupoBatbea n3 koga CRC (koga BYX), Hannyy-
M 06pa3om COOTBETCTBYIOLLIETO Kagpam C YUCnom 6UToB, HE NpeBbILLaOWMUM 127 6UT.

Ons BbluMcneHus nocnenoBarenbHocTn CRC gomkeH 6biTb onpeaeneH NonMHOM Ans AeneHns — Kak
NMONMUHOM, KO3h(PULIMEHTbI KOTOPOro NPeACTaBEHbl AONOMHALWUM BUTOBbLIM NMOTOKOM, cocTosAwmum u3 SOF,
nons apbutpaxa, nons ynpaeneHus, Nonsa AaHHbIX (Npy ero Hanuuumn) u (ana 15 mnagwmx ko3 PUUMEHTOB)
HynA. STOT NOAIMHOM AO0SKEH AeNUTLCA (KOIPULMEHTBI BEIMUCAAIOTCA MO MOAYIIO 2) HA NOPOXAAKOLLMI NO-
TNIUHOM:

X15+X14+X10+X8+X7+X4+X3+1_

OcTaTtok nocne geneHus NOIMHOMOB AOMXEH NpeacTaBnATb coboi nocneaosatenbHocTb CRC, nepe-
JaBaeMyo no LUMHe.

Ons peanusauymmn 910N (PYHKUMM MOXHO BOCMONb30BaTbCa 15-paspagHeiM permctpom casura CRC_
RG(14 : 0). Ecnu kaxgbiin cnegyowmin 6T NoToka, NpeacTaBeHHOro NocneaoBaTenbHOCTb0 Mexay SOF u
KOHLIOM MO AaHHbIX 6e3 aononHawwmx 6utos, 0603HaunTh kak NXTBIT, nocnegosarensHoctb CRC agomkHa
BbIUMCIIATLCA CNeayioLwmm 00pasom

CRC_RG(14:0) = (0,...,0); /IMHMUManu3aums peructpa casura
REPEAT
CRCNXT = NXTBITEXORCRC_RG(14);
CRC_RG(14: 1) = CRC_RG(13: 0); /lcoBur BNEBO Ha OAHY NO3ULMIO
CRC_RG(0) = 0;
IF CRCNXT THEN
CRC_RG(14 : 0) = CRC_RG(14:0) EXOR (4599hex);
ENDIF

UNTIL (NXTBIT = [KoHeL AaHHbIX] UM COCTOSAHUE OLIMOKK).

Mocne nepegauyn/npuemMa nocnegHero duta nonda gaHHbix pernctp CRC_RG gomkeH cogepxaTb no-
cnegoBarenbHocTb CRC.

b) Pasgenutens CRC

3a nocneposarensHocTblo CRC pgomkeH cnegosath pasgenutens CRC, cocToAwmin U3 04HOro pelec-
CMBHOrO OuTa.

10.4.2.7 Mone ACK

Mone noaTeepxaeHua npuema ACK gOmMKHO UMETb ANKHY B ABa BUTa 1 AOMKHO COCTOATb M3 MHTEpBana
ACK n pasgenutens ACK. MNMepeaatoLwmn y3en aomkeH nepecoinarb B none ACK gBa peueccuBHbix buta.

a) Nutepean ACK

Bce y3nbl, KOTOpbIE NPUHAMK COOTBETCTBYIOLLYIO NocnegoBarensHocTb CRC, omkHbl nepeckinats ACK
B npeaenax uitepeana ACK nytem nepesanucu peLeccusHoro 6ura nepeaarymka JOMUHAHTHBEIM OUTOM.
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b) Pasaenutenb ACK

Pasgenutens ACK, koTopblii iBnsieTcs BTOpbIM Butom nons ACK, aom«keH ObiTb peLecCuBHbIM BUTOM.
Moatomy nntepsan ACK gomkeH ObiTb OKPY>XeH ABYMS peueccuBHbiMu Butamu (pasgenutens CRC, pasae-
nutens ACK).

10.4.2.8 EOF

Kaxabl U3 KagpoB AaHHbIX M KaApPOB yAaneHHOro 3anpoca [JOSMKEeH OrpaHMYMBaThLCS pasaenuTenem
KaapoBs, COCTOSAILLMM U3 CEMMU PELIECCUBHBIX OUTOB M hOpPMUPYIOLLMM Mone KoHua daina EOF.

10.4.3 MapameTtpbl kagpa yaaneHHoro sanpoca MAC

10.4.3.1 Onucanue

Y3en, paboTaloLmii kKak NPUEMHUK ONpPeAeneHHbIX AaHHbIX, MOXET MHUMLMMPOBATL Nepeaavy COOTBET-
CTBYIOLLIMX A@HHbIX Y31IOM, KOTOPbIN SIBNSETCA UCTOMHUMKOM STUX JaHHbIX, Nepeaas kaap yaarieHHoro 3anpoca,
COOTBETCTBYIOLLUIA PUCYHKY 7.

Havano 0 6 MNone yr+ | MNone | Mone KoHey
Kagpa one apouTpaia panenua] CRC | ACK Kagpa

PucyHok 7 — Kagp yaaneHHoro 3anpoca MAC

10.4.3.2 VpgeHTuuHble nonsa kagpa aaHHbix MAC u kagpa yaaneHnHoro 3anpoca MAC

Butosbie nona SOF, none CRC, none ACK n EOF gomkHbl ObITb MAEHTUYHbI COOTBETCTBYHOLLMM MOMNSAM
kaapa aaHHbix MAC (cm. 10.4.2). B kagpe yaaneHHoro sanpoca A4ormKHO OTCYTCTBOBATh NOME AaHHbIX.

10.4.3.3 lNone apbutpaxa

Mone apbuTpaxka AOMKHO COCTOATbL U3 NOMSA UAEHTMAUKATOPA, NOCTYNUBLUETO OT HUXHETO ypoBHs LLC,
n buta RTR.

B o6oux chopmarax (6a30BoM u paclumpeHHom — cm. 10.4.2.3) 3HayeHue 6uta RTR B kagpe yaaneHHo-
ro 3anpoca MAC f0mkHO ObITb PELLECCUBHbIM.

10.4.3.4 TMone ynpaBnexHua

M B 6a30BOM, 1 B pacLUMPEHHOM (popmaTe none ynpasfieHusa kagpa yaaneHHoro sanpoca MAC aomx-
HO ObITb MAEHTUYHLIM NOMIO ynpaeneHus kagpa daHHbix MAC (cm. 10.3.1.3). PaspeleHne CTONKHOBEHUM
(cm. 10.8.8) Tpebyert, uTo6bI 3HaYeHUe koga DLC kagpa yaaneHHOro 3anpoca 6bino paBHO 3HaveHuto DLC
3anpalumBaemoro kaapa AaHHbIX.

10.4.4 MNapameTpbl Kagpa OWNOKK

10.4.4.1 OnucaHue

Kaap owmbku AOmMKEH COCTOATb U3 ABYX pasHbix nonek. Mepeoe none A0MKHO NpeacTaBnsaTb coOow
pesynbTaTt cynepnosuuun cnaros owmbkuM, BbliAaHHbIX pasHbiMK y3namu. Cneayiollee 3a HUM BTOpoe rnone
[OIMKHO SIBNSATLCS pasaenuTenemM kaapa owwmoku.

10.4.4.2 dnar owmnbkm

MoryT npuMeHATLCA ABa TUNA chrara OLWNOKU: akTUBHbIN donar owmbku n NnacCuBHbLIN dnar ownbku:

- aKTUBHbIN conar oMbk AOIMKEH COCTOATh U3 LLECTU NOCNEA0BaTENbHBIX AOMUHAHTHBLIX OUTOB;

- MaccuUBHbIN cnar oMOKN LOIMKEH COCTOSATbL U3 LLIECTM NOCIeA0BaTENbHbIX PeLeCCUBHbIX GUTOB, ecnu
OHM He Mepe3anucbiBaloTCsl AOMUHAHTHbIMKM GUTaMKW OT APYrMX Y3rOB.

AKTUBHBIN K oLLMOKaM y3en AOIKEH Nepechbinartb akTUBHbIA dorar ownbku npu oGHapy>XeHUM OLIMOKU.
dopmar dnara ownbku HapyLlaeT npaBuna BCTaBKW AONONHSAOWMX 6uToB nnu GutoBeie nons, TpedyioLume
cukcnpoBaHHbIX hopmaToB. Kak cnecTeue, BCE OCTamnbHbIe y3nbl AOMMKHbI Takke 00HaPYXUTb COCTOSHUE
ownBKM U AOMXKHbI CO CBOEN CTOPOHbI Ha4yaTb nepeaady cnara owmbku. Takum obpasom, nocnegoBaTenb-
HOCTb JOMUHAHTHbIX BUTOB, KOTOPLIE MOTYT B A€MCTBUTENBHOCTM KOHTPONUPOBATLCA HA LUMHE, SABMSIETCA pe-
3ynbTaToOM CYnepno3numm pasHbix onaros oLuMbKK, nepecbinaembiX OTAeNbHbIMM y3namu. ObLasa AnuHa 3Ton
nocneaoBaTenbHOCTU MOXET BapbUPOBaTLCA OT MUHUMYM LuecTu (6) A0 MakCUMyM ABeHaauaTu (12) Gutos.

MaccuBHbI K oLLMOKaM y3en, nepechinaloLwuii NaccuBHbIN donar ownbku, oxmaaeT WecTu nocneaosa-
TernbHbIX BUTOB 0AUHAKOBOW MOMSIPHOCTU, HAYMHAS C MOMEHTa Ha4ana Bblgayn NaccuBHOTO dnara OownoKK.
MaccueHbIN dhnar owmbKM 3aBepLIAeTCs Nocrne 0BHaPYXeHNUs LIECTU OAUHAKOBbLIX OUTOB.

MaccuBHbIii hnar owmbkn, MHULUMKUPOBAHHBIA MepeaaTynkoM, AOIKEH Bbi3biBaTb OLIMOKM (3a ABYMS
MCKMIOYEHNAMIN) B NPUEMHMKaX, KOrga OHM MPUCTYNAKT K NPOBepKe Mons kagpa, 3akoaupOBaHHOMO C MNpu-
MEeHEeHWeM JOMNONMHALKUX BUTOB, MOCKOMNbKY NPU STOM NPOMCXoaAuT oumMbKka BUTOBOrO 3anonHeHusi, 0GHapy-
>XMBaemasi npueMHukamu. MNepBoe UCKMYeHe — 9TO NaCCUBHbLIA dhnar owmbku, KOTOPbLIN HAYUHAETCA BO
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Bpems apbutpaxa, npu NPoAOC/HKEHNN NepeAayn Apyrum y3nom. Btopoe nckntoyeHne — 310 NaccuBHbIi dnar
OLWNOKKN, KOTOPbLI/ HAYMHAETCA MeHee YeMm 3a LecTb 6UT A0 KoHUa nocnegosatenbHocT CRC npu cnyyainHom
peLeccMBHOM COCTOSIHMM Bcex nocnefHux 6utos CRC.

