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Pexomenpamusa MCO-T J.163

JInHaMMn4YecKoe KauecTBO 00CTy:KUBAHMS JJIA 00ecriedeHUus yCJIYT peKuMa peajbHOro
BpPEMEHH 10 CeTSIM KaldeJbHOr0 TeJIeBUACHUS C UCN0JIb30BaHNeM Ka0elbHbIX MOJIEMOB

Pe3rome

B Pexomenmanmun MCDO-T J.163 paccmaTtpuBaioTcsi TpeOOBaHUS K YCTPOWCTBY KIMEHTA I TOMYYESHHS
JOCTyNa K pecypcam ceTd. B wacTHOCcTH, B HEW oIpeneneH KOMIUIEKCHBIM MEXaHW3M Jii TOro, YTOOBI
YCTPOHCTBO KIMEHTa MOTJIO 3allpallliBaTh ONpelesieHHoe kadecTBO obcmyxkuBanus (QoS) ot cetu DOCSIS.
Hcnonp3oBanue naHnHOM PexoMeHIanuy MILTIOCTPUPYET OOJIBIITOE KOJTMIecTBO mpuMepoB. Cdepa IpUMEeHESHHS
aToi PekoMeHnanuu 3akiitoyaeTcs B onpeaesiecHuu apxutekTypbl QoS st uactu "nocryn" cetu [PCablecom,
MIPEOCTABIAEMYIO JUISl 3alpalllMBAIOIINX MPWIOKEHUH Ha OCHOBE Ka)KJIOro MOTOKa. YacTe JOCTyma ceTH
OTIpeieNicHa KaK HaxXOoAdAIIascs Mexay amantepoM MenuarepmuHanma (MTA) um cHcTeMOH 3aBepIIeHUS
kabemnpHOTO MOsieMa (CMTS), Bxmowas cetb DOCSIS. Meton pacmpenenenus QoS depe3 MarucTpaabHYIO
JMHUIO B JaHHOW Pexomennauum He paccmorpeH. MuTepdeiic mig ynpasnseMoil MarucTpansHoi uaun [P n
BOIPOCHI, CBS3aHHBIE C MHOTOagpecHOi mepemayeir [P, He BXomaT B 00JAaCTb NPUMEHEHHS AaHHON
Pexomennanuu. B 3Toil PekoMeHnaium Takyke Npu3HaeTcsl, 4TO B Mpejenax MOMEIEHUS MOJIb30BaTENS MOKET
noTpedoBaThCS Pe3EPBUPOBAHME HA OCHOBE KaXXJIOTO TIOTOKA, U pa3pabdOTaHHBIE MMPOTOKOJIBI YYUTHIBAIOT 3TY
MOTEHIUANBHYIO TOTPEOHOCTb.
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IMPEANCJIOBHUE

MesxayHaponHblii  coro3  anekrpocBszn (MCD)  sBisiercst CleNUaIM3MPOBaHHBIM  yupexaeHueM OpraHuzanun
OObennHeHHbIX Haruii B 061acTy 35eKTpOCBsI3u 1 HHHOPMAMOHHO-KOMMYHUKaMoHHbIX TexHonoruid (UKT). Cexkrop
crapaapruzauuu  3nekrpocBssn MCD (MCD-T)— mnocrosHHbI opran MCD. MCD-T orBewaer 3a wH3yueHHE
TEeXHHUYECKUX, SKCITYaTA[HOHHBIX ¥ TapU(HBIX BOIIPOCOB H 32 BBITYCK PeKOMEH AN 110 HUM C IIETbI0 CTaHAapTU3AMN
JIEKTPOCBA3M HA BCEMHPHOIT OCHOBE.

Ha BcemupHhoii accambiiee mo craHmapTusanmu 3nekTpocBsizu (BACD), xoropas MpoBOANUTCS KakAble YETHIPE Tofa,
OTIPEICTISIIOTCS. TEMbl Ul M3YYEHHs HCCIEAOBATENbCKUMU KomuccusiMu MCDO-T, KoTopble, B CBOIO Ouepenb,
BbIpa0aTHIBAIOT PekoMeHAaIMN 110 3THM TEMaM.

Yrepxnenue Pekomenmarmit MCO-T ocymiecTBisieTcss B COOTBETCTBHHU C MPOIELypO, H3I0KeHHOH B Pesomonnn 1
BACD.

B HekoTOpbIx 00nacTsX MH(GOPMAIMOHHBIX TEXHOJOTHH, KOTOopble BXoAaT B komnereHuuro MCO-T, HeoOXomumble
CTaH/IapThl pa3pabaThIBAIOTCS HA OCHOBE coTpynHudecTBa ¢ ICO u MOK.

[NPUMEYAHUWE

B Hacrosmieir PekomeHmanmu TepMuH "aAMHUHUCTpAMA" HCIONB3YyeTCA Ui KPAaTKOCTH H 0003HAYaeT Kak
AIMUHHUCTPAIUIO 3JIEKTPOCBSI3H, TaK U MPU3HAHHYIO SKCILTyaTallMOHHYIO0 OpTraHU3aIHIo.

Colmofienne mMoJOKeHUH AaHHOM PexoMeHmanmu ocymiecTBisieTcsi Ha T0OpoBOJIbHON ocHoBe. OMHAKO JaHHAS
PexoMeHmammss MOXET coOJEp)KaTb HEKOTOpbIE O0s3aTeNbHBIE IIOJIOKEHUS (HampuMep, Uit oOecIieueHHs
(YHKIIMOHAJIBHOW COBMECTUMOCTH WJIM BO3MOKHOCTH NMPUMEHEHHs), U B TaKOM Cllydae coOmoneHne Pekomennmarmm
JOCTUTAeTCAd TIPH BBINOJHEHWM BCEX YKAa3aHHBIX IOJNOXKEHUH. [ BBIpakeHHs TpeOOBaHMH HCIONB3YIOTCS CIOBA
"cnenyet", "momken" ("shall") nim HeKoTOpEIE NpyTHE 00A3BIBAIOIINE BRIpAKEHHS, Takue Kak "o0s3an" ("must"), a Takke
WX OTpHIAaTeNbHBIE (OPMEBI. YTOTpeOJieHHe TaKWX CJIOB HE O3HAYAET, YTO OT KaKOH-THOO CTOpPOHBI Tpedyercs

co0II0IeHE MTOJ0KEHNH TaHHo PexoMengaiimm.

ITPABA UHTEJUIEKTYAJIBHOM COBCTBEHHOCTH

MCD oOpaiaer BHUMaHUE Ha BEPOSTHOCTb TOTO, YTO MPAKTHYECKOEe NMPUMEHEHHE WM BBIIIOJIHEHHWE HACTOSIICH
PexoMeHanm MOXeT BKJIIOYATh HCIIOJIB30BaHHE 3asBICHHOIO IpaBa HMHTEJUIEKTyalbHOW coOcTBeHHOCTH. MCD
HE 3aHUMaeT KaKylo Obl TO HU OBUIO MO3UIMIO OTHOCUTEIBHO MOATBEPKACHHS, AEHCTBUTEIBHOCTH MM IPUMEHUMOCTH
3as1BJICHHBIX IIPaB UHTEJUIEKTYAILHONH COOCTBEHHOCTH, HE3aBUCHMO OT TOTO, TOKA3bIBAIOTCA JIM TaKUE IpaBa 4ileHaMU
MCD uim ApyruMH CTOPOHAMH, HE OTHOCSIIIMMHECS K MpoIeccy pa3paboTku Pexomennanum.

Ha wMomeHT yTBepxkaeHus Hacrosmeidl Pexomenmammun MCD He MOMyYnmn H3BEHMICHHS 00 WHTEIUICKTYalbHOU
COOCTBEHHOCTH, 3AIIUIICHHON MATCHTAMH, KOTOPBIE MOTYT MOTPEOOBATHCS AJIs BEIIOJIHEHISI HACTOAIICH PekoMeHnarmm.
OpHako Te, KTO OyJeT MpUMEHITh PeKOMEHAANNIO, TOJDKHEI UMETh B BHITY, YTO BBIIICCKA3aHHOC MOXKET HE OTpPakaTh
CaMyIo TTOCIIETHIO0 HH()OPMAIIHIO, M TIOATOMY UM HACTOSITEIFHO PEKOMEHAyeTCs 0OpamaThes K MaTeHTHON 0a3e JTaHHBIX
BC3 mo anmpecy: http://www.itu.int/ITU-T/ipr/.

© ITU 2020

Bce npaBa coxpaneHbsl. Hu ojiHa U3 yacTeii taHHOI IyONMKaniuy He MOXXET OBITh BOCIIPOU3BEICHA C TIOMOLIBIO KAaKUX OBl
TO HU OBLIO CpeACTB O€3 MpeaBapUTEIIFHOTO MICEMEHHOTO paspemerns MCD.
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Pexomengamua MCI-T J.163

JAuHamMu4ecKoe Ka4yecTBO 00CTyKMBaHUsI A1 o0ecredeHus yCJayr
pesKuMa peajibHOr0 BpeMeHH MO0 ceTsIM Ka0eJIbHOro TeJleBHIeHHUS €
HCII0JIb30BaHNEM KaleJbHbIX MOEeMOB

1 Coepa npumeHeHHs

B nmanHol Pexomenmamuum paccMmarpuBaroTCs TpeOOBaHUS K yCTPOWCTBY IOJIB30BATENS JUIS IOJyYEHUS
JOCTyTa K pecypcaM ceTH. B dacTHOCTH, B Hell ompeneneH KOMIUIEKCHBIA MEXaHW3M U TOTO, YTOOBI
YCTPOWCTBO TOJIB30BATENS MOTJIO 3allpalliBaTh ONpeesieHHOe KadecTBO obcmysxuBanus ot cetn DOCSIS.
Hcnonp3oBanue nanHoi PexoMmeHmanuy WIUTIOCTPUPYIOT MHOTOYHCIEHHBIE puMephl. Chepa mpuMeHeHus
9TO¥ PexoMeHIanuu 3aKI0vaeTcs B ONpeaeacHi: apXuTekTypsl QoS mist gactu "moctyn" cetu [IPCablecom,
MIPEIOCTABIAEMYIO IS 3aIpPAIIMBAIOIINX MPIJIOKEHNH HAa OCHOBE Ka)XJOTo MmoToka. YacTp mocTyma cetu
onpesierieHa KakK HaxoAsdmascs Mexay ajnantepoM wmeawatepmuHana (MTA) um cucremoill 3aBepieHUs
kabenpHOTO MOAema (CMTS), Brirouast cetb DOCSIS. Meron pacnipenenenust QoS dyepe3 MarucTpaibHYIO
JUHUIO B JaHHOW PekoMmeHmanuu He paccMoTpeH. MHTepdeiic kK ynpaBaseMoil MarucTpaabHOH JuHun 1P u
BOIIPOCHI, CBSI3aHHBIE C MHOTOAIpecHOW mepemadeit 1P, He BXomaT B 00JacCTh NPUMEHEHUS ITaHHOMN
Pexomenmanuu. B aToii PekoMeHnamu Tak:xe Mpu3HaeTcs, YTO B IpeeiaxX MOMEIEHUS MOJIb30BaTelNs MOXKET
OTpeOOBaTHCS pe3epBUPOBAHNE Ha OCHOBE KAXKIOTO MMOTOKA, U pa3pabOTaHHbBIE MPOTOKOJbBI YUUTHIBAIOT ATy
MTOTEHIIUAIBHYTO TTOTPEOHOCTb.

ITPUMEYAHMUE. — CtpykTypa 1 comepkaHue HacTosmel PekoMeH1anuu mocTpoeHb! TAKHM 00pa3oM, 9TOOBI
YIPOCTUTH UCTIOIB30BaHUE TOKYMEHTA JIUIaM, 3HAKOMBIM C OPUTHHATIHHBIM UCXOTHBIM MaTEPHAIOM; 110 3TOH
npuuuHe 00bIYHbIN cTib Pekomennanuit MCO-T He coOitomaeTcsl.

2 CnpaBo4HbIe JOKYMEHTHI

2.1 HopmaTuBHBIE cCIPaBOYHBIE JOKYMEHTbBI

B mnepeuncnennsix Humxke Pekomenmamusax MCD-T u japyrofl CrpaBOYHON JHTEpaType COACPIKATCS
MOJIOXKEHUS, KOTOPBIE MOCPEICTBOM CCHUIKM Ha HUX B JAHHOM TEKCTE COCTABISIOT OCHOBHBIE IMOJIOKEHUS
nmaaHoW Pexomenmannn. Ha MOMEHT omyOMKOBaHUS TEHCTBOBAN YKa3aHHBIC pedakIliy JOKYMEHTOB. Bce
Pexomenmanuu u apyras CripaBoYHas JIMTEpaTypa ABISIOTCS IPEAMETOM KOPPEKTUPOBKH, M CTOPOHBI ITPUIILITH
K JIOTOBOPEHHOCTH OCHOBBIBAaThCS Ha ATOM PexoMeHanmuu M craparbCsi H3BICKMBATh BO3MOXKHOCTH IS
HCIIONIb30BAaHUSl CaMBIX MOCIEIHUX HU3AaHUM PexomeHAaluu v CpaBOYHON JIUTEpPaTyphbl, MNEPEUUCICHHON
Hmxke. Perymsipao mybnukyercsa nepedeHs neicTByomux Pexomenmannit MCO-T. Ccpiika Ha TOKyMEHT B
pamKkax 3Toi PexoMeHanuu He 1aeT eMy, Kak OTJeIbHOMY JIOKyMEHTY, CTaTyca peKOMEHIalliu.

[ITU-T J.83] Pexomenpanms MCO-T J.83 (2007 r.), Lugpposvie myrsmunpocpammuuie cucmemul
07151 KabenbHo2o pacnpedeneHus menesu3UOHHbIX, 36YKOBbIX U UHGOPMAYUOHHBIX
yenye.

[ITU-T J.112] ITU-T Recommendation J.112 (1998), Transmission systems for interactive cable

television services.

[ITU-T J.112-A] ITU-T Recommendation J.112 Annex A (2001), Digital Video Broadcasting: DVB
interaction channel for Cable TV (CATV) distribution systems.

[ITU-T J.112-B] ITU-T Recommendation J.112 Annex B (2004), Data-over-cable service interface
specifications: Radio-frequency interface specification.

[ITU-T J.160] Pexomenmanus MCO-T J.160 (2005 r.), Apxumexmypa cmpykmypul 014
npedoCmAasieHUsi KPUMUYECKUX 80 PEMEHU YCIY2 NO CemsaM KaOeibHO20
menesuoeHUs ¢ UCNONb308AHUEM KADEbHbIX MOOEeMO8.

[ITU-T J.161] Pexomenmamms MCO-T J.161 (2007 r.), Tpebosanus Kk ayouo- u 6udeokooekam u ux
npuMeHeHue 0sl nPedoCmasieHus 08YHANPABGIEHHBIX AYOUOYCIYye HO CemsiM
KabenbHo20 menesudenus ¢ UCNOAb308AHUEM KADEbHbIX MOOEMOE.

[IETF RFC 2748] IETF RFC 2748 (2000), The COPS (Common Open Policy Service) Protocol.
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2.2 HNndopmaTnBHBIE CIPABOYHBIE JOKYMEHTBI

[ITU-T G.114]
[ITU-T G.711]

[ITU-T G.726]

[ITU-T G.728]

[ITU-T G.729]

[ITU-T J.162]

[ITU-T J.164]

[ITU-T J.170]

[IETF RFC 791]

[IETF RFC 2327]
[IETF RFC 2474]

[IETE RFC 2753]
[IETF RFC 3551]

Pexomenmanms MCO-T G.114 (2003 1.), Bpems oonocmopouHeti nepedayu.

ITU-T Recommendation G.711 (1988), Pulse code modulation (PCM) of voice
frequencies.

ITU-T Recommendation G.726 (1990), 40, 32, 24, 16 kbit/s adaptive differential
pulse code modulation (ADPCM).

Pexomenmanust MCO-T G.728 (1992 r.), Kooupoganue peuu co ckopocmoio 16
KOUM/C UCTONb308AHUEM TUHEUHO20 NPEOCKA3AHUS C KOOOBbIM B030VHCOCHUEM U
MAo 3a0epAuCKOLL.

ITU-T Recommendation G.729 Annex E (1998), 11.8 kbit/s CS-ACELP speech
coding algorithm.

Pexomenpanus MCO-T J.162 (2007 t.), Ilpomokon cucnanuzayuu cemegozo bl308d
0715 npe00CmAaBIeHUs KPUMUYECKUX 80 8pEeMEHU YCIY2 HO cemAM KabenbHo20
menesudeHUs ¢ UCHOIb308AHUEM KADETbHBIX MOOEMO8.

Pexomenmanus MCO-T J.164 (2007 t.), Tpebosanus k Coobueruam o coovimusx
0J151 NOOOEPICKU YCIIY2, NPEOOCIMABISLEMbIX 8 PENCUME PEdNIbHO20 8PEMEHU N0 CeMsM
KabenbHo20 menesudeHuUs ¢ UCNOAb308AHUEM KADEbHbIX MOOEMOE.

Pexomenpanus MCO-T J.170 (2005 r.), Creyugurxayus obecnevenus b6ezonachocmu
6 IPCablecom.

IETF RFC 791 (1981), Internet Protocol — DARPA Internet Program — Protocol
specification.

IETF RFC 2327 (1998), SDP: Session Description Protocol.

IETF RFC 2474 (1998), Definition of the Differentiated Services Field (DS Field) in
the 1Pv4 and IPv6 Headers.

IETF RFC 2753 (2000), A Framework for Policy-based Admission Control.

IETF RFC 3551 (2003), RTP Profile for Audio and Video Conferences with Minimal
control.

3 TepMHHbI U OonIpeaeJICHUSA

B nanno# PexomeHarmm onpeaenstoTcs cleayoNne TEPMUHBL:

3.1 kabeabHbIii Momem (cable modem): kaGenbHbIi MoOmeM TpencTaBiseT COOOH OKOHEYHOE
YCTPOWCTBO BTOPOTO YPOBHS, KOTOPOE 3aBEpIIaeT COeTnHEHHE co cTOpoHbI 3akazunka DOCSIS wmu J.122.

3.2 norok DOCSIS (DOCSIS flow): OnHoHanpaBieHHbI WK JBYHANPaBICHHBIA MOTOK MaKETOB
JaHHBIX, KOTOPBIi SIBISIETCS IPeAMETOM curHanu3aiuu ypoBHs MAC u npucBoenust QoS, COOTBETCTBYIOLINX
[ITU-T J.112] (unu Pekomenparmu MCO-T J.122).

3.3 IPCablecom: TIpoekr MCD-T, B KOTOpBIi BKIIIOYEHBI apXUTEKTypa M cepur PexoMeHmanuii,
JIeTAIOIIHE BO3MOXKHOM MOCTaBKY YCIIYT B PEKHUME PEabHOTO BPEMEHH 110 CETSM KaOeIbHOTO TEICBUICHUSI C
HCIIOJIb30BaHUEM KabeIbHBIX MOJICMOB.

4 COKpallIel—[I/lﬂ " COrTAIICHUSA IT0 TCPMHUHAM

4.1 Coxpamenns

B nanno# PexomeHmamm ncnoabp3yrTcs CIeIyone COKPAIIeHHUS:

CM Cable Modem KaGenpHbIil MOIEM
CMTS  Cable Modem Termination System Cucrema 3aBepieHUs KaOEIbHOTO MOJIeMa
COPS  Common Open Policy Service OO0mias oTKpBITas CIyK0a MOTUTUKU
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CPE Customer Premises Equipment O6opynoBaHue B IOMEILICHUHU TTOJIb30BaTES

DCS Distributed Call Signalling PacnipenienenHas cUrHamu3aIys Bbi30Ba
DSA Dynamic Service Addition JuHAMIYECKOE IOTIOJIHEHHE CITYKOBI
DSC Dynamic Service Change JuHamMuueckoe U3MEHEHHE CITy>KObI
INA Interactive Network Adapter JluanoroBslii ceTeBOM ananrtep
IP Internet Protocol IIpoTokon UuTEpHET
MTA Multimedia Terminal Adapter Ananrtep MyJlbTUMEANA TEPMUHANA
NCS Network-based Call Signalling Curnanu3aius BbI30Ba, OCHOBaHHAS HAa CETH
PHS Payload Header Suppression IomaBieHre 3aroI0BKa IOJIE3HOM HAIPYy3KH
PSTN  Public Switched Telephone Network KommyTupyemast TenedoHHast ceTb 001Iero
nonb3oBanus (KTCOIT)
QoS Quality of Service KauecTBo oOciyxuBaHus
RAP Resource Allocation Protocol IIpoTOKOI pacipeneIeHus PeCypCoB
RSVP  Resource ReSerVation Protocol ITpoToKOIT pe3epBUPOBAHHS PECYPCOB
TLV Type-Length-Value 3HaueHne TUTA IJTHHBI
VAD Voice Activity Detection OOHapyskeHre akTUBHOCTH PEYH
4.2 Cornamenust

B Tekcre manHON PekomeHganuu, cioBa, UCTONB3yeMbIe AJISL ONpEACICHUS 3HAYMMOCTH CIEHU(PUISCKHX
TpeOOBaHMH, BBIAEISIIOTCS IPOIIMCHBIMU OyKkBamu. K TakuM ciioBaM OTHOCSITCS:

"TOJIKEH"

"HE JOJDKEH"

"CIEAYET"

"HE CJIIEAYET"

"MOXHOQO"

9to cnoso wiu riaron "TPEBYETCS" o3nauaet, yTo JaHHOE TpeOOBaHUE SBIIIETCS
aOCONIOTHBIM U1 TaHHOW PexoMeHamuu.

DTO0 BBIpaXKEHUE 03HAYAET, YTO HA JAHHBINA aCIEKT Hanaraetrcs abCONOTHBIN 3ampeT
B TaHHOM PexoMeHnpamum.

Ot1o cinoBo win rinaron "PEKOMEHIAYETCS" o3madaer, 9To B OIpeAeICHHBIX
00CTOATENBCTBAX MOTYT CYIIECTBOBATh BECKHE IPUYMHBI, KOTOPHIE TO3BOJISIFOT
HWTCHOPHPOBATD JaHHBIH aCIIEKT, HO IPEX/Ie YeM MPUHATH JaHHOE PEIIEHUE CACIyET B
[OJIHOM Mepe B3BECUTh BCE IIOCICACTBUSA MW TIIATEIBHO IPOAHATU3UPOBATH
CUTYAIHIO.

OTO CIOBO 03HA4aeT, YTO MOTYT CYILIECTBOBAaTh BECKHE IPUUYMHBI, KOTJa B
OTIpE/IETICHHBIX 00CTOSITENhCTBAX, YKAa3aHHBIN 00pa3 MeHCTBHIA MOIMyCTHM W JaXKe
MI0JIE3€H, HO NPU OCYLIECTBICHMM JEHCTBUS, OTIUYHOIO OT PEKOMEHJOBaHHOTIO,
CUTyauusi JOJDKHA OBITh TIIATENFHO NPOAHATU3UPOBAHA, & TOCIEACTBHS 3TOTO
JOJKHBI OBITH OCO3HAHBI.

Ot1o cnoBo minm Hapeune "HEOBSA3ATEJIBHO" o3magaer, 4TO MaHHBIH acIeKT
JNEHCTBUTENRHO HE SBISETCS 00sg3aTenbHBIM. KOHKpPETHBIM TIpoJaBel] MOXKET
paccMaTpUBAaTh JAHHBIM aCMEKT KakK KelaTeJbHbIH B KOHKPETHBIX YCIOBUSIX PhIHKA
WIH B LEJISAX YIIyYIIEHU IPOAYKTa, IPYTrUe MPOaaBLbl MOT'YT HTHOPUPOBATE JaHHOE
TpeOoBaHME.

5 TexHu4yeckuii 0030p

Juis  moanmepKKM UANOTOBBIX MYJIBTUMEAWWHBIX —TIPHIOKEHUH TpeOyeTcss yIydIlleHHOe KadecTBO
obcnyxuBanus (QoS). Pecypchl MOTyT OBITh OIpaHUYEHBI B CETMEHTAX CETH, 4TO TPeOyeT pacrpesiesieHus
pecypcoB B cetd. ObnacTs MpUMEHEHUs 3Tol PexoMeH1anum cocTOUT B ONIPEAETICHUH apXUTEKTYPHI KauecTBa
obcyxuBanus 1u1st yactu "noctyn” ("Access") ceru mpoekra [PCablecom. YacTs gocTyma cetu onpeensercs
KaK HaxoJsmascs Mexnay amantepoM MemuatepmuHana (MTA) m cuctemMoll OKOHEYHOTO YCTPOMHCTBA
kabenpHOro Mojgema (CMTS), Bkitouas ceth DOCSIS. B aroit PexomMeHmanuu Takxke NpU3HAETCS, YTO B
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IIpeieNnax MOMEIIEHUs MT0JIb30BaTelNIs MOXKET MOTPeO0BaThCS pe3epBUPOBAHIE Ha OCHOBE KaXKIOTO MOTOKA, U
MIPOTOKOJIBI, pa3paboTaHHble B PekoMeHOanmu, YYWTBHIBAIOT 3Ty NOTCHUHUAIbHYIO HOTPEeOHOCTh. XOTs
HEKOTOpBIE CETrMEHTbl MAarucTpajJbHOW CEeTH MOTYT TpeOOBaTh pE3EPBUPOBAHUA PECYPCOB, HYTOOBI
o0ecreurBaTh COOTBETCTBYIOIEE KadecTBO OOCIYKMBaHHSA, 37€Ch YUYUTHIBACTCS, YTO MPOTOKONBI IS
yIPaBIEHHU MarHCTPAIBHBIMU PECYpCaMU BBIXOZAT 3a paMKH 3Toil PekoMennanuy.

B cetu DOCSIS pecypcsl pactipefensroTcs sl HHARBUAAYATbHBIX IOTOKOB, CBSI3aHHBIX C KaXKIIBIM CEAaHCOM
MIPWIOKEHHUS Ha KaXJ0ro aOOHEHTa, Ha OCHOBE aBTopu3anuu U ayreHTrdukammuu. Ceanc DQoS, wim npocto
CeaHc, olpenersieTcs 3Tol PekoMeHganmeli Kak OTe/IbHBIN JBYHAIPABICHHBIN TIOTOK TAHHBIX MEXKITY JIBYMS
noJb3oBareNsiMi. Korjga MynbTHMeIUHHOE TPHIOKEHUE HYKJACTCS B MHOTOKPATHBIX JIBYHAIPaBICHHBIX
II0TOKAaX HdaHHBIX (HaHpI/IMep, OOHUH IJId rojJioca u OTZ[eJILHBIfI JJIsL BI/II[CO), TO YCTaHaBJIMBAIOTCA OTIACIIbHBIC
ceancsl DQOS mis xaxkaoro u3 BunoB uH(popManuu. [IpuiaokeHus: MOTYT HCIIONB30BaTh TONBKO MOJIOBUHY
JIBYHAIIPABJIICHHOTO TIOTOKA JAaHHBIX CeaHca, TAKUM 00pa3oM, oOecreurBasi YCIAYTH TOJBKO IMEpenavyd HIn
TONBbKO mprieMa. Hampumep, B THIUYHOM MPHUIOKEHHU TOJOCOBOHM CBSI3M MPOCTask CBSA3b MEXIY IBYMS
YYaCTHUKAMH OCYIIECTBIISCTCS MOCPEJCTBOM OTACIBLHOTO CEaHCa, a KOMILUICKCHAs CBS3b C MHOECTBOM
YYaCTHUKOB (HaIlpuMep, "BBI30BBI KOH(EPEHII-CBA3U" ) — MOCPEACTBOM HECKOIBKUX OJTHOBPEMEHHBIX CEaHCOB.

Curnanuzanus BbizoBa Ha ocHoBe cetu [ITU-T J.162] aBnsercs onpeneaeHHbIM NPOTOKOJIOM CUTHAU3AIUU
BbI30BOB IPCablecom. Ota crenudukanus nuHaMudeckoro kadectsa QoS SBISETCS OCHOBHOM CTPYKTYpOM
QoS 17151 3TOr0 MPOTOKOJIA CUTHANM3AaMK BbI30oBa. KauecTBo QoS pacmpenensercs s MOTOKOB, CBI3aHHBIX
C CEaHCOM, COBMECTHO C TIPOTOKOJIOM CHTHAIIN3AIINH.

Ora PexkomeHmanus BBOIUT TMOHATHE CTPYKTYyphl IocerMeHTHoro kadectBa (QoS. OHa HCIONB3yeT
WHPOPMAIUIO, AOCTYIHYIO OT MPOTOKOJOB CHTHAIM3allMH, YTOOBI OCYLIeCTBUTHh HaszHaueHne QoS kak Ha
"mMecTHOM" cermenrte (Ha ywactke cetd DOCSIS, mpubnmkeHHOM K HCXOZSIIEMY YYacTHHKY), TaK U Ha
"yaareHHOM" cermenTe (Ha ydactke cetm DOCSIS, nmpuOmmKkeHHOM K 3aBepIIalomeMy YIACTHHKY). Takum
oOpa3oM, 3Ta PekomeHmaius mo3BoyiAeT pa3iINdHBIM IOCTABIIMKAM HCIIONB30BAaTh HanOojee MOIXOMSIINe
MEXaHMU3MBI JUIsI CETMEHTAa, KOTOPBIM OHHM YNpPaBiAOT. Vcmomb3ys cBA3b CEIrMEHTOB ¢ KadecTBOM QoS,
MPEIOCTaBIIAIOT CKBO3HYIO rapaHTHIO KauectBa QoS ais ceaHca.

Crnemmdukanys AWHAMHYECKOro kadectBa (QO0S BKIIOYAET MPOTOKONBI, KOTOPHIE MAOT BO3MOXHOCTH
MOCTaBIIUKAM YCIYT pEueBOW MaKeTHOW CBSI3M C HCIOJIb30BaHHEM cTpyKTypbl [PCablecom npumeHsTh
pasiuyYHBIe MOJENH Tapu(HUKaIKMK, BKIIOYas KaK Tapu(UKAIKIO HA OCHOBE (PUKCHPOBAHHON CTAaBKH, TaK U
TapuUKAINIO, 3aBUCAIIYIO0 OT HCIONh30BaHMs. Hamepenue »Toil PexomeHmamuu COCTOMT B TOM, YTOOBI
rapaHTHpOBaTh, YTO pacIiipeHHoe kauecTBO QoS obecneunBaeTcs TOIbKO YIOTHOMOUYEHHBIM U 3aBEPEHHBIM
nonb3oBaTensiM. KOHKpeTHbIe METO/bI, UCIOIb30BaHHbIE IS aBTOPU3AIMU U OMO3HABAaHUS MOJb30BaTENS,
BBIXOJST 32 paMKH 3Tol PekomeHaamnuu.

Orta crienudukanus guHAMHIYIecKoro kadectBa QoS mpu3HaeT TpeOoBaHUS KOMMEPUECKH >KH3HECIIOCOOHOM
YCIIYTH TOJIOCOBOM CBSI3M, aHAJOTMYHOM TOMH, YTO Mpeyiaraercs ocpeCTBOM KOMMYTHPYEMOH Tele(OoHHOM
CETH OOIIEro Moiah30BaHusA. BakHO rapaHTHPOBaTh, YTOOBI pEeCypChl OBLIH JOCTYIHBI TEepeq TeM, Kak 00a
YYacTHHKA MPUTIIAMAIOTCS IS OCYIIECTBICHHUS CB3U. TakuM 00pa3oM, pecypchl pe3epBHPYIOTCA MPEKAE,
YeM MOJIy4yaTellb YCIYTH CBSI3U YBEAOMIIAETCS O TOM, YTO KTO-TO IBITA€TCsl MHUIMUPOBATh CBs3b. Ecim mms
ceaHca HeT JOCTaTOYHBIX PECYpPCOB, TO CEaHC OJIOKUPYETCH.