MaccusHble dnarn oWwnbKN, NHALMNPOBAHHbIE NPUEMHMKAMKN, HE AO/MKHbI 6biTb CNOCOOHLI NpeBannpo-
BaTb Hafj N060N Apyroli akTUBHOCTbIO Ha WKHe. TakuM o06pa3om, naccuBHble K OlwnbkaM NpMeMHUKM Bcerga
JOJ/DKHBI OXMAaThb WecTb (6) nocnefoBaTeNbHbIX OANHAKOBbIX OUTOB NOC/Ae 0OHApYXXeHNs COCTOSHMA OLWnNG-
KN — [0 Tex nop, Noka He nosiyyaT CBOW MONHbIA dhnar ownobku.

10.4.4.3 Pasgenutesnb OWNGKN

Pasgenutens ownbkn [OMKEH COCTOATb U3 BOCbMW peLeccuBHbiXx 6uTOB. [ocne nepecbinkn dnara
OWMNBKN KaxXAbli y3en Ao/mkeH nepecnaTb peueccuBHble 6UTbI M KOHTPOMMPOBAaTb LWMWHY A0 Tex nop, noka
OH He 06HapyXuT peleccuBHble 6UTbI. Nocne 3Toro OH AO/MKEH HavyaTb NEpPechbISKy elle CeEMU peLeCCUBHbIX
6UTOB.

10.4.5 lMapameTpbl kKagpa neperpysku

10.4.5.1 Twunsl

MepeuncneHHble HWXe TUNbl kagpa neperpyskn AOMKHbI MMeTb OANHAKOBLIA dhopmarT.

a) Kagp neperpysku, 3anpoleHHbli LLC: 3anpawmnBaeTcs HWKHUM ypoBHem LLC gns wnHgvkauuwm co-
CTOSIHNS BHYTpeHHell neperpysku (cm. 10.11).

b) OTBETHbIN Kafp neperpysku: nepegava OTBETHOrO kagpa neperpysku fO/HKHA UHULUMPOBATBLCA HUX-
HUM ypoBHeM MAC npu onpefefieHHbIX COCTOSAHUAX owmnbkn (cm. 10.11).

Kagp neperpysku fonxeH cogepxaTb gBa 6UTOBbIX NONSA: haar neperpyskn n pasgenntesb neperpysku.
dnar neperpyskv 4O/HKEH COOTBETCTBOBATb akTMBHOMY dhnary ownbkn. Pasgenuten neperpyskn [OSHKEH CO-
BnagaTb C pasgenutenem owmnbku.

10.4.5.2 ®nar neperpysku

dnar neperpysks AO/HKEH COCTOATb M3 LWIECTU AOMWHAHTHbIX 6uTOB. OH HapywaeT PUKCUPOBaHHbIN
chopmat nona naysbl (cm. 10.4.6). Kak cnefcrteue, BCe OCTaslbHble Y3/bl, Takke O0OHapyXuBLIME COCTOSIHME
oWwunbKKN, AO/HKHBI CO CBOEW CTOPOHbI Ha4yaTb Nepecbiky dynara neperpysku.

10.4.5.3 Pasgenutesnb neperpysku

Pasgenutens neperpysku AO/KEH COCTOATb M3 BOCbMMW peL,eCCUBHbIX 6UTOB. locne nepecbinku dnara
neperpyskn Kaxablii y3en fo/mKeH KOHTPO/IMPOBaThb LNHY A0 TeX Nop, Noka He 06HapYXUT peLecCuBHbIl OuUT.
B 3TOT MOMEHT Kaxfblil y3en AO/KeH 3aBeplinTb Mepecbliky CBOEro dpiara neperpysku, u Bce y3fbl OfHO-
BPEMEHHO [0J/IKHbl HayaTb NepechblSIKy eLe cemMmyu peLecCcuBHbIX 6UTOB, YTOObI CHOPMUPOBATL BOCEMUOUTHBIN
pasfenuTtens neperpysku.

10.4.6 MapameTpbl MEXKagpOoBOro NpoMexyTKa

10.4.6.1 OnwucaHwune

Kafpbl faHHbIX U Kagpbl YAaneHHOro 3anpoca fOo/XKHbl OTAENATbCA OT NpeAblAyLinX KajpoB — BHe 3a-
BUCUMOCTM OT TUNa (kagp AaHHbIX, Kajap yAaneHHoro 3anpoca, kajp owunbku, Kaap neperpyskun) — O6UTOBbIM
nosem, KOTopoe Ha3blBaeTCsa MeXAyKagpoBblM MpoMexyTKom. C Apyroii CTOpPOHbI, Kajpam neperpysku u ka-
ApamM OWMnBKN He AO/MKEeH NpeflecTBoBaTb MeXAYKaapoBbli NMPOMEXYTOK, a HECKO/IbKO KaApOB neperpysku
He [O0/KHbI pas3fenaTbCsa MexAyKagpoBbIMU NMPOMEXYTKamMu.

MexAayKaApoBbli NPOMEXYTOK [O/DKEH COCTOATb M3 OGUTOBLIX Moneli nay3bl ¥ CBOGOAHOrO COCTOSIHUSA
WNHBI, @ TaKXe MoMs OT/IOKEHHONW nepegayn 419 NacCUBHBIX K OLWIMGKe Y3/10B, KOTOPbIE ABAANNCL NepefaTyn-
Kamu npegbiayLinx kagpos (CM. pUCYHkM 8 n 9).

Kagap MexayKaapoBblii NPOMEXYTOK Kagp

May3a LLinHa cBo6ogHa

PucyHoK 8 — MeXzyKafpoBble MPOMEXYTKY /51 Y3/10B, HE MACCUBHbIX K OLIMGKaM,
UMM NPUEMHVKOB MpeablayLlero kagpa
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Kagp MexaykagpoBblii MPOMeXyToK Kagp
May3a OTnoxeHHas  WwuHa cBOo6OHA
nepefava

PrcyHoK 9 — MexayKaApoBble NPOMEXYTKU A5 Y3/10B, MACCUBHbIX K OLIMGKaM,
KOTOpble SIBMIAINCL NepefaTumkaMu npeablayliero kagpa

10.4.6.2 Maysa

Mone nay3bl AOMKHO COCTOATb M3 TPEX peLecCcuBHbiXx 6UTOB. Bo Bpems naysbl HW Of4WH Y3€n He Hauu-
HaeT nepefadvy kagpa faHHbIX WU yAaneHHoro 3anpoca. [lonyckaeTcs TONIbKO CUrHanM3auna 0 COCTOAHUMU
neperpysku.

O6HapyXeHne Ha WKHe JOMUHAHTHOro 6uTa Ha MecTe TpeTbero 6uta Nonsa naysbl 4O/HKHO UHTEpNpeTu-
poBaTtbcsi KaKSOF (cm. 10.4.2.2).

10.4.6.3 CBob60oAHOE COCTOSIHWE LUMHBI

[OnuTenbHOCTb CBOGOAHOrO COCTOSIHWA LWIMHbI MOXET ObITb MPOM3BONbHONM. LMHa fo/mkHA pacno3HaTb
cB06OHOE CcOCTOAHME, M NI060I y3en MOXeT NoayynTb JOCTYN K WMHe Ana nepegayun. Kagp, nepegaya koTo-
poro 3ajepxaHa Ha Bpems nepegjayv fpyroro kagpa, AO/HKEH HauMHaTbCA € NepBoro 6uta cnegyoweli naysbl.

O6HapyXeHue Ha LiMHe AOMWHAHTHOro 6uTa BO BpemMs CBOGOAHOrO0 COCTOAHUSA LWWHbI AO/MKHO WHTEp-
npeTtuposaTbca Kak SOF.

10.4.6.4 OTnoxeHHas nepegava

MaccuBHbI K ownbKam y3en, KOTOPbIA ABNAMACA nepefaTynkom npeabiayulero kagpa, AO/KeH nepe-
cnaTtb BoCeMb (8) peueccuBHbIX 6MTOB MOC/Me naysbl, Npexae 4eMm HavyaTb nepefadvy cnefymlouwero kagpa.
Ecnn B 3TO Bpems HauvMHaeTcs nepegadva (MHUUMMPOBAHHAA APYTUM Y3/10M), Y3€n AO0/DKEH NepeiTn Ha npuem
3TOro Kagpa.

10.5 KogupoBaHue kagpa

Kagp, koTopblii nogpasgenserca Ha SOF, none apbutpaxa, nose ynpasfieHUs, nose AaHHbIX U nocne-
posatenibHoCcTb CRC, fonXeH 6bITh 3aKo4MpOBaH NyTeM 6UTOBOrO 3anofiHeHus. Ecnu nepefgatynk o6Hapyxm-
BaeT B 6MTOBOM MOTOKe, nogsiexallem nepegadve, naTb nocnegosaTesibHbIX GUTOB (BKkIOYAsA AONOMHAKLLWME
6UTbI) 04MHAKOBOr0O 3HAYEHUS, OH AO/DKEH aBTOMAaTMUYECKM BCTaBUTb AOMOMHAKWMUIA 6UT B nepejarwwmniica B
JaHHbIi MOMEHT 6UTOBbLIA NOTOK (CcM. Tabauuy 6).

Ta6bnuya 6— JononHswwme 6uThbl

BuTOBLI NOTOK 01011111010 10100000101 01011111000010 10100000111101
6e3 3anoHeHNs

BuToBbIN NOTOK 01011111 0010 101000001101 0101111100000110 1010000011111 001
C 3aro/iHeHviem

0 — OOMUWHAHTHbIA 6UT, 0 — AONONHAWMNA JOMUHAHTHbINA GUT,

1— peLeccuBHbIii 61T, |— LONONHAIOWMNIA PeLecCUBHbLIA OUT.

OcTanbHble 6UTOBbIE NOMAA Kadpa AaHHbIX Wan yaaneHHoro 3anpoca (pasgenutens CRC, none ACK u
EOF) AO/MKHbI MMeTb (PUKCMPOBAaHHbIA dhopMaT 1 He [OMKHbI 3an0NHATLCS.

Kaap own6Kkn 1 Kaap neperpysku Takxe A0/MKHbI UMeTb (DUKCUPOBAHHbLIA popmaT 1 He A0/IKHbI KOMPO-
BaTbCA MyTeM GUTOBOrO 3ano/IHEeHUS.

BuToBLIi NOTOK B Kagpe A0/KEeH KogmpoBaTbcs MeTogoM NRZ. 3To 03HauvaeT, YTO ypoOBEeHb cOpMUpO-
BaHHOro 6uta ocTaeTcs NOCTOSAHHbIM Ha MPOTSHXXEHUU BCero 6UTOBOrO0 MHTepBana.
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10.6 Mopspok nepepaym 6UTOB

Kaxgoe mn3 6UTOBbLIX NOJEil Kagpa AO/DKHO nepegaBaTbCsA O4HO 3a APYrMM, HauyuHas c ero nonsa SOF.
CTapwuii 3Havawnin 6ut (MSB) Kaxaoro nons AONXeH nepepaBatbca NepBbiM (CM. pucyHku 10 mn 11).

Mane apbuTpaxa Mane ynpasnexus  [lasie faHHbIX Mone CRC

(6a30BbIif) ID DLC TMocreoBaTessHOCTL —g
o o o < ® o wm S

— _ 04 o, e o,
'.?é£=‘tiKEJcm®inm %£4 T E B2
m m m w m w1 1w t @ o
- _ o
MSB (nepBblii nepecbinaemblii 61T) LSB

PucyHok 10 — MNopsagok nepegayun 6utos (6a3oBbiin hopmar)

Mone apbuTtpaxa Mone ynpaBnexHus _'I'Ig{le AaHHbIX Mone CRC
(6asosbiii) O (pacwmpeHHbIm) IET _ MocrenpearertHocs  ©
- W o - o~ - E
<b e 280 9, %03-2622%0 %‘%E%%EQE VR
s F é & omO® % & © @ g
- o _c
Mé‘B-zl'lepBblf/l nepecbU1aeMblii 61T) LSB

PucyHok 11 — Mopsigok nepesayun 6uToB (pacluMpeHHbIli hopmMaT)

10.7 MopTBepxaeHne Kkagpa

MOMEHT BpeMeHM, B KOTOPbLIA kaap Npu3HaeTcs NpaBU/bHbIM, AO/KEH OGbiTb pPasHbIM ANA nepepaTyvka
1 NpueMHuKa Kagpa.

a) Kagp pomkeH 6bITb NpaBUbHbLIM AN NepefaTynkoB, ecnm Ao koHua EOF HeT owwun6ok. Ecnn kagp
noBpexXAeH, AO0/HKHO BbIMOMIHATLCSA BOCCTAHOB/IEHME B COOTBETCTBUMU C 8.3.4.

b) Kagp fonxeH 6biTb NpaBWbHbIM ANA NepefaTynMkoB, ecnu Ao npegnocnegHero 6uta EOF HeT own-
60K. 3HayeHne nocnepgHero 6uta EOF gonmkHO obpabaTtbiBaTbCA Kak «He MMelolee 3HavyeHus», n ero [o-
MWH@HTHOE 3HayeHue He JO0/HKHO NPMBOAUTL K (DOPMUPOBaHMIO OWMNOKN. TTpUEMHUK, KOTOpbI 06HapyxueaeT
OOMUWHaAHTHbBIA 6UT Ha mecTe nocnegHero 6uta EOF, gomkeH oTBeTUTb kagpom neperpyskm (cm. 10.11).

MpumeuyaHue — ECAU 1 NPUEMHUK, W NEPEAATUUK OGHAPYXMUBAIOT JOMUHAHTHLI 6UT HA MecTe nocneaHero
6uta EOF (rno6anbHas olwmbka), To kaap ABASETC NpaBWbHBIM A1 NPUEMHMKA, HO He ANs nepefatuuka. MNepeaatumk
NOBTOPSIET NEPECHLIIKY, W KAAP NPUHUMAETCS ABaXbl.

10.8 JocTyn K KaHasy CBA3U

10.8.1 O6wwue ceBegeHmns

B HacToslwem noapasfene onucbiBalTCA (PYyHKLUMM U napameTpbl, UMeloLlne OTHOLWEHWE K MeToauke
poctyna Kk kaHany csasn CAN.

10.8.2 MynbTumactep

Kaxpablil y3en, nepefatownini kagp AaHHbIX AW Kagap yAaneHHOro 3anpoca, A0/HKEH ABNATLCSA KOHTPOS-
IepoM LWKWHbI HA BpeMs 3Toi nepegayu.

10.8.3 O6HapyxeHne cBOH6OAHOTO COCTOSAHNUA LUNHBI

LWnHa gomxHa cumTatbca cBOGOAHOW Ana n6oro ysna nocne o6HapyXeHUs OTCYTCTBUSA NpepbiBaHUs
6UTOBOrO MO Nay3bl AOMUHAHTHLIM GUTOM.

10.8.4 focTyn K WwWnHe

AKTUBHbI K oWwMGKam y3en MOXeT MOoNyynTb AOCTYN K LWIMHE, Kak TONbKO LIMHA OKaXeTcs CBOGOAHOIN.
MaccuBHbI K owmnbKam y3esn, KOTOpbIi SABNSAETCA NMPUEMHWKOM TeKylero uavm npeabligywero kagpa, Moxer
NONyYnTb AOCTYMN K WMHE, KaK TO/IbKO LUMHA OKaXeTcsi CBOGOAHOM. MaccuBHbIN K owmGKam y3en, KoTopblii sB-
naeTca nepepaTynkom TeKyLLero kagpa unm ABnanca nepefatymkom npegbigyuwiero kagpa, MoxeTt noayvyntb
[OCTYN K LWMHE, KaK TOJIbKO 3aBepLUNTCS OT/IOXKEHHAA nepejaya, — 3TO rapaHTUpyeT, YTO HWU OAWH Apyroii y3en
He HayHeT nepegavy B 3TO BpeMs.

Ecnv no coBnafeHunto HayHyT nepegadvy HeCKOsIbKO y3/10B, KOHTPO/I/IEPOM WWHbI CTAHOBUTCSA TOT y3en,
KOTOpbIA NepefaeT B 3TOT MOMEHT KaZp C HaMBbICLIMM NPUOPUTETOM. MexaHu3m paspelleHns BO3HMKaoL X
KOH(IMKTOB AOCTYyMNa K WWHE JO/KEeH NpeAcTaBaATb CO60W apbuTpax no cogepXxXumomy.

24



rOCT P UCO 11898-1—2015

10.8.5 MNepepnava kagpos MAC

Kaapbl gaHHbix MAC u kagpel yaaneHHoro sanpoca MAC MOryT HauyuMHaTtbCs, Korga y3en nonyyaert jo-
CTyn K WwnHe B cootBeTcTBUK € 10.8.4. Kagp owmnGkn MAC gomkeH nepeaasatbcsi B cootBeTcTBumM ¢ 10.10.
Kagp neperpyskn MAC gornxkeH nepegasatbcs B cootTBeTcTeum ¢ 10.11.

10.8.6 ApOuTpax no coaepXXxumMomy

Bo BpemMs apOutpaxa kaxablii nepeaarymk JOIMKEH CPaBHUBATL YPOBEHb NEPeChINaemoro uta ¢ ypos-
HEM, KOHTPONMMPYEMbIM Ha LUMHE. [pn coBNageHUN 3TUX YPOBHEN y3€en MOXET NPOAOMKUTL Nepeckinky. Mpu
NepechbINke peLecCuBHOTO YPOBHSA U HAOMIOAEHUM JOMUHAHTHOTO YPOBHS Y3€N NPOUTPLIBAET apOuTpaXk u Aon-
XKEH NPEKPaTUTb NEPECHINKY OCTanbHbIX OUTOB.

Mpu nepecbinke JOMUHAHTHOTO YPOBHSA U HAOMIOAEHUM PELIeCCUBHOTO YPOBHS Y3€n A0IHKeH 0OHapyxu-
BaTb OLLMOKY CUMBONA.

ApOuTpaxk no coaep>XMmMoMy BbINOSTHAETCSt HA OCHOBe uaeHTudukaropa u ourta RTR, cneaytowlero 3a
naeHTUUKaTopom.

10.8.7 Mpuopurtet Kagpa

M3 aByx kaapoB € pasHbIMU UAEHTUUKATOPAMU HAUBLICLUKIA MPUOPUTET AOMMKEH NPUCBANBATBLCSA Kaapy,
coaepxallemMy MaeHTUMUKaTop ¢ HauMEHbLUMM ABOUYHBIM 3HAYEHUEM.

Ecnu B 04HO 1 TO € BPEMSA HAYMHAKOTCA Kaap AAHHbIX U Kaap YAAneHHOro sanpoca ¢ 04WHAaKOBbIMU
uaeHtTudpukaropamu, Kaap AaHHbIX AOMKEH UMETb Oonee BbICOKMI NPUOPUTET, YEM Kaap yAaNEeHHOro 3anpo-
ca. 3TO AOMKHO peanu3oBbIBaTbCSA NyTEM NPUCBOEHUS COOTBETCTBYHOLMX 3Ha4YeHui 6utam RTR.

10.8.8 Pa3peLwieHne CTONKHOBEHUN

JononHUTENbLHO K MPUHLUMNY HaYana nepeaayn Tonbko npyu CBOGOAHOM COCTOSAHMU LUMHBI MPEAYCMOTPE-
HO eLle HECKOMbKO NMPUHLIMNOB pa3peLleHnst CTONMKHOBEHUI.

B npeaenax oaHol cuctembl noboi MHOPMAaLMN AOMMKEH NPUCBANBATLCA YHUKATbHbIA UASHTUAUKATOP.

Kaap aaHHbIX ¢ onpeaeneHHbiM naeHTMAPUKaTopom 1 HeHyneebim kogom DLC MoxeT nepepasartbes
TONMbKO OAHUM Y3IT0M.

Kaapbl yganeHHoro sanpoca MOryT nepegasarbCsl TOSNIbKO C OnpeAeneHHbiM A4S BCEW CUCTEMbI KOAOM
DLC, koTopbiit fosmkeH bbITb KogoM DLC cOOTBETCTBYIOLLErO Kagpa gaHHbIX. OQHOBPEMEHHAA nepegaya ka-
APOB yAaneHHoro 3anpoca ¢ MAEHTUYHbIMU nAeHTuduKkaTopamu u pasibiMu kogamu DLC gomkHa NnpuBoaAnUTb
K HEPA3PELLUMMbIM CTONMKHOBEHUSIM (OrpaHnYeHUe apouTpaxka no CoAepXXMMOMY Ha nore apoutpaxa).

10.9 OGHapyxeHue oWnUs0K

HwxHuii ypoeeHb MAC gomkeH obecneumsaTth cneayowme MexaHnaMbl OGHapPYXeHNUs OLLMOOK:

- MOHUTOPWHT,;

- MpoBepKa npasuna 3anosHEeHNs;

- MpoBepKa kagpa;

- 15-6utHbI KOoa CRC;

- NpoBepka noaTeepxaeHnsa npuema ACK.

MpeaycmMoTpeHo NATL TUNOB OLLMOOK, KOTOPbIE HE ABMAIOTCA B3aMMOUCKITIOHAIOLLUMU:

a) owmbka cuMBona

Y3en, nepecsinarowmii 6UT Ha LUKMHY, JOMKEH TaKKe KOHTPONUPOBAaTh LUMHY. Ownbka cumeona obHapy-
XKUBAETCS HA TOM OUTOBOM WMHTEPBAne, Ha KOTOPOM KOHTPONMPYEMOE 3Ha4eHwne Guta oTnuyaeTcs oT nepe-
CbINAEMOro 3Ha4yeHus dura.