B mpoTokonax, pazpaboTaHHBIX B 3T0i PekomeHnanum, 4eTKo Mpu3HaeTCsl HE0OXOANMOCTh TapaHTHPOBATb,
YTO HET BO3MOXKHOCTHU IJId NOAACIIKHA WJIM KPaXU YCJIYTH IMOJIB30BaTC/IsIMUA B TOYKaX 3aBEPIICHUA, KOTOPLIC
HE XENAaT COTPYIHUYATh C CUTHAIM3ALMEH BhI30BAa M MPOTOKOJAMU CUTHaIu3anuu QoS ¢ HaMepeHHeM
n30ekarh Tapu(UKalM 3a HWCIONb30BaHHE. OTa PexoMmeHJanws BBOAUT TMOHSTHE JBYX(Ha3HOTO
pe3epBHpOBaHUS pecypca (3ape3epBHPOBaTh W 3aUKCHPOBATH). DTH NBE (a3bl MO3BOJSIIOT MTOCTABITUKY
pacnpenensaTh pecypchl TOJIBKO TOT/A, KOrja OHM TpeOyroTcs (KOrja MpoceKaeTcsl TOJI0COBOM TPAKT), YTO
MOXKET WCIIOJB30BAaThCA JUIS COCTaBIIEHHS cueTa. bojee TOro, mockoiibky BTopas ¢asza mius (ukcaruu
pecypcoB TpebyeT siBHOTO 3ampoca oT afgantepa MTA, oHa 1aeT BO3MOXKHOCTh ITOCTABIUKY TIPEJOTBPATHTH
MOILIEHHUYECTBO U KPaXKy yCIyTH

Ora PexoMeHaanms TEXHUYECKH COBMECTHMA C COOTBETCTByromuM nokymeHTtom PacketCable CableLabs:
PacketCable Dynamic Quality-of-Service Specification PKT-SP-DQQOSI 5 101.
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51 TpeodoBanus k apxurektype QoS npoekra IPCablecom

B crnemyromem HWKe TepedHe MpeacTaBieHbl TpeboBanust QOS i MOAJCPKKH MYJIbTHMETHHHBIX
MpUIOKEHHH 1o ceTsM npoekra [PCablecom.

1) Obecnewums sedenue yyema IPCablecom onsn pecypcos QoS na ocrose kasicooeo ceanca

Oxugaercs, 4TO C TOYKHA 3PEHHS BBIIHCKH CYETOB, OAMH M3 PECYpPCcOB, KOTOPBIH JOJKEH
YUHUTHIBATHCSA, MPEICTABISIET COO0H Hcmonk3oBanue kadectBa QoS B cetu DOCSIS. Takum o6pazom,
nHDOpMAITHS HYXIACTCS B TOM, YTOOBI OBITh HACHTU(MUIIMPOBAHHOW W OTCICKHBAECMOM, UTO
MO3BOJISIET COTJIACOBBIBATH HCMONb30BaHue pecypcoB QoS DOCSIS ¢ nesTenpbHOCTHIO ceaHca
IPCablecom.

2) Hanuuue xax 0syxgpasnou moodenu axmusayuu QoS (3apezepsuposamv—3apurcuposams), max u
00HOpasHol modenu akmusayuu QoS (3agurcuposams)

[Mon ympaBieHneM NPUIIOKEHUS JOIKHO OBITH BO3MOXHBIM HCIIOIb30BaHue 00 IBYX (ha3zHOH, THO0
onHodaszHol Moaenu akTuBanuu QoS. B nByx¢azHoi Moenu NpuiIokKeHHe pe3epBUPYET pecypc, a
3aTeM To3aHee (QUKCHpyeT ero. B omHodasHON Momenn Kak pe3epBHPOBaHME, TaK W (pHUKcaIis
MIPOUCXOMAT B KAdeCTBE OTNEIHHOW aBTOHOMHOHN omepammu. AnHamormgHo moxaenu DOCSIS,
pECypChl, KOTOpBIE 3ape3epBUPOBaHBI, HO elle He 3a()MKCUPOBAHBI, SBISIOTCS JAOCTYITHBIMU IS
BPEMEHHOTO Ha3HAYCHUS IPYTUM o0cTykuBaronuM motokam DOCSIS (manpumep, aydriee yCHIue).
Orta PexoMeHnanms mpeaocTaBisieT MEXaHW3Mbl Kak Ui AByX(a3HOU, Tak W Uil OJHO(a3HOU
aKTHBAIMH 7151 BCTPOCHHBIX amantepoB MTA.

3) Obecnewums nonumuku, onpeodenentvle npoekmom IPCablecom, umobwt ynpasiamo kayecmeom QoS
kak 6 cemu DOCSIS, mak u 6 macucmpanvroii cemu IP

JJ1s pa3Nu4HBIX THIIOB CEAHCOB TOJHKHO OBITH BO3MOYKHBIM UMETh Pa3IUuHbIE XapakTeprucTUKU QoS.
Hanpumep, ceancel B mpenenax oOinacTu (JOMeHA) TOCTaBINWKA €IMHCTBEHHOTO OIeparopa
KaOEIbHOM CEeTH MOTYT IMOJIy4aTh pa3indHble 3HadueHus QO0S, B OTJIMYNE OT CeaHCOB BHE MPENEIOB
obnacTtu (HampuMep, MEXTyHapOIHBIE ceaHChl, BKirtouas cBs3u k ceTit KTCOII). Ota cienmdukanys
JuHaMu4geckoro QoS Mo3BOJISIET onepaTopy KaOeldbHOH ceTH oOecneuuBaTh pa3MdHble 3HAUCHUS
QoS st pa3TUYHBIX THITOB KJIIMEHTOB (HampuMep, Oojiee BBICOKOE KadecTBO QoS st aOOHEHTOB
JIEJIOBOTO OOCITY’)KHBaHHUS B OTIPE/IEICHHbIE MOMEHTHI JIHS 10 CPAaBHEHUIO C KIMEHTaMH-KHIIBIIaMH )
WIH JUIA PA3IMYHBIX TUIOB MPHUIOKEHUH IS OTHOTO KJIMEHTA.

4) Ilpedomspamums (céecmu Kk Munumymy) snoynompeoasaouee ucnoavzosanue QoS

Ompenenensl JBa THIA 3JI0YMOTPeONSIONMEro Hucmoiab3oBanmsd (QoS: To, Ha KOTOpPOE€ TOYHO
BBICTaBJISIETCS CUET, HO KOTOPOE MPUBOAMUT K OTKA3y APYT'MM KIMEHTaM B 0OCTyKHBaHUH, U TO, HA
KOTOpOE CYeT TOYHO HE BBICTABISIETCS M KOTOPOE MNPUBOOUT K Kpaxke YCIyrd. AOOHEHTCKHUE
npwioxkeHns u npmwiokeruss [PCablecom (imbo BcTpoeHHBIE, THOO Ha OCHOBE IEPCOHATBEHOTO
kommbtotepa [IK) MOryT HEOCTOpPOXKHO WM TNpPEIHAMEPEHHO 3JIOYNOTPEONsATh CBOUMHU
npusuieruaMu QoS [HampuMep, UCTIOIB30BaTh PacHIMPEHHOE KauecTBO (QOS, KOTOpoe MOCTaBIIUK
XO0YeT OrPaHMYHUTH TOJIOCOBBIMH NPHIIOKEHHSMH, MPHIOKEHUEM MPOTOKONa mepenaun (ailios
(FTP)]. Jaxe nipu oM, gto cetb DOCSIS, xak oxxumaercs, Oy/1eT HaBI3bIBaTh aOOHEHTCKUN JOCTYII
K QOoS, IOMKHBI CYHIECTBOBaTH Oorarasi MakeTHas KiacCU(PUKAlWs M MEXaHU3MBI YIpPaBICHUS
CUTHanu3aluel, 4ro0sl OXpaHATh a0oHEeHTa (M aOOHEHTCKHE YCTPOMCTBa) OT MOILEHHUYECKOTO
ucniosib3oBanuss  QoS. Crenyer UCHONB30BaTh NPOLEAYpPHl YIPABICHUS JOCTYIIOM, YTOOBI
YMEHBIIUTH aTakh THIMA "0TKa3 B 00CTyKUBaHUH'.

5) Obecnevusams MexaHuzMvl ynpasieHust 00CMynom KaxK 051 60CX00sue20, mak u OJisl HUCX00sue20
nomoxa 6 cemu DOCSIS

KagectBsy Q0S kak BOCXOJAIIETO, TaK W HUCXOMSIIECTO IIOTOKA CIIEAYEeT OBITh MPEAMETOM
YIPaBJICHUSI TOCTYIIOM Ha OCHOBE KaXKIOTO CEaHca.

6) QoS o151 DOCSIS

JlomkHO OBITH BO3MOXXHBIM OCYIIECTBIIATH HaOmIofeHWE (OmpezenseMoe Kak MapKHpPOBaHUE,
yAaJIeHUEe WM 3aJICPKKa [TaKeTOB) 3a BceMu acniektamu Q0S, oIpelieICcHHbIMU B 00CTY)KUBAHUH Ha
cucreme CMTS, ucnone3ys mexanusmbel QoS DOCSIS. Kpome Toro, H0/KHO OBITH BO3MOXHBIM
MOIIEPKUBATH MOJIEIH ITPe00pa3oBaHUs MHOTOKPATHBIX TTOTOKOB: CBSI3bIBATh €IMTHCTBEHHBIN CEaHC
[PCablecom ¢ enMHCTBEHHBIM 0OCITYKHBAIOIIIAM TTOTOKOM M MHOTOKpaTHBIe ceaHchl IPCablecom — ¢
€JIMHCTBEHHBIM 00CITY)KMBAIOIIIUM TIOTOKOM.
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7)

8)

9)

10)

11)

12)

13)

14)

15)

Honumuxa npeonucana CMTS

OxoHYaTeNnbpHOE YIIpaBJIeHUE MOMUTHKOHN nopydaercss CMTS. JIokTprHa COCTOHUT B TOM, 4TO JFO0 O
KITUEHT MOXET CIIeNaTh 3ampoc Ha Jioboe kadectBo QoS, Ho CMTS (wmm o6bekt mociie CMTS)
SIBIISIETCS] €AMHCTBEHHBIM 00BEKTOM, KOTOPOMY MOPYYEHO MPEAOCTABIATH WU OTKJIOHSTH 3allPOCHI
o xkagecTBy QoS.

Obwvexmuol IPCablecom, HACKOMIbKO 5MO 803MONCHO, HE OOJNHCHBL OblMb 0CE8E00MAEHbL 00 0COObIX
npumumueax u napamempax QoS DOCSIS

Jns mpoexra IPCablecom, mogo0HO0 M000My IpyroMy MPHIOKEHUIO, KOTOPOE UCTIONL3yeT IP-ceTs,
IeJb TMPOCKTUPOBAHUS COCTOMT B TOM, 4YTOOBI CBECTM K MHHHUMYMY KOJHYECTBO CBEJCHHIA,
XapaKTePHBIX [T 3BEHBEB JOCTYIIA B MPUKIATHOM YPOBHE. UeM MeHbIIIe CBEJICHHIA O CBS3SIX IOCTYTIa
B TIPUKJIIATHOM YypOBHE, TeM OOJbIEe TPWIOKEHUH OymeT TOCTYITHO IS pa3pabOoTKu u
Ppa3BEPTHIBaHUA, U TEM MCHBIIC 6yaeT np06neM I10 UCIIbITAHUAM U NOAJCPIKKE.

IlosmopHnoe ucnonvzosanue pecypcos QoS 0151 Hedelicmayouux/ycmapesuiux ceancos

HeoOxoaumo MCToOnb30BaTh W HepepaclpeneisaTh aparoneHHble pecypchl QoS, mpuHamiexanme
ceaHcaM, KOTOpbIe OOJIbINE HE SBISIFOTCS aKTUBHBIMH, HO HE OBUIH JIOJDKHBIM 00pa3oM oTceueHbl. He
ciemyeT uMeTh "yTeuek" pecypcoB B 38eHe DOCSIS. Hampumep, ecimm moayns kimenta [PCablecom
paboTtaet HeucnpasHo nocpenu ceanca [PCablecom, To Bce pecypebt QoS DOCSIS, ucnonb3yemeie
CEaHCcoM, CIIeyeT OCBOOOIUTH B Mpeieax MPUeMIIEMOT0 IPOMEKYTKA BPEMEHH.

ﬂuHamuquKoe U3MEHEeHUEe NOAUMUKU QOS

JKenmaTenpbHO AMHAMHYECKH M3MEHATH NOMUTHKY QoS it abonentoB. Hanpumep, 3To TpeboBanme
oOparaercst K CHOCOOHOCTH U3MEHSITh YPOBEHb OOCTYKMBaHUS KITUSHTA (HApUMep, pacIlupeHHbIH
oT "OpoH3oBoro" oOcCIy:KUBaHUs 10 "30J10TOro" OOCHyXKMBaHUS) Ha XOHmy, 0e3 TepeyCTaHOBKH
mozaema CM.

Abcomomuoe munumanvroe epems 3a()€prCKM npu yCmarnoe6JleHUU ceanca u nocie NOOHAMUA mpy6}<u

Hna motpeburens cerp [PCablecom momkHa MO3BONATH IMYJSIIMIO M PAaCHIMPEHHE OIBITA CETH
KTCOII, a takxe mokHa OBITH OJMHAKOBO NOOPOKENATEIbHOM, €Cii He Jy4lle, B H3MEPECHUX
3a7Iep>KKU IIPU YCTaHOBIICHUU CEaHCa U MOCIe CHATHA TPYOKH.

MHOZOKp(lmele 06H06p€M€HHble ceancol

XKenatenpHO pacmpenenats pecypchl QoS (Hampumep, MOJIOCY MTPOITyCKAHWS) HE TOJBKO JUIS
WHANBUAYAJbHBIX JIBYXTOYC€UYHBIX CECAHCOB, HO TAKXKE U JJII MHOTOKPATHBIX IBYXTOUCYHBLIX CCAHCOB
(HarmpuMep, BHI30BbI KOH(EPEHIICBSA3H, COCTABHBIC BBI30BHI ayAHO/BUICO).

Jlunamuueckas noocmpotixa napamempos QoS 6 cepedune ceancos IPCablecom

s yemyru [IPCablecom momkHa CyIecTBOBATH BO3MOKHOCTE H3MeHeHH Q0S B cepeuHe ceanca,
HampuMep, OCYIIECTBIEHHWE Ha BCEM CETH HACTPOWKH PECYpCOB WM CO3JaHHE COBMECTHMBIX
napametpoB KOJIEKA (TpeOyrommux nzmenenust QoS), MM HATHYKE ONPeIeIieMOH MOIb30BaTeNIeM
XapaKTEePUCTHKH ISl ©3MeHeHHs ypoBHel QoS, mim o0HapyeHre HOTOKOB JaHHBIX (PaKCHUMHUIIBHBIX
anmapaToB WM MoaeMoB (TpeOyromiee m3MeHeHust merona cxkatusi KOJEKA mo cpaBHeHuio ¢
[ITU-T G.711].

Tloooepoicusamv modenu ynpagnenus mrozoxkpamusimu QoS

MoryT OBITH HCHIOHEHBI KpaltHHUE CIy4yau AJIs1 MHULMAUUK cUrHann3anu QoS Kak OT a0OHEHTCKOM
CTOpPOHBI, TAK U OT CETEBOH CTOPOHBL. B curHanmmsammm oT aOOHEHTCKOH CTOPOHBI IPHIOKEHHE
MOKET HHUIIMAIN3UPOBATh CBOI 3ampoc Ha kKauecTBO QoS HeMeIJICHHO, KOT/Ia MPUIIOKCHUE CUUTALT,
yTO OHO Hyknaercs B QoS. Kpome Toro, curnanuzanus oT aDOHEHTCKON CTOPOHBI MOJICPKUBAET
NpUKJIaTHBIE MOJENH, KOTOPBIE SBJISIIOTCS paBHONPABHBIMU. B cUrHamM3amuy OT CETEBOH CTOPOHBI
peanu3anyus NPUI0KEHHUs KOHEYHOH TOYKH MOXET HE MMETh IOJIHOTO IPECTaBICHUS O KayecTBeE
QoS (ocobernno B cetn DOCSIS). CurHanu3arysi OT CETeBOH CTOPOHBI MOIJEPKUBACT MTPHUKIATHBIE
MOJIENIH, KOTOPBIEC MOCTPOEHBI 110 NPUHIHKITY "KIMEeHT-cepBep" (C cepBepoM, KOTOPOMY JIOBEPSIIOT).
Oxwunaetcs, uro B ceTsix [PCablecom (u B apyrom mnpuioxennn) OyIyT NMPHCYTCTBOBaTH 00€
Mojeni. Jta PekoMeHanus npeqHazHaueHa TONbKO JIIsi CATHATU3AIMN OT a0OHEHTCKOM CTOPOHBI.

Hoooepoicka cuenanusayuu QoS kax om ecmpoennozo adanmepa MTA, max u om agmoHOMHO20
aoanmepa MTA
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CrnemyeT IMETh BO3MOKHOCTh co00IIaTh 0 kadectBe QoS Kak oT BcTpoeHHoro anantepa MTA, Tak
u oT aBToHOMHOro amantepa MTA. JlanHas PexomeHmaIsi OTHOCHUTCS TOJBKO KO BCTPOEHHBIM
azanTepaM, UCIOIB3YIOIMUM MPSMOM nocTym k curHamm3aruu MAC DOCSIS.

52 CeteBble d1eMeHTHI 1ocTyna QoS nmpoekra IPCablecom

Jus monnepxku QoS B cersax [PCablecom ucmonb3yroTes CleqyONIue CeTeBbIe AIEMEHTHI.

521 Apanrtep myabTuMeauniiHoro repmuHana (MTA)

CerteBpIM KIIHEHTCKUM ycTpoiicTBoM [PCablecom (7. e. amantepoM MTA) MOKeT OBITH OJTHO M3 CICTYIONTHX
YCTPOWMCTB. DTH yCTPOWCTBA IOCTOSHHO HAXOSATCA B TIOMEIIEHWH KiWeHTa u depe3 kaHan DOCSIS
CoeIMHEeHEI ¢ ceThlo. [Ipeanonaraercs, uro Bee agantepsl MTA 10mKHBI OCYIIECTBISTh HEKOTOPBIA TPOTOKOI
CUTHAIIM3AINH MyJIbTUMeua, Harpumep, tana [ITU-T J.162]. Agantep MTA MoxeT OBITh THO0 YCTPOHCTBOM
CO CTaHJapTHBIM JIBYXIIPOBOJHBIM Telle()OHHBIM anmnapaToM B KoHpuryparuu MTA-1, unn moxer 100aBiIsITh
BO3MOXHOCTHU BBOJIa/BBIX0/a BUEO B KOHpHUrypauuu MTA-2. OH MOKET IMETh MUHUMAIIbHBIE BO3MOKHOCTH
WIA MOXET OCYIIECTBIATHh 3TH (DYHKIMOHAIBbHBIE BO3MOXXHOCTH HAa MYJIBTHMEIUIHOM TEPCOHATHLHOM
KOMITBIOTEPE U IMETH B CBOEM PACIIOPSHKEHHH BCE BO3MOXKHOCTH IEPCOHATBHOTO KOMITHIOTEPA.

C toukwu 3peHus kagecTBa QoS mMeroTcs aBa Tuma amantepoB MTA.

1) Berpoennbiii/unterpupoBannbiii agantep MTA. DTo MyJIbTUMEAUNHBIA TEpMUHAN KIMEHTA,
KOTOpHBIX BKI049aeT B ce0s uaTepdeiic MAC-yposus DOCSIS k cetu DOCSIS.

2) ABToHOMHBIH anantep MTA. DTO KIHEHT, KOTOPBIM OCYIIECTBIISIET MYJIbTUMEIUNHBIE
(hyHKIIMOHAIBHBIE BO3MOXXHOCTH Oe3 BKItoueHus B coctaB mHTepdeiica MAC-ypous DOCSIS.
AptoHOMHBIN amantep MTA Oyzaer oObiuHO wucmosb3oBath Ethernet, USB, (yHuBepcanbHyIO
MOCIIEOBATENbHYIO IIHHY) WM ycTpoicTBo mo ctanaaptry IEEE 1394 B kauectBe (u3mueckoro
npucoenuHeHus kK Mmomemy CM. ABToHOMHBIA amantep MTA MoXeT OBITh MOJCOEAWMHEH K CETH
KJIMEHTa U HCIOJb30BaTh TPAHCIIOPTHBIE CPEACTBAa CETH KIHEHTa (BO3MOXKHO, BKIIOYAs
POMEXYTOUYHbIe MapIpyTH3aTopsl IP), uToObI ycTanaBnmuBaTh ceanchl yepes cetb DOCSIS.

5.2.2 Kabeabnslii mogem (CM)

910 cereBoit anemenT IPCablecom, kak onpeneneno [ITU-T J.112], Pekomenganmeit MCO-T J.122 nnm 6omee
no3nauMu  Pexomenmanmsmu. Kabenpapiii Mogem (CM) oTBedaeT 3a KiIacCH(PHUKAITHIO, OCYIICCTBICHUE
HaGHIOILCHI/ISI U MAapKUpPOBAHHC IMAKETOB, KAK TOJLKO IMPOTOKOJaMU CUTHAIW3AlUH, OINMCAHHBIMU 3ACCh,
YCTaHABIMBAIOTCS MOTOKU TpaduKa.

5.2.3 Cucrema 0KOHEYHOI0 ycTpoiicTBa KadeabHoro mogema (CMTS)

CMTS otBeuaer 3a pacrpejieleHue U TUIaHUPOBaHUE IIUPHUHBI MOJIOCHI JIJI1 BOCXOSIIErO0 U HUCXOJAIIETO
IIOTOKOB B coOTBeTcTBUM ¢ 3ampocaMu MTA wu aBropuzanusMu kadectBa QoS, yCTaHOBIEHHBIMHU
aaMuHucTpatopom cetd. CMTS nelictByer kak Touka ocymiectBieHus noiautuku (PEP) Ha kaxnmyro
CTPYKTYpy npoTokoiia pacnpeneneuus pecypcos (RAP) [IETF RFC 2753].

CMTS ocymectBiser "mumo3 auHamudeckoro kadectBa QoS mpoekrta IPCablecom" (3mecs u pmanee
HazbIBaeMbIi pocTo "nuro3oM") mexay cetbto DOCSIS n maructpansHoi cethio IP. 1103 peanusyercs ¢
HCTIONIb30BaHUEM TAKeTHOH kiaccupukauuu u GyHKuui ¢uistpanuu, onpeaenenHsix B [ITU-T J.112] u
Pexomenmariun MCO-T J.122.

CMTS MokeT OBITh MM MOXKET He OBbITh Takke KOH(PHUTypHpoBaH B KauecTBe oObekTa "I'panuna [S-DS".
I'pannna [S-DS ocymiecTBisieT CTHIK MEKAY CETIMH, UCTIONB3YsI MOJIE)Ib HHTErprupoBaHHOH yciryru (IntServ)
ynpaBieHus KadecTBOM QOS M HEKOTOPYIO IpPYryl0 MOJeib, HanpuMmep audQepeHIHpOoBaHHBIE YCIyTH
(DiffServ).

5.24  Cepsep ynpaBaenus Bbi3oBoM (CMS) u konTpoiep nuioza (GC)

OOmBexT cepBepa ypasienus BeizoBoM [PCablecom (CMS) BeimosnHsieT 00CnyKHUBaHHE, KOTOPOE Pa3peIaroT
anantepam MTA ycraHaBiuBaTh MyJIbTHUMEUHHBIE CEAHCHI (BKIIIOYAsl TAKUE MTPUIIOKEHUS TOJIOCOBOMH CBSI3H,
kak "IP-temedonus" umu "VoIP"). Tepmun "xkourpomaep mnmosza" (GC) ucmonp3yercs st TOTO, 4TOOBI
COCJIaThCsl Ha YacTh Jro0oro Tumna cepepa CMS, KOTOpBIi OCyIIECTBIISET PYHKIMH, OTHOCSIIHECS K KaUeCTBY
00CITy)KHBaHUSI.
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B mogenn aunamuueckoro kadectBa QoS mpoekta [PCablecom xoHTposuiep Hui03a ynpaBisieT onepanuei
uut030B, ocymecTBieHHbIXx Ha CMTS. Kontpomnep GC aeiicTByeT B KauecTBE TOUKH PELICHUS MOJIUTUKHU
(PDP) coracuo cTpykType mpoTtokoina pactupenenerus pecypca (RAP) [IETF RFC 2753].

5.25  Cepsep xpanenus 3anuceii (RKS)

Cepgep xpanenus 3anuceir (RKS) sBusercs cereBbiM amemenToM [PCablecom, KOTOpPBI TONBKO MOTydYaeT
nHpopmaruio ot snemeHToB [PCablecom, omucamnpix B 3toit Pexomenmanmu. CepBep RKS wmoxHO
HCIIOJIb30BaTh B KAYECTBE CEPBEPA HAUUCIICHUS OIUIATHI, TUArHOCTUYECKOTO0 UHCTPYMEHTA U TIp.

5.3 ApxurtekTypa AnHamudeckoro QoS npoexra IPCablecom

Apxurektypa QoS mpoekra IPCablecom ocnoBwiBactcss Ha [ITU-T J.112], mpotokone RSVP IETF wu
rapaHTupoBaHHOM kadecTBe QoS uHterpupoBannbix yciyr IETF.

bonee Touno apxutextypa QoS mpoekra [PCablecom mcmonb3yeT mMpoTOKOI B Ipeenax ceTH KadeapHOoTo
TeneBueHU Tak, kak onpeneneHo B [[TU-T J.112]. Dtu cooOuieHus MOAJEPKUBAIOT CTATUYECKYIO U
TUHAMHYECKYH0 YCTaHOBKY IMaKeTHBIX Kiaccudukatopos (T. e. Filter-Specs) m MexaHW3MBI IJIaHUPOBAHUS
motoka (1.e. flowSpecs), 4ToOBI HOCTAaBUTH YIYUIICHHOE KadecTBO oOciaykuBaHmsa. KadectBo QoS m3
DOCSIS ocHoBaHO Ha 00BEKTaX, KOTOPHIE OIKCHIBAIOT cHenudukanuu Tpadhuka M IMOTOKA, MOZOOHO
oobektaM TSpec n RSpec, kak ompeneneHo B mpoTokoie pesepBupoBanus pecypca (RSVP) IETF. Oto
MTO3BOJISIET OMPEIENATh pe3epBUpoBaHue pecypca QoS Ha OCHOBE KaXIOTO IMOTOKA.

B apxwurextype QoS m3 DOCSIS mnoroku Tpadurka paccMaTpuBaroTCs Kak OJHOHAIIPABIEHHBIEC, TaKUM
00pa3oM HWHTEPAaKTUBHBIA CEaHC BKIOYAET JIBA IOTOKA, KOTOPBIC SIBISIOTCS IMPEIMETOM OIlepauui,
MOKa3aHHBIX HIKE. /s KaXkaoro (0ZHOHAPABIEHHOT0) OTOKA:

Monem CM, rae Tpaduk BXOIUT B KaOeIbHYIO ceTh ¢ kKadecTBoM [P QoS, ABnsieTcst OTBETCTBEHHBIM 3a:

. Kiraccnduxamuio Tpaduka IP B morokax IP QoS, ocHOBaHHYI0 Ha ONpeaeNsIeMbIX CIEIU(UKAIIIX
¢unpTpa.

. OcymectBiieHne (GopMupoBanmss Tpaduka W OCYIIECTBIEHHWE KOHTPOJSA, Kak TpeOyercs
crenuQuKaen moToKa.

. [Homnepxanue COCTOSIHHS TSI AaKTUBHBIX TTIOTOKOB.

. H3menenne mmoasg TOS B 3aronoBkax IP Bocxomsimiero moToka, OCHOBaHHOE Ha ITOJUTHKE CETEBOTO
omeparopa.

. [Toygenue Tpedyemoro kadecta QoS or CMTS.

. [Mpumenenune mexaun3moB QoS DOCSIS nomkHBIM 00pa3zoMm.

CMTS sBnseTcst OTBETCTBEHHBIM 34!

. [IpenocraBnenue Tpedyemoro QoS mogemy CM, 0CHOBaHHOTO Ha KOH(MUTYpAIIUN TTOJIUTHKH.

. Pacnipenenenue mojaockl MPOMyCKaHusi BOCXOSIIETO MOTOKA B COOTBETCTBUU C 3allPOCAMH MOJIeMa
CM wu ceTeBbIMU OJUTHKaMHU QOS.

. Knaccudukanuro KaxJI0oro NpuUOBIBAIONIETO IMaKeTa OT HHTepQeiica CeTeBOH CTOPOHBI H 32
Ha3zHa4YeHHe eMy ypoBHs Q0S, OCHOBaHHOTO Ha OIPENIEICHHBIX (QMIBTPOM CeH(pUKAIIHAX.

. OcymectBienue HaOmoaeHus 3a nojgeM TOS B makerax, MOJYyYSHHBIX OT KaOEIbHOW CETH YTOOBI
HaBS3BIBaTh YCTAHOBKH 1oy TOS cOTMIacHO MONUTHKE KaXI0T0 CETEBOTO OTIepaTopa.

. N3zmenenne nomst TOS B 3aronoBkax [P HucXomsmiero moroka, OCHOBaHHOE Ha ITOJIUTHKE CETEBOIO
omeparopa.

. OcymectBieHue QGopMHUpoBaHHsS TpaduKka U OCYIIECTBICHHWE KOHTPOJNS, Kak Tpedyercs

crienuQuKaIyen moToKa.

. [lepenanpapiieHre MakeToB HHUCXoAAmero moroka k cetu DOCSIS, ucmons3ys Ha3zHAUCHHOE
kauecTBO QOS.

. [lepeHamnpapiieHHE TAKETOB BOCXOISIIEIO MOTOKA K YCTPONCTBAM MAaruCTpaabHON CETH, UCIIONIb3Ys
Ha3HaueHHOe kadecTBO QoS.

. [Tonnepxanue cOCTOSIHUS JJIsl aKTUBHBIX MTOTOKOB.

MaructpanbHas CETb MOXKET HCIIOJIb30BaTh JIMOO MEXaHW3Mbl, OCHOBaHHBIE HA MHTETPHUPOBAHHBIX yCIyrax
IETF, mu6o wucnonms3oBaTh MexaHU3MbI nuddepennrpoBanneix yenyr IETF. B marucrpamsHOW ycmyre
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DiffServ cereBble MapUIpyTH3aTOPHl HANPABISIOT MaKeT, o0ecreynBas COOTBETCTBEHHOE KauecTBo QoS IP,
ocHOBaHHOe Ha yctaHoBke 1oist TOS. B maructpanbhoit yemyre DiffServ TpeOyeTcst cocTosiHUE 1O KaKIOMY
IIOTOKY B YCTPOHCTBAaX MaruCTpaJbHON CETH.

5.4 Hurepdeiicsl QoS

WnTepdeiicel curHanu3anuy 0 KayecTBe OOCIYXHBAHUS ONPEACISIIOTCS MEXIY MHOTMMH M3 KOMIIOHEHTOB
cetu IPCablecom, kak moka3zaHo Ha pucyHke 1. CuUTHaiM3aIus BKIIOYAeT B ce0s Tpollecc Iepernadn
nH(popMarmn o TpeboBaHuax QoS Ha pPHUKIATHOM YpOoBHE (HampuMmep, mapametpsl SDP), Ha ceTeBoM ypoBHE
(manpumep, RSVP) u Ha ypoBHe 3BeHa mnepenaud aaHHbIX (Hampumep, QoS DOCSIS). Kpome Toro,
TpeOOBaHHE ISl OCYIIECTBICHUS IOJUTHKH M CBsI3el CHCTeM MeXIy oOecmedenmem aboHeHta OSS,
YOPABJICHUEM JOCTYIIOM B IpEeAeiiax YIpaBsIeMOW MarucTpaipHO cetu IP M ynpaBieHHEM JOCTYIIOM B
npenenax cetd DOCSIS cozgaer moTpeOHOCTH B JOMOJHUTENBHBIX HHTEpQeicax MEKIy KOMIIOHEHTaMH B
cetu [PCablecom.