Wckniouexus:

- AOMWHAHTHbIN OUT HE AOMKEH BbI3bIBaTb OLLMOKY CUMBONA, €CNW BO BPEMS apOuTpaxka nepechinaercs
UH(hbopMaLma peueccnBHOro 6uta nMbo ecnm peueccuBHbIi OUT nepeckinaeTcs Ha nHtepeane ACK;

- y3en, nepecbinatowmii NacCMBHbIA nar ownbkn 1 oBHaPY>XMBLUMIA AOMMWHAHTHbLIA OMT, HE AOMKEH
MHTEPNPETUPOBATL 3TO KakK OLMBOKY CUMBONA;

b) owmbka 3anonHeHus

Owmnbka 3anonHeHus obHapyXMBaeTcsi Ha OUTOBOM MHTEpBane U3 LIeCTU nocrneaoBaTesibHbiX OUTOB
PaBHOrO YPOBHSA B MoOfe Kaapa, KOTOpoe AOMKHO ObITb 3aKOAMPOBAHO METOAOM OUTOBOIO 3aMONTHEHUS;

¢) owmbka CRC

MNocneposatenbHocTb CRC gomkHa cocToaTh M3 pesynbrata BoluucneHns CRC nepegartyuka. MNMpruem-
HUKWM JOSMKHbI BbluMcMTe CRC Takum e cnocobom, kak u nepegarymk. Owmbka CRC gomkHa obHapy»xu-
BaTbCS, €CNKu paccynTaHHas nocnegosarensHocTb CRC He coBnagaeT ¢ NPUHATON;
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d) oumbka popmara

Owmbka chopmMara AomkHa 0GHapyXMBaTbCA, ecnu 6utoBoe none (OUKCMPOBaHHOro cdhopMmara coaep-
KAT OAMH UMM HECKOSbKO HEAOMNYCTUMbIX OUTOB.

Ncknioyexus:

- €Cnu NpPUEMHUK 0BHapY>XMBaET AOMUHAHTHLIN OUT Ha mMecTe nocnegHero 6uta EOF unu nobon ysen
oBHapy>uBaeT AOMUHAHTHLIA BUT Ha MecTe nocneaHero 6uta pasgenutens ownbkn NMbo pasaenuTens ne-
perpysku, OH He JOMKEH UHTEPNPETUPOBATL 3TO Kak oLmMbKy dopmara;

e) owmbka ACK

Owmbka ACK gomkHa 06Hapy>XMBaTbCs nepeaaTtvymkoM, eCrnv OH He 0OHapy>XuBaeT JZOMUHAHTHbIN OuT
Ha uHTepeane ACK.

B cnyyae obHapy»eHus 04HON U3 3TUX OLUIMBOK HMXKHWIA ypoBeHb LLC AomkeH nonyunTb MHOpMauuo.
Kak cneacreue, HxHUI ypoBeHb MAC aomkeH HavaTb nepegady dnara owmoku.

10.10 CurHanusaumsa oo ownokKax

B cnyyae oGHapy»xeHus owmbkM cuMBona, oLumMOKKU 3anonHeHus, owmbku dopmara unu owmnbkn ACK
noBbIM Y3NOM CO creayiowero 6uta AomkHa HayaTbCsl nepegaya COOTBETCTBYIOLLMM Y3OM coriara oLMBKu.

B cnyyae o6HapyxeHus owmnbkn CRC, HaunHasa ¢ 6uta, cneayiowlero 3a pasgenutenem ACK, gomkHa
HayaTbCa nepegaya kaapa OWMOKM, eCnu YXKE HE KOHTPONMPYETCs kaap owmbku Ana ApYyroro COCTOSHUSA
oLmnoBku.

10.11 CurHanusaumsa o neperpyske

[NepeuncneHHble HUXKE YCrOBMA AOIMKHbI BbI3biBaTh Nepeaadvy kaapa neperpysku:

a) 3anpowueHHbivi LLC kagp neperpysku (M0 MHMUMATMBE HWKHETO YpoBHA LLC): BHYTpEHHEe COCTOsAHNE
npueMHuKa, KoTopoe TpebyeT 3agepxku crieayowero kagpa aaHHbix MAC unu kagpa yaaneHHoro 3anpoca
MAC;

b) oTBeTHLIN Kaap neperpy3ku (MO uHMUMATUBE HMWKHErO YpoBHS MAC): obHapy>eHue JOMUHAHTHOIO
6uTa BO BpeMs NepBbiX ABYX OMTOB nay3bl, 0OHapy>keHne 4OMUHAHTHOTO 6uta Ha mecTe nocneaHero 6uta
EOF npuemHunkom unm obHapyxxeHne JOMUHAHTHOIO Guta nmobbiM Y3NoM Ha MecTe nocneaHero 6uta pasge-
nuTens owmMBOKM N pasaenuTens neperpysku.

3anpoweHHbin LLC kagp neperpysku OMmMKeH Ha4YMHATLCA TOMLKO C NepPBOro buta oxugaemon naysbl,
TOrAa Kak OTBETHbIE Kaapbl NeEperpy3ku AOMKHbI HAYMHATLCA Yepes 0auH BUT nocne obHapy>KeHWa JOMUHAHT-
HOro 6uTa npu BO3HWMKHOBEHUM YCNOBUSI nepedyncneHna b). Hauyano nepesaymn sanpoweHHbix LLC kaapoB
neperpy3kM npu BO3HUKHOBEHWUMW YCIOBUSI NEPEYUCTIEHNS @) AOMKHO AOMNYCKATbCS, HO Heoba3aTenbHO Ansi
peanusauuu.

He 6onee aByx kaapos neperpy3ku LLC MoryT hopmupoBaTbCs ANsi 3aA€PXKKU CreayloLLero kagpa aaH-
HbIXx MAC unu kagpa ygaaneHHoro 3anpoca MAC.

10.12 MOHUTOPUHT LWUUHBI

B onumoHanbHOM pexume MOHUTOpuHra wuHbl y3en CAN 4omkeH MMeTb BO3MOXHOCTbL Npuema npa-
BUMbHbIX KAAPOB JaHHbIX U NPaBUMbHbLIX KAAPOB yAaneHHOro 3anpoca, 0AHako nepecbinaer Ha wuHy CAN
TOJIbKO peLIeCCUBHbIE BUTBI U HE HAYMHAET nepeaady. Ecnv HuxHuin yposeHb MAC TpebyeT nepechifiku JOMU-
HaHTHOro 6uta (6ut ACK, dnar neperpy3ku, akTUBHbIA donar oLumbku), GUT 40mkeH BbiTb BHYTPEHHE NEpeHa-
npasrneH TakuMm 06pasom, YToObl HUXKHUI ypoBeHb MAC KOHTpONUpOBan STOT AOMUHAHTHLIN OUT, XOTS LUMHA
CAN MOXeT ocTaBaTtbCsl B peLeCCUBHOM COCTOSIHUMN.

11 TexHunueckue TpebOBaHMA K HMXKHUM ypoBHAM LLC n MAC
Onsi peanu3ayum B COOTBETCTBUM C TEXHUYECKUMU TpeboBaHUAMN HUXKHUE ypoBHM LLC n MAC gomxkHbl

COOTBETCTBOBATb BCEM Tpe6OBaHVIF|M N 3Ha4YeHnaAM, NpuBeJEHHbLIM B HACTOALLEM CTaHAapTe.

12 ®unU3nyecknm ypoBeHb

12.1 OOwune cBegeHun

DU3NYECKNI YPOBEHb AOMKEH NPeACTaBnATb CODONM AMNEKTPUYECKYHO LiEMb, KOTOPas COEAUHSIET y3en
CAN c wmHon. O6uwee konmyectso y3nos CAN AOMKHO ObITb OrpaHUYEHO 3MEKTPUYECKON HArpy3KOi Ha LUKHE.
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12.2 ®yHKUMOHanbLHasa MoAenb

du3nyecknin ypoBeHb JO/MKEH MoAenmpoBaTtbcs B cooTBeTcTBMM ¢ MCO/M3K 8802-3 (CM. Takke pucy-
Hok 12). dusunueckuii ypoBeHb AOMKEH NOAPA3AENATLCA HA TPU YacTu:

a) nepepava curHanos (PLS) fo/mkHa BbINOMHATL (QYHKLUMM, OTHOCALLMECH K ABOMYHOMY NpejcTasre-
HUIO, pacnpejeneHnio No BpeMeHn U CUHXPOHU3aL K,

b) HWXHWI YypOBEHb NoAcoeanHeHust K dansmyeckomy kaHany (PMA) fomxeH peann3oBbiBaTb pyHKLMO-
Ha/IbHYI0 CXEMOTEXHWKY nepegadyv/npuema no NpoBOAHLIM IMHUAM LUUHBLI N MOXET obecneunBatb cpefcTea
obHapyXeHusa c60eB Ha LUMHE;

C) uHTepdelic kaHana cesA3u (MDI) gomkeH peanv3oBbliBaTb MEXaHWYecKWe W 3MeKTpuYeckme UHTep-
oelicbl Mexay (U3nYeckMM KaHanom CBS3U M YCTPONCTBOM AocTyna K kaHany csasu (MAU).

MAU [0/mKHO COOTBETCTBOBaTb (PYHKLMOHA/IbHOW YacTu hM3n4eckoro ypoBHsi, NPUMeHSeMoii Ans co-
efuHeHns y3na co cpeacrtsom nepegayn. MAU coctout ns PMA 1 MDI.