PacmmpenHoe oOBsCHEHHE apXHTEKTYPHOW CTPYKTYpHl QOS COmepKHTCS B apXUTEKTYpHOH CTPYKType
IPCablecom [ITU-T J.160] u noka3ano Ha pucyHke 1

kt-q7
pkt-gd cMC/ pki-q CMC/ okt-qd
I—@ KOHTp QJJICD KOHTp OJLICP @_l
IIIrO3a 111034

pkt-ql pkt-q2 pkt-q2 pkt-ql
CM —|_ 5 CM
pkt-q5 pkt-q5 ‘
CMTS CMTS

pkt-q6 pkt-q6

Cepsep Cepsep

XpaHEeHUs XpaHeHusl
3amucen 3anucen

\/\-/ J.163(07)_F01

Pucynox 1 — Uutepdeiicol curnamusanuu QoS B cetu [PCablecom

Untepdeiicer ot pkt-ql mo pkt-q7 moctymubl ast ympaeienuss U oopabotku QoS. He Bce mHTepdeiich
HCTIONB3YIOTCS BO BCEX KOH(UIypalMsx M BapHaHTaxX MpOTOKoJoB. Bece mHTEpdeiicel, kpome uHTEpdeiica
pkt-q5, ucronpsyrotest cucremoit DQOS. B tabmmire 1 kpaTtko ompenesieH Kaxablii HHTEpEic U TO, Kak
Kax1blii HHTEpdeiic ncnonb3yercs B 3Tol cnienudukanuu nuaaMudeckoro QoS (DQoS).

Tab6amua 1 — UaTepdeiicel DQoS

Hurepdeiic Onucanne Berpoennsiii agantep MTA DQoS (10nmo/1HUTe/ILHBIH)
pkt-ql MTA-CM WnTepeiic cayxOw1 ynpasnenust MAC E-MTA
pkt-g2 CM-CMTS QoS DOCSIS, nannunposanusiii Mogemom CM
pkt-g3 MTA-GC/CMC NCS
pkt-g4 Cepgep moarotoBku k pabore CM N/A
pkt-g5 GC-CMTS VYnpasneHue Iro30M
pkt-g6 CMTS-RKS Brinucka cueToB
pkt-q7 CMC-CMC Curnamuszanust or CMC k CMC
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pkt-q1: UaTepdeiic mexny agantrepom MTA u mogemom CM

Ot1oT mHTEpdElc onmpenesieTcsl TONBKO I BcTpoeHHOTo amanrtepa MTA. MuaTtepdeiic packmaasiBacTcst Ha
TpH BCIIOMOTaTeIbHBIX HHTep(etica (moaunTepderica):

. VYrpaBiaeHue: HWCHONB3YeTCS UIS  yIpaBleHUs oOciyxuBaromumMu moTokamu DOCSIS u ux
CBSI3aHHBIMHU ITapamMeTpamu Tpaduka QoS U mpaBuIaMu KITacCH(PUKAIINH.

. CHHXpOHM3AIMS: HCIIONB3YeTCsl NI TOro, 4YTOOBl CHHXPOHH3UPOBATh IMAKETH3AlHI0, W IS
TUTAHWPOBAHUSI MUHAMAJIHHOHN 3a€PKKH U JPOKaHUS.

. TpaHCcopT: UCTIONB3YeTCs I 00pabOTKH MAKETOB B MOTOKE HOCUTENS HH()OPMAIIMU U BBITIOTHCHHUS
COOTBETCTBYIOMEH 00paboTku QOS 10 KaXKIOMY ITaKeTy.

Orot uHTepdeiic konnenryansHo onpezaeneH B [ITU-T J.112]. JIns aBroHoMHBIX agantepoB MTA oOpaser
TaKoro uHrepgeiica He onpeenseTcs.

pkt-q2: UaTepdeiic QoS DOCSIS mexxay mogemom CM u CMTS

3Oto untepdeiic QoS ceru DOCSIS (ynpasnenue, miaHUpOBaHUE U TpaHCHOPT). OyHKIMU yIpaBIeHUS MOTYT
OBITH MHUITUHPOBAHEI MO0 MoseMoM CM, 6o CMTS. Ogrnako CMTS sBisieTcst OKOHYATETEHBIM apOUTPOM
TIOJIMTUKYU U MPEJOCTABISIET PeCypehbl MMyTeM BBIMOIHEHUA yIpaBieHus noctynoM ains cetu DOCSIS. Orot
untepdeiic onpexaenex B [[TU-T J.112].

pkt-q3: Curnanuszanus npukiaagaoro yposus me:xkay GC/CMC n agantepom MTA

D10 mpoTokoy curHammzanmuum cereBoro Bbi3oBa [ITU-T J.162]. Uepe3 stoT mHTEepdElc CUTHAUTH3HPYET
MHOXECTBO TaKWX IapaMeTpoB, KaK IOTOK Cpeapl Tepenadd, aapeca [P, HoMmepa mopToB W BBIOOD
XapaKTepUCTHK KOJIeKa U MakeTu3auu. 1ot uHrepdeiic onpenenen B [[TU-T J.162].

pkt-q4: Curnanuszanus ot DOCSIS/O6ecnieyenne u3 IPCablecom pis mogema CM

OtoT uHTEepdeiic He ucnonb3yercs st curaanu3anud QoS B DQoS.

pkt-q5: Untepdeiic me:xxny GC/CMC u tepmunasamu CMTS

OTOT MHTEPPEHC UCTIOMB3YETCS IS YIPABICHUS TUHAMUYCCKUMHU MUTIO3aMH JIJISI CEAHCOB MOTOKOB CPEIIBI
nepenaun. IToT uHTepdelic gaer Bo3MoxkHOCTh ceTi [PCablecom 3ampamuBaTh ¥ aBTOPHU30BaTh Ka4yeCTBO
QoS.

pkt-q6: Mexny CMTS u cepepom XpaHeHHs 3anucei

Orot unTepdeiic ucnonpzyercss CMTS, urobsr curHanmmsupoBath cepBepy RKS 000 Bcex m3meHeHHAX B
ABTOPHU3AIMH U UCTIOIB30BaHUU CEaHca.

pkt-q7: UaTepdeiic mexny Tepmunanamu CMTS

Orot nnTepdheiic UCIIONB3YyeTCs [Tl YIPABICHHS CEaHCOM M KOOPIUHAIIUU pecypcoB Mexay aByms CMC.

55 Ctpykrypa njs QoS npoekra IPCablecom

Uro0b! ompaBAaTh CBOM 3aTpaTbl K KOHEYHOMY IIOJIH30BATENI0, KOMMEpYEcKas MyJIbTHMEIUHAs yCiayra
(HampuMep, BO3MOKHOCTH OCYIIECTBJICHHSI TOJIOCOBOM CBSI3M) MOXET MNOTPeOOBaTh BBICOKHI YpPOBEHB
[oKa3aTesel KauecTBa TPAaHCIIOPTa U CUTHAIM3ALUY, BKIIOYast:

. Huskyro 3aiepkKy: CKBO3Has 3aJiep)KKa MakeTa JOJDKHA OBITh TOCTaTOYHO MajloH, YTOOBI 3TO He
MEIIAJI0 HOPMAJIBHBIM MYJBTUMEIUHHBIM B3auMoAeHCTBUsIM. s HOopMmanbHOH TenedoHHOI
yciryru, ucnoneaytomiei cetb KTCOIL, MCO-T pexoMeHayeT 3a1epKKy CUTHaJIa TyAa U 00paTHO HE
Gosee 300 mcl. 3amaBasch TeM, YTO CKBO3HAsS 3a/IepXKKa PACIPOCTPAHEHHS 110 MATUCTPAILHON CETH
MOXeT BOOpaTh B ce0si CyLIECTBEHHOE KOJHMYECTBO ATOTO 3amaca 3aJepiKKH, BAXKHO YIPaBISATh
3a/Iep>KKOM Ha KaHalle JoCTyna, 110 KpaliHel Mepe, )1 JalbHUX BBI30BOB.

1 B [ITU-T G.114] ycTanoBneHo, 4TO 3aJepKka B OJHOM HANpaBJIeHHH TOpsAaKka 150 Mc sBiseTcs mpHeMyIeMoil s
GoJIBIIMHCTBA MIPUIIOKEHUH TToJIb30BaTeneill. OTHaKo MPHUII0XKEHHS T0JI0Ca U MIepeiaun JaHHBIX C BEICOKOH CTETICHbBIO
JMajora MOTYT OIIyIIaTh YXYALIEHHE Jake B TOM CIydae, €CIU 3aAEpKKH cocTaBisitoT MeHee 150 mc. IToatomy
CIIeZlyeT MPEMATCTBOBATH JIF0OOMY YBEIHUCHHUIO 3aIePKKH 00pabOTKH (JaXke Ha COSAMHEHHMIX CO BpEMEHEM ITepe1avn
3HAYUTEIBHO HIKE 150 MC), €Clii HeT SIBHBIX BBITOJ JUTS YCIYTH U TIPUIIOXKEHUSL.
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. Huskyro morepro makera: moTeps MakeTa J0JKHA ObITh TOCTATOYHO MAJIOW, YTOOBI KAYECTBO PEUH
WIM TOKa3aTeNn KadecTBa (haKCHMMHUIIBHBIX alapaToB M MOJEMOB TOJOCOBOW IIMPHHBI MOJIOCHI
OIMyTUMO HE TIOBPCKIAINCH. B To0 BpEMs KaK JIs1 BOCIIPOU3BCIACHUA TMOHSTHOU peun gaxe ¢
BBICOKUMHU KO3(PPUIIMEHTAMH MOTEPh MOTYT HCIIOJIB30BATHCS aJrOPUTMBI COKPBITUS TIOTEPb,
pe3yIbTUpYIOIee NCHCTBUE HE MOMKET CUYHTATHCS AJCKBATHBIM I 3aMEHBI CYIIECTBYIOIICH
TeneOHHOW CIY)KOBI ¢ KOMMYTalueW KaHaioB. TpeOoBaHHMS MO TOTEPSAM IS MPHEMIIEMOTO
)Z[eﬁCTBPIfI MOJIEMOB TOJIOCOBOM IIUPUHBI ITOJIOCHI ABJIAIOTCA OaXKC Ooiee CTpOTYMHU, YEM Tpe6OBaHI/I$I
JUTSI TOJIOCA.

. KopoTtkyro 3anmepkky mocie Habopa HOMepa: 3a/epiKKa MEXIy MOJb30BaTeseM, COOOLIAIOIINM O
3ampoce COCAMHEHUS, U IPUHUMAEMBIM TMOJIOKUTEIBHBIM MOATBEPKIEHUEM OT CETHU JIOJDKHA OBITh
JIOCTATOYHO KOPOTKOM, YTOOBI IOJIb30BATENIM HE BOCHPUHUMAIN Pa3HOCTh OT 3aJIEPXKKU TOCHe
Habopa HoMepa, K KOTOPOil OHU MPUBKIKIN B CETH ¢ KOMMYTAITHEH KaHAIOB, W HE MIPEATIOIarai, 4To
CeTh MoTepIiesa Heyjauy. JTa 3ajiepakKKa COCTaBIIAeT HopsiiKa OHOM CeKyHIbI.

. KopoTkyro 3anepxKy nocie mogHITUs TPYOKH: 3a/IepKKa MEX Ty MOTHATHEM T10JIh30BaTeIeM TpyOKH
3BOHSIIIETO Tele)OHA U MPOCEUKOM TOJIOCOBOTO TPAKTA JODKHA OBITh JOCTATOYHO KOPOTKOM, YTOOBI
MPUBETCTBUE "ali0" He OBUIO OTCEYeHO. DTOH 3a7epiKKe CaeayeT ObITh He 00Jiee HECKOIBKUX COTCH
MUJITUCEKYH/I (B M€aJbHOM cily4ae MeHbIue, ueM 100 mc).

KiTroueBbIM BKJIaJJOM CTPYKTYpBl JHHAMUYECKOTO KadecTBa QOS sBIsIeTCS pacrno3HaBaHUE IMOTPEOHOCTH B
KOOPAMHALMY MEXKIYy CUTHAIM3alued, KOTopas yIpaBisieT JOCTYIIOM K KOHKPETHBIM NIPUKJIAAHBIM yCIIyram,
U YIIpaBJICHUEM peCypcaMu, KOTOPOE YIPaBIsieT JOCTYIIOM K pecypcaM CETEBOTO YPOBHs. DTa KOOPAHMHALHS
obecrieurBaeT pPAd KPUTHYECKUX (QYHKUME. OTO rapaHTHpyeT, YTO MOAJIMHHOCTH MOJb30BaTeNeH
YCTaHOBJICHBl M MM JaHbI MOJHOMOYHS IIepej ITOJNydeHHEeM JOCTyNa K pacIMpeHHOMY KadecTBy QoS,
CBA3aHHOMY C YCJIYroil. DTO TapaHTHPYeT, YTO CKBO3HBIE CETEBBIE PECYPCHl OYAyT OOCTYIHBI TeEpe
NpUBEACHUEM B TOTOBHOCTh ajantepa MTA mnyHkTa HasHadeHus. HakoHen, 3To TrapaHTHpyeT, 4YTO
UCTIONIb30BAaHUE PECYpCOB PACCUMTAHO JOJDKHBIM 00pa3oM, COBMECTHMBIM C COIJIAIICHHSAMH IO
TpPaJUIIIOHHOMY TeJdeQOHHOMY OO0CTyKMBaHHIO (KOoTopoMmy HekoTopwie yciayru [PCablecom momoOHBI ¢
TOYKHU 3PCHUA KJ'II/ICHTa), B KOTOPOM HAYUCJICHHUEC OIUIAThl MPOUCXOAUT TOJIBKO IIOCJI€ TOI'O, KaK Y4aCTHUK,
MOJTyYarONUi CBA3b, CHUMAeT TPYOKY.

Uro6bl moaAepKUBaTh BEINIEyKa3aHHBIE TPeOOBaHMSA, MPOTOKOIB QOS 00EecCeyMBaIOT, 9TO BCE PECYpCHI
(UKCHPYIOTCS IS BCEX TPAaHCIIOPTHBIX CETMEHTOB IMEpe]] TeM, KaK MPOTOKOJIbI CUTHATU3AIMN MPUBEAYT B
TOTOBHOCTH ITyHKT Ha3HaueHHUs. AHAJOTMYHO, BO BpEMsI pa3phiBa ceaHca, MPOTOKOIbl QOS BKIIOUAIOT B ce0s
Mepbl A7 OOecledeHus: TOro, 4ToObl BCE PECYpChl, BBIACICHHBIE MCKIIOUUTEIBHO CEaHCy, ObLIH
0cBOOOXIeHbI. be3 3Toil KoopauHanMK MeXy IByMS HalpaBICHUSIMHU TOTOKOB JAHHBIX JJIS OJIb30BaTeNei
ObUT0 OB BO3MOKHBIM paspyllaTh ymnpasieHHe KadecTBOM QoS M momydaTh OecriiaTHOE OOCTyKHBaHHE.
Hanpumep, ecau niatsmuii KIMEHT 3aBEpLIAET CEaHC, a HeMJIATAINN KIHMEHT 3TOT0 HE JIeJIAeT, TO OCTAETCS
"ITOJIOBUHHBIN KaHAI", KOTOPHIH MOXXHO HCIOJIb30BAaTh JUISI MOIICHHHMYECKOTO TEPEeHOCa JAHHBIX B OJHOM
HanpasiaeHuH. [IpoTokonsr QoS anmpoKCHMHUPYIOT CEMaHTHKY TPAaH3aKIMK "BCE WIM HUYETO" JUIs CO3/IaHUs
Y pa3pylIEHUs ceaHca.

KenarenpbHO, YTOOBI MEXaHW3MBI, HCIONB3yEeMbIE JJIS OCYIIECTBICHHSI CeaHca, OCHOBBIBAINCH Ha
CYIIECTBYIOUIMX CTaHAAPTaX M MPaKTHKE, a TaKKe YTOOBI Pe3yJIbTaThl 3TOW paboThl ObUTH TPUTOIHBI IS
MOAJIEPKKN aNbTEPHATUBHBIX MOJEIEN BBI30BOB. JTH MOXKEJNAaHUS JOJDKHBI MPUBECTH K HCIOJIb30BAaHUIO
mpotokona peansHoro Bpemenn IETF (RTP), 4roObl mepeHOCHTh MyIbTUMENUHWHBIE JaHHBIE,
TPaHCTIOPTUPYEMEBIE C TIOMOIIBIO MTPOTOKOJIA Tofib3oBaTenbekux neirarpamm (UDP) IETF. Curnanmsarus B
rmojioce paboYMX YacTOT JAJISl yCTAHOBIIEHHUS] KayecTBa OOCITY)KMBAaHUS OCYIIECTBISIETCA C HMCIIOJIb30BaHUEM
coobmennit DOCSIS ¢ nuramMugeckum QoS.

Apxutektype QoS cienyer obecriednBaTh NOIEPKKY HOBBIX BOSHUKAIOIINX MPHUIIOKEHHH, KOTOPbIE 3aBUCST
OT JJOCTaBKH MHOTO3JPECHBIX JaHHBIX. XOTS 3TO HE SABISAETCS CTPOTMM TpeOoBaHMEM B apxuTekType QoS,
MPeOCTaBIICHNE MTOAEPIKKHY T MHOTOaApEeCcHOH nepeaayn odecneuuT Oyayliee pasBuTre doraroro Habopa
MYJIETUMEIUAHBIX TIpHIoKeHui. Eime He wnccienoBaHo, OyAyT Ju OECHIOBHO MOIJEPXKHUBATh WM HET
MHOT'0aJJPECHYIO IIepeAady BBEACHHBIE 3/1€Ch PACIIUPEHUS YIIPABICHUS PECypCaMHu.

Juis uened ymnpaBiieHUsT KadyeCTBOM OOCIY>KMBaHUs HECYIIMH KaHaN JUIs CeaHCa YIpPAaBIseTCS Kak TpHU
OTJIMYAOIIMXCSl CETMEHTA: CETh JOCTYyMa JJIs UCXOJAIEH CTOPOHBI CeaHca, MarkcTpajibHas CeTh U CETh
JOCTyTa Ui 3aBepmaromeil cTtopoHsl ceanca. CereBbie pecypchl DOCSIS ympaBisroTcss Kak Imapa
JAUHAMHUYCCKHUX O6CJ'[y)KI/IBaIOHII/IX IIOTOKOB, HCIIOJIB3YA MCXaHH3MBbI, OIIpPCACJICHHBIC B
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Pexomenmamuu [ITU-T J.112]. MaructpaibHbIMU pecypcaMi MOXHO YNPAaBJIATh JHOO Ha OCHOBE KaXIOTO
MIOTOKa, 1100, OoJiee BEPOSATHO, C TOMOILBI0 MEXaHW3Ma TPYIIIIOBOrO KayecTBa 00CIYKUBaHUs. Y IpaBIeHUE
MarucTpaJbHBIMU PeCypcaMH BBIXOINT 32 PAMKH 3TOW PexoMeHarmm.

Konctpyxknus, onpenenenHas ¢ moMoIbio QoS, Ha3bIBaeMast ui1030M, IPENOCTABIAET TOUKY YIIPABICHUS A
MOJICOEANHEHNSI CETeH IOCTyna K MarucTpajbHOM yciayre BBICOKOro KauecTBa. LlImro3 peamusyercs c
romompio cucteMbl CMTS ® COCTOMT W3 mMakeTHOro Kiaccudukaropa, HabmomaTenst 3a TpahuKoM H
uHTEepdeiica K 00bEKTY, KOTOPBII COOMPAET CTATHCTUUECKUE TAaHHBIC M COOBITHS (BCE M3 ITUX KOMIIOHEHTOB
cymectBytoT B cetn DOCSIS). L1103 MOXET rapaHTHpOBaTh, YTO TOJNBKO TE€ CEAHCHI, KOTOPBIE OBLIM
aBTOPU30BaHbl IIOCTABIIMKOM YCIYT, IONY4al0T YCIyry BBICOKOTO KauecTBa. LlInmro3el ympaBistoTcs
BBIOOPOYHO IS [TOTOKA. YTO KacaeTcs yCIIyT TOJI0OCOBOM CBsI3U, OCHOBaHHBIX Ha [PCablecom, To OHM OTKPBITHI
JUIT MHAWBUAYaIbHBIX BbI30BOB. OTKpBITHE LUII03a BKIOYAET B ceOsi MPOBEPKY YMPABJICHHUS JOCTYIIOM,
KOTOpasi BBINOJHAETCS TOTAA, KOTJa OT KJIMEHTa NMPUHHMMAETCs 3alpoc Ha YIpPaBIEHHE pecypcamu i
HHAWBUAYAIbHOIO C€aHca, U B CIy4ae HEOOXOAMMOCTH 3TO MOXKET BKJIIOYAaTh B ce0sl pe3epBUPOBAHUE
pecypcoB B ceTH Juisl ceaHca. OUIbTp MaKeTa BOCXOASIIET0 MOTOKA B LUIIO3€ MO3BOJSET MOTOKY IMAaKETOB
[I0JTy4aTh pacIIipeHHoe kKauecTBO QoS I ceaHca OT ONpeAeNeHHOro aapeca uctounuka [P u Homepa nopra
K OIIPEIEJICHHOMY afipecy IIyHKTa HasHadeHus [P u Homepy nmopta. @UiIbTp HUCXOISIIETO IAKeTa B IUIIO3€E
[T03BOJISIET TIOTOKY NMAKETOB MOIyYaTh paciIupeHHoe kadecTBo QoS ais ceaHca OT ONpeesieHHOro ajpeca
ncrouHuka IP k onpezeneHHOMy agpecy IyHKTa HazHaueHus [P u HoMepy nopra.

1103 ABIIIETCS JTOTHIECKUM 00BEKTOM, KOTOPBIH ITOCTOSHHO HaxoauTes B cucteme CMTS. Unentudukarop
GatelD cBsi3aH ¢ WHIWBHIyaJIbHBIM CEAaHCOM W TOJNAETCsA HWHTeprpeTanuu B mumo3e; GatelD sBrisercs
HUACHTHU(PHUKATOPOM, KOTOPBIH OyJeT YHUKAIBLHBIM Ha MecTHOH ocHOBe B TepMuHanax CMTS u Ha3Hawaercs
stoii CMTS. lIlmo3 no cBoel npupone sABISETCS OAHOHANpaBieHHbIM. Ecny nuto3 "3akphIT”, TO AaHHEBIE,
HOyIIAe B HUCXOIAIIEM/BOCXOIAIIEM MOTOKax Ha ceTh moctyma DOCSIS, Moryt OBITH 100 OTOpOIIICHE!,
nubo MoryT oOecmednBaTh YCIyry HAWIydliero ycuius. BpiOop oTOpachiBaHWSI TMAaKETOB WM HX
00CITy>KMBaHUS HA OCHOBE HAWIYULIET0 YCHIINS SIBISIETCS BBIOOPOM MOJUTHUKY TIOCTABLIMKA.

KonTtpomnnep nuo3a sBiIseTcsi OTBETCTBEHHBIM 3a IIOJIMTHKY PELISHUS TOTO, CIEAYET JIM U KOIZla OTKPHIBATh
nutro3. 1103 3apaHee ycTaHaBIWBAeTCS IO 3aIPOCy YIPABICHUS pecypcaMd. DTO TO3BOJIAECT (PYHKITUH
MOJIMTUKH, KOTOPask pacIioyiaraeTcsi B KOHTpoJIepe IITi03a, ObITh "0e3 COCTOSHUS", B TOM CMBICIIE, YTO OHA He
HY’>XJaeTcsa B 3HAHUM O COCTOSHUHU CEaHCOB, KOTOPBIE YK€ BBITOIHSAIOTCS.

B 10 BpeMs kak IITI03 yHpaBiseT MOTOKOM I'apaHTHPOBAHHOTO KadecTBa (QOS, npyrve NMOTOKH, TaKHe Kak
RTCP unu cooOueHns curHann3alum, He KOHTPOIUpYIoTes nuro3oM. [logaepkanue yirydeHHOTo KayecTBa
QoS 111 cooOIIeHnd CUTHAIM3AIMHE MOKET UTPaTh OYSHb BAXKHYIO POJIb, B CIIy4ae eciu KabeabHas crucTeMa
HCIIONIB3yeT BBICOKMH Tpaduk ¢ HambompmuM ycwineM. Jis gocTkeHus Iene >ddexkTuBHOMN
CUTHAJIM3allM, ONMHCAHHBIX B Hadale JAaHHOTO pa3/eia, MOXKET OKa3aThCsl PEIIAIONINM HCIIOJIb30BaHNE
BBIACJICHHOI'O KaHaJla CUTHAJIM3alu1 C IPaBUJIbHBIMU KOHCTPYKIUAMU, OIMPEACICHHBIMU QOS HCO6XOI[I/IMO
OTMETHTH €Ille, YTO TouHas mpupoaa QoS, maHHOro KaHaia 3aBUCHUT OT Tpaduka u KOHCTPYKIMH CMTS u
OCTaBJISIeTCS HA YCMOTPEHHE MPOaBIIa.

5.6 TpeOoBaHus K yIpaBJIeHUIO pecypcaMu ceTH A0CTyNa

ObecnieyeHre yciryr roJ0COBOM CBsI3H 10 ceTaM [P ¢ Tem ke caMbIM ypOBHEM KadecTBa, KaKOi JOCTYIeH Ha
cetu KTCOII, ycranaBnuBaeT IpaHUIbl HA METPUKY 3aJEPXKKHU U ITOTEPb ISl TOJIOCOBBIX ITAKETOB U TpeOyeT
AaKTUBHOTO YIPAaBJICHHs pecypcamH Kak B CETH JOCTyIa, Tak U B MarucTpanbHoil cetu. IlocraBmmk yciayr
JOJKEH OBITh CIIOCOOEH YIPAaBIATh JOCTYIIOM K CETEBBIM pecypcam, YTOObl FapaHTUPOBATh, YTO aJeKBaTHAs
IIPOIYCKHAasi CHOCOOHOCTh JOCTYIIHA HA CKBO3HOW OCHOBE, JJa)K€ IIPX HEOOBIYHOM COCTOSIHUM MJIM COCTOSIHUH
neperpy3ku. IlocraBmiuk yciyr MOKeT A0OMBAaTbCA [IOMOJHHUTENIBHOIO J0X0Ja 3a OOeCIeYeHHe YCIyr
TOJIOCOBOM CBSI3M C 3TUMH YIYUIIEHHBIMH XapaKTepUCTHKaMM KadecTBa (T. €. Ka4ecTBO KpPOME TOTO, YTO
MOJTYYE€HO MPH 00CITYKMUBaHUH 10 METOAY "HaMIy4Iero ycumius'"). MexaHu3Mmbl, IpeAoCTaBIsIeMbIE 3/1€Ch IS
YOpaBIsieMOr0 JAOCTyNa K YJIy4dlIeHHOMY KadecTBy (QO0S, mal0T BO3MOXKHOCTH TOCTaBIIUKY YCIIYT
rapaHTUpPOBaTh, YTO JOCTYN 0OECIEYMBACTCS TONBKO JUIS YIIOJTHOMOYEHHBIX M OTMO3HAHHBIX MOJIb30BaTENCH
Ha TI0CE€aHCOBOI OCHOBE, 1 HET KPayKU TaKOW YCIYTH.

KnmenTsl ycinyru coo0IaroT o CBOMX IapaMeTpax Tpaduka 1 SKCIUTyaTalMOHHbIX XapaKTepUCTHKaxX "Iuto3y"
Ha Kparo CeTH, TJe CeTh MPUHUMAET pemieHne 00 yImpaBleHNH JOCTYTIOM, OCHOBAaHHOE KaK Ha JIOCTYITHOCTH
pecypcoB, Tak U Ha HHPOPMALMY TTONUTHKH, CBI3aHHOH CO HIJTIO30M.
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B DOCSIS mnpomyckHass cHocoOHOCTh CETH OTrpaHWY€Ha, W HEOOXOAWMO OCYILECTBISTH YIpaBICHHE
pecypcamMu "HO KaXXIOMy MOTOKY". B MarucTpainbHON CETH MOTYT HUMEThCS HECKOJIBKO allbTepHAaTUB B
IUama3oHe OT "ympaBieHHMS IOCTYIOM IO KaXXAOMY TPAH3UTHOMY YYacTKy Ul KaXJoro MoToka" 10
KpYITHOMacIITaOHOTo o0ecriedeHus pecypcoB. Jta PexoMeHaamust IMeeT AeJ0 TOIbKO ¢ KauecTBoM QoS ceTH
JOCTyIa U HE MOXET CIY’KUTb PyKOBOACTBOM OTHOCHTENBHO cxeM QOS MarucTpanbHBIX CEeTEH.

5.6.1 IlpexoTrBpaimieHue Kpaxxu yCJayru

CerteBbIe pecypchl, BBIICTICHHBIE CEaHCY, 3aIIUIICHEI OT 3I0YTIOTPEOISHNS U BKIIFOYAIOT!

. ABTtopuzanuto u 3amuty: ObecriedeHue Toro, 9To MOJIb30BATENN OTIO3HAHKI U YIIOJTHOMOYEHBI TIepe/T
MOJy4YEeHHEM JOCTyIa K paclIMpeHHOMY KauecTBY QOS, CBS3aHHOMY C YCIYIol rOJ0COBOM CBSI3H.
CepBepy CMC/koHTpOIUIepY MUTI033, YYaCTBYIOMIEMY B CHTHAJIM3AIMHM BBI30BA, IOPYYASTCS
BBIMOJTHUTB 3TH MPOBEPKH, M 3TO SAHMHCTBEHHBIH 00BEKT, KOTOPOMY IOBEPSETCS CO3AaHUE HOBOTO
nomo3a B cucteme CMTS. C touku 3penust ynpasneHuss QoS CMC/GC neiicTByeT Kak cepBep
momutuku (PDP — policy decision point).

. VYnpasnenue pecypcom: OOecriedeHHE TOTO, YTO HCIIOIB30BAHUE PECYPCOB YUUTHIBACTCS JOJKHBIM
00pa3oM B COOTBETCTBHH C COTJIANNICHISMHE TTOCTABIIHKOB, KOTOPBIE sABII0oTCS dacThio cetn KTCOII,
B KOTOpOﬁ HaYUCJIICHUE OIIaThI IIPOUCXOUT TOJIBKO ITOCJIC TOI'0, KaK BBI3BIBAEMBII Y4aCTHHUK CHUMACT
TpyOKy. DTO BKJIFOUACT B ceOsl MPEAOTBPAIEHHE HCITOIH30BAHUS 3aPE3CPBUPOBAHHBIX PECYPCOB JUISI
Henell, OTIMYAIIUXCS OT CeaHca, KOTOPOMY OHH TMpeJHa3HAa4eHbl. OTO JIOCTUTAETCA ITyTeM
HCIOJIB30BaHU HNIJIFO30B Y KOOPpAWHAIIMKU MEXKAY HIITF03aMH, KOTOPBIC CBA3BIBAIOT BMECTC MEXaHN3MbI
(GUIBTpaLK aJPECOB C PE3EPBUPOBAHIEM PECYPCOB.

Tak Kak Ha ATy YCIYry MOXKET HAYHCIATHCS IIaTa Ha OCHOBE IO KaXKJOMY HCIOJIb30BaHHIO, TO MMEETCS
CYIIIECTBEHHBIN pHCK 0OMaHa M KPakd YCIyTH. APXUTEKTypa AaeT BO3MOKXHOCTH ITOCTABIUKY OCYIIECTBISTh
HAYWCIIEHHE OIJIaThl 32 KayecTBO OoOCIyxuBaHHA. TakuM 00pa3oM, 3TO NpENOTBpaIlacT CICHAPUU Kpax
YCIIyT, 9aCTh KOTOPKIX onucaHa B [Ipunoxenun L.

CreHapuu Kpax yclnyT yKa3blBatoTCa B 3ToM Pexomennanuu u B Ipyrux Pexomennanusx. OHU MOTUBUPYIOT
HEKOTOPLIC KOMITOHCHTBI QOS, a TaK)XE apXUTCKTYpP U IPOTOKOJIOB CUTHAJIM3AI[UX BBI3OBA.

5.6.2 JIByx¢asnas ¢pukcanus pecypcos

JByxda3Hblii TPOTOKOJ Ui (PUKCAIIMM pecypca SBISICTCS CYIISCTBEHHBIM JUIS KOMMEPYECKOH YyCIyru
TOJIOCOBOM CBSI3U O ABYM NMPUYMHAM, KOTOPHIE YHHUKAIBHBI [0 OTHOIICHUIO K TPEOOBAHMSIM, CBS3aHHBIM C
Takoil ycimyroi. IlepBoe, OH rapaHTUPYET, YTO PECYPChl NOCTYIHBI NIEPE] TEM, KaK YUYaCTHUKY Ha JaJIbHEM
KOHIIE COOOIIAI0T O TOM, YTO OCYIIECTBISETCS BXOASIIAs CBsA3b. BTOpoe, OH rapaHTHpYeT, 4TO 3amuch 00
HCIIONb30BAaHUU UM BBICTABICHUE CUETa HE HAUMHAIOTCS A0 TeX IMOp, MOKA HAa JajJbHEM KOHIE HE CHUMYT
TpYOKY, UTO SBIIAECTCS TAKXKE TOYKOH, B KOTOPOH MOKET OBITh OCYIIECTBIICHA IPOCEYKa rojloca. DTH CBOMCTBA
MIPEAOCTABIISIOTCS TIPOTOKOJIAMUA CHUTHATM3allMd OOBIYHON TeNeQOHHM; C TMOApPAKAHHEM TOH XKe caMoi
cemanTuke. Kpome Toro, ecnmm mojoca MPOITyCKaHUS pacTpeieNseTcs Mpeke, YeM Ha JadbHeM KOHIIC
CHUMAIOT TPYOKY, TO CTAHOBUTCS BO3MOXKHOU Kpaxa yciyrd. TpeOys OT KOHEUHBIX TOYEK HEeIBYCMBICICHHO
TTOCBIIATEH COOOIIEHNE (DUKCAITIH, MOKHO TTOJIYIUTh TAPAHTHIO TOTO, UTO 3aIHCH 00 MCIIOIH30BAaHUN OCHOBaHA
Ha 3HAHUH KOHEYHOH TOYKHU M €€ TOUHOI'O JIEHCTBUS.

Ota CTpYKTypa Takke HMOAJIEPKUBAET TaKue 00BEKTHI, Kak cepBepbl 0ObsBieHni 1 nuto3sl cereit KTCOII,
KOTOPbIE HYKIAI0TCS B IPOCEUKE T0JI0ca MOCIIE MEPBOH (a3bl MPOTOKOJIA YIIPABICHUS PECYPCaMH.

5.6.3  IlpucBoeHHe CerMEHTHPOBAHHOIO pecypca

Juaamudeckas apxutektypa QoS pasnenser ynpaBieHHE pecypcaMd Ha YEeTKHE CETMEHTHI CeTH JOCTyma U
MarucTpajgbHOU ceTH. HazHaueHue CerMeHTHPOBAHHBIX PECYPCOB SIBJISIETCS BBITOJHBIM 110 JBYM IPAYUHAM:

® OHO II03BOJISIET UMETH Pa3HBIC MCXaHU3MbI obecrieueHns moIoc mponmyCKaHud U CUTHAJIM3aluu JJ1sd
I/ICXO,Z[)IIL[E}ﬁ CE€TH, CCTHU NAJIBHETO KOHIIA 1 Mal"I/ICTpaJ'IBHOI\/'I CCTH.

. [na cermeHTOB, OEQHBIX pecypcaMu, OHO TO3BOJISIET COXPAHATh PE3EPBHUPOBAHHME IO KaXIOMY
MOTOKY ¥ OCTOPOKHO YIPaBIISATh UCIIOJIb30BAaHUEM PECYpcoB. B To xke camoe Bpems, Korzia CerMeHThI
MarucTpagbHON CeTH 00J1a/1al0T TOCTaTOUYHBIMU pecypcaMH sl OoJiee KPYITHOTO YIPaBICHHUs, OHO
MO3BOJIIET MaruCTpaIbHOM CeTH N30eraTh COXPaHEHHS COCTOSIHHUS 110 KAKIOMY ITOTOKY M TEM CaMbIM
YIIyYIINTh MacIITaOUPyEeMOCTb.
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Korna 6a3oBast cetb He TpeOyeT SIBHOM CHIHANIM3alKH 10 KaKJOMY MOTOKY (TaK, Kak MarucTpajibHasl yciyra
Diffserv), 370 yMeHbIIaeT BpeMsl, B3TOE [l YCTAHOBJICHHUS ceaHca (CBOOUT K MUHUMYMY 3aJEPXKKy IOcie
Habopa HOMepa), U MO3BOJsIET M30eKaTh BO3ACHCTBHSA Ha BPEMs MPOCEUKH rojoca (CBECTH K MHUHUMYMY
3aJep KKy IOCIIe MOTHATHS TPYOKH).

3TO MOTEHIMATBHO YMEHBIIAET COCTOSTHUE 00beMa PE3ePBUPOBAHHUS, KOTOPOE TOHKHO OBITh COXPAHEHO, SCITH
OTIAJIEHHBIM KIUEHTOM sBiseTcs nuto3 cet KTCOIT.

[Mocne nepBoii (hazbl CUTHANIM3AIMH BbI30Ba 00a KIMEHTA 3aKOHYHIIM COTJIACOBAHHE BO3MOKHOCTEH H 3HAIOT,
Kakue HEeoOXOOUMBI CKBO3HBIE pecypchl. KUMEHTBI TOCBHUTAlOT COOOIICHUsS] YNpPaBICHUS pecypcami,
HCIIONB3Ys nHTepdeiic ynpapisomux ciry:k0 MAC. CMTS npeobpa3yeTt cooOIIeHNs YIIpaBiICHHS pecypcaMu
B IIPOTOKOJI YIIPABIICHHS peCypcaMu, UCTIONb3YEeMBI Ha MarucTpanbHoii cetn (Hanpumep, DiffServ IETF). On
TaKke mpeodpasyeT CooOIIeHHe YIPaBIeHHsI pecypcaMy B IPOTOKOI YIIPABICHUS PECYPCaMH, UCTIONb3YEMBbIH
Ha 3BeHe nocryna (T. e. DOCSIS).

5.64 MH3meHeHHUs pecypcoB BO BpeMsl ceaHca

HmeeTcst BOBMOXKHOCTD U3MEHSATH PECYPCHI, paclpe/ielIeHHbIE IS CeaHca, B TEUCHNE CYIIECTBOBAHMIS CeaHca.
OT0 obseryaeT Takue N3MEHEHUS B CEpeANHE CeaHca, KaK MepeKIIoueHne N3 HI3KOCKOPOCTHOTO T'OJIOCOBOTO
Kojeka Ha kozek G.711, xoraa o0HapyKUBAIOTCS TOHAJIBHBIE YaCTOTHI MOJIEMOB, a TAKXKe J00aBIICHUE JAHHBIX
BHJIEO0 K CEaHCY, KOTOPBI HAYMHAETCS TOJIBKO KaK CeaHc JUIi rojoca.

5.6.5 J/IlmHaMuYeckoe CBSI3bIBAHHE PECYpPCOB

JuHamuueckoe CBSI3bIBAHUE pECypcoB (IIOBTOPHOE pE3epPBUPOBAaHUE) SBISIETCS TpeOOBaHUEM  JUIS
obecrieueHus 3(pPpeKTUBHOrO UCTIONB30BaHUSI PECYPCOB, KOT/IA BBI3BIBAIOTCSA TAKUE YCIIYTH, KaK OXHIAHHE
BbI30Ba. AOCTPaKTHO, IOBTOPHOE Pe3epBUPOBaHIE OEpeT MOJI0CY MPOILYCKaHUs, Paclipee]IeHHYIO AJIsl ceaHca
MEKIY INIABHBIM KOMIBIOTEPOM VOIP U KIMEHTOM, U NEpepacipesessseT Ty e CaMyo II0JIOCY MPOITYCKAHMS
CEaHCy C APYI'UM KIHEHTOM.

BaxXHO MOHATH MOTEHIMAIBHYIO OMACHOCTH B IEpPepaclpeieIeHNH I0JI0CH! MPOMYCKaHHUsI CeaHca, co3aBast
3aTeM HOBBIM 3ampoc Ul pachpeiesieHHs HOBOHM IOJIOCHl MpOmycKaHWsA. ECTh pHCK IPYyroro KIHEHTa,
WCIIOJIB3YIOIIET0 MOCIEIHIO OCTAIOLIYIOCS I0JIOCY MPOMYCKaHUS MEXAYy MABYMs IIaramMH, OCTaBJIASL
HCXOIHBIN ceaHc 0e3 TpakTa rapaHTUPOBAHHOTO Ka4eCTBa. MeXaHU3M ITOBTOPHOTO PE3€PBUPOBAHUS C OHUM
marom n30eraer 3Toro, MOCKOJIBKY I10JI0Ca MPOITYCKAHHs HE CTAHOBUTCS TOCTYITHON APYTHUM KIIMEHTaM.

5.6.6 JImHammueckue mokaszareau QoS

O6meH coobmeHmsiMu QOS MMEeT MECTO B PEeKHMME PEalbHOTO BPEMEHH, B TO BpeMs KakK BBI3BIBAIOIINE
a0OHEHTBl 0XKMIAIOT YCIYTH, KOTOpBIE JOJDKHBI OBITh aKTHBHUPOBAHBI WM M3MEHEHBI. Takum o0paszom,
MIPOTOKOJI AOJDKEH OBITH ObIcTpbIM. KonuecTBO cooOieHnii CBOAUTCS K MUHUMYMY, OCOOCHHO KOJIHYECTBO
COOOIIEHUH, KOTOpPBIE TPAH3UTOM IPOXOJAT MO MAaruCTPAIbHON CETH, a TaKKe KOJIMYECTBO COOOUICHUM
Bocxogsmero noroka DOCSIS.

Coobmenust ynpasinenuss DOCSIS u cooOmienns curHaau3anydy BBHI30BOB (BCE BMECTE yKa3bIBacMbIE Kak
COOOIIEeHNs CUTHANMM3aIK) TpaHcnoptupyores o cetn DOCSIS Ha ocHOBe Hamnmydmiero ycwius. Ecmu
mozaeM CM Taxske o iep KUBaeT YCIyTH Nepeadn JaHHBIX, TO YCIIyTa HAMITy4IIero yCHIIHS MOXKET ObITh HE
criocoOHa oOecreynTh HU3KOE BpEMsl OXMIaHUs, HEOOXoAMMoe il cooOuieHuil curHaiausauud. B aroii
cutryaruu MojgeM CM MOJXET OwiTh oOecriedeH OTAENBHBIM OOCTYKHUBAIOMIMM ITOTOKOM C VIIYYIIEHHBIM
kadecTBoM QoS 1t mepeHoca Tpaduka curHadm3anun. Hampumep, o0cmyXKuBaromunii MOTOK CUTHATMN3AIINT
CIOCOOCH HCIOJIb30BaTh CIIYKOYy IOJUIMHTa B TOM YHCIE W B PEaTbHOM BpPEMEHH. DTOT OTACIBHBIN
OOCITy>KMBAIOIINKA MOTOK oOecrneuyuBacTcsi B TOH >Xe caMOW MaHepe, Kak ApYrue MOTOKH HOCUTeNeH
napopmarmn DOCSIS, u MOXET BxmouaTs kimaccu(WKaTOpel TaK, YTO WX TNPUCYTCTBHE SBISETCS
MIpo3pavHbIM JUIst afgantepa MTA.

5.6.7 Kiacc ceanca

Pecypcbl MOTyT OBITH 3ape3epBHPOBAHBI JUIsl PAa3TMUYHBIX THUIIOB YCIYT, M KaXAas YCIyra MOXET, B CBOIO
ouepe]b, ONPEAEATh Ul CBOMX CEaHCOB pasjIMyHble Kiacchl yciyr. PesepBupoBanue QoS g ceaHcoB,
Ha3HAYCHHBIX MOCTABIIMKOM YCIYIH, YTO JOJDKHBI MMETh 0Osiee BBICOKUI MPUOPUTET (HapUMeEp, CPOUYHbIE
Tene(oHHBIE BBI30BHI), IPETEpIIeBaeT 0ojiee HU3KYIO BEPOSITHOCTh OJIOKHPOBAHUS, YeM HOPMAaJIbHBIE CEaHCHI.
Omnpenenenue, Kakoi KiacC ceaHca HA3HAUaTh CEAHCY, BBIIOJIHSETCS IIOCTABLIMKOM YCIYI'M W sIBIAETCA
MOJIMTUKOM, KOTOPasi OCYIIECTBISIETCS IEPBOHAYATILHBIM KOMIUIEKCOM areHT BbI30BA/KOHTPOJIIEP LIII03a BO
BpeMs HauaJIbHOT'O 3aIIpOca CEeaHca.
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5.6.8 Ilomaep:Kka mMPOMe:KYTOYHOW CETH

ApXUTEKTYype He CJIeyeT 3anpeliaTh MPOMEKYyTOUHbIEC CETH MEXTy afantepoM MTA uiu MyJIbTUMETURHBIM
BEAYIINM KOMITbIOTepOM U MojaeMoM CM (Hampumep, ceTh KIHEHTa). XOTs MPOMEKYTO4Hasl CETh HE MOXKET
MOANAaAaTh IMOJA O0JACTh WM OTBETCTBEHHOCTh ONepaTopa KaOeIbHOW CEeTH, paclpeAciiCHHE IOJIOCHI
MIPOITyCKaHWsI B CeTH omeparopa kabempHOW cetm DOCSIS BO3MOXHO, KOTHa TPOMEXKYTOYHAS CETh
cymecTByeT. JKenaTenbHO TakKe MPeOCTaBISITh pelieHre, KOTOpoe MPO3payvHo MO3BOJISET Pe3epBUPOBAHUE
pecypcoB Ha IPOMEKYTOUHOM CETH.

5.6.9 TIlommep:kka kadecTBa QoS Marucrpaseii

Bo3moxHo, 4TO Oyaer HE0OXOAWM HEKOTOPHIH MEXaHW3M JJisi JETANbHO YIPaBISEMBIX pECYpCOB
maructpaneil. Chepoil npumenenus stoii Pekomenmanun siBiserca kauectBo QoS mo cetu DOCSIS, Ho
apXUTEKTypa 00eCIeUnBaeT OTKPHITHIE, TOCTATOUHO 001LIe HHTEP(ENHCHI, KOTOPhle COBMECTUMBI CO MHOTUMHU
13 U3BECTHBIX MEXaHM3MOB kKadecTBa QoS mMarucrpaniei.

5.6.10 OOpadoTKa MHOKECTBEHHBIX KOJEKOB

Curnanuzamust NCS, ucnonp3yemass B mpoekre [PCablecom, momyckaeT yCTaHOBJIEHHE COEIWHEHHUI C
MOMOIIBI0 MHOKECTBEHHBIX KOJIEKOB. B ciywae, koraa coequHEHHE YCIEUIHO COTJIacOBAaHO CO CIHCKOM
MHOXECTBEHHBIX KOJEKOB, Ba)KHO, YTOOBI HEOOXOOMMBIE PECypChl ObLIM pPacHpeAeieHbl, YTOOBI NeNaTh
MOCJIEAYIOLINE 3aMEHBI KOJIEKOB B IIPE/ieNiax COrNIaCOBaHHOM paboOThI cricKa Kak okupaeTcs. OTHaKO TOJIBKO
cepep CMC ompenensieT MOMEHT aBTOPU3AI[UH TOJIOCKI BO BpeMsl (ha3bl YyCTAHOBJICHHS BhI30Ba; TAKXKE IO
ynpasineaneM CMC oka3biBaeTcs 3 PEeKTUBHOCTH aBTOPH30BAHHOTO JUana3oHa pexxuMoB. B ciryuae BeiOopa
aBTOpHM3AIlMN IMUPHHBI TIOJOCH Tepen HadanpbHOW KomaHmod "Co3matk coemmbHenme" (CRCX) NCS,
ABTOPU30BAHHBIN JIMANIa30H PEXKUMOB JIOJDKEH OylIeT OCHOBBIBATHCS Ha TpejaiaraeMbix mapamerpax LCO
(TTOCKOJIBKY HEU3BECTEH OAHA00D, C KOTOPBIM MOXeT ObITh cornacoBad MTA). Ecniu CMC noxzercs Gosee
[I03IHETO MOMEHTA (ha3bl yCTAaHOBJIECHUS BBI30Ba, KOT'1a KOJICKH B AajbHEHIIEM Oy 1y T COTIacOBAaHbl, OH MOXKET
3areM aBTOpH30BaTh mogHabop LCO, OCHOBaHHBEIM Ha TEKYIIEM COTJIACOBAHHOM CIHCKe 0e3 KaKhxX-JInOo
OTpHLATETbHBIX BO3JeicTBUI (B 3TOT MOMeHT aBTropuzanust DSA/DSC eme He Oyaer okoHueHa). Huke
MePEYrCIEeHbl KOMIIOHEHTHI PECYPCOB, HYKIAIOIUECS B PACIPEACICHUH:

- Aptopu3oBanHas mupuHa mnosockl: Korma CMC 3ampammBaer MTA o0 pe3epBUpPOBaHUU HIIH
¢bukcupoBanun pecypcoB, Bkmodas GatelD B komamme NCS "Co3marh coemuHeHHE" WIH
"MomudurmmpoBats coeaunenue" (CRCX wmm MDCX), CMC AOJIDKXEH rapantupoBaTh, 49TO
aBTOPU30BaHHAsl IIUPUHA TIOJOCHI B IUIO3e 00paboTaeT JIOOOW JOMYyCTUMBIH 3ampoc pecypca
(DSA/DSC) or MTA x CMTS, KoTopblil sSIBASieTCA pPE3yJNbTaTOM MNPOLEAYPHl COTIACOBAHUS C
Komekamu. MHade roBopsi, mupwHA moiockl, apTropuszoBanHas CMC/GC, JJIOJDKHA mpeBsimatsh
HaUMEHBITYI0 BepxHIO0 rpanuily (LUB) cormacoBaHHOTO CITHCKa KOJIEKOB HIIM OBITh PaBHOH €.

- 3apesepBupoBanHas mmpuHa mosockl: MTA JIOJDKEH 3ape3epBrpoBaTh HANMEHBIIYIO BEPXHIOIO
rpanuny (LUB) nans momnocel Kojmeka, KOTOPBIH MOXKET HCHOJIb30BaTbcs BO BpeMs BBI30Ba
(BO3MOKHBIE KOJIEKM OIPEHENSIOTCS M3 MPOLEAYPHl COrJacoBaHMS KOACKOB, OIMCAHHOW B
pasznene 6.7 [ITU-T J.162].

I[MTPUMEYAHUE. — Ecnu 3ape3epBupoBaHHas 1osioca Oojplie 3a)MKCHPOBAHHON, TO 3ape3epBHpOBaHHAS
[10JI0Cca IOJKHA OBITH OOHOBIIEHA C HcIToab30BanreM coobmiennii DSC k CMTS.

- OukcupoBannass mmpuHa mnonockl: MTA JIOJDKEH mnpocto 3adukcupoBarh TEKyIIWiA
UCIIOJIB3YEMBI KOJIEK B BOCXOJSILEM HalpaBlIeHMH. DTO MO3BOJIAET HUCIOIb30BaTh U30BITOUHYIO
HEHCIIOIb3yEMYIO IIMPHUHY MOJIOCH (Pa3HUILYy MEKAY 3ape3epBUPOBAHHON U 3aUKCHPOBAHHOM) IS
MaKCHMaJlbHBIX 00beMoOB Tpaduka. B Hucxonsmewm nHanpasneann MTA JOJDKEH 3adukcupoBaTh
HauMeHbINYI0 BepxHioto rpanuny (LUB) momockl komeka, KOTOPBIA MOXKET OBITH MCIOIB30BaH BO
BpeMsl BBbI30Ba (BO3MOXKHBIE KOJCKH OIPENENSIOTCS W3 HPOLEAYPbl COIJIACOBAHMS KOJEKOB,
ormucanHoii B paznene 6.7 [ITU-T J.162]).

Ora mponeaypa rapantupyer, yto 3anpoc CMC s KOMMyTanuu JH000r0 M3 KOJEKOB, BXOSIIUX B
COTJIACOBAHHBIN CIUCOK, OyIET YCHEIHBIM. ITO OCOOCHHO BXKHO MPH MOJIEPIKKE TAKUX BOZMOIKHOCTEH, KaK
(hakc/momeM, Korma I YCIIENTHON Tiepenadu Tpedyercs moakrodeHue k G.711.

Ecnu cucreMHOMY TIOCTaBIIMKY YCIYD KaXeTCs, YTO OINKCAaHHOE BBIIIE paclpeiesieHHe pecypcoB
HAKJIa/IBIBACT CIHUIIKOM OOJIBIIIUE OrPAHUYCHUS HA KOJUYECTBO MOJJIEPIKUBAEMBIX TOJIOCOBBIX KaHAIOB (T. K.
BO MHOTHX CIIy4asX pecypchl pe3epBUpYrOTCs ¢ 3amacom), Torma B LocalConnectionOptions mist 3anpoca
coenuaeHus cepBepy CMC HeE0OXOAMMO YCTaHOBHUTH CIWHCTBEHHBIH KOJIEK. DTO OOECIEYHUT PABEHCTBO
3ape3epPBUPOBAHHBIX M (PUKCHPOBAHHBIX PECypcoB (MCMONB3Ys TOT JK€ MEXaHW3M, 4YTO M B Clydae
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MHOXECTBEHHBIX KogekoB). Torma, ecnmu CMC 3axo4eT NEpeKIIOYHTh KOJEKH, CepBepy IMOTpedyeTcs
nomecTuTh HOBBIM Kozek B LocalConnectionOptions s MoaudumupyeMoro BIIOCIEACTBHH COCIHHCHUSI.
OpHako, IpH TaKOM TOJXO0/I€ CYIIECTBYIOT ONpeAeNeHHbIE OmacHOCTH. HampumMep, Koraa onpeaeneH BbI30B
MoJZieMa U cooOIeHne o HeM nepenano cepsepy CMC, cymiecTByeT BO3MOXKHOCTh HEYaul yCTAaHOBJICHUS
pe3ynbTaTUBHON MOIUGUIMpYIOIeld cBs3H, ucnoib3yromeid G.711 u3-3a HegocTaTKa pPecypcoB CHCTEMBI
3aBepmeHuss CMTS. DToro He CIIyIUTCS, €CITH MHOKECTBEHHBIE KOACKH OBLIH ONpeIeIeHbI, OJIaro1apsi TOMY
yto LUB yXe 3ape3epBupoBaHa U TapaHTUPOBAHHO JOCTYIIHA JJIS TIOCeXytomel (hUKCaIi.

5.6.11 TIlonpep:xkka kogeka V.152

Hnst 5 dhexTHBHOM MOJAEpKKU UCIIOIB30BaHMs NIepeaadn JaHHBIX B Iosioce peueBoro curHana (VBD) V.152
B cet DQoS Tpebyercs ontumu3zanus k nmoseneanio LUB MTA, onmcanHomy B ImyHKTax 5.6.10 m 6.1.1. D10
YCOBEPILIEHCTBOBAHNE OIMCAHO B CIIEAYIONIEM ab3arle.

Korga B cormacoBaHHOM crnucke KoiekoB mpucyTcTByeT VBD V.152, mpu pe3epBUpOBaHUU PECYPCOB,
cBs3anHbIX ¢ ceancoM, MTA JIOJIDKEH 3ape3epBupoBath pecypchl Al COTTIACOBAHHOTO CIHMCKa KOJEKOB 0e3
ydera pecypcos, HeooxoauMbrx st VBD V.152. Korma MTA oGHapyxuBaeT, 4To TpeOyeTcs mepekitoueHre
Ha VBD V.152, MTA nomxeH 3aHOBO 3ape3epBHUPOBaTh M 3a(UKCHPOBATH PECYpPChl, HEOOXOIAMMBIE IS
ucnons3oBanust VBD V.152. MTA nomkeH NONBITaThCS BBINOJHUTH 3TO MOBTOPHOE PE3EPBUPOBAHUE U
(hukcario Kak MOXKHO ckopee (Tociie 0OHapyKeHHs, YTO IS ceaHca TpeOyercs mepekiodeHne Ha VBD
V.152), ¢ Tem droObl yHOBIETBOPUTH CTPOTHM TpPEeOOBAHUSAM K CHHXPOHM3ALWH, IPENbIBISIEMBIM
HEKOTOPBIMH ~ aHaJOroBbIMM Mojemamu. Kak Tompko mosoca mpomyckanus it VBD  V.152
3ape3epBUpPOBaHa/3a(hUKCUPOBaHa, BCs noJsoca VBD V.152 JOJDKHA OCTaBaTbCs
3ape3epBUPOBAHHOM/3aDUKCHPOBAHHON Ha BpeMs BbI30Ba, ecau depe3 CMS He MOCTYNMHWIO HOPyTUX
WHCTPYKIUH.

Jna nmonnepxkn VBD V.152 CMS nponomxaer aBTOpU30BBIBATE JOCTATOYHOE KOJIMYECTBO PECYPCOB IS
ynosnetrBopernss LUB ceaHca (Bkimrodas pecypcsl, Heooxomaumble st VBD V.152). Oto mo3Bomser MTA
3aHOBO PE3epPBUPOBATH U (PUKCUPOBATH PECYPCHI BO BpeMs ceaHca, He TpeOys aBTOPU3AIIH JOTIOIHUTENbHBIX
pecypcoB co ctoponbl CMS.

5.6.12 Bbizosbl MTA o1 nopra K nopry

Korga ycraHaBnuBarOTCSi TOJOCOBBIE BBI3OBBI MEXKAY Pa3IMUHBIMU MOPTaMU (KOHEYHBIMH IYHKTaMH) B
npenenax MTA, mnpasmia mnepenamnpaBienuss DOCSIS, ompenemstor, uto mogemM CM He JOKEH
nepeHanpapiaTe naketel mo ceth DOCSIS. B pesynerate, neiictBuss CMC u MTA B 3THX 0c0OBIX
00CTOSTENbCTBAX OTIAMYAIOTCA OT TUIIMYHOI'O MOTOKA BbI30Ba Mexay AByMs MTA. Br30B 0T mopTa K mopry
ornpenensieTcs 000MMH KOHEUHBIMH ITyHKTaMH, UCIIOIb3YIOIMMU OJUH U TOT ke azxpec IP.

Ecmm MTA monygaer 3ampoc coemuHeHust 6e3 ID numoza, on HE JIOJDKEH waHUIMupoBath HUKaKWAX
coobmennit DSx na tepmunanst CMTS. Ecniu MTA nosiy4nin HHCTPYKIMH IO BBI30BY 3ampoca OT IopTa K
nopty, MTA HE JIOJDKEH uannmupoBath HUKakux DSX-cooOmeHwii A1t yCTaHOBICHUS 00CITYKUBAOIIETO
rmoroka st atoro coenuHenus 1 HE JJOJDKEH mocwuiate 1o ceTw HU OJIHOTO IaKeTa IOJIOCOBOM CBS3H.
Brobasok, ecnu MTA yxe coznan oOCIyXUBarOIIUNA MOTOK Jyis Bbi3oBa, rae SDP gambHero koia Obut
HegoctyreH (Ho ID mmmo3a Obin TouHO ompexeneH B komannax CRCX wmu MDCX), o MTA JIOJDKEH
pa3opBaTth 00CITY>KMBAIOLINI MOTOK ITOCIIE TOTO, KaK MoiydeH mpoTtokodl SDP u ono3HaH BRI30B OT mopTa K
TIOPTY.

Cepepy CMC CJIEAVYET pacno3naBate BbI30BBI OT nopta k nopty, CJIIEAYET ocraBuTh ymnpaBieHue
uuiro3oM CMTS u CJIEAYET urnopuposats ID nuiro3a B komanae coenunenus ¢ MTA. Ananornuno MTA,
eciim CMC yxe ycTaHOBJIEH IIITIO3 JUIA BBI30Ba ¢ HepocTynHbIM ynaneHHbiM SDP, emy CJIEJIVET oxunnats
coobmenust "lllmo3 3akpeit” or CMTS, kak Toiabko MTA, pa3opBeT 0OCITYy)KMBAIOIUN TOTOK MOCIE
ono3Hanus Bei3oBa ot nopra k nopty. CMC HE JOJIKEH pa3peiBaTh BbI30B MEXAY KOHEUYHBIMU ITyHKTaMU
C OITHUM U TeM ke anapecoM [P mocne momyduenuns coobmernns "l1Imo3 3akpeIT".

5.6.13 MHOKeCTBO pa3pelleHuii 3a HHTePBaJI

Hnst addekruBHOro ucnons3zoBanusi pecypcoB cetd DOCSIS, MTA MOXET BoiOparh pa3merieHue
MHOXECTBEHHBIX TIOANOTOKOB C OJMHAKOBBIMH Ha0opamMu mapaMeTpoB QoS Ha OJHOM H TOM IKe
obciyxwuBaromeM motoke. [lockonpky Tum "llnmaHupoBanue 0OCITYKHBAIOIIETO TOTOKA" SIBISAETCS YaCThIO
Habopa mapametpoB QoS, on JIOJKEH 65ITh 001TM IJ1 BCEX TTOIITOTOKOB, UCITOIB3YIOIINX OJHH U TOT KE
obcmyxuBaromii kaHan B cetu DOCSIS. Hampumep, ecnu moToK, MOJAEPKUBAIOIIUI NOJaBICHHE Tay3,
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ucnons3yer UGS/AD, a cymectByrommid NOTOK cKOH(urypupoBan Toibko moj UGS, HOBBIM MOTOK
JOJDKEH ObITh co3maH Ha OTAETHHOM OOCHTyXKMBaromiem KaHaie. [y oOnerdyeHus WCHOMHEHUS TIPU
WCTIOJIb30BAaHUM MHOXKECTBEHHBIX pPAa3pelieHUid 3a WHTEPBANT CYIMICCTBYIOIIMNA THI TUIAHUPOBAHUS
00CITy)KMBAFOIIEr0 TIOTOKA HE MOYKET OBITh U3MEHEH.

Cucrema tepmunanoB CMTS MOXET nonnep:xuBate 6omnee uem 1 paspernenue 3a uaTepBan. Ecom MTA
3amnpanmBaeT MHOXKECTBCHHBIC pa3pelIeHrs 3a HHTepBal, a coobmenne DSx ortBeprayro CMTS (T. e.
wianupoBak CMTS He MOXeT CIUTaHMpOBaTh ATOT 3allpoc JODKHBIM 00pa3oM i OTIEIHHOTO
obcmyxkuBaromero notoka), MTA MOXET noBTOpHTE MOMBITKY, UCTIONB3Ys OTACTABHBIH 00CTYKHUBAIOLIHN
TTOTOK JIJIsT 3a1rpoca (€CIH MO3BOJISIOT PECYPCHI).

ITone akTUBHBIX pa3perieHui 3a MHTEPBAI B pacmipeHHOM 3aroioBke MAC UCTIONB3YeTCS ISl COXPAHCHIS
JIOPOXKKU aKTUBHBIX Pa3pelICHUN Ha OTICIILHOM OOCIY)KUBAIOIIEM KaHalle, COACPIKAIIEM MHOXECTBO
nonkananoB. Hampumep, eciii y Bac €CTh JIBa aKTUBHBIX BbI30Ba M OJJUH U3 HUX TOJBEPraeTcs MOAaBICHUIO
ray3, TO KOJUYECTBO aKTUBHBIX paspellieHuil B paciupeHHoM 3aroiobke MAC ymenbiaercs ¢ 2 1o 1. Ipu
TaKOM pa3BUTHH COOBITHI He Tpebyercst ooHoBneHuss DSC 1 MOTOKa, MOCKONIBKY pEruCTpanus akTHBHOCTH
OCHOBBIBA€TCSl HAa TIOTOKE, a He Ha paspemeHun. KonmmuectBo paspenienuii 3a natepsan st DSC ocraercs
paBHBIM 2 T "IPUHATHIX" 1 "aKTUBHBIX"', 1 0OHOBIIEHHE ITOTOKA TOTPeOyeTCs TOIBKO MPpH paBeHCTBe () driciia
AKTHBHBIX pa3pe1ueH1/H71 JJI1 BCEX MOAIMOTOKOB IMOJABEPTraromuXxCs IMOAaBICHUIO I1ay3. KonnduecTBO aKTUBHBIX
paspeleHnil 3a HHTePBaJ JOJDKHO OBITh HE OOJIBIIE YMCIIa MOANOTOKOB. [IpaBuiia moaBieHus 3aroJioBKa
rronie3Hoi Harpy3ku (PHS) ns Bcex mommoTokoB o6cmyskuBaroriero motoka JJOJIDKHBI ObITh 0TMHAKOBBIMH.