OTa/loHHble YpoBH#
YPOBHM CAN
BOC

MpwvknasgHoii
YPOBEHb

YpoBeHb
npefcraBneHust

CeaHcoBblii
YypOBEeHb LLC

TpaHCnopTHBbIA
YPOBEHb MAC

CeTeBoi
ypOBEeHb PLS

KaHasnbHbIN

YPOBEHb PMA

dursmnyeckuii
YPOBEHb MDI

MAU

KaHan cBsasu

PucyHok 12 — Mogesnb apxXUTeKTypbl (hM3NYECKOro YPOBHSI

12.3 Cnyx6bl (hM3N4eCcKoro ypoBHs

12.3.1 OnucaHue
Cnyx6bl (h13nMyeckoro ypoBHs A0/MKHbI obecneumsaTb 06MeH 6UTamMn faHHbIX I0Ka/IbHOr0 KOMMOHEHTa
HMKHero yposHsa MAC ¢ paBHOMPaBHbIMW KOMMOHEHTamMn HWXHero yposHsa MAC.
dun3nyeckunii ypoBeHb JOMKEH 06ecneunBaTb NEPEUNC/IEHHbIE HUKE CNYXeOHble MPUMUTVBBLI A1 HUX-
Hero yposHa MAC:
PLS_Data.request,
PLS_Data. indicate.
12.3.2 PLS_Data.Request
Mpumuntne PLS_Data.Request fomkeH noctynaTb OT HWXHero yposHs MAC Ha hm3nyeckuini ypoBeHb
[4nA 3anpoca nepejayn JOMUHAHTHOIO WM peLeccMBHOro 6uta. MapameTpbl NPUMUTUBA AO/KHbI UMETL Crie-
ayowuii Bug;
PLS_Data. Request (
OutputdJnit

MapameTp OutputJInit MOXET NPpUHMMATbL OAHO U3 ABYX 3HAYEHWIA: JOMUHAHTHOE WU peLeccuBHoe.
12.3.3 PLS_Data.Indicate
Mpumntne PLS_Data.Indicate gomkeH noctynatb OT (OM3MYECKOrO YPOBHS Ha HWXHWI ypoBeHb MAC
ONA MHOVKaUMK NoslyvyeHns JOMUHAHTHOrO WM peueccnBHOro 6uta. MapameTpbl NPUMUTMBA LO/KHbI UMETb
cnegywowmin Bua;
PLSJData. Indicate (
InputdJnit

)
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MapameTp Input_Unit MOXeT NpUMHUMATb OAHO W3 [BYX 3HAUEHUN, KaXA0e U3 KOTOpbIX NpefcTaBnseT
OJMHOYHBIA 6UT: 4OMUHAHTHOE WK peLeccUBHOe.

12.4 TMapameTpbl HWXHero yposHsa PLS

12.4.1 KopupoBaHue/gekognpoBaHue 6uta

12.4.1.1 BWTOBbIA UHTEpBan

®YHKUMKM ynpasBneHns LWUHON peanu3yloTca B npegenax 6MTOBOro MHTEpBasa, BKAYas NOPSLOK CUH-
XxpoHun3auun ysnos CAN, koMNeHcauunio BpeMeHU 3a4epXkn Ha nepegady B CETU W PACMOSIOKEHUS TOUKM OT-
cyeTa, M [0/MKHbI COOTBETCTBOBATbL 3afaHHOW N0rMke BPEMEHHOrO pacnpejeneHns 6UToB, NporpaMMupyemMori
B IC npoTtokona CAN.

a) HomuHanbHas ckopocTb nepegayn gaHHbix (BR) onpegensieT konnyecTtso 6GMTOB B CeKyHAy, nepe-
faBaeMblX naeanbHbIM NepefaTynkom NpU OTCYTCTBMU MOBTOPHON CUHXPOHU3ALMMW.

b) HOMWHanbHbIA 6UTOBLI UHTepBan tB\

s BR

HomMuHanbHbI 6UTOBBIN MHTEPBAN MOXEeT NpPeAcTaBNATbLCA pasfeneHHbIM Ha OTAeflbHble He nepekpbl-
BalLWNECSH OTPE3KN BPEMEHM.

3TN CermMeHTbl JO/HKHbI hopMUpoBaTh GUTOBLI MHTEpBas, kak 3TO NoKasaHOo Ha pucyHke 13:

- CErMEeHT CUHXpOoHM3auum (Sync_Seg),

- CerMeHT npoxoxgeHus curHana (Prop_Seg),

- cermMeHT pasoBoro 6ycdepa 1 (Phase_Segl),

- cermeHT hasoBoro bycdepa 2 (Phase_Seg?2).

HomMunHanbHbI GUTOBLIN MHTEpBAn

Sync_Seg Prop_Seg Phase_Segl Phase_Seg2

Touka oTcuyeTa
PucyHok 13 — Pa3geneHne 6UTOBOrO MHTEpBasia

Sync_Seg

OTa yacTb 6UTOBOrO MHTEpBana A0/KHA WCMONb30BaTbCA AN CUMHXPOHU3ALUM pasnuyHbix y3nos CAN
Ha WuHe. B npegenax aToro cermeHTa oxugaeTrca ppoHT curHana.

Prop_Seg

OTa yacTb 6MTOBOrO MHTEpBana AO/KHA MCNONb30BaTbCA ANA KOMNeHcauun BpeMeH U3nveckux 3a-
AepXeK B ceTn. DTN BpeMeHa 3afepXek COCTOAT U3 BPEMEHU NPOXOXAEHWUS CUTHANA MO LIWHE U BHYTPEHHUX
BpemeH 3agepxku y3nos CAN.

Phase_Segl, Phase_Seg2

OTu cermMeHThl (ha3oBbix 6ydhepoB npefHasHavyeHbl 4719 KOMNeHcauun ownbok dasbl hpoHTa. 3TN cer-
MEHTbI MOTyT PaclWUpPATbLCA WM COKpawaTbCsa MpW MOMOLM MNOBTOPHON CUHXPOHU3ALMN.

Touka oTcueTa

Toyka oTcyeTa AO/HKHA ABASATLCA MOMEHTOM BPEMEHUW, B KOTOPbI CUMTbIBAETCA YPOBEHb Ha LUMHE U
WUHTepnpeTupyeTCcs kak 3HauyeHue COOTBETCTBYHOLEro 6uta. Ee nonoxeHve AO/MKHO COBNajatb C OKOHYaHUEM
cermeHTa Phase_Segl.

Bpems o6paboTkn uHdgopmavmm

Bpems 06paboTkn nHopmalmm AONXHO NpeAcTaBnATb co60li OTPe30K BPEMEHMW, KOTOPbLI HauMHaeTcs
CTOYKM OTCYeTa W 3ape3epBupoOBaH /1S BbIUNC/IEHNA YPOBHA cnepytowero buta.

LLinpuHa ckayka NOBTOPHOI CUHXpoOHM3aunn (SIW)

B pesynbTaTe NOBTOPHON CUHXPOHM3aLMM BO3MOXHO pacwupeHne cermeHta Phase_Segl wnm cokpa-
LeHne cermeHta Phase_Seg2. 3HaueHue pacliMpeHns Uan CokpalyeHns cerMeHToB (ha3oBbix 6ydhepos nve-
eT BepxHuii npefen, 3afaHHbll LUNPUHOW CKayka NOBTOPHON CUHXPOHMU3ALNN.
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Bpemsa BHYTpeHHel 3afepxku

Bpemsa BHyTpeHHeli 3agepxku ysna CAN, fnode fONKHO SIBNATbCA CYMMOI BCeX aCMHXPOHHbIX 3afep-
XeK, KOTOpble BO3HUKAKT Ha mMaplipyTax nepejayn u npuema OTHOCUTENIbHO /IOrMYecKoro 6s10ka BPEMEHHOTO
pacnpegeneHus 6utos npy nomowm IC npoTtokosa otaenbHbix y3noB CAN. MogpobHee cMm. pucyHok 14.

[MoAcHeHNsa K pUCyHky 14:

1) cymma 3apepxek Ha Bxoge (finput) n Bbixoge (foutput) yana CAN ABnseTcs KpUTUYHOW AN NOTUKK Bpe-
MEHHOro pacnpejeneHvus 6UTOB M ABNSETCA BaxHbIM napameTpom y3na CAN, BbluncnsgembliM no gopmyne

“node “ “output + “input’

2) ANA NPaBUILHOCTM apbuTpaxa AO/HKHO BbIMOMHATLCA Clegyloluiee yc/oBue:

"Prop_Seg ~ “"node A + “node B + “busline’

T. €. ynpaBnsioLWas foruka BPEMEHHOro pacnpegefnieHns nepejatwlierocs 6uta ¢ y4eToM CHUHXPOHM3aLuu
CAN TpebyeT, 4T06bI y3en A 6bl1 CNOCOGEH ONpeAennTb NPaBU/bHbLIA YPOBEHb Ha LWMHE ANSA 6uta N B TOuke
oTcyeTa. JonycTumblie 3HayeHus fnode 3aBUCAT OT HEOGXOAVMMOW CKOPOCTU nepefaun AaHHbIX U AJNHBI CTPOKK
WHbI (0T fhusNne — MakcumasnbHOl AMCTaHUMU Mexay MbbiMu ABYMS y31aMu), a Takke OT BO3MOXHOIO Bpe-
MEHHOTo pacnpefeneHuss 6UToB, COOTBETCTBYIOLLEr0 YC/NIOBUIO apbutpaxa.

PrcyHOK 14 — BpeMeHHble COOTHOLLEHNA MexXAy BpeMeHHbIMKU pacnpegeneHusammn y3nos CAN A 1 B
BO BpeMsl apbutpaxa, BpeMeHHbIM pacnpegeneHvem Asyx y3nos CAN 1 BpeMeHamy 3afepxek

12.4.1.2 TporpamMmmupoBaHne 6UTOBOro MHTepBana

MporpammupoBaHne 6UTOBOr0 MHTepBana fO/HDKHO BbIMOHATLCA MNPV MNOMOLM NEepPeyvncNeHHbIX Huxe
UHTEepBasoB BPeEMEHU (CM. Takxe pUCyHok 14):

a) KBaHT BpemeHun

KBaHT BpeMEeHN fO/MKEH ABNATLCA (DUKCMPOBAHHON eANHNLIEN BPEMEHW, NONYYEHHOW U3 nepuoga 3aja-
owero reHepaTtopa. [onxeH 6bITb NPeaycCMOTPEH NporpaMmmMmupyemMblil npeaBapuTenbHblli 4enuTenb 4acToThbl
Ha LeflovynCneHHble 3HaYeHns B fuanasoHe Kak MUHUMYM OT efguHuubl (1) go Tpuguatn asyx (32). HaunHas ¢
MUHMMaNbHOIO 3HaYeHUA KBaHTa BPEMEHW, KBAHT BPEMEHU [0/IKEH UMEeTb A/INTe/IbHOCTb:

KBaHT BpemeHn = T EMVHAMAabHbIA KBAHT BpemMeHu,

rpe T — KOS(*J(*JVILI,VIGHT AeneHna npeaBapuTenbHOro gennTens.
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b) HomuHanbHas ANMTENBHOCTb BPEMEHHBIX MHTEPBANOB (B OTCYTCTBME CUHXPOHU3aLMMK).

CermeHT Sync_Seg A0IMKEH UMETH ANMHY B OAWH KBAHT BPEMEHM.

Bpemsi 06pabotku nHdopmanmm AomkHO ObiTh He Gonee AByX ANUTENLHOCTEN KBaHTA.

CermeHT Prop_Seg AomkeH nporpaMMupoBaTthes paeHeiM 1, 2, 3, ..., 8 unu 6onee kBaHTOB. OH A0OMKEH
NPOrpamMMMpOBaThbCA B PAcHETE HA KOMMEHCALMIO BPEMEH 3aAepPXKkU pearnbHOW CETU, OKPYFNEHHbIX A0 6nu-
YKalLLero Lernoro Ynucra KBaHTOB BPEMEHH.