5.7 Teopust pyHKIMOHUPOBAHUS

57.1 YcTaHOBKA OCHOBHOI'0 COEIMHEHHUS

PesepBupoBaHre pecypcoB pasjaernseTcss Ha oTaenbHbBle (assl Reserve [pesepsupoBath] m Commit
[bukcupoBats]. B koHue mepBoil (a3el pecypchl pe3epBHPYIOTCS, HO eule He AocTymHbl amantepy MTA.
(B coemuaennsx cetm DOCSIS momyckaroTcst 00CTyKHBAOIIHE TOTOKH B KaXKIOM HaIpaBJIeHHH). B koHIIe
BTOPOI1 (a3sl pecypchl AenatoTes JoCTynHbIMU afantepy MTA, n peructpamus UCIIONb30BaHNS HAYMHAETCS
TaK, YTOOBI IMOJIB30BATEII0 MOKHO OBUIO HAYKUCIIUTD TUIATY 3a ucnoiib3oBanue. (B coequnenusx cetu DOCSIS
00CITy)KMBArOIINE TIOTOKH SBIISIOTCS AKTUBHBIMU).

4. 3ape3epBUpOBATE,
KOTJ1a NPy PEKIAST BbI3bIBAEMas CTOPOHA

N

KonTposuiep Konrpomtep
uuro3a/CMS nuto3a/CMS

6. 3ape3epBUpoBaTH
(GatelD), koraa ectb
TIpenyTIpexIeHne

2. 3ape3epBHpOBaTh
(GatelD)

1. ABrOopu3oBaTh
pecype

5. ABTOpHU30BaTh
pecype

Cepsep
0OBABIEHHUH

MTA,| cMm CM |MTA,

PezepBupoBanne marucrpaiu

1Lz03 KTCOIT ~
3. 3ape3epBUpoBaTh 7. 3ape3epBUpOBATH ——
(GatelD) (GatelD) - ” _ J.163(07)_F02

PucyHnok 2 — ®a3a 1 ynpapjeHus pecypcamMmu

Ha pucynke 2 moka3zana mepBas (pa3a mpoTOKoJIa yHpaBiIeHHS pecypcamu Ijsl BbI3oBa. B 3TomM ommcannn
HxHME uHAEKCH "O" u "T" ompenensioT MCXOASAIINE U 3aBepIIalollie TOYKM BbI30Ba. Kak mokasaHo Ha
pucyske 2, anantepsl MTAo u MTA~ 3anpammuBaiot cootBeTcTBeHHO y CMTSo u CMTSt pe3epBupoBanue
pecypcoB nuHaMHIeCKuX ciryk0 curaanuzanuu cetu DOCSIS s Berpoennbix kimneHToB. CMTSo m CMTSy
BBITOJIHAIOT IIPOBEPKY YIIPABIEHHS JOCTYIIOM Ha TOTOBHOCTh PECYPCOB (€CiIi He0OXOAMMO, MTOJIOKHUB HAYaJIo
CUTHaIM3allUM JJI1 pPE3EpBUPOBAHUS PECYpcOB B MAarucTpajdbHOM CETH) M IMOCHUIAIOT OTBET Ha
cooTBeTcTBYIOLIME agantepsl MTA, KoTOphIe B CBOIO 04Yepelb oTBeuatoT ceprepy CMC.

Ha pucynke 3 moka3ana Bropas ¢a3a. Ilocie ompenenenusi, 4To pecypchl sSBISIOTCS AOCTYITHBIMHU, CEpPBEp
CMC mnoceutaer coobmenue k agantepy MTAT, gaBas eMy MHCTPYKLUHIO JaTh HAa4yajo 3BOHKY Tesie(oHa.
Korna BbI3bIBaeMbIil y4acTHUK cHUMaeT TeneoHHYI0 TpyOky, amantep MTAT moceutaer cooOumieHne Ha
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CMC, a CMC naet uacrpykunun MTAo u MTAT nocnath 3anpoc o pukcupoBanuu pecypcos. [IpuOnitue
coobmennit COMMIT na CMTSo 1 CMTSt 3acTaBiser uX OTKPHIBaTh CBOM IILTIO3BI, & TAKXKE BECTU yUeT
HCTIONIB30BaHus pecypcoB. UTOOBI MPEIOTBPATHTh HEKOTOPBIE CIICHAPUU KPaKH YCIYT, KaXI0e cUcTeMa
CMTS undopmupyer coorBerctByromnii CMC 00 M3MeHEHHH COCTOSHHS, Mockutas cooOmenue "llmo3
OTKPBIT".

3. OtBeT
4. ®ukcupoBaHue Komrponaep Konrpowiep
(GatelD) nut03a/CMS nuto3a/ CMS L Orser
Cepsep 7. OTKpHITHE [ITI03a

8. OTKpbITHE LITIO3A

MTA, | oM CMTSO CMTST M [MTA,
\ 111103 KTCOIT

6. ®uxcupopanue (GatelD) 5. Ouxcuposanue (GateID)

< =

7.

J.163(07)_F03

Pucynok 3 — ®a3za 2 ynpaBJjieHHs pecypcaMu

5.7.2  KoopauHauus 1LTI030B

Curnanuzanust QoS MPUBOJIUT K CO3JaHUIO 1032 B KakaoM TepMuHaie CMTS, cBA3aHHOM C KJIMEHTOM,
KOTOpBI yuacTByeT B ceaHce. Kaxapld 1UII0O3 MOJJEPKUBAET JaHHBIE MCIOJIb30BAaHUS [UJIsi CeaHca U
KOHTPOJIUPYET, MOJIYYAIOT JIM MAKEThl, POU3BEIACHHBIC CBSI3aHHBIM KIUEHTOM, IOCTYI K PAaCIIUPEHHOMY
kadecTBy Q0S. KoopanHarus 0308 He00X0aMMa, YTOOBI TPETOTBPATHUTH MOIIIEHHUYECTBO U KPaXKy yCIyTH
B CHTYyaIUAX, TJ¢ HEUCIPABHO paboTaIomuil Wi MOIU(DHUIIMPOBAHHBIA KIMEHT HE BBITYCKAET OXKHIacMbIC
cooOmieHust curHaymzanuu. CyIIecTBEHHO, YTO MEXAaHU3MBbI MPOTOKOJIA SBJISIFOTCS YCTOWYMBBIMU MPOTHB
3noynotpednenus?. [IpoToKOI KOOPAUHALIMK LUTH03a FAPAHTUPYET, YTO:

. YcTpaHseTcst BO3SMOXHOCTD JIJISL OJTHOCTOPOHHETO YCTAaHOBJICHHS ceaHca 0e3 BBINMUCHIBAHUS CUETOB.
ITockoNbKYy KJIMEHThI MOTYT HWMETh COOTBETCTBYIOIIME CBEICHHUS U UM HE JIOBEPSIOT, MOXXHO
MPEABUACTh KJIMECHTOB, YCTAaHABJIMBAIONIMX JIBa OJHOCTOPOHHHX CE€aHCa, 4YTOOBl 00ecIeunTh
MIOJIB30BaTENIe COOTBETCTBYIONIUM TUAJIOTOBBIM KaHAJIOM TOJI0COBOH cBsi3u. KoopauHaIus MUTI030B
MPeIoTBpAIlaeT TaKUE CEaHChl, YCTaHABIMBacMble 0€3 BO3MOXKHOCTH Tapu(UIUPOBATh MX
MMOCTaBIIUKOM.

. OTKpBITHE U 3aKpbITUE KaXKIOTO LUII03a TECHO CHUHXPOHU3UPOBAHBI C COOTBETCTBYIOLIUMU
n3MeHeHusMu cocrossaus g CMC.

5.7.3 H3MeHeHHe MAKETHBIX KJIACCH(PUKATOPOB, CBA3aHHBIX €O ILIIO30M

Kax Toapko napa HnuIiro30B YCTAHOBJICHA, KIIMEHTBI MOT'YT OCYWICCTBJIATH CBA3b IO CETH C YIIYUYIICHHBIM
kadectBoM QoS. Heckonbko ocoOeHHOCTEH, HEOOXOAUMBIX ISl KOMMEPUYECKOH YCIYTH TOJIOCOBOH CBS3M,
BKJIIOYAIOT B ce0s M3MEHEHHE KIMEHTOB, BOBJICUCHHBIX B CEaHC, HAIPUMEp, KOT/Ia CeaHC MEPEHOCUTCS MU
repeagpecoBbIBaeTCs MO0 BO BpeMsl BBI30BA C TPeMs YYacTHHKaMHU. JTO TpeOyeT, 4ToObl MaKeTHBIE
KJIACCU(UKATOPBI, CBSI3aHHBIE CO IILJTF030M, OBLIM U3MEHEHbBI, YTOOBI OTPa3UTh aJIpec HOBOro KinueHTa. Kpome
TOTr0, U3MEHEHHE KOHEYHBIX TOYEK, BOBICUEHHBIX B CEAHC, MOXET 3aTPOHYTh ACHEKT HAUUCIICHHS OIIATHI 3a
ceaHc. B pesynprare 3TOr0 1IUTIO3 BKIOYAET WHGOPMALMIO afpecalyy A UCXOAALIeH M 3aBeplIaoLieh
TOYEK.

5.7.4  Pecypchl ceanca

B3anmooTHOIIEHUS MEXIy pa3lIUYHBIMU KaTETOPUSAMHU PECypCOB, aBTOPU30BAHHBIX, 3apE3€PBUPOBAHHBIX U
3a(h)UKCUPOBAHHBIX, IIOKa3aHbl Ha pucyHke 4. Habop pecypcoB mpencraBieH N-pasMEpPHBIM IPOCTPAHCTBOM
(ToKa3aHHBIM 3/1€Ch KaK ABYXMEpPHOE), TAe N — YHCII0 TapaMeTpoB (HaIlpuMep, IT0JIoca MPOITyCKaH!s, pa3Mep

2 HecKoJbKO CLICHAPHEB KPaXH yCITyT ONUCchiBatoTcs B Jlononnenuu 1X.
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nakeTa, (ha30BbIe APOKAHUS, KIaCCUPHUKATOPHI), HEOOXOAUMBIX sl OUCAaHUs pecypcoB. TouHbIE MPOLIEay P
JUIS CPaBHEHUS N-pasMEPHBIX BEKTOPOB pecypcoB aaroted B [ITU-T J.112].

Kornma ceanc ycranaBimBaeTcs BIIEpBBIE, NMPOTOKOAB DQOS aBTOPH3YIOT HCHIONB30BaHHE HEKOTOPOTO
MaKCHUMaJbHOTO KOJHMYECTBA PECypcoB, OOO3HAUEHHBIX BHEIIHHM OBajiOM, ONpEAENsisl pa3pelieHHbIE
pecypebl. Korma KIMEHT OCYIIECTBISICT PE3EpPBHPOBAaHHE IJISI CeaHca, TO OH PE3ePBUPYET HEKOTOpOe
KOJINYECTBO PECYpPCOB, KOTOpoe He Oosblie, 4yeM TO, YTo Obulo aBTopu3oBaHo. Korma ceaHc roros s
MPOJODKEHUS, KIHMEHT (UKCHUPYyeT HEKOTOpOe KOJUYECTBO pPECcypcoB, KOTopoe He Oosblie
3ape3epBUPOBAHHBIX pecypcoB. Bo MHOrmx oOmmx ciydasx 3aUKCHpPOBAaHHBIE M 3ape3epPBUPOBAHHBIC
pecypcel OynyT paBHBIMHU. 3a)MKCHPOBAHHBIE PECYPChl MPEACTABIAIOT PECYPChl, KOTOPBIE HCIOJIb3YIOTCS
AKTUBHBIM CEaHCOM B HACTOSIIIEE BpeMs, TOTa KaK 3ape3epBUPOBAHHBIE PECYPCHI IPECTABISAIOT T€ PECYPCHI,
KOTOpbIE CBSI3aHBl C KIMEHTOM, W OBbUIM yJaleHbl W3 OOBEAWHEHHs PEeCypcoB AN Ieied ympaBiieHHS
JOCTYIIOM, HO KOTOPbIE HEOOS3aTENbHO UCTIONB3YIOTCS KIMEHTOM.

ABTOpPH30BaHHBIC
pecypc

3ape3epBUPOBAHHBIC

3adukcupoBaHHBIE
pecypcer

J.163(07)_F04

PucyHok 4 — ABTOpU30BaHHbIE, 3ape3epBHPOBAHHbBIE U 3a()UKCMPOBAHHbIE PeCypPChI

ABTOpHM3aINs 3aTParuBaeT TOJNBKO OyIyIMe 3ampochl Ha pe3epBUpPOBAHHE pecypcoB. Pecypchl, KOTopbie
OBLTN 3ape3epBUPOBAHBI O U3MEHEHUs aBTOPHU3ALIMH, HE 3aTParuBaroTCsl.

Pecypcol, kKoTOpbIe OBIIM 3ape3epBUPOBAHEL, HO HE 3a(MKCHPOBAHBI, JOCTYIHBI CHCTEME TOJIBKO JJISI TAKHUX
KpPaTKOCPOYHBIX MPUMEHEHUH, KaKk 00pa0d0TKa JaHHBIX HAWTYYIIEr0 YCUIIUS. DTH PECYPChl HE TOCTYITHBI JUIs
JPYroro pes3epBUpoBaHUs (T. €. U30BITOUHOE OpPOHMPOBAHUE PECYPCOB HE pasperiaercs). MakcuMmanbHas
9acTh JOCTYIHBIX PECYpPCOB, KOTOPBIE MOTYT OBITH 3ape3epBUPOBAHBI Cpa3y, SABIACTCS PEIICHUEM MOIUTHKH
CMTS u Bexoaut 3a pamku DQoS.

JonoiHuTeNnbHBIE PECYPChl, 3ape3epBUPOBAHHBIE BBIIIE TEX, YTO OBUIM 3aUKCHUPOBAHBI, 0CBOOOKAAIOTCS,
€CIIM KJIMEHT SBHO HE 3alpalivBaeT, YToOBl MyTeM Omepanuii OOHOBJIEHHS PE3epBHPOBAaHUS OHU OBLTH
coxpaHeHbl. [lognepkaHMIO TAaKOTO COCTOSHHS B TEUEHHE JONTUX IEPHUOJOB BPEMEHH NPENSTCTBYIOT,
MOCKOJIBKY 3TO YMEHBIIAET MOJTHYIO IPOIYCKHYIO CIIOCOOHOCTh cUcTeMBbl. OTHAKO €CTh CUTYalluH (HalpuMep,
ycIyra OKHJaHHs BBI30Ba, T/I€ BHI30B Ha yJepKaHUH TpeOyeT pecypchl 3a MpeAesaMu TeX, YTO HY>KHBI IS
AaKTUBHOTO BBI30BA), TJIE TOTIOJTHUTEIBHBIE PE3EPBUPOBAHIS HEOOXOMMBI.

5.7.5 YmnpaBieHHe A0CTYNOM U KJIACCHI CEAHCOB

[IpenycmarpuBaetcs, 4yto nUI03 B cucteme 3aBepumieHuss CMTS MokeT HWcnonb3oBaTh OJUH MM Oolee
KJIACCOB CEaHCOB I PECYpCOB, 3ape3epBUpOBaHHBIX OT amantepa MTA. Kiaccel ceanca ompeaensior
ITIOJIMTUKY 00ecIeYeHHoro yYHOpaBJICHUA OOCTYIIOM, WM HUX IIapaMCTpPBI. O)KI/I,ZI&CTCSI, YTO IOCTAaBUINK
npeaoCTaBUl 61)1 HCO6XOI[I/IMI>IC napamMeTpsbl I/I/I/IJ'II/I AIBTCPHATUBHLBIC MOJIUTUKHU 10 YIPABJICHUIO JOCTYIIOM B
CMTS u B KoHTpoJuIepe ILI03a. Hampumep, Mor OBITH ONpEAeNeH KIacc CeaHca Uil OCYIISCTBICHUS
HOPMAJTBHOM TOJIOCOBOW CBSI3W M KJIAacC MEPEKPHIBAIOIIETOCS CeaHca IS CPOUYHBIX Telne(OHHBIX BBI30OBOB,
9TOOBI TIO3BOJINTH, COOTBETCTBEHHO, pacmpeneneane 10 50% u 70% COBOKYITHBIX PECypCOB ITHM Kjaccam
BBI30BOB, U octaBisii octatok 30-50% oOmeli mojockl MpOIyCKaHWsl, JOCTYITHON JAPYTHUM YCIyram,
BO3MOXXHO, C HHU3KAM NpPHUOPUTETOM. bojee TOro, Kiaccel CEaHCOB MOTYT TIIO3BOJIUTH BBITPY3KY YXKe
3ape3epBUPOBAHHBIX PECYPCOB, KOTIa MOJIUTHKA JJIS TAKOH BEITPY3KH ObIIa OBI IPEI0CTaBIICHA ITOCTABITUKOM
yeyru. Korma aBTopu3oBaHHBIN quana3oH pexuMoB nepenaetcs numoly CMTS ¢ moMoIsio KoHTposiepa
nuo3a B coobmenun Gate-Set, KOHTpoJIEp NIII03a BKIOYAET COOTBETCTBYIONIYIO WH(OPMAIIMIO, YTOOBI
yKa3aTh, KaKoOl Kjacc ceaHca CieJyeT NPUMCEHSTh, Korja o0pabaThiBaeTcsi COOTBETCTBYIOIIMH 3ampoc
DSA/DSC.

Pex. MCD-T J.163 (12/2007) 19



5.7.6  IloBTOpHOE COrIacOBaHHE PECYPCOB

Heckonmpko 0coOeHHOCTEH TOMIEPKUBAEMBIX CEAaHCOB TPEOYIOT IIepecMoTpa mapaMeTpoB QoS, CBA3aHHBIX C
CEaHCOM, B TeUEHHE BCeH MPOJIOIDKUTENILHOCTH ceaHca. Hanpumep, KIIMEHTHI MOTIIH Obl HAYaTh OCYIIECTBIST
CBSI3b C UCIOJIb30BaHUEM HU3KOCKOPOCTHOTO KoJeKa aynuo. OHU MOTYT BIOCIIEACTBUH NEPEKITIOUUTHCS Ha
0oJiee BRICOKOCKOPOCTHOM KOJEK WIIM J00aBUThH TIOTOK BHACO, MMOKa TpeOyemoe kadecTBO QoS HaxoAauTcs B
npezenax aBTOPU30BaHHOM IUPUHBI TIOJIOCHI, a B CETH €CTh JJOCTYIHAS [T0JIoca Mporyckanus. Mcrmons3oBanue
JMara3oHa PeKMMOB aBTOPU30BaHHOTO (QO0S, KOTOpBIH OBUI MpeaBapUTEIHLHO aBTOPU30BaH KOHTPOIIEPOM
[IUTI032, JEHCTBYIOIIMM B KadeCTBE TOYKH PEIICHHS TMOJUTHKH, JaeT KIMEHTaM THOKOCTh B IOBTOPHOM
corjacoBaHuy kadectBa QoS ¢ ceThio, He TPeOys MOCISAYIOMEro MPUBICUCHUS KOHTpOJUIepa MUTi03a. JTo,
0 CYIIECTBY, O3HAa4YaeT, YTO MCIOJIb30BAHUE PECYPCOB BILIOTH A0 MPEETIOB IUala30Ha PeXKUMOB SBIISETCS
MpelBapuTeIbHO  aBTOpPH30BaHHBIM, HO HE mpenBaputenbHO 3ape3epBUPOBAHHBIM. Y CIICIIHOE
pacmpezienieHHe pPecypcoB B TpefeliaX aBTOPH30BAHHOTO JHMAalla30Ha PEXHUMOB TpPeOyeT pemeHus o
YIPaBICHHIO JIOMMYCKOM U He rapaHtupyercs. [locienyrommM 3a ynpaBiIeHHEM JOMYCKOM PE3ePBHPYIOTCS
pecypcesl Ui TOTOKa, XOTS (PaKTHYECKOEe MCIIOJIb30BaHUE PECYpCOB pa3pellacTcs TOJIBKO MOCIe TOTO, Kak
3aBepmaercs paza Commit [3adukcrpoBaTh| MPOTOKONA pe3epBUpOBaHHS pecypcoB. OMHAKO BO BpeMs
(uKcanuu pecypcoB HUKAKOE pelIeHHe MO YIPaBJICHUIO JOIMyCKoM He TpeOyercs. Kaxmoe m3MeHeHue B
¢uKcanuu pecypcoB BHYTPU NpEAETOB peLIeHus 00 YNpaBiIeHUH JOMyCK He TpeOyeT NallbHeWIero
pesepBupoBaHysl. Bee 3anpocsl Ha pe3epBUPOBaHUE, KOTOPBIE MPOXOIAT ypasieHue ponyckoM, JOJDKHBI
MTOMEIAThCS BHYTPHU JAMAIa30Ha PEKUMOB aBTOPH3AIINU.

5.7.7 JImHaMuyeckoe CBSI3bIBAHNE PeCyPCOB (IIOBTOPHOE pe3epBHPOBAHUE)

ApxutekTtypa nuHammudeckoro QoS IpH3HAeT, YTO MOXKET OBITh MOTPEOHOCTH COBMECTHO HCIIOJIb30BAaTh
pecypchl yepe3 MHOTOKpAaTHBIE CEaHCHl, OCOOCHHO TOTAa, KOTAa Pecypchl OorpaHHuYeHbl. B wacTHOCTH, mpH
UCTIONB30BaHUU (DYHKUUH "OXKHJaHWE BBI30BA" B MPUIIOKEHUSX, TOJOOHBIX TeNe(OHNH, KIMEHT MOXKET OBbITh
BOBJICYCH B JIBa OJHOBPEMEHHBIX CEaHCa, HO B JaHHBI MOMEHT BPEMEHU OyAeT aKTHBEH TOJBKO B OJHOM
pasroBope. B 3TOM ciyuae sBISIeTCSl peanbHBIM COBMECTHO MHCIIOJIB30BAaTh PECYPCHl CETEBOIO YPOBHS
(B yacTHOCTH, Ha 3BEHE JIOCTYIA) MEXIy 3TUMHU IBYMs pasroBopamu. [103ToMy 3Ta apXHUTEKTypa MO3BOJISIET
TOYHO ONpenessiTh HadoOp PECYypcOB CETEBOTO YPOBHA (THIIA PE3EPBHUPOBAHHS IOJIOCHI IMPOIYyCKaHHA) U
[I03BOJISIET OAHOMY LIUIIO3Yy WM OoJiee CBS3BIBATHCS C TAKUMH pecypcamu. lIpuMHTHBBI CUrHanu3anuu
[103BOJISIIOT COBMECTHO HCII0JIB30BaTh PECYPCHI, CBA3aHHBIE CO LIUTH03aMU, C IPYTUMH LILTI03aMU B TOM e CaMOM
CMTS. 310 ymyumaet 3¢)(peKTHBHOCTD, ¢ KoTopoii B cett DOCSIS ncnons3yioTcs pecypcesl.

[Ipu nepexitoueHNH Ha3aj ¥ BIEPE MEXIy IByMs CEaAHCAMH B CIICHAPHH OKUIAHHS BbI30Ba KITMEHT JOJKEH
JepKaTh JOCTaTOYHOE KOJIMYECTBO 3ape3ePBUPOBAHHBIX PECYpPCOB, YTOOBI MPUCIIOCOOUTHCS K JTIOOOMY M3
CEaHCOB, KOTOPbIE B OOLIEM CiIydae MOTYT HE HY>KAAThCSl B TOM K€ CaMOM KOJIMYECTBE pecypcoB. Takum
o0Opa3oM, ormepanusi MOBTOPHOW (UKCAIIMH MOXKET H3MEHHTh 3a(UKCHpOBaHHBIE pecypchl. OmHako
3ape3epBUPOBAHHBIE PECYPCHI B 3TOM CIIydae HE M3MEHSIOTCS, TOCKOJIBKY KIHUEHTY He MPHUIETCS IPOXOANTH
yepes yrnpaBjieHHe JOCTYIIOM IIpH 00paTHOM MEpPEKII0UeHNH Ha JpyToil ceaHc.

[IpuarMas Bo BHUMaHHE, 4TO 3aUKCHPOBAaHHBIE PECYPCHl BCET/Ia CBS3BIBAIOTCS C TEKYIIUM aKTHBHBIM
CEaHCcOM (M C ero COOTBETCTBYIOINUM ITOTOKOM IP), pe3epBupyeMbie pecypchl MOTYT OBITH B Pa3HOE BpPEMs
CBSA3aHbl C pa3MYHBIMH [OTOKAMH M C pa3MYHBIMU 1Ut03amMu. YToOBI  ompenenstb Habop
3ape3epBUPOBAHHBIX PECYPCOB MPUBS3KHU [IOTOKA K TAKUM PECYpPCaM, UCIOJIb3YETCsl AECKPUIITOP, HA3bIBAEMBbII
pecypcom ID.

5.7.8  IMoaaep:kka BHINUCKH CYETOB

Curnanuzamusi QoS MOXXET HCIONB30BATHCA I MOJIACPKKH IMHPOKOTO AWAna3oHa MOJEEH BBIITUCKU
CYETOB, OCHOBAHHBIX TOJLKO Ha MOTOKE 3amucei coonitrii oT cucteMbl CMTS. Tak Kak IUII03 HaXOAUTCS B
TpaKkTe MepeJadyd AAHHBIX M IOCKOJBKY OH YYacTBYeT BO B3aUMOJEHCTBHAX YIPABICHHUS pECypcaMu ¢
KIIMEHTOM, BEJICHUE Y4YeTa HCIOJb30BaHUs pecypcoB ocymiecTBiseTcs nuio3oM. Llmo3 B CMTS sasnsercs
COOTBETCTBYIOIINM MECTOM ]ISl OCYIIIECTBIICHUS BEICHUS yUeTa PeCcypcoB, MMOCKOIBKY CHCTEMa 3aBEpIICHUS
CMTS HenocpeCTBEHHO BOBJIEUEHA B YIIPABIEHUE PECYPCAMU, IPEAOCTABIAEMBIMH KINEHTY. Takke BaXKHO
OCYILLECTBIIATh y4yeT ucnoyb3oBanusi B CMTS, 4toObl cnpaBiaThCs ¢ OmMOKaMM KiIMEHTa. Eciau KIueHT,
KOTOPBIY BOBJIEUEH B aKTUBHBIN CeaHC, TepnHT Heynady, To Tepmutan CMTS JIOJDKEH o6GHapyxuTh 310 1
OCTaHOBUTB JIJIsI CEaHCa yUYeT HCIIOIb30BaHUs. ITO MOKET OBITh JOCTUTHYTO, KOHTPOJIUPYS MOTOK MAKETOB I10
TPakTy MepeAay AaHHBIX Ui MPUIOKEHUH C HENPEpPHIBHBIMHU HOCHUTENSIMH WH(POPMALUH, WU IPYyTUMH
MeXaHU3MaMU (THIIAa TEXHUIECKOT0 00CTYKMBaHUsI CTAHIIMH ), BBIITOJIHAEMOT0 C ToMo1bio TepMuHana CMTS.
KpoMe TOro, mocKoNbKY ILTIO3 COXpaHSET COCTOSIHAE JUIsSi IOTOKOB, KOTOpBIE OBUTM aBTOPHU30BAHEI
KOHTPOJIJIEPOM, XapaKTEpHBIM JJIsl YCIYTH, 3TO MCHOJIB3YyEeTCs, YTOOBl YACPKUBATh TaKyl0 WH(POPMAIHIO,
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XapakTepHYIO U YCIyTH, OTHOCALIYIOCS K TapU(HUKalWHU, KaK PACUETHBIH cueT abOHEeHTa, KOTOPhIH OyneT
oriaynBath ceaHc. DyHKIMSA TMONMUTHKM B KOHTPOJUIEpPE IIII03a TEM CaMbIM CTaHOBUTCS HE HMMEIOLICH
COCTOSIHUSL.

[onnepxka, Tpedyemass B CMTS, cocTOUT B MOPOXKACHUU U TIepelaye COOOIICHUS O COOBITUU K CEepPBEpPY
XpaHCHHs 3aluceld Ha Kaxmoe wu3MeHeHWe mis QoS, Kak aBTOPH30BAHO W OMNPEACIICHO IUTIO30M.
Hemnpo3paunbie mannbpie, mpeaycMaTpuBacMble KOHTPOIIEPOM IUTI03a, KOTOPEIE MOTYT OBITH YMECTHBI IS
cepBepa XpaHCHHs 3aIlUCEH, TaKKe MOTYT OBITh BKIIIOYCHBI B cooOmieHue. TpeOoBaHus aiisi 00pabOTKU
3ammcelt 0 COOBITUSAX COolepKaTes B Ipyrux cnenudukanusax [lomgnepxku omeparmii.

5.7.9  YnpaeieHue MarucTpajbHBIM pecypcomM

Korga tepmunan CMTS nonydaer cooliieHne pe3epBUpoBaHHs pecypcoB oT agantepa MTA, on cHavana
IIPOBEPSET, YTO COOTBETCTBYIOMIAS [10JI0CA MPOIYCKaHHUs BOCXOAALIETO M HUCXOISIIETO IIOTOKOB JOCTYITHA
[0 KaHaJly JOCTYIa, UCTOIb3ysI HMH()OPMAIIMIO TUIAaHWPOBAHUS, TOCTYIHYIO JOKaJbHBIM oOpa3oM. Ecmu 3ta
MIPOBEpKa sIBJIsIETCs ycnemHo , To cuctema CMTS mMoxkeT 1160 HOpoAUTs HOBOE COOOIIEHNE Pe3ePBUPOBAHUS
MarucTpajbHBIX PECYpPCOB, JIMOO OTHPABUTh K MAarucCTPajJbHOH CETH M3MEHEHHYIO BEPCHIO COOOIIEHHS O
pe3epBUPOBAHUU PECYPCOB, MoaydeHHOTo OT amantepa MTA. CMTS BrImoHSET M1000€ XapaKTepHOE IS
TEXHOJIOTHH MarucTpajbHON CeTH NMpeoOpa3oBaHUE AT PEe3epBUPOBAHUS PECYpPCOB, KOTOPOE HEOOXOIUMO.
3TO MO3BOJIIET APXUTEKTYpe MPHUCIIOCAOIUBATE PAa3IMYHbIE TEXHOJOTHH MarucTpajbHOM CeTH MpH BhIOOpe
[OCTaBIIMKA YCIyru. KOHKpeTHble MeXaHHM3Mbl Ul PE3EPBUPOBAHUS MAarucTpajibHOTO KaudectBa QoS
BBIXOJAT 32 paMKH 3Toil Pekomenaanuu.

B cetm DOCSIS, raoe wmapmpyTu3amusl SBISETCS CHMMETPUYHOH, IS PE3epBUPOBAHUS PECYPCOB
WCIIONB3yeTCA IBYHAIpaBieHHas Moaenb. OQHOHApaBiIeHHAs MOJETb HCIIOIB3YEeTCs sl Pe3epBUPOBAHUS
PECYPCOB B MaruCTPAIbHOM CETH, KOTOPasl MO3BOJIIECT ACHMMETPHUIO MapiipyTu3anuu. TakuM o0pa3oM, Koraa
anantep MTAo ocymiecTBisieT pesepBupoBanue ¢ nomoibio CMTS, To 0H 3HaeT ABe BEIIM: YTO OH UMEET
COOTBETCTBYIOIIYIO IIOJIOCY TMPOIMyCKaHus B oOomx moTokax mo cerm DOCSIS, m 9Tt0 OH wHMeer
COOTBETCTBYIOILYIO TOJOCY IMPOIYCKAHUS O MAaruCTPalbHBIM CETSIM g MOoToka oT amantepa MTAo k
apantepy MTAT. Takum o0pazom, anantep MT Ao 3HaeT, 4To TOCTYITHBI CKBO3HEIE pECYpPCHI B 000MX MOTOKAX,
KOTJa OH IoJTydaeT OTBET OT agantepa MTAT

5.7.10 ¥YcranoBka KoaoBoii Touxku DiffServ

OTa apXUTEKTypa TaKKe YUUTHIBACT HCIIOIb30BAHNE MAarUCTPANIbHON ceTH AU (HepeHIMPOBaHHBIX YCIYT, TA€
MMEETCsI COOTBETCTBYIOMIAS TI0J0Ca MPOIMYCKaHUA, YTOOBI OCYIIECTBIISATH IIEPEHOC TOJIOCOBBIX AUAJIOTOB, HO
JOCTYTI K 3TOH Moj0ce MpOIyCKaHUs HaXOAUTCS Ha yIpaBisgseMoil ocHoBe. JIOCTYII K MOJIOCe MPOIYCKaHUS U
muddepeHnnpoBaHHOl 00paboTKe OOECIeUNBASTCS IS IMAKETOB C COOTBETCTBYIONTUMH KOIMPOBAHHBIMHU
O6utamu B iose 3aronoBka [P, ykazannoro s quddepeHupoBaHHbIX YCIyT. TO Ha3bIBAlOT KOJOBOM TOUKOM
DiffServ (DSCP, DiffServ code point). Tlome DS mommep:kuBaeT o0OpaTHYIO COBMECTHMOCTH C
CYILECTBYIOIIMMH CiTydasiMd WcIojib3oBaHus OutoB Precedence [mpuopurer] IP B OGaiite IPv4 TOS
(RFC 2474 TETF). XKenarensHo 061a1aTh CIIOCOOHOCTRIO YCTaHABINBATEH KOJAOBYIO TOUKY makeToB DiffServ,
KOTOpBIE COOMPArOTCS BXOAUTH B MATHCTPAIBHYIO CETh IOCTABINNKA OT cucTeMbl 3aBepireHuss CMTS. Tak kak
pecypcehl, UCIIONb30BaHHBIE 3TUMH NTAKETAMU B MarucTpajbHOM CETH, MOTYT B CHJIBHOHM CTENIEHH 3aBUCETh OT
9TON MapKUPOBKH, TO 3Ta apXUTEKTypa 00ECIeUnBAET yNpaBleHHEe MapKUPOBKOM K CETEBBIM O0BEKTaM. JTO
MTO3BOJISIET CETH M TIOCTABIIMKY YCIYTH OCYIIECTBIISTH YIPABICHNE HCIIOIb30BAHNEM YIIYUIIEHHOTO Ka4eCTBa
QoS BmecTo TOTO, 4YT0OBI HOBEPATH 3TO anantepy MTA. [ToctaBmuk yciayru MoxeT pOpMUPOBATH MTOJIUTHKH
B CMTS, koTopsle pemaroT, Kak ycraHoBUTh TouKy DSCP mis motokoB, koTopsle npoxonsar uepes CMTS.
Takme mnonauTukm mnockUiaroTcss K TepmuHary CMTS B mpoTokoiie yCTaHOBKM IIII03a OT MojJeMa
CM/xonTpoiepa GC.

Jug 3¢ddexTnBHOCTH BBITIOIHEHUS MEpechUTaloT nHpopManuio K agantepy MTA o cooTBeTcTByromeit ams
atoro Touke DSCP, uToOb1 mcnons3oBath ee B ganHoM ceance. Cucrtema CMTS Bce eme HyXmaercs B
HAOJIONEHUH 3a TOJNyYEHHBIMU MaKeTaMH, YTOOBI TapaHTHPOBATh, YTO HCIONB3YETCS MPaBUIBHAS TOYKA
DSCP 1 uT0o 00B€M ITaKETOB B JaHHOM KJIacCE HAXOAMTCS B IIpeeiaX aBTOPU30BAHHBIX IPaHMII.

5.8 Tunosoe orodpasxkenne onucanuii SDP B flowspecs RSVP

Coo011eHrst MPOTOKONA JIECKPUNTOPa CeaHCa HCIOJIB3YIOTCS JJIsl ONUCAHUS MYJIbTUMEIUHHBIX CEaHCOB B
HesisaX OOBSIBICHUS CeaHca, MPUITIAIICHUS K CEaHCy W JPYrux (HopM MyJIbTUMEAMWHOTO WHUIUHPOBAHHUSI
ceanca cormactao [IETF RFC 2327]. Oto nmpuiokeHne ONMMUCHIBACT MEXAHU3M JIJISI TPeoOpa30BaHuUs OIMMCAHUS
SDP B coueranus flowSpecs RSVP.
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Tunmunoe omumcanue SDP comepXUT MHOTO TMOJiel, KOTOpble HMEIOT B CBOEM cOCTaBe HH(OpMAaLHUIo
OTHOCHUTENIBHO OIMCAaHMs ceaHca (BepcHs MPOTOKOJA, Ha3BaHHE ceaHca, JMHUM aTpubyTa ceaHca W T. 1.),
OITMCaHHE BpPEMEHH (BpeMs, KOT/Ia CEaHC SBJSICTCS AaKTUBHBIM M T.J.), a TaKXKe OIMCAHHE HOCUTENeH
uHpopManuy (Ha3BaHWE W TPAHCIOPT HOCUTENeH WHQOpMalUWK, Ha3BaHWE HOCHTENEH WHGOpPMAIHH,
uHpopManus O COCAWHEHHM, JMHUHM aTpuOyTa HocuTens uHpOpMauuu U T.1.). JByMs KpUTHYECKHMH
KOMITOHEHTaMu Tyt TipeoOpazoBanus onmcanuss SDP B coobmenne FlowSpec RSVP sBnstorcss HasBanme
HocHTenei nHpopMaluy ¥ TpaHCIIOPTHBIN aapec (M), a TakKe JIMHUK aTprOyTa HocHuTelNel nHpopManuy (a).

Hazpanune HOcHTeNs MHGOPMAIIMK U TPAHCIIOPTHBIN aapec (m) uMeroT popmy:

m = <media> [HOCWTENp WHpoOpMammu]| <port> [mopt] <transport> [Tpancmopt]| <fmt list>
[mepedens|

Jlvans (muann) () atpuOyTa HOCUTENI HHPOpMauu uMeeT hopmy (a):
a = <token>[Mapkep|:<value>[3HaueHue]
Tunosas ronocosas cBs3b [P umena Ob1 cnenytoryio hopmy:

m = ayauo 3456 RTP/AVP 0
a = ptime: 10

Ha nuaun TpancnopTHOro agpeca (m) NEpBBIA WiIEH ONpEneNseT TUIl HOCUTENs WHGOPMAaLUK, KOTOPHIM B
ciyyae rojgocoBoro ceanca IP siBisercs ayauo. Bropoit wien onpeanenser nopt UDP, k koTopoMy nochL1aeTcs
HocuTenb nHPopManuu (mopT 3456). TpeTuii wieH yKa3bIBaeT, YTO STOT MOTOK NPEACTABISET COOOH MPOPHIIL
aynno/Buneo RTP. HakoHerr, mocinemHAN WICH SBISIETCS THIIOM IOJIE3HON Harpy3ku HOCUTENS HH(pOopMaIuy,
kak ompeneneno B mpodmie ayawo/Bugeo RTP [IETF RFC 3551]. B atom cimydae O mpencraBiser
CTaTHYECKUI THUI IOJIE3HOM HArpy3ku ayAuo eAuHCTBeHHOro kaHaita MKM, xoaupoBaHHOTO Mo 3aKOHY,
KOTOPBIH AUCKpeTu3upyercs ¢ yactoroi 8 kI'n. Ha nmuanm arpubyTa HocuTemnst nHpOpMayH (a) NepBbIid YieH
ompenensieT BpeMs GpopmupoBanus makera (10 mc).

Jpyrue Tunel moje3HoM Harpys3ku, kpome TeXx, uto ompeaenensl B [IETF RFC 1890], nunammuuecku
OTpaHUYEHBbl MyTEM MCHOJb30BAHUS JTUHAMHYECKOIO THUIIA TOJIE3HOM HArpy3Ku U3 AuamnazoHa 96-127, kax
ompeneneno B [IETF RFC 2327], u nuaunm atpubyrta HOcuTens uHQOpMmanuu. Hampumep, THnndHOe
coobmenue SDP st G.726 Ob110 OB COCTaBIICHO CIIEAYIOIUM 00pa3oM:

m = ayano 3456 RTP/AVP 96
a = rtpmap:96 G726-32/8000

Tum nosie3Ho HArpy3Ku 96 yKa3bIBaeT, UTO JIOKAJIBHBIM 00pa30M THUII MOJIC3HOHN HATPY3KHU OMPENENSIeTCS s
MPOJIOJDKUTEIBHOCTA ATOTO CEaHCa, a CIEAYIOIIas CTPOKAa YKa3bIBaeT, YTO TUM 96 MOJIE3HOHW HArpy3Ku
npuBsizad K kogupoBaHuto "G726-32" ¢ TtaktoBoM ckopocthio 8000 orcueroB B cekyHAy. Js Kaxjaoro
onpeneneanoro KOJIEKA (mpencrasnen au o B SDP kak T cTaTUYECKON WM TUHAMUYECKOH MOJIE3HOM
Harpy3kyd) HY)XHO HMETh TaONW4YHOe TpeoOpa3oBaHWE W3 JOOOTO THMA TMOJE3HOW HArpy3Kd WU
npeacrasienne ctpoku ASCII B TpeboBaHmMs TOJI0CH TIporryckanus st Takoro KOJAEKA.

Hnst penxo ynoTpeOisieMbIx KOJIEKOB TPeOOBaHUS IOJIOCHI MPOITyCKaHUS HE MOTYT OBITH ONpPEAEIICHBI C
MOMOILBIO aapeca Ha3BaHHUsI HOCUTENs HH(POPMAaLUH U TpaHcnopTa (m) U arpudyTa HocuTeNsl HHpOpMaLuu

a) tonbko JiuHUM. B aToi cutyaruu SDP JIOJDKEH ncnons3oBaTh mapameTp MosIocs MPOMyCKaHUS;

b) JUHUSA I omnpenesieHust TpeboBanmii SDP K momoce mpomycKaHUsl Il HEW3BECTHOTO KOJEKa.
[MapameTp auHUY MToNI0CKH Tiporryckanus (b) umeer Gpopmy:

b = <moaudukaTop>:<3HaueHHE MOJIOCHI MPOITYCKAHW>
Hamnpumep:
b =AS:99

JlaHHBI mapaMmeTp TOJOCHI MPOITyCKaHWs BMecTe ¢ arpubyrom Hocutens wuHpopmarun JJOJDKEH
WCTIONB30BaThCs U mpeoOpazoBanusi SDP B coueranms ®Procmek, KOTOpble OyayT HCIIONB30BaTHCS B
pEIIeHNH aBTOPU3aMH MOJUTHKH U TIOCTIeIYIOIIEM BbIICTICHNH IIIJTI03a.

ITPUMEYAHUE. — Pemennem momutuku mis CMC/ CMTS ssisiercst mpuastue SDP 3ampammBaemoit
TIOJIOCHI POTTYCKAHUS MIIA OTKa3 OT HEe.

[TapameTp mosocer mporryckanus (b) BKIIFOYaeT HEOOXOMUMBIN MPEA3arojIOBOK ITOJOCHI MPOITYCKAHMSI IS
3aronoBkoB I[P/UDP/RTP. Bao6asok, nro0sie PHS ncnonb3yemeie B cBsizsax DOCSIS Hukak He yKa3bIBaIOTCS
B 3ampanrBaeMoi MIMPHHE MOJ0CH. B ToM 0coboMm ciydae, Koraa MHOTOKpaTHBIE KOJIeKu onpeaeneHsl B SDP,
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napamMeTp TMOJIOCHI MPOIMYCKAHUA JOJDKEH COACPIKATH MAKCUMAJIBHOC KOJHMYCCTBO IKEJIACMbBIX II0JIOC
MPOITYCKAaHU KOACKA.

[Tpeob6pazoBanue kona RTP/AVP B coueranust @nocnek npoucxoaut cornacHo Tadmuue 2 [ITU-T J/161].

6 IIpotokoa QoS nast Berpoennoro agantepa MTA — monema CM (pkt-ql)

Cucrema CMTS JIOJDKHA nonnepxxuBath uaTepdeiic DOCSIS MAC takum 006pa3oM, Kak 3TO OIMHACAHO B
nmanHOM paszzaene. Berpoennsrit amantep MTA JIOJDKEH ucnonb30BaTh MEXaHU3MEBI, ONTUCAHHBIC B TAHHOM
paszzerne s AMHAMHUYECKOTO pe3epBUPOBAHUS JIOKATBHBIX pecypcoB QoS.

Wcnone3ys naHHbIN Moaxo, BerpoeHHbl MTA HenocpeacTBEHHO cUTrHAIM3UpYeT JokaibHoi QoS moctyma,
UCToNb3ysl uHTepdeiic ymnpasistomed ciayx0sl MAC, ompenenenssiii B Pexomengauun DOCSIS RFI
([ITU-T J.112] u Pexomenmaruu MCD-T J.122). Berpoennsiit MTA curHaausupyer o0 ypoBHE TpeOOBaHMIA
QoS cBoero ceanca ¢ momompio ero npotokona curHanuzanuu (NCS). Kak tombko BerpoeHHsn MTA
ompenenser, yTo pecypcbl QoS HykmawTcs B pe3epBupoBanuu wim (ukcanuu, agantep MTA JTOJDKEH
VHUIMUPOBATh CUTHAIM3AIMIO JUHaMu4deckoro moroka ycmyr DOCSIS, 4roObl BBI3BaTH CO31aHUE,
M3MEHEHHUE W/WTH YIaJIeHHe TTOTOKa (TIOTOKOB) YCIIYT U iepepacnpenencaue pecypco DOCSIS. Hezasrucumo
OT TOTO, BBI3BAH JIM CEAHC CBS3M PaBHOIIPABHBIM OOBEKTOM WM y3510M cetn, MTA mepechuiaer TpeboBaHUS
QoS k¥ MAC DOCSIS uepe3 unrepdeiic ycnyru ynpasieaus MAC. DTo NpUBOAMT K CO3LAHUIO WIH
MOAU(PHUKANMA HEOOXOAMMOTO TOTOKa (TIOTOKOB) YCIyr Ha BpeMsl CceaHca, HCIONB3YysS COOOIICHHS
nuHaMudeckoro motoka ycryr DOCSIS. B mocnenyromux pazmenax obcyxkmaercst mpeodpazoBanue MTA
TpeboBanuii QoS yposHs ceanca B DOCSIS, nognepxka DOCSIS nByxdazHoro pesepsupoBanust/pukcaim
U HCIoNIb30BaHue nHTepderica yenyru ynpasieaus MAC DOCSIS.

6.1 Coueranne FlowSpecs nporokona RSVP

Apxutektypa uHTerpupoBaHHbIX ycnyr IETF wucmone3yer ommcanus oOmed 1nenu (He 3aBHUCSIIUE OT
YpOBHS 2) U3 XapaKTepUCTHK Tpaduka U TpeOoBaHUI pecypcoB moToka. Onucanue Tpaduka W3BECTHO Kak
Spec, TpeboBaHHA pecypca comepkarcs B RSpec, a mx coueranme m3BecTHO kKak FlowSpec. UtoOnr
3ape3epBUPOBATH PECYPCHI HA TAaKOM OMPEEICHHOM HOCHUTele nHpopmarmu ypoBHs 2, kak cethb DOCSIS,
HEOOXOMMO OIpeAeuTh mpeodpazoBanne u3 coueranus FlOwSpec, He 3aBucsmiero or ypoBHs 2, B
XapaKTepHBIE apaMeTphl ypoBHs 2. [IpeoOpazoBanus s MHOKeCTBa ApyTrux TexHoyoruit (ATM, 802.3 JIBC
Y TIp.) YK€ OBLIH OTpeiesieHBI.

Hpyrue cneuudukanuu (Hampumep, crnenuduranuss CODEC [PCablecom [ITU-T J.161]) comepxkat
TpeboBaHus Mo mpeodpa3oBaHuio B coueranue FlowSpecs omucanuil ycayr BepXHUX ypoBHE# (Hampumep,
SDP, xak ucronb3yercs B mpmioxkeHusx VolP). B atom pazgene onpexneneno, kak CMTS u amantep MTA
JOJDKHBI nmpeoOpa3oBsiBath couetanus FlowSpecs B mapameTpst yposus 2 DOCSIS.

WHTerpupoBaHHbIe YCIyTH B HACTOALIEE BpeMs ONPEIeIISIOT IBa THIIA YCIIYT: C YIPaBIsIEMON Harpy3KOu U C
rapaHTUPOBAHHOW HArpy3KOH, TPy 3TOM HOCJIEAHSS yCIyra SBisieTcs: 6oiee MOAXOISIICH I TPUII0KEHUH,
YyBCTBUTENBHBIX K 3aaepkke. I[Ipm ocymiecTBICHWH pe3epBHUPOBAHHS JUIA TapaHTHPOBAHHOW yCIyTH
couetanue FlowSpec conepxut:

TSpec
riryOuHa obnactu namsatu (b) — OalTs
CKOpPOCTh 00yacTn mamsTH (1) — OaiiTel/cexyHa
MUKOBAsi CKOPOCTh (p) — OalThI/CeKyH 1A
MUHUMAaJILHBIA HAOMH0aeMBbIi 31eMeHT (m) — OalThI
MaKCHMAaJbHBIHN pa3mep Aertarpammsbl (M) — GaifTe
RSpec

3ape3epBUpoBaHHas CKOpocTh (R) — OaiiThl/cekyHIa
MACCUBHBIN uJieH (S) — MUKPOCEKYH/IbI

Unenst TSpec sABisroTCS 10 OOJBIIEH YacTH O4eBHIHBIMU. UiieHBI (T, b) omnpenensiroT MapKepHy0 00JIacTh
TTaMSTH, KOTOPO# COOTBETCTBYET TPpa(UK, p — MUKOBAsI CKOPOCTH, HA KOTOPOHW NCTOYHHK OyAET MepenaBarh, U
M — 3T0 MakcHMaNBHBIA pa3Mep TMakera (BKIOYas 3aroioBok IP u 3aromoBku 0ojiee BBHICOKHX ypOBHEH),
KOTOpBI OyAeT NpPOM3BEACH WCTOYHUKOM. MUHUMAIIbHBIA HAOMIOJaeMbIil 3JE€MEHT m — 3TO OOBIYHO
HauMEHBIINHI pa3Mep MaKeTa, KOTOPbIi MPON3BeIeT HCTOYHHK; €CIIH UCTOYHHK MTOCHUIAET MEHBIIIHN ITaKeT, TO
TUTA Teneld HabmoAeHns OH OyIeT CYMTAThCS KaK MakeT pa3MepoM m.
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UroOpl moHMMaTh 3HaueHHe RSpec, MONE3HO MOHATH, KaK BBIYMCISACTCS 3aepKKa B KOH(PHUTYpanuu
WHTETPUPOBAHHBIX YCIyr. MakcuMaibHas CKBO3Has 3alepkKKa, OLIyIlaeMmas rapaHTHPOBAaHHOM yCIyroi
MIOJTy4eHHs MTaKeTa, paBHa:

3agepxka = b/R + Ciot/R + Do,

rnie b m R ompenenensr Bbime, a Ciyt M Dyt SBISIOTCS HAaKOIUIGHHBIMH "OIIMOOYHBIMU WICHAMH',
o0ecrieynBaeMBIMU CETEBBIMH 3JIEMEHTAMHU BIOJb IO TPAKTy, KOTOPBIC OMHCHIBAIOT WX OTKJIOHCHHE OT
"uaeanLHOro" MOBEIEHMS.

CxopocTts R, npenocrasnsemast B RSpec, siBisieTcst cyMMO# OJIOCH! TPOITYCKAHUs, PACTIPECIICHHON TOTOKY .
Ona JIOJDKHA OpITh OoJbIie WM paBHA r W3 omucaHusa TSpec mis BBINEYKa3aHHOMW 3aIep>KKH, KOTOPOM
HYKHO TIpUAEPKUBATHCA. TakuM oOpa3zoM, Ipeen 3aepKKH MOTOKa TIOTHOCTBIO ONPEAeIIIeTCs BEIOOPOM R;
MPUYMHOW UCIONIb30BaTh 3HaueHne R Ooisbire, wem 1, ObUIO0 OBl JKeNaHWE YMEHBLIUTH 33EPXKKY,
HCIBITHIBAEMYIO TIOTOKOM.

[Tockonmpky HeE pa3perraercs ycraHaBiIHBaTh R < r, TO y3el, OCYMIECTBISIFOIINN pe3epBUPOBAHUE, MOXKET
BBITIOJTHUTD BBINICYKa3aHHBIC BBIUYUCIICHUS M OMPEICIIUTh, YTO MPEILIT 3aJPIKKU ABJSCTCS 0OJee CTPOTHM,
4yeM HY>KHO. B TakoMm cirydae y3ei MOXKeT yCTaHOBUTh R =1 M yCTaHOBUTH S B HEHYJIEBOE 3HAUCHHE. 3HAYCHUE
S cnemyeT BEIOpATH TaK, 4TO:

XKemaemsrit npemen 3agepxku = S + b/R + Ciot/R + Dot

lapantupoBanHas ycinyra HE CTPEMUTCS OTPAHUYUTH APOKaHUE OOJBIIE, YeM MOAPA3ZyMEBAETCS MPEAEIOM
3amepxkkd. BooOrme, MUHUManbHas 3a7ep)kKKa, KOTOPYIO TaKeT MOTr OBl OIIyIIaTh, SBISICTCS 3aIepiKKOM
CKOPOCTH CBETA, 8 MAKCUMYMOM SIBIISIETCS PSS 3aICPKKH, TPUBEACHHBIN BBIIIE; MAKCUMAIEHOE JPOKAHUE
MPEIICTABJISIOT PA3HOCTh MEXKIY dTUMU JABYMS BelMYMHAMH. TakuM 00pa3oMm, JPOKaHUEM MOKHO YIIPABISAThH
IMyTeM MOoXoAsero Beioopa R u S.

6.1.1 Cio:xuble onucanns SDP ¢ moMoIb10 MHOKEeCTBEHHBIX KOJIEKOB

Ecth pasnnuHble cHUTyaluM, B KOTOPBIX PE3E€PBHPOBAaHME MOJDKHO OXBAThIBaTh AMANA30H BO3MOXHOTO
couetannsa FlowSpecs. Hampumep, 11si HEKOTOPBIX NPHIIOKEHUH KelaTelbHO CO3/aTh PEe3epBHUPOBAHUE,
KOTOpOE MOXET YNPaBJIATh IEpEKII0UeHNEM OT OJIHOTO KOJIeKa Ha Ipyroi B cepeIMHe ceaHca, He MPOXoId 1o
BPEMEHH Yepe3 YIPaBICHUE JOCTYIIOM B KaKAOM IIEpEKIIIodaTee.

Omnmucanne TSpec co croponst ornpasutens JOJDKHO cogep:xars HanmeHbInyio BepxHioto rpanuiyy (LUB)
HEOOXOTUMBIX TTApaMETPOB MOTOKA JISI COCTABHOTO MOTOKA.

HaumMenbiias BepXHssl TpaHUlla TIOTOKOB C JBYMS Pa3lWYHBIMU IUTAHUPYEMBIMH TUIAMU, IIAHUPYEMBIMU
DOCSIS, ne gomyckaercs.

Haumensmas Bepxusist rpanuna (LUB) nByx moroxkoB A u B, LUB(A, B) sBngercs "HamMeHbpHInM"
JMara30HOM PEXHMOB, KOTOPBIH MOT OBl TPaHCHIOPTHUPOBATh 00a 3THX noToka A u B He ogHoBpemenno. LUB
(A, B) Bbruucnsercs Ha OCHOBE IapaMeTp — K [apaMeTpy CIeAyIOIUM 00pa3om.

OmpenenuM 3HaUeHUs TSpec I MOTOKA 0 TaK XkKe, Kak B MyHKTe 6. Onpeaenum emre nepuo Po kak Ma/ra.
Torna LUB(A, B) naercs BelpakeHuEM:

LUB(A, B) = { bLUB(A, B) = MAX(bA, bB),
r LUB(A, B) = (M LUB(A, B)/P LUB(A, B)),
p LUB(A, B) = MAX(pA, pB, r LUB(A, B)),
m LUB(A, B) = MAX(mA, mB),
M LUB(A, B) = MAX(MA, MB)
}

rue:
p LUB(A, B) = GCF(PA, PB);
¢ysaxmust MAX(X, y) o3HadaeT "BO3bMHTE HaHOOIbIIIEE U3 ABYX 3HAUCHUH (X, y)";
byaxmust MAX(X, y, z) = MAX(MAX(X, y), 2);
¢ysaxmmst GCF(x, y) o3HavaeT "Bo3pMuTe HAMOOMBIINAN 00NN MHOXKHUTEIH Maphl (X, y)".
LUB n norokos (n # 2), LUB(nl, n2, ...), onpeaensercs peKypcUBHO, KaK:

LUB(nl, n2, .., N) = LUB(nl, LUB(n2, ..., N)).
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Bonee Toro, maccUBHBIM 4JE€H COOTBETCTBYIOLIETO BhIpaXkeHHMsI RSpec mo3BOJseT MCHOIB30BaTh PECYpChI
COCTAaBIISIOIIEMY NMOTOKY. 1151 TOTO, 4TOOB! YAOBIETBOPUTE 3TOMY YCIOBHIO, RSpec i moToka npuHUMaeTcs
PaBHBIM MUHHUMAaJIbHOMY 3HaueHUI0 RSpec i cocTaBmsAiomux MoTokoB. To ecTh:

SLUB(A, B) = MIN(SA, SB),
rae ¢pyakust MIN(X, y) o3HavaeT "BO3bMUTE HAUMEHBIIIEe 3HAYCHHE U3 TapHl (X, y)".

Crnenytommii mpuMep MOKa3bIBAET, Kak mapaMeTpsl TSpec ompeaemnsoTcs, UCIOIb3YsI ONPeIeICHHBIN BhIIe
anroput™ LUB:

1) Kak PE3YJIbTAT COTIaCOBaHMA KOJCKaA, AJId BbI30OBa BBI6I/IpaIOTC$l CJICOAYIOIHNE KOACKHU:
G711(20 mc) 1 G728(10 mc)

2) ['myouna obnactu namsitu 11t LUB 11 BBIOpaHHBIX KOJICKOB COCTABIISIET:
G711(20 mc) = (8000/50) + 40 = 200 GaiitoB
G728(10 mc) = (2000/100) + 40 = 60 GaiitoB
b[LUB] = m[LUB] = M[LUB] = MAX(200, 60) = 200 6aiiroB
3) Ckopoctb obnactu mamsati LUB 1s BEIOpaHHBIX KOJIEKOB paBHa!
P [LUB] = GCF(10 mc, 20 mc) = 10 mc = 0,01 cexyHmb
r[LUB] = M x 1/P = 200 x 1/0,01 = 20 000 6aiiToB B CEKyHIY
r[G711(20mc)] =200 x 1/0,02 = 10 000 OaiiToB B cekyHIy
r[G728(10mc)] = 60 x 1/0,01 = 6000 GaiiToB B CEKYHAY
p[LUB] = MAX(10 000, 6000, 20 000) = 20 000 6Ga#fToB B CEKyHIY

6.1.2  IIpeo6pa3oBanue cooduennii Flowspecs RSVP B mapamerpst QoS DOCSIS

Tepmunan CMTS, noxyuus 3anpoc o pesepupoBanuu, JOJDKEH ucnons3oBath cienyromuye alropuTMbl
Ipu ipeoOpazoBanmm coodmenuit FlowSpecs RSVP B mapamerpsr QoS DOCSIS

Anmantep MTA JOJDKEH wucnonb3oBath TpeOOBaHMSI, ONpENEICHHBIE B CICHYIONEM IIYHKTE IS
npeoOpasoBanus TpedoBanuii QoS ypoBHs ceanca B mapamerpsl QoS DOCSIS.

B kauectBe nomonHeHuss K 3THM TpeOoBaHMsM BcTpoeHHble agantepsl MTA JIOJDKHbBI BkmouaTh
cOOCTBEHHbBIE ajapeca OTmpaBuTess (T. €. HCTOYHHKA B BOCXOISIIEM HAmpaBlICHWH) U MOJIydaress
(T. e. modydaTenss B HHUCXOMSILIEM HAmpaBlICHWHM M TMOPTOB BO BCeX BeNMYMHAX Kiaccudpukaropa TLV,
moirydaeMbix B coobmeHusx DSx. Anpeca manpHero koHia u npuHuMaromue moptei MOI'YT OwiTh
TpadhapeTHHIMA CHMBOJIAMH, €CJTA He moaydeH mopT SDP u 3ravenuns mo LCO. Eciu 3Tr 3HaYeHUS TTOTyICHBI
B KakoM-nmu6o ¢opmare, onn JJOJDKHBI OwmiTe Bkmiouens! B 3HaueHuss TLV knaccuduxaropa. IlopTer
uctounuka nanpbHero konna JJOJIXKHBI B nmro0oM cityuae ObITH TpadapeTHBIMU CUMBOJIAMH, TIOCKOJIBKY 3TOT
napameTp He nepenaercs yepe3 SDP.

HeoOxonmmo 3ameTnTh, YTO MPHUMEPHI, IMPHBENECHHBIE B JAHHOM TJaBKE, BKIIIOYAIOT MPEN3arojoBOK,
CBS3aHHBIA C pacmupeHHbIM 3arojoBkoM BPI+ ceru DOCSIS, kak mnpeamucano B Pexomenmammm 1o
oesonacnoctu [ITU-T J.170]. Ecim BPI+ orkirouen (Hampumep, [Uis TECTUPOBaHHWS), 3HAYEHUS,
[IPUBEACHHBIE B 3THX NPUMEPax, HEOOXOIUMO OOHOBUTH HaIUIEXKALIUM OOpPa3oM, BBIUTS ISATh OAlTOB U3
3aroJjI0OBKa YpPOBHS CBSI3M M3 pacueTa Pazmepa paspemeHus isi BOCXOSIIETo TTOTOKa.

6.1.2.1 KoaupoBanue kavyecTBa 00c/1y:KHUBaHUSA BOCXOAAINIET0 MOTOKA

O6mwexThl Bocxoasuiero nmoroka DOCSIS nomkHbl OBITH YCTaHOBJIEHBI, KaK yKa3aHO Huke. Bce apyrue
komupoBkn TLV mns mortoka ycmyr QoS HE HOJDKHbBI ompepensithes, mo3BOJSSA, TaKUM 00Opa3oM,
HCIOJIb30BaTh 3HaUeHHUs 110 ymordanuio. Ecin MTA 1o3BoJisieT motyuuTh 0OJIHO U3 YCTaHOBJIEHHBIX 3HAUEHU N
TLV, Torna CMTS JIOJDKEH orsepruyTh 3ampoc, BeiaB koJ oninOku "reject permanent/reject admin".

3Hauenue Taiimepa Axmueuwiti maimaym DOCSIS ucnonb3yeTcst IJis YCTaHOBIEHHMS HEaKTHUBHOCTH WU
WHULMUPOBAHUS BOCCTAHOBJICHUSI PECYpcOB sl 3a(UMKCHPOBAHHBIX IOTOKOB ycayr. CHHXpOHH3ALMS
MTA/CMTS mosxet koopauaupoBaTbes CMTS myTem nepeniaun cOOTBETCTBYIOIIECTO 3HAYCHUSI B COOOIIEHUH
REQ/RSP DSA/DSC. 910 none HE JIOJDDKHO 6biTh 3aHsT0 MTA.

3Hauenue tavimepa JJonycmumsiti matimaym DOCSIS ucnonw3yercs UIs YCTaHOBJICHHS HEAKTUBHOCTU U
VHUIINAPOBAHUS BOCCTAHOBIIEHHUS PECYPCOB ISl 3ape3epPBHUPOBAHHBIX TOTOKOB yciIyr. CHHXPOHHU3AIHS
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MTA/CMTS mosxet koopauaupoBaTbes CMTS myTem nepenadn cOOTBETCTBYIOIIETO 3HAYCHUSI B COOOIIEHUH
REQ/RSP DSA/DSC. 3to nmoine HE JJOJIDKHO 65116 3aHT0 MTA.