CermenTt Phase_Seg1 fomkeH nporpaMMuMpoBaTthes paBHbiM 1, 2, 3, ..., 8 unu 6onee KBaHTOB.

CermeHT Phase_Seg2 f0mKeH NpOrpaMmMUpoBaTLCA PaBHbIM MakCMManbHOMY 3Ha4eHuto Phase_Seg1
1 BpemeHn o06paboTku MHopmaLmu.

LLupuna SJW porpkHa nporpaMMMpoBaTLCA PaBHOW 3HAYEHMIO OT 1 A0 MMHUMANbLHOIO M3 3HAYEHUM
Phase_Seg1 u 4.

B peanu3aumn CAN HeT HeoOGx0AMMOCTM B pasgenbHOM NPOrpaMMUpOBaHMKM CermMeHToB Prop_Seg u
Phase_Seg1. [loctaTto4HO 3anporpammupoBath CymMy 3Ha4veHuii Prop_Seg un Phase_Seg1.

OG6LLee KONUYECTBO KBAHTOB BPEMEHU B GUTOBOM MHTEpBane AOMKHO NPOrpamMMUMpOBaTLCS, PaBHbLIM
Kak MUHMMYM OT 8 Ao 25.

B cnyyae npumeHeHust CUHXPOHU3aLmMK cerMeHT Phase_Seg1 MoxeT ObITb ANMHHEE, a cermeHT Phase_
Seg2 moxeT ObITb KOpO4e, YEM UX 3anpOrpaMMUPOBaAHHBLIE HOMUHANbHLIE 3HAYEHUS.

YacroThl 3agaiowmx reHepaTtopoB pasHbix y3noe CAN aomkHbl ObITb cornacoBaHbl — Ans o6ecneveHus
onpeaeneHHoro Ans BCel CUCTEMbl 3HAYEHMSI KBaHTA BpeMeHu. MpuemMnemMble JONYCKU YaCTOThI 3aa10LLuX
reHeparopos Ansa IC nporokona (cM. 12.4.2.5) n BepoATHOCTb HENPABUNBHON CUHXPOHU3ALMKM ONpeaensioTcs
3HayenusMn Phase_Seg1 u Phase_Seg2.

12.4.2 CunxpoHusauusa

12.4.2.1 Onucanne

Osyma popMammn CUHXPOHU3ALMM AOMKHBI ABMATLCA XKECTKas CUHXPOHU3ALUUS U MOBTOPHAsi CUHXPOHU-
3auma. OHY AOMKHBI NOAYMHATLCA CrieayloLWwMM Nnpasunam:

a) JOMMKEH 4ONYCKATbCA TOMLKO OAWUH TUN CUHXPOHU3ALUMKU B OAHOM ODUTOBOM MHTEpPBAne (Mexay ABYMA
TOYKaMu OTCYETA);

b) hpoHT nepexona ¢ peLeccuBHOro 6uta Ha AOMUHAHTHBIN JOIMKEH NPUMEHATLCA AN CUHXPOHU3 ALK
TONLKO NPW OOHAPY>XEHWM COCTOSIHMA LUMHBI B NPeAbIAYyLLEN TOUKe OTcYeTa (NpeabiayLlem CHUTbIBAHUKU CO-
CTOSIHUSA LUMHbI), OTIIMYHOTO OT COCTOSIHUS LUMHbI CPa3y Ke Mocne nepexoaa;

C) >KECTKasA CUHXPOHM3ALUA AOIDKHA NMPUMEHSATLCA B NpeAenax BHYTPUKaApOBOro MHTepBana (3a uc-
KIMIOYeEHUEM NepBOro 6uta naysbl) BHE 3aBUCUMOCTU OT Hanuuust PPoHTa nepexoaa C peLeccuBHOro bura Ha
OOMMWHAHTHBIN;

d) BCe npoune (PpOoHTLI NEpExoaa C PeLeCCMBHOTO HAa AOMUHAHTHBI YPOBEHb, YA0BNETBOPAIOLLME Tpe-
6oBaHuAM a) 1 b), AOMKHbI UCMONL30BATLCS AN MOBTOPHON CUHXPOHU3ALIMU, 3@ UCKMIOYEHUEM Y3MOB, Nepe-
JAOWMX AOMWHAHTHbIA OUT, KOTOPbIE HE BLIMOIHAKT NOBTOPHYIO CUHXPOHM3ALMIO NPY Nepexo/e ¢ peLeccus-
HOTO Ha IOMUHAHTHbII YPOBEHb MPY NONOXUTENBHOM 3HAYEHUM ha30BOIM OLLMOKKM (CM. 12.4.2.2).

MHdopMaLms TaKTOBOTO CUrHamna AoskHa OblTb NONyyYeHa U3 NepexopoB C OJHOr0 3HavyeHus Guta Ha
Apyroe. CBOWMCTBO HanuM4ymusi TonNbKO (OMKCMPOBAHHOTO MakCMMarbHOMO Y1cra nocneaoBaTenbHbIX OMTOB € 0A-
HWUM 3Ha4YeHueM, cneaytoLlee 3 OUToBOro 3anonHeHns, 00ecnevYnBaeT BOSMOXHOCTL NOBTOPHON CUHXPOHU-
3auum yCTPONCTBA LWMHBI C BUTOBLIM MOTOKOM B Npezenax kaapa.

12.4.2.2 da3oBas owmbka hpoHTA CUHXPOHM3ALIUM

dasopasn owmbka HpoHTa € onpeaenseTcs NONoXeHUem OPOHTA OTHOCUTENBHO cermeHTa Sync_Seg,
BbIPaXEHHbIM B KBaHTax BpeMeHu. 3Hak ha3oBOi OLLMOKKN ONpeaenseTcs:

e =0, ecnu (PpoHT HaxoaMTCA B Npeaenax cermeHta Sync_Seg,

e >0, ecnu PpOHT HAXOAUTCA A0 TOYKM OTCHETA U

e <0, ecnu OPOHT HAXOAUTCA NOCHE TOUKU OTCHETA.

12.4.2.3 YKecTkasa CMHXpOHM3aUus

Mocne npuMeHeHUs XeCTKOW CUHXPOHU3aLMU BUTOBLIN MHTEPBA AOIMKEH ObITb 3aHOBO HAYaT KaXKbIM
noruyeckum GNOKOM BPEMEHHOIO pacnpeaeneHus 6UToB no cerMeHTy Sync_Seg. Takum 06pa3oM, ecTkas
CMHXPOHM3aUMs AOMMKHA 3aCTaBUTb (PPOHT, KOTOPLIN BbI3BAN XECTKYIO CMHXPOHU3ALMWIO, NEPEMECTUTLCA B
npeaenbl CerMeHTa CMHXPOHM3aLUMmn nepesanyLleHHoro BUTOBOro MHTEpBana.

12.4.2.4 MMoBTOPHAA CUHXPOHU3ALMA OuUTa

MoBTOpHAst CUHXPOHM3ALMS AOMKHA NPUBECTU K COKPALLEHMIO NNK pacLUMpeHnto GUTOBOro HTepBsana
TakuMm oBpasom, 4Tobbl MONOXEHME TOYKM OTcyeTa ObINo NpaBUMbHbIM, €CU 3Ha4YeHWe (PasoBon OLLMOKK
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(PpPOHTA, KOTOPLIA BbI3BAN MOBTOPHYIO CUHXPOHKU3ALMIO, HE Bonee 3anporpaMmmMUpPOBAHHOTO 3HAYEHUS LUMPK-
Hbl CKa4yKa MOBTOPHOW CUHXPOHU3aLUN.

Ecnu 3HayeHune a3oBoi OLLMOKM NPEBbILLAET LUMPUHY CKa4Ka MOBTOPHOW CUHXPOHU3ALMU, TO:

- NpY NONOXWUTENBHOM 3Ha4YeHMn ha3oBon ownbkn e cermeHT Phase_Seg1 AOmKeH pacluMpuUTbCA Ha
3HaYeHUe, PaBHOE LUMPUHE CKayka MOBTOPHON CUHXPOHMU3aUMKM, B TO BPEMS Kak

- Nnpu oTpuuaTtenbHOM 3HadeHuu hasoBon owmnbku e cermeHT Phase_Seg2 aomkeH cokpaTuTbCa Ha
3HaYeHUe, PaBHOE LUMPHUHE CKaYKa MOBTOPHOW CUHXPOHU3aLUN.

Ecnun cermeHT Phase_Seg2 cokpalyaercsi 40 3Ha4YeHUsl, MeHbLLEro, Yem BpeMs 06paboTku nHdopma-
LUK, BbIYUCTIEHWE YPOBHS CneayoLLero uta MoXeT 3aBepLUNTLCA NOCIE 3aBepLueHusa cermeHTa Phase_Seg2.

12.4.2.5 lNpeaen gonycka OTKNOHEHMA 4acTOT 3a4atoLLEero reHeparopa

Mpenen agonycka OTKNOHEHWSA YacToT 3aJaloLLEero reHepaTtopa fyg, OTHOCUTENBHO HOMUHAMNBLHOW YacTo-
Tl foy 3@BUCUT OT 3Ha4eHuit Phase_Seg1, Phase_Seg2, SJW u Gutosoro uHtepsana. MakcumansHoe oT-
KrnoHeHue df yacToTbl fg, Npu ycrnosuu

A—dhfomShe SO+,

AOJNKHO COOTBETCTBOBATL €Lle ABYM YCINOBUAM:

om

1) df < tmin(Phase_Seg’I,Phase_SegZ)min .

2(13tpit — tphase_seg2)

2) df < ‘s

MakcumanbHan pasHuLa Mexay 4ByMs 3aJatoLUMU reHepaTopamm 40MmKHa CoCcTaBnaTh 2df - f ..

12.5 NapameTpbl untepdeica PLS-PMA

12.5.1 CoobueHusa or PLS k PMA

12.5.1.1 BbixogHoe coobuieHue

HwxHuii ypoBeHb PLS gomkeH nepecobinarb Ha HWKHUIA ypoBeHb PMA BbixogHO€e coobLUeHne npu npu-
eme Output_Unit ot HuxHero yposHa MAC. BeixogHoe coobuieHmne Bbi3biBaeT nepecbinky PMA AOMUHAHTHOrO
UNn peueccuBHoro durta.

12.5.1.2 Coob6uwieHne Bus_off

HwxHuii ypoeeHb PLS gomkeH nepeckinarb Ha HUXHU yposeHb PMA coobueHune bus_off npu npueme
bus_off_request ot cynepsansepa (cm. 13.1).

12.5.1.3 CoobuieHue Bus_off_release

HwxHwuii ypoBeHb PLS gomkeH nepecoinatb Ha HkHUI ypoBeHb PMA coobieHue bus_off_release npu
npueme bus_off_release_request ot cynepsaidepa (cm. 13.1).

12.5.2 CoobueHusa or PMA k PLS

12.5.2.1 BxoagHoe coobLueHne

HwxHmii yposeHb PMA f0mKeH nepeckinatb Ha HUXKHUI ypoBeHb PLS BxogHoe coobLieHne npu npueme
MAU 6uta u3 kaHana cesasun. BxogHon curdHan coobuiaet PLS 0 nony4yeHun 4OMUHAHTHOTO MM PELECCUBHOTO
oura.

13 OnucaHue cynepBaisepa

13.1 MpenoTBpauieHne oWUGOK

13.1.1 TexHuueckue TpeboBaHusA

TpeboBaHue npeaoTBpaLLeHNst OLLMBOK AOIMKHO COXPaHATb BbICOKYO paboToCNOoCOBHOCTL CUCTEMBI Ne-
peaayun AaHHbIX gaxke B crydae aedpekta yana. Takum o6pasom, cTpaTternm npeaoTBpaLleHnst olwnBoK A0mK-
Hbl HaAEXHO obecne4vnBaThb:

- paznuune Mexay KpaTkOBPEMEHHbIMU COOAMM U NOCTOSAHHBLIMU OTKa3amu U

- 1IoKanu3auuio, N OTKMIOYEHNE OTKA3aBLUMX Y3I0B.

13.1.2 Ctpaterumn

Kaxablit y3en aomkeH ObiTb OCHaLLeH CHETYMKOM OLUMBOK nepeaayn u cyeTymkom owmnbok npuema. Mep-
BbIli U3 HUX AOIDKEH PErMCTPUPOBATL KOMMUYECTBO OLUMOOK Npu nepeaade, a BTOPOW — KONMUYECTBO OLLUMOOK
npu npueme kaapos.
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Ecnn kagpbl nepefatnTca M NPUHUMAOTCSA MPaBWIbHO, NOKa3aHWs CHETYMKOB AOJ/DKHbI YMEHbLUATbCS.
Mpy HannuMn oWKNGOK MOKa3aHUA CHETUMKOB AO/MKHbI YBENNUYMBATLCA B GOMbLIEA CTENEHW, YEM OHWU YMEHb-
Wwanucb B oTcyTcTBMe ownbok. COOTHOLWEHME, C KOTOPbIM YBENWYMBAKTCA WM YMEHbLUAIOTCSH NokasaHus
CYETYMKOB, 3aBMCUT OT AOMNYCTMMOrO COOTHOLIEHUSA MPaBW/IbHbIX U OWKNOGOYHbLIX KaAPOB Ha LWUHe. B no6oii
MOMEHT MoKa3aHUsA CYETUMKOB OLIMOBOK OTpaxarT OTHOCMTE/IbHYI YaCcTOTY BO3HUKLINX paHee UCKaXeHWA.

B 3aBMCMMOCTM OT 3apaHee onpegesieHHbIX NOKasaHWin cyeTymka nopsaaok paboTbl y3710B B 3aBUCUMO-
CTU OT HanMyusa oWwMn60K AO/MKEH WU3MEHATbLCA. OTU U3MEHEHWA AO0/DKHbl BapbUpoBaTbCA OT 3anpeTa nepe-
CblNIKM hNaroB OWMNG0K A0 OTMEHbI KaApPOB U [0 OTK/IYEHUA Y3/10B, CAVWKOM YacTo MepechinalnLmnx Henpa-
BW/IbHbIEe Kafpbl.

13.1.3 TMapameTpbl MHTepPeilica NpeaoTBpaLLEHNS OWNGOK

13.1.3.1 OnucaHune

WNHTepdeiic npegoTBpalleHnsa owmnboK AO/HKEH COOTBETCTBOBATbL PUCYHKY 15.

13.1.3.2 WHTepdeic mexay HWKHUM ypoBHeM LLC n FCE

CoobuieHns, kKoTopbiMM O06MeHMBalOTCS NogcucTeMa npepoTepaleHnsa ownbok (FCE) n HMXHWIA ypo-
BeHb LLC, gomxHbl cooTBeTcTBOBaThb Tabnuuye 7.

Reset_request

PucyHok 15 — WHTepdelic npegoTepaleHns owmnbok
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Tabnunua 7 — CoobleHua mexgy LLC n FCE

a) CoobueHunsa ot LLC k FCE

Coobuenus ot LLC k FCE 3HaveHue

Normal_Mode_Request C6poc FCE K MCXofHOMY COCTOSIHWIO?

b) Coobuenuns oT FCE k LLC

Coobuyerus ot FCE k LLC 3HaveHve
Normal_Mode_Response OTBeT Ha coobLeHne Normal_Mode_Request
Bus_Off CoobLyaeT 0 COCTOSIHUM OTKITIOHMEHNS Y3a OT LUMHbI

3 BHayeHWs cyeTYMKa OLUIMGOK Nepepadu 1 cyeTYMKka OLWMGOK NpueMa npu nNpusegeHn FCE B ncxogHoe cocTo-
siHWe yCTaHaBNMBaIOTCS B HyneBbIe.

13.1.3.3 UHTepdeinc mexay HuxHUM ypoeHem MAC n FCE
Coo06LueHus, koTopbiMu 06MeHunBatoTcst FCE u HuxHUIA ypoBeHb MAC, OMmKHbI COOTBETCTBOBATL Tab-
niue 8.

Tabnunya 8 — CoobweHna mexgy MAC n FCE

a) Coobuennsa ot MAC k FCE

Coobuenus ot MAC k FCE 3HaveHune
Transmit/receive CoobLaeT TekyLLUil pexxsum Nepeaaym yana
Error Coobaet 06 o6HapyeHUH oLIMBKN HUXKHUM ypoBHeM MAC (owumnbka cuMBo-

na, ownbka 3anonHeHus, ownbka CRC, ownbka dopmara, owwmnbka ACK)

Primary_error Coobuaet 06 o6HapyxeHun HWKHUM ypoBHeM MAC aoMuHaHTHoro 6uta no-
cne nepecbinku dnara ownGKN (3TO rOBOPUT O TOM, YTO HUXHUI ypoBeHb MAC
obHapyxun nepsuyHyto owmnbky, a He owunbKy, KoTopas Bbi3BaHa dnarom owmno-
KW OT Apyroro ysna)

Error/overload flag Coobwjaet o nepecbinke HUWKHUM ypoBHeM MAC cbnara ownbkn unu dnara
neperpysku
Counters_unchanged CoobLjaeT 0 HeM3MeHHOCTU NokasaHuit cyeTunkos FCE [B pesynsraTte ocobbix

cnyyaeB — cM. 13.1.4.2, ¢)].

Error_delimiter_too_late CoobLaeT 0 YpesMepHO J0NTOM OXMAAHUKN HWKHUM ypoBHeM MAC pasfenu-
Tens ownbkn. STOT cMrHan nepeckinaeTca BCAKWIA pa3 nocne npuema nocnepo-
BaTeNbHOCTU U3 BOCbMU CregyoLWmnX Apyr 3a 4pYroM JOMUHAHTHLIX 6UTOB BCnep
3a nepecbInkoii nara ownbku

Successful_transfer Coobwaet 06 ycnewHoM 3aBepLUEHUMN Nepeaaydmn u npuema
Error_passive_response Coobuyaet 06 ycTaHOBKe y3na B COCTOSiHUE MacCUBHOCTU K oLLunbkam
Error_active response CoobLwjaeT o0 NOBTOPHOM YCTAaHOBKE y3na B COCTOSIHUE aKTUBHOCTY K oLLMbkam

b) Coobierus ot FCE k MAC

Coobuenus ot FCE k MAC 3HavyeHune
Error_passive_request 3anpoc ycTaHoOBKM y3na B COCTOSHHUE MacCUBHOCTH K onbkam
Error_active_request 3anpoc ycTaHOBKM y3fia B COCTOSIHUE aKTUBHOCTU K OLMbKam

13.1.3.4 WHTepdeiic mexay dpusnyeckum yposHem u FCE
CoobueHus, kotopbiMu obmeHuBatotca FCE u cusmuyeckuit ypoBeHb, AOSMHKHbI COOTBETCTBOBATb
Tabnuue 9.
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Tabnuya 9 — Coobuwenuns mexgy FCE n dnandeckum ypoBHeM

a) Coobwenus ot FCE k PL

Coobuwenuns ot FCE k PL 3HaveHue
Bus_off_request 3anpoc oTKNIYEHUs y3na oT LUMHbI
Bus_off_release_request 3anpoc ycTaHOBKM y3na B 06bI4YHbIA pexuM npuema/nepeaaym

b) CoobweHus ot PLk FCE

Coobulenus ot PL k FCE 3HaveHue
Bus_off_response OTBET Ha 3anpoc OTKMIOHEHUS OT LUNHbI
Bus_off_release_response OTBeT Ha 3anpoc npekpaweHUs OTKNIOYEHNS OT LUKUHBI

13.1.4 MpaBuna npegoTBpawWEeHUA oWnooK

13.1.4.1 OnucaHue

OTHOCUTENbLHO NPeAoTBpAaLLEHUs OLWMOOK y3en MOXET HaxoAUTbCA B OAHOM U3 TPeX COCTOSIHWUI B 3a-
BUCUMOCTM OT YPOBHEWN CUeTYMKa OmboK (CM. 6.13—6.15):

- aKTUBHOCTb K oLumMbkam;

- MaCCUBHOCTb K oLUmnbKam;

- OTKJIIOYEHME OT LUUHbI.

13.1.4.2 Moacyet ownbOK

CyeTumkn oLMBOK AOMKHBI ObITb MOANMULMPOBAHLI B COOTBETCTBUM CO CreaylowmmMn npasnnamm (npm
nepegade AaHHOIO Kagpa MOXeT NpuMeHATbLCS Gonee ogHoro npasuna).

a) Koraa npmeMHuk obHapyxuBaeT oLunOKy, MOKasaHUsi CHETUMKa OWMBOK Npuema 4O0MmKHbI YBENMUUTLCA
Ha 1, ecnu obHapy»eHHas oLumbKka siBunach oLUMBOKON CUMBOJSIA, BOSHUKLLEIH NPU Nepechinke akTMBHOrO dnara
OLWMOKK unu conara neperpysku.

b) Koraa npueMHuk oGHapyMBaeT AOMWHAHTHbIA OMT Ha Mo3uuMM nepBoro Guta nocne nNepechisiku
dnara owmbKuM, NokazaHWsa cHeTYnKa oLMBOK nprema AOSKHbI YBEIMYUTLCA Ha BOCEMB (8).

¢) Koraa nepegartumk nepeceinaer dnar owmbku, nokasaHnsa cHeTuMka oLwmnboK nepeaayumn 4osmkHb! yee-
NUYUTBLCH Ha BOCEMb (8).

1) WcknioyeHue 1: ecnu nepegartyvk naccueeH k owmbkam u obHapyxusaeT ombky ACK Bcnea-
CTBUE OTCYTCTBUS IOMUHAHTHOrO ACK 1 He oBHapy>xuBaeT AOMUHAHTHOro Buta npu nepegade csoe-
ro naccuBHoOro corara oLmnoKu.