ITapamerp pasmep makera B Munumanvuvix npunumaemvix DOCSIS rtpannmax HE JIOJDKEH
YCTaHABIMBATHCS JUISI BOCXOAIICTO MOTOKA.,

Ecnu ycTpoiicTBo perraet 3anpocuTh MHOTOKpPATHBIE pa3pellieHns 3a HHTEpBall, TOTaa napamerp Paszpemenus
3a uaTepBast DOCSIS JIOJDKEH ObITh ycTaHOBIIEH B IIeNioe 3HaUYCHHE, He MeHbInee 1. Eciau ycTpoiicTBO He
MOJIEP’KUBACT WM HE 3allpallliBaeT MHOTOKpATHBIE pa3pelleHrs 3a MHTEPBaJl, TO mapaMmeTp PasperieHus 3a
untepsan DOCSIS JJOJDKEH Obite ycTanosmneH B 1.

[Tapametp Homunanovnoui unmepean paspewenuti DOCSIS JIOJDKEH ObITh paBHBIM HHTEPBATY MMAKETHU3AIIAN
KOJIeKa,

DOCSIS Nominal Grant Interval = 10 000 wu 20 000 wim 30 000

[apamerp Honycmumoe opoocanue paspewenuti DOCSIS JOJDKEH ObITh yCTaHOBIICH B ONpeNe/ICHHOE
CMS 3nauenme, Oasupyrolmieecs Ha WHPOPMAMH O IIEHE MapHIpyTH3anud. J[OmyCTHMBIC TPaHUIBI IS
napameTpa JiexxaT Mexay 0 u 2 X uarepBan nakeruzanuu. Eciu 3nauenne He onpeneneno CMS, JJOJDKHO
WCIIONIb30BaThCS 3HAYSHHE 0 YMOTYaHut0, paBHOe 800 MKC.

ITapametp Homunanwvmsiii unmepsan onpoca DOCSIS HE JIOJDKEH onpenenstbes ang notokos yeayr UGS
n emy CJIIEAYET npuHumars 3HadeHHWE, KpAaTHOE WHTEPBANy MaKeTH3AlMH KOJAEKa HIJsl MaKeTOB yCIyT
UGS/AD.

[Tapametp JJonycmumoe opoorcanue onpoca DOCSIS HE JIOJDKEH onpenenstbes as motokoB yerayr UGS
n emy CJIIEAYET npuHumars 3HadeHHWe, KpaTHOE HMHTEPBANy MaKeTH3AIMHM KOAEKa IS IaKeTOB YCIIyT
UGS/AD.

Hapamerp Ilonumuka 3anpoca/nepedauu DOCSIS sBnsercs mackoir 6utoB. Ecin CM paboTaeT B pexume
MHOTOKaHAJIbHOH nepenauw, To 11l moTokoB yeiayr UGS u UGS/AD JIOJIXKHDI 651Th yeTaHOBICHB! OUTHI 0-
6, 8 u 9 mapamerpa [lorumuxa 3anpoca/nepedauu DOCSIS. PesynpTupytomiee 3HAYCHHE COCTaBUT
0x0000037F. Ecnu CM paboTtaeT HE B peKUME MHOXXECTBEHHOH mepeaayu, To A nmotokoB ycayr UGS u
UGS/AD JIOJDKHBI 6w1Th ycTanoBneHsl 0uTh 0-6 1 8 mapamerpa [loaumuxa 3anpoca/nepedoauu DOCSIS.
Pesynerupytomee 3Hauenue cocraBut 0x0000017F.

[Tapametp Iepenucars DOCSIS TOS HE NOJIKEH ucnons3oBatbest. Jaxke eciu 3TOT mapaMeTp onpeaeicH
cetbto DOCSIS, ucnons3oBanue nods 3anpeniaercs kademnem PacketCable.

[Tapametp Paszmep nesanpawugaemozo pazpeuwernuss DOCSIS JJOJDKEH BeraucnaTbes HadWHAS € 3ar0JIOBKA
FC MAC DOCSIS no konnia CRC. B 3T0 3HaueHMe BKIIIOYAeTCs MPE3aroioBokK 3arojoBka Ethernet miuHoM
18 GaiiToB (6 0aiiTOB JUIA aipeca HCTOYHUKA, 6 OAlTOB IS ITYHKTA Ha3HAYeHHS, 2 OaiiTa Juist JTUHbBI U 4 Oaiita
st CRC). D10 3HaUeHHe Takoke 00beAnHET 3arojoBoK ypoBHI MAC DOCSIS, Brirogas 6a30BbIi 3aT0JI0BOK
DOCSIS (6 6aiitoB), pactmpennsli 3aronoBok UGS (3 Gaifra) u pacumpeHHbIi 3aroinoBok BPI+ (5 6aiiTos).
Ecnu nmopasnenue 3aronoBka nosie3Hoi Harpy3ku (PHP) axtuBHO, Torna umcno nopasnsembix 6aiitoB HE
JOJDKHO Bxirodathes. 3aMeTHM, 4TO paciivpeHHsbli 3aronoBok PHS (2 6aiira) HE JJOJIKEH Brimrouatsest
s otokoB yeryr UGS/AD, mockoibKy COOTBETCTBYIOMmIAs HH(OpManus NMOMEIIeHa B pPaCIIMPEHHBIN
3aronoBok UGS.

DOCSIS Unsolicited Grant Size”8, 9 = M + 32 — PHS3.4

[Mapametp Ilnanupyemwiii mun eocxoodawezo nomoxa DOCSIS NOJDKEH Opith ycranoBinen B UGS wmu
UGS/AD, B 3aBUCUMOCTH OT TOT'0, ITOJIJICPKUBACTCS JIH MOIABJICHHUE M1ay3 BO BPeMsl BHI30BA

Ecnu agantepom MTA ocyiecTBisieTcs: pe3epBUpoOBaHKE WM (PUKCALUS U KOJIEKa, HE MOACPKUBAIOILETO
yCTaHOBIJIEHHE To0coBOM akTuBHOCTH, To MTA JIOJDKEH wncmonp30BaTh B KauecTBE 3aIUTAHMPOBAHHOTO
tuna UGS; B npotuBHoM ciydae JJOJIDKEH ucnonszoBarbest UGS/AD.

3 B nanHOM npumepe npearnoiaraercs, uro BPI+ ncnonesyercst kak noamanaataeiii Crnenudukanun 6e301nacHOCTH
PacketCable.

4 PHS, ucnions30BaHHbI B JaHHOM IPUMeEpE, onucaH B cienudukamui RFI DOCSIS, n. B.C.2.2.10.4 [ITU-T J.112-B].
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Ecnu MTA ocy1ecTBisieT pe3epBUpOBaHKE IS IOTOKA YCIYT M1 MHOTOKPATHBIX KOJIEKOB, U3 KOTOPBIX XOTS
OBl OZIMH OCYILIECTBISIET YCTaHOBICHHE rojocoBoit aktuBHOCTH, TO0 MTA JIOJDDKEH 3anpocuts UGS/AD o
pe3epBUPOBAHUU B (PUKCAIMU CBOMCTB TOJNBKO aKTUBHBIX KOAEKOB, KaK OIIMCAHO B 3TOM Maparpade BEIIIE.

6.1.2.2 KoaupoBanue kjaaccupukanum nakeToB BOCXOAAIEr0 NOTOKA

3anpochl nakeTHO# Kiaaccupukanuu Bocxoasimero noroka DOCSIS

OObekThl Bocxomsmiero mnoroka cetd DOCSIS nmomxkHBI OBITH YCTaHOBJICHBI, KaK OIKCAHO HIKE.
Konuposanwme Bcex npyrux coobmenuit TLV kmaccudpukanuu HE JIOJDKHO onpenensithes, 4TO MO3BOJSET,
TakKuM 00pa3oM, HCIIOIH30BaTh 3HAUCHHS 1Mo ymoirdanuio. Ecmm MTA mepenaer 3nauenne TLV, xoropoe
JIOJDKHO OBITH omymieHo, To TepmuHan CMTS JIOJDKEH oTtBeprayTh 3ampoc, BeigaB coolmienne 00 ommoke
"reject permanent/reject admin".

B ciryuae, ecu on ompenenen CMTS, mapametp HMoenmugpuxamop xknaccugpuxamopa DOCSIS JTOJDKEH
HCIIONB30BaThCs. B mpotuBHOM cirydae mapametp Ccoviika knaccuguxamopa DOCSIS JOJDKEH npuauMats
Uit Kaxxaoro CooOIeHus: AMHAMUYECKOHN YCIIyTH YHUKAIIbHOE 3HAYCHHUE.

Mapamerpy Cceowiixa na nomox yeaye DOCSIS JOJDKHO ObiTh nprcBoeHO yHHKaJIbHOE 3HaueHue E-MTA
s coobmennit REQ DSA B mmerommxcst BbI30Bax, a sl Beex aApyrux coobmenuii o JJOJDKEH 6viTh
omymieH. BMecTo 3Toro moimkeH OBITh UCIONB30BaH mapamerp HMoenmuguxamopa nomoka ycaye DOCSIS,
BbImaBaeMbli CMTS.

ITapametp Ipuopumem ynpasnenus DOCSIS JJOJDKEH 6v1Th ycTanosieH B 128.

ITapamerp Cocmosanue axmusayuu kiaccugurxayuu DOCSIS JJOJDKEH OvITh yCTaHOBJIEH B aKTHBHOE
cocrosiaue (1), Korjga BI30B, UCIONB3YIONUI MOTOK YCIyT, 3a)MKCUPOBAH, a BO BCEX NPYTUX CIydasX OH
JOJDKEH ycranaBmuBatbest B HeakTuBHOE coctostHue (0).

Heticmeue usmenenue ounamuuecxou ycayeu DOCSIS MOXET ucnons3oBats KiaccudukaTop onoaHeHuS
DSC (0), Knaccudpukatop 3amenst DSC (1), Knaccudukarop ynanenus DSC (2) B kaxnoi crenudukanum
RFI DOCSIS.

TOS IP DOCSIS u mons macku MOI'YT ObITh omytieHsl, mockoinbky PacketCable He BkiTtouaeT mapameTpsl
TOS kak gacts cBoero knaccuduraropa. OgHAKO, €CITH ATOT apaMeTp UMEETCs, OH JT0OJDKEH COOTBETCTBOBATh
3nauenuto TOS, onpenenennomy CMS, uiu 00ycrnoBIeHHOMY 3HAYESHUIO 7Sl IOTOKOB TOJIOCOBBIX YCIYT.

[Tapametp npomoron IP DOCSIS JOJIDXKEH 6p1Th yeTanosiaed B UDP (17).

Mapamerp Aopec ucmounuxa |P DOCSIS JJOJDKEH npuarMaTh TO ke 3HaYCHUE ajjpeca, YTO M yKa3aHHBIA B
m1abJI0He OTHpPaBUTENS, €CIIU TOJIBKO OH HE MPUHUMAET HyJeBoro 3HaueHus. Ecnu agpec, onmpeneneHHbId B
1abJioHe OTHpaBUTENS paBeH Hymo, 3ToT napamerp JOJDKEH ObiTh omyrieH.

[Tapametp Macka ucmounuxa IP DOCSIS JIOJIDKEH ObITh OoITyIIIeH.

apamerpsr [lopm ucmounuxa IP DOCSIS — cmapm w [lopm ucmounuxa IP DOCSIS — 3asepuenue
JOJDKHBI ObITh paBHBI 3HAYEHHUIO TOPTa TPAHCIIOPTA, YKa3aHHOMY B LIa0JIOHE OOpAaTHOTO OTIIPABUTEIIS.

[apamerp Aopec nazunauenus IP DOCSIS JJOJDKEH momyanTs TO e 3Ha4eHue, ajipeca, 4To ¥ yKa3aHHOE B
00BEeKTE ceanca, MoKa 3TOT ITOCIEAHNN He paBeH HYJII0, B IPOTHBHOM CIIy4ae JaHHBIN MapaMeTp JODKEH OBITh
OITyIIEH.

[Mapamerp Macka noryuamens IP DOCSIS JOJDKEH 6bITh ommy1meH.

[Tapametpsr [lopm nonywamens IP DOCSIS — cmapm n Ilopm nonyyamens IP DOCSIS — 3asepuienue
JOJDKHBI ObiTh niepesanbl MOPTY, YKa3aHHOMY B OOBEKTE CEaHCa, MOKa 3HAYCHUE TOr0 MOCIEIHEro He
paBHO Hy;r0. Ecnii mopT Ha3HaueHUs omnpeieicH B 00bEKTe ceanca paBHbIM Hy0, TLV o0oux mapameTpos
JIOJDKHBI OBITh OMYIICHBI.

[Tapametpsr Koduposanus naxemnou knaccugpuxayuu LLC Ethernet DOCSIS JOJIKHbBI ObITH OITyIIICHEI.
[Mapamerpsl Koouposanus naxemnoii kiaccuguxayuu 802.1P/Q DOCSIS JOJIDKHBI ObiTh omy1eHsI.

[osenenne CMTS npu 3anpocax nakeTHoil kjaaccupukanum socxoasmero noroka DOCSIS

[Ipu nmomydeHuu 3ampoca AONONHEHHs KiacCH(UKaTopa (HampuMep, IyTeM HonydeHus coobmenuit DSx),
CMTS JJOJDKEH cpaBHNTH YCTaHOBKH IITIO3a, HA KOTOpbIe yKa3biBaeT 1D mumo3a co 3Hauenusmu TLV B
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3ampoce. Ecnu 3Hauenns TLV ne moaxonsat, CMTS JOJDKEH BepHyTh KOJ OMIMOKH KiaccH(HUKaTopa
DOCSIS co cnenyromeit napopmanuei:

. [Mapamerp Koo owuorku JOJIKEH conepxath 3HaueHue "reject-authorization-failure™.

[Mapametp Ouiubounwviti napamemp JOJIKEH yxaspiBaTh 3HaueHue neppoit TLV, He mpomieamei
aBropusanuio. [lockonbKy Tpu pas3iauuHbIX peanu3aiusax TLV MoryT ObITh MOITBEPKICHBI B
pa3IMYHOM TOpSIKe, BO3BpAIlleHHbIE B 3TOM mosie 3HaueHus TLV mpu OJMHAKOBBIX HCXOIHBIX
YCIIOBUSX MOTYT HE COBIQ/IATh.

. [Mapamerp Coobwenue 06 owudke MOXET ObITh 3an10THEH.
6.1.2.3 KoaupoBanue noaapieHus 3arojioBKa noje3Hoii Harpy3Ku

3anpocsl moJaBJeHHUsI 3ar0JI0BKA MoJIe3HOii Harpy3ku B cetu DOCSIS

[NonaBnenue 3arooBKa MOJIE3HONW HATPY3KH SBISAETCS HEOOsI3aTEbHBIM, OJHAKO B CIy4ae ero MpUMEHEHUS
HEOOXOAMMO CIIEZIOBATh CIIEAYIONUM TPeOOBaHUSIM, KOTOphie oTHOCATCSA K PHS kak B Bocxomsiiem, Tak u B
HHUCXOJIAIIEM ITIOTOKAX.

[apametp Ilone nooasnenus 3azonoexa noaesuou naepysku DOCSIS ccpinaeTcs Ha Te OalThI B 3ar0JI0BKE,
koropele JIOJDKHBI ObITh mOmaBiIEHBI ITOCBIIAIONIAM OOBEKTOM MW JOJDKHBI OBITH BOCCTaHOBIICHBI
MIPHHUMAIOIITUM 00bEKTOM.

[Mapamerp Pazmep nooasnenus sazonoexa noaesnou naepysku DOCSIS JIOJDKEH ObiTh paBeH o01ieMy 4uciy
0aifTOB B IOJIE MOJAaBJICHUS 3arojoBka Harpy3ku (PHSF).

ITapamerp Macka nooasnenus 3aconoska nonesnoti Haepysku DOCSIS JOJDKEH yxaspiBaTh OailThI,
MOJIBEPraloINecs MOAaBICHUIO.

[Mapametp I1loomeepoicdenue nodasnenus 3azonoexa noaesuou naepysku DOCSIS CIEAYET ycranosuts B 0
(monTBEpPANTS).

Mapamerp Hoenmughuxamop wnaccugpuxamopa DOCSIS JIOJDKEH ObiTh uCHONB30BaH B Cilydae
onpenenenus cuctemoir CMTS. B nporusnoMm ciayuae JJOJDKEH OviTh ucnonszoBan napamerp Cebiika Ha
xknaccugpuxamop DOCSIS, HCTIONB3yEMBIH B OITPEICICHIH KIacCU(PUKATOpa.

ITapamerp Ccbuika Ha kmaccudurarop DOCSIS JOJDKEH wucnons3oBaThes, eciu HISHTHGUKATOD
knaccudukaropa DOCSIS ne onpemenen CMTS. B mnpoTuBHOM ciydyae HCIOJB3YETCS Iapamerp
Wnentudukarop kiaccudukaropa DOCSIS, ncnons3yeMsblit B olpeaeieHnd KiiaccudukaTopa.

apamerp Hoenmuguramop nomoxa ycaye DOCSIS JJOJDKEH mcmonb30BaThcs B TOM cly4ae, €Clid OH
onpenenex cucremoit CMTS. B nporusnom ciaydae IOJDKEH ucnons3oBarsesa napametp Ccblika Ha nomox
yenye, KOTOPBIA HCIOJIB3YETCsl B ONpeieNieHNH KilacCu(uKaTopa.

HeiicrBue Usmenenue ounamuuecxou ycayeu DOCSIS MOXET ncnons3oBats npasuiio goronaeHus PHS (0),
mpasmwio ycraHoBku PHS (1), mpaBuno ynamenuss PHS (2) u onepanuu mpasun yzanenust Bcex PHS mos
kaxnoi cneundukannn RFI DOCSIS.

oBenenne CMTS a5t 3anpocoB nMojgaBJIeHHs 3ar0J10BKa moJe3Hoi Harpy3ku DOCSIS

OnwuceiBaemas 31iech 00padoTka ommbox PHS, maet m1oBoMBHO COKHBIA MEXaHU3M OOPAaTHOW CBSI3U MEXKILY
CMTS, otsepraromieit ncxonausiit 3anpoc PHS u 3anpammusatonum MTA ¢ Tem, 9ToOBI BEITaBacMasi B OTBET
Ha onrOKy uH(OpPMAaIKs MOTJIa ObITh UCTIOIB30BAHA JJIsl YIIPOIICHHUS AJIbTEPHATUBHOTO YCIICIIHOTO MOAX0/1a
(1. e. ycnemrHoro nocrymna kK notoky UGS 0e3 mogaBieHus UK ¢ yIpoIeHHbIM npaBwioM PHS).

[Ipu nomyuennn 3anpoca DSx ¢ [lonaBnennem 3aromnoska nonesnoi Harpysku DOCSIS, eciiu CMTS pemaer,
YTO HE MOKET MOAIEeP’KUBATh 3allpallliBaeMoe MoJIaBJIeHNE (BO3MOXKHO, N3-32 HEJOCTAaTKa PECYpCOB MaMATH
WM BBIYMCIUTENBHBIX ), HO MOXET MOJICPKUBATh YCIYTy He3alpalliBaeMbIX pa3pelleHuid 0e3 moiaBieHus,
to cucrema JIOJDKHA BepuyTth Kom moarBepxiacHus "reject-header-suppression" B kKoqupoBKax OIIHOOK
TTOJABJICHHS 3aT'0JIOBKA ITOJIE3HOM HArpy3ku U B mapamerpe omuook DOCSIS, kak ommcano Himke. MOXET
ucnonb3oBarbess Coobmenue 06 ommbdke DOCSIS.

Ecin cucrema CMTS He MOXeT moJiepKHBaTh 3alpaliMBacMoe KOMIUICKCHOE ITOJIaBJICHHE 3aroJioBKa
mone3Hoit Harpy3ku DOCSIS, HO MoxeT monaep:xuBarh Oosiee mpocTtyo ¢opmy momasiexus, CMTS
JOJDKHA momecTuTh MacKy MOAaBiI€HHs 3aroyioBka moje3Hoi Harpy3ku DOCSIS B mone ommboyHOro
napamerpa DOCSIS.
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Omm6ounsiii napamerp DOCSIS = Macka nmopasieHus 3arojoBka nosie3noi Harpyzku DOCSIS

Ecan CMTS He MoxeT mopaepKuBaTh 3ampalliuBaeMblii pasmep ans llogaBineHust 3arojoBka MOJIE3HOM
Harpy3ku DOCSIS, HO MOXeT moanep KuBaTh MEHBIHMMA pazMep Takoro nojasieHus, To CMTS JOJDKEH
nomMectuTh PasMep mojaBiieHus 3arojoBka mnoje3Hou Harpy3ku DOCSIS B mone Ommbo4HOTO nmapamerpa
DOCSIS.

Ommbounsrit mapamerp DOCSIS = pa3mep mogasienust 3aroioBka nojie3noi Harpysku DOCSIS

MoBenenue E-MTA npu 3anpocax moaaBJieHHUsI 3aroJI0BKOB ToJie3Hoii Harpy3ku DOCSIS

IIpn momydennn Koma moaTBepskaeHus "reject-header-suppression" B koropom OmmOOUYHBIN MapamMeTp
DOCSIS conepxxut Macky mnoaasieHust 3arojioBka mnone3Hod Harpysku, E-MTA MOXET mnoTopHO
3alpOCUTh IMHPUHY Toockl Oe3 IlomaBiieHns 3aroyioBka Tmone3Hor Harpy3ku DOCSIS wimm Moxer
nepeonpenenuTs MacKy MmofaBiIeHHs 3aroioBka mosie3noil Harpy3ku DOCSIS Takum oOpa3om, 9To Macka
coiepkana Obl Ooyiee TPOCTOE NPABWIO TMOJAABICHUS (HAampUMep, YKa3blBalollee CMEKHBIH OJ0K
MTOJABIISIEMBIX OAHTOB).

IIpn momydeHnn Koma monaTBepskaeHus "reject-header-suppression" B koropom OImMOOYHBINA MapaMeTp
DOCSIS conepxut Pazmep mnomasneHus 3arosnoBka mnose3Hoil Harpysku DOCSIS, E-MTA MOXET
MOBTOPHO 3alPOCUTH LIMPHHY moJockl 0e3 [logasnenus 3aronoska none3Hoi Harpysku DOCSIS.

Hcnoas3osanue E-MTA pacumpennoro 3aronoska UGS DOCSIS

[Tapametp Hnoexc nooaenenus 3azonoska nonesnoui naepysku DOCSIS HOJDKEH comepxats 3apaHee
yCTaHOBJIEHHOE 3HadeHue uHiaekca PHS wunm Homp, ecom s motoka yciyr He ompexaeneHo llogaBmenue
3aroJIOBKa IOJIE3HOM HArpy3KH.

Tlapamemp unouxamopa ouepeou DOCSIS JIOJIDKEH 6w1Th ycTanosneH E-MTA Bcerna, koraa B ouepeny Ha
repeaady HaxomuTcsi Ooiee omgHoro makera. B mporuBHOM cimydae 3to 3Hauenue CJIEAYET ouunctuts,
MIPUPABHSB HYIIIO.

[Tone AxTHMBHBIX paspemeHuil pacmupenHoro 3aroioBka MAC DOCSIS JJOJDKHO orpaxkaTh TOIBKO TE
CyOImOTOKH (BCIIOMHHIM, YTO B BEIPOXICHHOM CJIydyae CYIISCTBYET TOJHKO OJHMH CYOIOTOK), KOTOpBIE HE
HaxomATcs B pexkume moaasiieHus nay3 u JJOJDKHBI OeiTh ycTaHOBIIGHBI B HONB Bcerna, korma E-MTA
peanusyet [logaBnenue nays, As KOACKa, UCIOIB3YEMOTO ISl MOTOKA JAHHBIX, CBSI3aHHOTO C 3TUM IOTOKOM

YCIIYT.
6.1.2.4 KoaupoBanue QoS B HUCXOsIIIEM HANPABJIEHHH

KomnpoBku 3nagennit TLV kauecTBa 0O0CIyXKUBaHUS IS MTOTOKA YCIYT B HUCXOMSAIIEM HAIPABICHUN CETH
DOCSIS AOJIDKHBI 651Th ycTaHOBIIEGHEI, Kak yKazaHo Huxe. Bee ocransabie 3Hauenus TLV HE JJOJDKHBI
OTIPENETATHCS, TAKUM 00pa30M IMO3BOJISS UCIONIB30BaTh 3HA4YeHUs 110 yMomdanuto. Ecnmu MTA wucnonb3yer
onHo u3 nojooHeIx TLV, 10 cucrema CMTS JIOJDKHA oTBeprHyTh 3ampoc BbIIaB KOJ OMIMOKH 'reject
permanent/reject admin".

[Mapamerps! Hucxopsmero motoka DOCSIS Beruncistorcs HaunHas ¢ 6aiita 3aronoska MAC DOCSIS, 3arem
cenys or HCS mo konma CRC. 3aronosok ypoBHs MAC (T. e. Ethernet) paBen 18 Gaiiram (6 GaiiToB st
aZipeca UCTOYHUKA, 6 OAUTOB I afmpeca morydarens, 2 6aira as ;uymHbl U 4 Oaiita ms CRC).

Ha ocHOBaHuMM [aHHOTO 3arojoBKa mapameTp Pasumep naxkema MUHUMATLHOU — OONYCMUMOU
sapesepsuposarntoti ckopocmu DOCSIS JTOJDKEH Beraucnstees Tax:

DOCSIS Assumed Minimum Reserved Rate Packet Size = m + 18 — PHS.

[MapameTp Makxcumanvras ckopocms noodepaicusaemozo mpagurxa DOCSIS® BbipaskaeTcs B GUT/C, BKIIOYAs
npenzaronoBok ypoast MAC Ethernet (ae cetu DOCSIS). [IpeobpazoBanue u3 crieruuueckux mapaMmeTpoB
IP BKiTIO9aeT, BO-TIEPBBIX, OMPEAEIIEHUE CKOPOCTH MAaKETHPOBAHMS ITyTEM JIEIEHUS MAaKCHMAIBHON CKOPOCTH
Ha pa3Mep MHUHUMAJIbHOTO HAOJII0JJAEMOT0 JIEMEHTa. DTO 3HAYEHUE 3aT€M YMHOXKAETCsI HA pa3Mep MaKeTa, C
MOTIPAaBKOM Ha BKIIOYEHHUE Npea3aroioBka ypoBHs MAC, 1 HTOTOBBIN pe3yiIbTaT MaciuTadbupyercs u3 0aiiToB
B OuTHI. MakcnManbHas ckopocTh noaaepxusaemoro Tpadpuka DOCSIS JJOJDKHA BerancisThes Kak:

DOCSIS Maximum Sustained Traffic Rate = (p/m) x (m + 18 — PHS) x 8 x z,

5 (CremyeT OTMETHTD, YTO €CIH 3HAUEHHE UMEeT APOOHYIO BETHUHMHY, TO OHO JOJKHO OBITH OKPYTIIEHO.
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TAC Z = YHCJIO MOAIIOTOKOB B IOTOKE YCIYTH.

[Mapamerp Munumanvhas ckopocms 3apesepsuposannozo mpaguxa DOCSIS® BeMHCISETCS CIIOCOOOM,
AHAJIOTUYHBIM MaKCHUMAaJIbHOM CKOPOCTH MOJJAEpKMBaeMoro Tpaduka, ¢ TOH pasHHIICH, YTO BMECTO
napaMeTpa MUKOBOM CKOPOCTH (p) UCIIONB3YETCs 3ape3epBUpoBaHHas ckopocTh (R):

DOCSIS Minimum Reserved Traffic Rate = (R/m) x (m + 18 — PHS) x 8 x z,
'€ Z = KOJIMYECTBO pa3pemeHH17I 3a UHTEPBaAJI, UCIIOJIB3YEMOC B ITIOTOKE BOCXOAAIICTO ITOTOKA.

[apamerp Maxcumanvuoii naxem mpaguxa DOCSIS JOJDKEH npunumares HauOombluee u3
HWDKEYKa3aHHBIX 3HAYCHUI:

1) LEJIbIA MHOXKUTENb J[OIyCTUMOTrO 3Ha4EHHSI MUHUMAJIBHOM 3ape3€PBUPOBAHHON CKOPOCTH; WU
2) MUHHUMAaJIbHOE 3HaYeHue, onpenenennoe st cetu DOCSIS u paBaoe 1552.
DOCSIS Maximum Traffic Burst = max((M + 18 — PHS) x 3 x z, 1522)

IJIe Z = KOJMYECTBO pa3pelIeHui 3a MHTEPBAJ, UCIIOJIb3YeMOe B IOTOKE BOCXOJISIIIETO MOTOKA.
apamerp IIpuopumem mpaghuxa DOCSIS JJOJDKEH ObITh ycTaHOBIEH B 5.
[Mapamerp Crxpvimuocmo nucxoodsuwezo nomoxa DOCSIS HE JIOJIDKEH ucnonb3oBatbes.

3navyenue ans Taiimepa Axmusnuiii matimaym DOCSIS ucnonb3yeTcs nsi 0OHapyKEeHUs] HEaKTHUBHOCTH U
MHUIINHPOBAHHUS BOCCTAHOBIIEHUS pecypca s 3aUKCHPOBAHHBIX TOTOKOB YCIyT. [I0CKOIBKY TOTOKH yCIyT
B BOCXOJISIIIEM U HUCXOJSIIEM ITOTOKAX, & TAK)KE IIUTI03bI YIIPABIISIIOTCS C UCIIOIB30BAHUEM OJTHOTO U TOTO e
ID nmro3a u BeIYepkuBaroTcs napamu, To B Mojenu PacketCable He Hy>)kHO BecTH HaOIIOIEHUE OTHOBPEMEHHO
32 aKTHBHOCTBIO BOCXOJSIIETO M HUCXOMAIIETO MOTOKOB. [0 3TOW mMpuuYnHE ¢ MCHOIB30BAaHHEM 3HAUEHUS
AxTusHOTro Taitmayra DOCSIS Benercs HaOIIOACHIE TOIBKO 32 IIOTOKAMHU YCIIYT BOCXOJISIIIETO MOTOKA. ITO
none MTA u CMTS HE JOJIKHBI 3anonHsaTh A1 MOTOKOB YCIYT HUCXOASILETO MOTOKA.

3nauenne Ttaiimepa Momyctumerid taiimMayr DOCSIS ucmonb3yercs mis oOHapyKeHHS HEAKTUBHOCTH H
VHUIIMHPOBAHUA BOCCTAHOBIEHHUS pecypca sl 3ape3epBHPOBAHHBIX NOTOKOB yciyr. OpHako, 1o
cO00paXeHUSIM, aHATIOTUYHBIM yYKa3aHHBIM BBIIIE, [T [TapaMeTpa AKTUBHBIN TaliMayT, IPH HCIOJIb30BaHIH
napamerpa Jomyctumelii Talimayt B Moaenu [PCablecom He ompeneneH MOHHUTOPHHI IJisi TOTOKOB YCIYT
Hucxojsuiero noroka. 3tro nojie MTA u CMTS HE JIOJIDKHBI 3anoaHsATh 151 HOTOKOB YCITYT HUCXOASIIETO
MIOTOKA.

Ecmu CM pabotaet B pesxume MHorokaHansHoro npuema, To E-MTA JOJDKEH Bxmiouyats B cooOuieHust
DSA/DSC TLV usMmeHeHus MOCIeA0BATeILHOCTH ITAKETOB B HUCXOISIIEM HAIIPaBICHUH CO 3HAYCHUEM 1.

6.1.2.5 KoaupoBanue kiaccupukanu NakeToB HUCXOAAIIET0 MOTOKA

3anpockl nakeTHo Kiaaccupukanun Hucxoasuero noroka DOCSIS

O0bekTel HUCXOAEro moToka ceth DOCSIS nomkHBI OBITH YCTAaHOBJICHBI, KaK OIMUACAHO HHUXKE.
Konuposanue Bcex apyrux coobuienuii TLV knaccudukanuu HE JIOJIDKHO onpeaensathes, 4TO MO3BOJISET,
TaKuM 00pa3oM, MCIIONb30BaTh 3HaueHHs 1no ymonuanuto. Ecnmu MTA coapepxut 3nauenue TLV, kotopoe
JIOJDKHO OBITH omytieHo, To Tepmuaai CMTS JIOJDKEH oTBeprayTh 3ampoc, BeIIaB coodieHne 00 ommodke
"reject permanent/reject admin”.