2) WcknioueHne 2: ecnu nepeaaryuk nepecoinaeT drar owmbkm BCneacrBue OLMOKM 3an0nHEHUSA,
BO3HMKLUEI BO BpeMs apbutpaxa, npu 9Tom OUT 3anonHeHus AOMMKeH ObiTb PELIECCUBHBIM U AOMKEH
NnepecbINaTbCs Kak peLeCcCMBHBbIA, HO KOHTPOIMPOBAaTECA KaK AOMUHAHTHBIN.

Mpu 060MX UCKNIOYEHNUAX NMOKA3aHNA CHETUMKA OLUMOOK Nnepeaaym AOMDKHbI OCTaBaTbCA HEU3MEHHBIMU.

d) Ecnun nepenaTtuuk obHapyxmBaeT oOLLMOKY CMMBONA BO BPEMSI NEPECHINKM akKTMBHOTO chnara owmbku
unu conara neperpysku, NokazaHus cYeTYMKa OLIMBOK nepeaayYn JOIKHbI YBENUYUTLCS HA BOCEMb (8).

€) Ecnu npuemHuk o6Hapy>XMBaeT owmbOKy CMMBOfA BO BPEMSI NEPECLINKU aKTUBHOTO dhnara owmobku
unu conara neperpy3ku, NokazaHusl cueTYMKa OLUMOOK Npuema AOMKHbI YBEMMYMTLCS Ha BOCEMb (8).

f) JlioGow y3en AOMKEH JonyckaTtb MEPECLINKY A0 ceMu (7) nocneaoBaTesibHbIX AOMUHAHTHBLIX OUTOB
nocne nepecoifiku akTUBHOIO chriara owmbkmn, naccuBHOro dnara owmobkm unu conara neperpysku. lMocne 06-
HapyxeHusa YeTbipHaguaTtu (14) nocnegoBarenbHbIX JOMUHAHTHLIX OUTOB B Cny4yae akTMBHOro dnara owmnoku
unu conara neperpysku nubo nocre oGHapy>KeHUs1 BOCbMU NOCNeA0BaTENbHbLIX JOMUHAHTHLIX GUTOB BCNEA 3a
NacCuBHbLIM hbnarom oLIMOKKU U NOCHe K0 Cepun U3 AONOSHUTENbHBIX NOCNeA0BaTeNIbHbIX JOMUHAHTHbLIX
6GUTOB KaXKablil NepeaaTynK AOIDKEH YBENUYUTL NOKa3aHUA cHeTymnka owmbok nepegaumn Ha BoceMb (8), U Kaxk-
Abli NPUEMHUK JOSHKEH YBENUYUTL NOKa3aHUs cyeTymka onbok npuema Ha BOCEMb (8).

g) Nocne ycnewHon nepeaaymn kagpa (nonyyeHuss ACK n oTcyTcTBUS 0OHaPYXEHHbIX OWMBOK A0 3a-
Bepwenus EOF) nokasaHua cyetumka owmbok nepegaym AOSMKHbI YMEHbLUATLCA HA eauHuuy (1), ecnn yxe
He paBHbl Hynio (0).

h) Mocne ycnewHoro npuema kagpa (npuem B OTCyTCTBME OWMOOK Ha uHTepsane ACK un ycnewHasn
nepeaada buta ACK) nokasaHusl cyeTumka oimbok npuema AOrDkHbI YMEeHbLUATLCA Ha 1, €CNU OHKU paBHbI OT
eauHuubl (1) ao cta agsaauatu cemu(127). Ecnu nokasanus cyetymnka owmbok pasHbl Hynto (0), OHK ocTaoTea
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HynesbiMu (0), a ecnn oHM 6onblwe cTa ABaguatv cemu (127), TO OHM AOJKHbI NPUHATH 3HavyeHWe OT cTa ge-
BATHaguatu (119) go cta gBaguatu cemmn (127).

13.1.4.3 TMepexon Mexay COCTOAHUAMM aKTUBHOCTU K OWIMOGKAM M MAacCUBHOCTU K oWwnbKam

Ecnn nokasaHus cuyeTumka owmnbOK nepegayn WMAM cyYeTyMKka OWMOBGOK npuema ysna npesbiwlaeT CTO
ABajuaTtb ceMb (127) (cocTosHMe nepeHoca pa3psafa A8 7-6MTHOro cyeTymMka owmM6GOK mMpuema), TOo cynep-
Balizep AOMKEH 3anpoCuTb HUXHUI ypoBeHb MAC 06 ycTaHOBKe COOTBETCTBYKILWEro y3na B COCTOSSHWE nac-
CUBHOCTM K OlWIMBKaM.

CocTosHne ownbkn, npusofsiee y3en B NaCCUBHOCTb K OWMOKaM, AO/KHO Bbi3blBATb MEPECHIKY Y3-
NIOM aKTUBHOTO ¢pyiara owmnbku.

MaccuBHbI K ownbkam y3en JO/MKEH BHOBb CTaTb aKTUBHbIM, €C/lM W cYeT4YuK owunbOK nepegadun, u
cyeTumk OWMBOK Npuema MMeET nokasaHusa He 6onee cta gBaguatn cemu (127) (cm. pucyHok 16).

Ecnn nokasaHna cyeTymka OoWMOGOK Nnpuema npesbilWaT Npefen NacCUBHOCTU K OWwMbOGKam, paBHbIn cTa
asapuatn cemun (127), ganbHeliwee yBeqMyeHne nokasaHuii Takoro cyetymka ownbok npuema [JOMKHO orpa-
HMYMBaTbCA pa3psAfHOCTbI0O cyeTumka. Mpu cnegyolwem ycnewHom npueme kagpa (nepexof B akTUBHOe K
owmnbKam COCTOAHME) CHETUMK OWINMOOK NpuemMa AO0/HKEH YCTAHOBUTLCA B 3HAUYEHWE, He NMpeBbllakliee npege-
Na NaccuMBHOCTU K ownbkam [cM. nepeuncneHune h) 13.1.4.2].

13.1.4.4 YnpaBneHue OTK/IOYEHNEM OT LUWHbI

Ecnn nokasaHusa cyeTymka ownbOK nepegayn ysna npesbiwaeTt gBeCT naTbhecaT natb (255) (ycnosue
nepeHoca paspsga Ans 8-6MTHOrO cyeTymka OWMOBOK NMepepayn), To cynepsaiisep A0/KEH 3anpocuTb uU3n-
YecKkuii ypoBeHb O NepesBoje y3sa B COCTOAHNE OTKAHYEHUSA OT LWHBbI.

B COCTOSAAHUM OTK/IIOYEHWUA OT WUHblI Y3e/ He J0/DKeH OKa3blBaTb Ha Hee HWKaKoro BAnAHuWA. OH He Ao0n-
XeH nepecbinaTtb HU Kaknx-nn6o kagposB, HN MOATBEPXAEHUSA, HU KaApPOB OWMNOKM Uan neperpyskn. MoxeT num
TakoW y3en NpuHUMaTh Kagpbl OT WWHbI, 3aBUCUT OT peanusayuu.

Y3en B COCTOAHUWN OTKAIOYEHUS OT WWHbI MOXET CcTaTb akTUBHbIM K owmnbkam u 60nblwe He ABAATbHCA
OTK/NIOYEHHbIM OT LWWHbLI, ecnyn o6a ero cyeTymka ownbOK ycTtaHasBnneawTca B Hynb (0) mocne KOHTpPoONsA cTa
ABapguatn BocbMmn (128) nosiBneHWid Ha WuHe oguHHaauaTtn (11) nocnepoBaTesibHbIX PeLecCUBHbIX 6UTOB (CM.
pucyHok 16). Hayano nocnepoBaTenlbHOCTM BOCCTAHOBMNEHWUSA MOXHO BbINOMHATbL NPOrpaMMHO WUAWM annapart-
HO — B 3aBUCMMOCTW OT peanusauunu.

MpumeyaHne — CyuecTBylowme peanusaunn MoryT 6biTb pasHeiMu. Hanpumep, 6.15 gonyckaeT oTkawo4e-

HWe nepejaTynka U MPUEMHUKA; BOCCTAHOB/IEHWE MOXET HavyaTbCs TO/IbKO MO 3anpocy nosb3oBaTens. IT0 He NoKpbiBa-
eTCca TeCTMpoBaHWEM Ha coOTBeTCTBMeE cornacHo NCO 16845.

REC — nokasaHus cyeTuymka OWKNO0K npuema
TEC — nokasaHus cyeTuymka OWN60K nepegaun

PucyHok 16 — Cxema CMeHbl COCTOAHMUA y3na
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13.1.5 3anyck cuctemsbl

Ecnu npu 3anycke CUCTEMbI Ha CBSA3K TOSLKO OAMH Y3€M U €Cnu 3TOT y3en nepeaet Kakoii-nmbo kaap,
OH He AOMMKEH Mony4aTth NoATBEPXKAEHNE, 0BHAPY>XMBATb OLUMOKM 1 NOBTOPATL kaap. B cooTseTcTeum ¢ nepe-
yucneHusimu c), 1) 13.1.4.2 oH MOXET CTaTb NACCUBHLIM K OLLUMOKAM, HO HE MOXET OTKIT0YaTLCA OT LUMHBI.

¥Y3en, KOTopbIi Obln OTKIOYEH, AOMKEH NPOUTH CNeayoLLyto npoLleaypy:

a) CMHXPOHM3ALUUA C yxe AOCTYMHbIMKM y3naMu nepes Havanom nepefadv — CUHXpoHu3auua gocrura-
eTcs, Koraa oauHHaauatb (11) peueccuBHbIX OUTOB SKBUBANEHTHbI:

- pasgenutento ACK + EOF + nayse unu

- pasgenuTento owmbku/neperpysku + 06HapPYXEHUIo naysbl 1

b) oxmaanua gpyrux yanos 6e3 nepexoga B COCTOAHWUE OTKMIOYEHUA OT LUMHbLI, €CMN B AaHHbIA MOMEHT
Apyrue yanbl HEAOCTYMHbI.

13.2 YnpaBneHue oTKasaMu Ha WKWHe

Mpn 06bIYHON paboTe HECKOMbKO OTKA30B HA LUMHE MOTYT MOBMMSATL HA paboTy LWMHLL. OTW OTKAa3sbl U
WTOroBO€E NOBEAEHNE CETU AO0MKHbI cooTBeTcTBOBaTh MCO 11898-2.
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Tabnuya A1

0OB603HaYeHNe CCbINOYHOro CTeneHb O60o3HaYeHne U HaMMeHoBaHue COOTBETCTBYIOLLEro
MeXAyHapo4Horo ctaHaapTa COOTBETCTBUA HalMOoHanbLHOro cTaHaapTa
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Bas MoJenb»
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