B cnyuae, eciiu on onpenenen CMTS, napamerp Hoenmugpuxamop knaccugpuxamopa DOCSIS NTOJDKEH
WCTONB30BaThes. B mpotuBHOM ciydae nmapamerp Cesiika kiaccuguxkamopa DOCSIS JOJDKEH npuanmats
TUTS K&KAO0TO COOOIIeHUS TMHAMUYECKON yCIYTH YHUKAIBHOE 3HaUEHHE.

Mapamerpy Cceowiixa na nomox yeaye DOCSIS JOJDKHO ObiTh npricBoeHO yHHKaTIbHOE 3HaueHue E-MTA
it REQ — coobmennit DSA B akTyanbHBIX BBI30BaX, a s Bcex npyrux coobmennit o JOJDKEH 6b1Th
omyImieH. BMecTo 3Toro moimkeH OBITh UCIONB30BaH mapamerp HMoeumugurxamopa nomoka ycaye DOCSIS,
BeIgaBaembiii CMTS.

[Mapamerp IIpuopumem ynpasrenus DOCSIS JJOJDKEH 6b1Th ycTanoBneH B 128.

[Mapamerp Cocmosanus axmugayuu riraccuguxayuy DOCSIS JJOJDKEH ObvITh yCTaHOBIIGH B aKTHBHOE
cocrosiaue (1), KOrja BhI30B, UCIOJB3YIONIUI MOTOK YCIyT, 3a)MKCUPOBAH, a BO BCEX JAPYTUX CIydasX OH
JOJDKEH ycranaBnuBathest B HeakTuBHOE coctosiaue (0).

30 Pex. MCD-T J.163 (12/2007)



HetictBue Usmenenue ounamuueckoti yeayeu DOCSIS MOXKET ucnons3oBath Knaccupukatop gonoaHeHust
DSC (0), Knaccuduxarop 3amenst DSC (1), Kiaccudukarop ymnaneans DSC (2) B kaxao# crienupukanuu
RFI DOCSIS.

ITonsa TOS IP DOCSIS u nmons macok ¢ HE JIOJDKHBI ucnons3oBaThes.
[Tapametp IP — npomoxona DOCSIS JIOJIDKEH 616 yetanosied 8 UDP (17).

[Mapamerp Aopec ucmounuxa |P DOCSIS JOJIXKEH npuHrMaTh TO K€ 3HAUECHUE aapeca, YTO U YKa3aHHBIN B
mabyiione o0paTHOTO OTHpPaBUTEN, €CIM TOJBKO OH HE MpHUHUMAeT HyJIeBOro 3HaueHus. Eciam agpec,
OTIpe/IeTICHHBIN B abIoHe 00paTHOTO OTIPABUTEINS paBeH HYIO, 3T0T napamerp JOJIKEH OwiTh omyrieH.

[Tapametp Macka ucmounuxa IP DOCSIS JIOJIDKEH ObITh OoITyIIIeH.

Mapamerpsr [lopm ucmounuxa IP DOCSIS — cmapm n Ilopm Hcmounuxa IP DOCSIS — 3asepuienue
JOJDKHBI ObITh paBHBI 3HAUEHHIO MOPTA TPAHCIOPTa, YKa3aHHOMY B IIAOJIOHE OOpaTHOTO OTIpPaBUTEI,
eciy OHO He paBHO Hymro. Eciu IP mopr ucrounuka ompeneneH B mabioHE OOpaTHOTO OTIPaBUTENA, KaK
HyJleBoe 3HaueHue, To coobmenns TLV mias mapamerpos CtapTt u 3aBepuieHue nmoprta ucrounuka IP cern
DOCSIS JOJIKHBI 6bITh onyIIeHs!.

[Mapamerp Adpec nonyyamens IP DOCSIS JOJDKEH monyuuts To e 3Ha4eHHUe, aipeca, YTO U YKa3aHHOE B
00BeKTEe 00paTHOTO CeaHca.

Mapamerp Macka nonyuamens IP DOCSIS JOJIKEH ObiTh omy1ieH.

apamerpsr llopm nonyyamens IP DOCSIS — cmapm wn Ilopm noxyyamens IP DOCSIS — 3asepuienue
JOJIDKHBI 66ITh Tepeaads! MOPTY, YKa3aHHOMY B 00BEKTE 00paTHOTO CeaHca.

Koouposanue naxemmnoti knaccugpuxayuu LLC Ethernet DOCSIS JIOJIJKHbI O5ITh OmymIiieHBI.
Koouposanue naxemnoii knaccuguxayuu 802.1P/Q DOCSIS JOJIDKHbBI ObITh Omy1ieHsI.

IHoenenne CMTS npu 3ampocax makeTHOH Kiaccu(pukanuu Hucxoasimero noroka DOCSIS

[Ipu moydeHun 3ampoca JOMOJHEHHS Kiaccudukaropa (HampuMmep, IMyTeM MHOoJydeHus coodmennii DSx),
cucrema tepmuHanoB CMTS JIOJDKHA cpaBHHTH yCTaHOBKH IITI03a, HAa KOTOpHIE yKa3eiBaeT D numo3a co
sHaueHussMu TLV B 3anpoce. Eciu 3nauenus TLV ve nomxonsr, CMTS JIOJIDXKEH BepHyTh K0Oa OIIMOKH
knaccugukaropa DOCSIS co cnenyromieit uadopmanuei:

. [Mapamerp Koo owubru JOJIKEH conepxkats "reject-authorization-failure™.

. [Mapametp Ouubounviii Ilapamemp JJOJDKEH yka3wsiBath 3Hauenue nepoit TLV, He mpomeamiei
aBTopu3aiuio. [10CKOIbKY IpU pa3aruHbIX peanu3anusax TLV MoryT ObITh ayTeHTU(QUIIMPOBAHbI B
pa3IMYHOM TOPSAJIKE, BO3BpAIlleHHbIE B 3TOM MoJie 3HaueHus TLV mpH OAMHAKOBBIX HCXOIHBIX
YCIIOBUSAX MOTYT HE COBIA/IATh.

. [Mapamerp Coobenue 06 ommndoke MOXKET ObITh 3amosHeH.

6.1.2.6 IIpumep npeodpa3oBanus

Paccmotpum cnenyrommii npuMep. PeueBoil kojek co3naeT BeIXOgHOW MOTOK AaHHbIX CBR co ckopocTsio
64 xKOuT/C, KOTOPBIN MaKeTU3UPOBaH ¢ WHTepBajIoM 10 Mc, T. €. ¢ Moe3HOl Harpy3Kkoi B 80 0aiTOB KaXKaple
10 mc. [one3nas Harpyska uHkarncysupyercs ¢ nomoibio RTP/UD/IP, npuyem nononuautenbHbie 40 6aiiTOB
MPUBOJAT K yBeNUUeHHIO makeTa A0 120 GaiiroB B kaxasie 10 mc. B atom cnydae coobuienne TSpec umeet
BH[I!

riryouna obsactu nmamstu (b) = 120 6aiiToB;
ckopocTh obsactu amsitu (p) = 12 000 GaiitTor/c;
MHUHHAMAJILHBIN HaOII0qaeMbIid 31eMeHT (m) = 120 6aiToB,

MaKCHUMaJbHBINA pa3Mep aertarpammsl (M) = 120 6aiiToB.
[Ipenmonoxxum, YTO KIMEHT 3alpalliBacT Pe3epBHPOBAHME, UCIONB3Ys yKazaHHble cooOmenus TSpec u
RSpec mpu R = r. Cucrema 3aBepmenuss CMTS npu mosrydeHu# 3TOro cooOImIeH!s] YCTAHOBHT MOTOK YCIIYT,

WCTIONB3YIOMIMH YCIYTY He3aIllpalluBaeMoro pa3peieHus], OCKOIbKY p =1 1 M = b, 4T0 yKa3bpIBaeT Ha MOTOK
CBR. O= MoKeT UCcrosb30BaTh pazpelenue ¢ pasmepoM M u uarepsaiioM M/R, paBabsiM 10 Mmc.
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IIpu Beuncienun apoxanust agantep MTA He 3Haer, Hackoabko CMTS OTKJIOHAETCS OT Hacana IMpHU
3aIIaHUPOBaHHOM NoBeAeHUH. KIueHT nomxkeH cuutaTs, 4To CMTS sBisieTcs uaeanbHOU, YTO 03HAYAET, UTO
3aepkKa mpu qanHoM TSpec 1 pe3epBUpOBaHHOI cKOpocTH R = r Oyaer mpocto:

b/r + 3aepKKN Ha pacIpOCTpaHEHNE CUTHAA.

He yuntbiBas 3amepKku Ha pacipocTpaHeHHe CUTHANA, 3TO puBeaeT K 3afepxke B 10 mc. IIpenmonoxum,
YTO KJIMEHTY Ha 3TOT CE€aHC HY)KHA JIOIMyCTHMas 3ajepkka B 15 Mc (TobKo s TpakTa kimeHTckoir CMTS)
TOTJla TTACCUBHBIN wieH (S) mpumMer 3HaueHue, paBHoe 15 — 10 = 5 mc. [Ipu momydyeHun pe3epBUpPOBaHHUSA
cucrema CMTS BocripuMeT 3TO Kak MOKa3aTelb TOTO, YTO AJIS KIIMEHTA JOMyCTUMO JAPOKaHUE B 5 MC.

JomycTuM, KIMEHT CUMTaeT JOMYCTHUMOM 3aJepXKy B 25 MC M yCTaHABJIMBAET MACCHUBHBIM YJIE€H PaBHbIM
25-10=15mc. CMTS MOXeT HCHONB30BaTh JaHHYIO HHQOPMAILMIO Ui ONpE/ICICHUS] B KauecTBe
JOMYCTHUMOTO OOJIBIIEro MHTEpBaja pa3peuleHus, HarmpuMep, paBHOro 20 Mc, MOCKOJIBKY 3TO HMPUBOJHUT K
BO3MOXKHOMY POCTY 3a7epKku 10 20 Mc [uid makeTa, KOTopbli noctynaer Ha CM HemocpencTBEeHHO Mocie
pazpemierusi. OcrtaroTcsa erie naccuBHblie 5 Mc, kotopele CMTS MokeT HMCHoJib30BaTh Jid YCTaHOBKHU
pa3peneHHoro ApoKaHusl.

3aMeTUM, YTO TaKOW ITOAXOJ] OCTAaBJIAECT 3HAYUTENBHYI THOKOCTH misi Toro, urtoosr CMTS wmorma
VIOBIIETBOPUTh TPEOOBAHHWAM KIMEHTa OTHOCHUTEIBHO 3aIEePKKH CIOCOOOM, B HAMOOJBIICH CTENeHH
VYIUTHIBAIOIIAM BO3MOXHOCTH qaHHo CMTS.

6.1.3 ABTopu3anus u nopeaenue CMTS

CMTS, 1o noiy4eHuH 3apocoB O pe3epPBUPOBAHUN W (UKCUPOBAHUM IIMPUHBI TIOJIOCHI, conepxamux [D
LIJTI033, TOJDKEH OCYIIECTBUTH KOHTPOJb JOCTYyMNa K 3alpocCy, UCIONB3YIOMEMY OOBEKTHI, CBs3aHHbIE ¢ ID
LUTIO34.

Kaxnprit 3anpoc DSA unu DSC ucxonsmuit ot E-MTA B mognepxky koHkpeTHOTO ceanca Bri3oBa JJOJIKEH
conepxkath B bioke aBTopusanuu 1D nutrosa, B npotTuBHOM cinydae cuctema 3asepmeHuss CMTS JTOJDKHA
OTBEPTHYTH 3ampoC, BBIIAB KOJ MOATBepKAcHUSA 24 (ommObka aBTopm3aiuu). Ecim monxydeHo cooOIieHue
3anpoca DSC, conepxarmiee ID nuto3a, oTiimaHOE OT copep kamierocs B 3anpoce DSA, HCIonbp30BaHHOTO MPH
cozfanuu motoka yciyr, To CMTS JJOJDKHA ocyiiecTBUTh OOBIUHYIO OTIEPAIIUI0 aBTOPU3ALMH U JIOITyCKa C
HCIIOJIb30BAaHUEM IILJTI03a, CBSI3aHHOTO ¢ HOBBIM ID 1utro3a.

Ecoun MTA He ucnions3yeT MHOTOKpaTHBIC pa3pelieHus] Ha HHTEPBal B MOTU(DHUIIUPYEMOM TIOTOKE YCIyT, a
KOHTpOJIb aBTOpM3alMu U jpomycka npoiaen ycmemno, CMTS JOJDKHA cesa3zate HoBeIA ID mumosa c
MOIU(PHUINPOBAHHBIM IOTOKOM YCIIYT, 3aMEeHUTH napameTpsl cetu DOCSIS JlomycTuMelii TaiiMayT IOTOKa U
AKTHBHBIN TaMayT ITOTOKA JIJIsi CBA3aHHOIO MTOTOKA YCIIyT Ha TaitMepsl T7 u T8 HOBOTO ITF03a BOCXOISIIETO
IOTOKA U BKIIIOUUTH 3TH 3HAUEHUA TailMepoB B oTBeTHOE coobmenne DSC agantepy MTA. B sTom cinyuae
cucrema CMTS JIOJDKHA HeMeuieHHO yAamuTh HCXOHBIN ILTI03 U YBEAOMHUTH cepBep CMS coolmieHnem
3akpeITh TUTIO3 ¢ [Toakomom mpuyauHEl, paBHEIM 0 (HOpMa).

Ecmm MTA wmcmonb3yeT MHOTOKpaTHBIE pa3pelieHdss Ha WHTEpBaJ, a KOHTPOJIb aBTOPH3AlWH W JOCTyIa
yenemrHo npoiaer, CMTS JJOJDKHA cBs3ats HOBBIN ID 1utio3a ¢ HOBBIM MOJMOTOKOM, HE BHOCS HUKAKHX
W3MEHEHUI B yKe CYLIECTBYIOUIME MOANOTOKH U CBA3aHHBIE C HUMHU IUTIO3bl. 3HAYEHUS MapaMETPOB CETH
DOCSIS J[omyctuMblii TaiiMayT MOTOKa M AKTHBHBIH TaiiMayT TMOTOKa, CBSI3aHHBIE C TOTOKOM YCIYyT
taiiMepamu T7 u T8 HOBOTO MUTI03a BOCXOIAIIETO MOTOKA W BKIIOYUTH 3HAYCHUS 3THX TaiMEPOB B OTBETHOE
coobmenne DSC amantepy MTA.

Onementel CMTS u CMS HE JIOJDKHBI cHoBa ucnoib30BaTh HUII03, paHEE CBSI3aHHBIN ¢ IOTOKOM YCIYT,
TIpU aBTOpH3AIH OTAeIsHOTO moToka yeiryr. CMTS JIOJDKEH oTBeprHyTh 3ampoc 0 pe3epBUPOBAHUN TN
(uKcauuy Ui HOBOI'O MOTOKA YCIYr OTHOCHUTENBHO IUII03a, aBTOPH3YIOLIETO OTAENBHBIH MOTOK YCIYT C
MIOMOILBIO KOJIa OATBEPXKIACHNUS, PaBHOTO 24 (0IIMOKa aBTOPU3ALIIHN).

3aMeTHM, 4YTO YyKa3zaHHOEe TpeOOBaHWE MPUMEHHMO K 3ampocaM IOJOCHl, 00padaThIBAEMBIM MOJyJIEM
aBTopusaiuu [PCablecom. DTo He mpenoTBpamaeT UCoIb30BaHne MOaYIst apTopusanuu ceth DOCSIS st
00paboTKH Jpyrux 3ampocoB 0e3 HCIOJIb30BaHMs OJIOKa aBTOpHM3alUH. MOAYNH aBTOPU3ALMH MPOCKTa
[PCablecom u cetn DOCSIS siBstroTcst mormgeckumMu GpyHKumusMu cuctreMbl CMTS, koTopsie ogo0pstoT wim
OTBEPraroT mapamerpsl u kiaccuduratopsl QoS. KonmenrtyanbsHo, koraa 3ampoc QoS nocrymaer Ha CMTS,
Monyib aBropuzaunu DOCSIS onpenenser, Oyaer 11 00pabaThiBaThCs 3a1IpOC BHYTPH MOIYJISI aBTOPHU3ALIUH
DOCSIS wnnu 6yner nepeaan Moaysto apropusaiu [IPCablecom.
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Eciu CMTS He MoeT OTBICKATh IIIII03, COOTBETCTBYIOMMI naHHOMY ID mumro3a, ona JJOJDKHA BepHyTh
KOJ HOATBEP)KACHUS, paBHBIH 24 (ommOKa aBTOpU3AIMU), MOKA3bIBAIOIIUM, YTO 3TOT 3allpOC HE IMPOIIET
ABTOPHU3AIUIO U OyJIET OTBEPTHYT.

Ecan CMTS naxoaut mumo3, cootrBercTByrommit ID mmmo3a, To CMTS nmomkeH crnenoBaTh HpouLeaype
ABTOPU3AINH, OMMHMCAaHHOW HIDKe. st ocylecTBIeHus ynpaBieHHUs AOCTYIIOM Juis coobmeHnit DSx cetn
DOCSIS u cpaBHeHHUS 3THX COOOIIEHUI Ha OCHOBE ydeTa ImapaMeTPOB C COOOMEHUSIMH, aBTOPHU30BAHHBIMHU
yepe3 o0bektT GateSpec, CMTS nmomkeH HOpMaiu3oBaTh mapameTrpbl QoS Kak jjisi BTOPOro, Tak W IS
TPETHEr0 YPOBHS, PUOABIISS WM BBIYUTAS MIPE3ar0JI0BOK CBSI3BIBAHHS CIIOCB. B mpuMepax, IpUBEACHHBIX B
naHHOM PekoMenmannm, moipa3yMeBaeTcsi, 9T0 HOpMaIN3alns BIpayKaeTCs B MapaMeTpax YpOBHS TPH IyTEM
npeobpazoBanus mapamerpos cetu DOCSIS B mx RSVP-3kBUBaneHTHI, HCIOIB3YST METOABI, ONUCAHHBIC B
JaHHOM pa3Jierne.

- I'my6buna obnactu mamsaru GateSpec (b) JOJDKHA Obite He menblie 3ampammBaemoro MTA
3HAYCHUS.

- Ckopocts obnactu namstu GateSpec (r) JOJDKHA Obith He MeHble 3ampamuBaemMoro MTA
3HAYCHUSI.

- MakcumanbHEIH pasMep neritarpammbl GateSpec (M) JOJIDKEH OvITh He MEHBIIIE 3aIIpaInBaeMoro
MTA 3HaueHus.

- MunnmansHbii pazmep aeitarpammel GateSpec (m) JJOJIDKEH ObiTh He MeHbIIIE 3ampamiBacMoro
MTA 3nauenwus.

- ITukoBas ckopocts GateSpec (p), AOJDKHA OviTh He MeHbIIe 3anpammBaeMoro MTA 3HaueHus.

- 3apesepBupoBanHas ckopocth GateSpec (R), JTOJIPKHA 6viTh He MeHbIe 3anparmmBaemMoro MTA
3HAYCHUS.

- [Taccusnerit wien GateSpec (s) JJOJDKEH Op1Th He Ooubie 3anparmmBacMoro MTA 3HadeHwHs.
- [Iporokon GateSpec [JOJIKEH ObITh KBHBaJIEHTEH MPOTOKOITY, 3amparinBaemomy MTA.

— Anpec nonyuatenst GateSpec JJOJDKEH 6ObITh TeM ke, 4To U aapec, 3anpammnBaeMbeiii MTA, ecnu
GateSpec conepkut HeHyleBoe 3HaueHue. Eciu GateSpec cofep XUT HyJIeBOoe 3HAaYEHHE, TO TaHHOE
cpasrenune JJOJDKHO 651t omymieHo.

- Iopt monyuatens GateSpec JIOJIDKEH ObiTh TeMm ke, 4TO U mopr, 3amnpainmuBaembii MTA, eciu
GateSpec conepxuT HeHylieBoe 3HaueHne. Ecnmu GateSpec copep kUt HyJIeBOe 3HAYCHUE, TO TaHHOE
cpasuenue JJOJIDKHO 6wiTh omymieHo.

- Anpec otnpasurens GateSpec JJOJDKEH 6viTh TeM ke, 4To U anpec, 3anpamuBaeMbiii MTA, ecnu
GateSpec conepxuT HeHyJeBoe 3HaueHue. Ecnu GateSpec cofep KUT HyJieBOe 3HaUE€HUE, TO TaHHOE
cpasrenune JJOJDKHO 6bITh omymieHo.

- ITopt ormpasurenst GateSpec JJOJDKEH 6p1Th TeM xe, 9To U moprt, 3ampamuBaemMbiii MTA, ecin
GateSpec conepxut HeHyeBoe 3HaueHue. Ecnu GateSpec coepkut HyJieBoe 3HaUEHUE, TO JAaHHOE
cpasraenune JJOJDKHO 6bITh omymieHo.

Ecmu onHO W3 BBIIEYKa3aHHBIX CPaBHEHHWU aBTOPU3AIlMM OKa3bIBAeTCS HEYAAYHBIM JUIS COOOIICHUS,
3allpalllMBalONIeT0 HOBBIA MMOTOK yCIAYr WM HW3MEHSIONIET0 TapaMeTpbl Pe3epBUPOBAHUS  yiKe
cymectBytomiero noroka, To CMTS HE JIOJIDKHA oTBedats Ha 3anpoc CO31laHUEM HOBOT'O ITOTOKA YCIIYT WU
HW3MEHEHUEM NapaMeTpoB yxe cymectBytomero. Ecim MTA 3ampammBaer omepauuio (ukcanuu s
3ape3epBUPOBAHHOIO 1MOTOKa, To aBropu3saius JOJIXKHA ObiTh npoBe/icHa C MCIIOJIb30BAHUEM MTAPaMETPOB
cet DOCSIS u ¢ ucnons3zoBanuem onpeaencHaoro 8 DOCSIS merona.

6.2 Hoanep:xka B DOCSIS pe3epBupoBanus pecypca

B [ITU-T J.112] He onucan myTh MPOXOKACHUS aBTOpHU3ANH HHPOpManny, iepenaBaeMoit ot CM k Mozy:ro
aBropusaiun CMTS. Moaynbe aBropusanuu siBisercs Jiorndeckor ¢yskiuern CMTS, onpeaeneHHON B
[ITU-T J.112]. Ota Pekomenaanus ucnoip3yeT HoBoe 3HaueHne TLV DOCSIS, kotopoe mpoxoaut 6ok
ABTOPH3AITNH, COCTOSIINA W3 TPOU3BOJILHON CTPOKU UMHON N B Hampariennun CMTS, 4roOsl 3aTeM OBITH
HMHTEPIPETUPOBAHHBIM U 00Pa0OTaHHBIM TOJIBKO MOJIYJIEM aBTOPHU3AIIHH.
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Mognens DQoS 310 Moaens, B KOTOPOH MPOXOAUT aBTOPHU3ALMIO KaXbli ceaHC. ABTOpH3aLUsA KaKIOTrO
CeaHca HUCIIOJB3YeT AECCKPUITOP, KOTOphIM mpumensercs onHoBpemeHHo ansi CMTS u MTA u koropas
WCIIOJIB3yeTCA AT COTIIACOBAHUS 3aIIPOCOB U aBTOPU3ALIMU. DTUM JIeCKpUNTOpoM siBisietrcs 1D mmro3a. [locne
MOJy4YeHUs] HPOPMaINK, CUTHAIM3UpYyIoleil o Beizose, MTA nepenaer ID muiro3a B cucTeMy TepMUHANIOB
CMTS, wucnone3ys coobmenne TLV, mpormieninee ONOK aBTOpU3alMK W CojiepKalieecs B COOOIICHUH
DSA/DSC.

CMTS IPCablecom JOJIDXKHA uMeTh BO3MOXXHOCTH MOAKIIOYCHHS/OTKIFOUCHUS PA3IMYHBIX METOIOB JIJIS
aBTopu3anun DSx-3anpoca mogema CM 1y OoTKpeITHA (Start) W/uid MOTUGHUUPOBAHUS MOTOKOB YCIYT.
CMTS IPCablecom HOJDKHA ocymectsiaste meron "GatelD authorization", B koropom CMTS Oyner
ABTOPU3MPOBATH TOJIBKO 3ampoCkl, coaepskamue ID nuto3a B 6moke aBropuzanuu [PCablecom. Hnsg CMTS
CJIEAYET ocymecTBisTh aBTOpH3anuio uMeHu kiacca ycuyr (SCN); npu atom CMTS Oyzer aBTopu3oBath
3arpocsl DSX TonbKo 47151 KOH(GUTypHUpPOBaHHOT'O HA0Opa UMEH Kilacca yciyr, onpeneneHHoro 8 CMTS.

6.2.1 Pe3epBupoBanue/@uKcHpPOBaHUE C IBYXCTYNEeHYATHIM KadecTBOM QoS

ITotox ycayr B cetm DOCSIS mMmeer Tpu CBsS3aHHBIX Habopa IapaMeTpoB KadecTBa OOCTyKHBaHHUS,
HazpiBaeMbIx O0ecnieunBaeMblil, JlomycTuMblif, miim AKTUBHBIA HaOop mapameTpoB QoS. CBA3b MeXITy HUMU
aHAJIOTUYHA OMMCAHHOW B MyHKTE 5.7.4 MeXIy ABTOPH30BaHHBIM, 3ape3epBUPOBaHHBIM U DUKCHPOBAaHHBIM
pecypcamu.

Omneparu 3ape3epBupoBath u 3adUKCHUPOBATh 00€ OCYIIECTBISIOTCS C HWCIIOJNB30BAHUEM COOOIICHHIMA
nuHamuueckor yenyru ceth DOCSIS mytem m3meneHust 3HaueHuin AdmittedQoSParameterSet (Habop
napameTpoB gomyctumoro QoS) u ActiveQoSParameterSet (Habop napamerpos akTuBHOro QoS) Ams moToka
yeryr. B cooOmennax no6aBnenus quHamMu4deckoi ciyk0sl (DSA) u m3MeHeHUs] AMHAMUYECKON CITyXKObI
(DSC), omepamus 3ape3epBHPOBATH COBEpIIACTCS IyTeM BKIIOYCHHS B KOJAMPOBKH IIOTOKOB Kak
BOCXOJSINETO, TaK W HHUCXOIANIET0 IOTOKOB coobmienns TLV tuna nHabGopa mapamerpoB QoS
(QoSParameterSetType), co 3HaueHHEM, yCTaHOBICHHBIM B JlomycTmMmoe (3HaueHue 2). AHAIOTHYHO,
ormepars 3adUKCHPOBATH BBHINMONHAETCS Tpu 3HadeHmH 1LV, mis tuma wHabopa mapamerpoB QoS
(QoSParameterSetType), ycranoBieHHoM B AkTuBHOE (3HaueHue 4) wiu Jlomyctumoe + AKTHBHOE
(3HaueHue 6)

O6men coobmernmsiMu DSA u DSC mexay mogemoMm CM u cucremoit 3apepienuss CMTS npencrasiseT u3
ce0s TpexdTalHOE YCTAHOBJIICHWE COCIUHCHHS: COOOIICHHS 3ampoca, CONPOBOXKIAEMOIO OTBETOM U
3aBepIIaeMOoro MOATBEPKISHHEM. JTO MMPOUILTIOCTPUPOBAHO PUCYHKOM 5.

CM CMTS CM CMTS

DSA-REQ DSC-REQ

DSA-RSP DSC-RSP

DSA-ACK

Pucynok 5 — O6men coodmenusavmu DSA u DSC mexay mogemom CM u cucremoiit CMTS

DSC-ACK

J1.163(07)_F05

Hampumep, Hmwxkecnenyromee coodmenue DSA-REQ mpuBoguT K YCTaHOBIEHHIO MOTOKOB YCIyT
BOCXO/JISIILIETO ¥ HUCXOSIIETO [I0TOKA, YTO 03HAUaeT pe3epBUpPOBaHUe pecypcoB QoS, HCIIOIb3yEMBIX B CETH
DOCSIS.
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DSA-REQ

TransactionID 1

UpstreamServiceFlow ServiceFlowReference 1
QoSParameterSetType Honycrumstii (2)
ServiceFlowScheduling UGS (6)
NominalGrantinterval 10 mc
ToleratedGrantJitter 2 Mc
GrantsPerInterval 1
UnsolicitedGrantSize 222

DownstreamServiceFlow ServiceFlowReference 2
QoSParameterSetType Jomyctumsrit (2)
TrafficPriority 3
MaximumSustainedRate 12000

B xagectBe npumepa, cinenyromuii ooMeH coobmenusmu DSC-REQ BbI3bIBaeT akTHBAIHIO TOTOKA YCIYT, YTO
03HavaeT, 4To pecypesl QoS, ucnonn3yemsie DOCSIS, 3adukcupoBansl.

DSC-REQ

TransactionlD 1

UpstreamServiceFlow ServiceFlowID 10288
QoSParameterSetType Admitted + Active (6)
ServiceFlowScheduling UGS (6)
NominalGrantinterval 10 ms
ToleratedGrantlitter 2ms
GrantsPerInterval 1
UnsolicitedGrantSize 222

DownstreamServiceFlow ServiceFlowID 10289
QoSParameterSetType Admitted + Active (6)
TrafficPriority 3
MaximumSustainedRate 12000

Crenudukaius Habopa napamerpoB lomyctumoro u AktuBupoBaHHOro QoS or MTA mnepenaercst mytem
3annpoca MAC "CO3JATDH IIOTOK YCIIYI™ u 3anpoca MAC "UBMEHUTH IIOTOK YCJIVI™". Ko
BPEMEHH yCTaHOBIJIEHHUS TIOTOKA YCIIYT OH OOBIYHO UMEET CBSI3aHHBIHN KiraccupukaTop(bl).

6.2.2 TMonaep:kka pe3epBHPOBaAHMSA

[Tapametpsr QoS notoka ycayr cetu DOCSIS "TaiimayT 11st akTuBHBIX mapameTpoB QoS" u "TaiimayT mist
JIOITYCTUMBIX mapaMerpoB QoS" momyckaloT IpephlBaHHE CEaHCAa M BBICBOOOXKJICHUE DPECYpCOB H3-3a
HEaKTUBHOCTH.

Taiimayr mus aktuBHBIX mapameTrpoB QoS  (TimeoutForActiveQoSParameters) mnpemnasHadeH it
BOCCTAaHOBJICHUA PCCYPCOB, HA3HAUYCHHBIX MOACMaM CM, KOTOPBIC NPUXOAAT B HETOAHOCTH U TEM WJIM WHBIM
Croco0OM TEpSIOT CIIOCOOHOCTh YCTAHABIMBATh COEAMHEHHE ¢ KabelbHOM ceThio. [l Toro, 4To0bI Takoe
BOCCTaHOBJICHHE HE IMOHAJO0MIOCH, TOCTATOYHO OCYIIECTBIISITh Nepe/iavy MakeToB JAHHBIX B HOPMAILHOM
pexuMe.

Ecnu AxTuBHBIN TaliMayT (Bpems oxunganus) DOCSIS B cucreme CMTS 3akaHunBaeTcs 1Jisl IOTOKA YCIYT,
KOTOPBI aBTOPU30BaH uepe3 I3 (Hampumep, notok yciayr PacketCable), To cetp CMTS ynamut Bce
MIOTOKHU YCIYT, CBSI3aHHBIE CO IMUII0O30M, ucmonb3ytommM 3ampoc DSD cetu DOCSIS. Cets 3aBepiieHus
CMTS, undpopmupyss GC o 3akpbITHH ILTI03a, BeIAACT omnpeneicHue: "Vcredenue BpemeHu Taiimepa T8;
HEaKTHBHOCTH IIO0TOKA YCIIYT B BOCXOJSIIIEM HaIpaBICHUH" .
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Ecimn MTA ocymiecTBiseT yCTaHOBJIEHHE TOJIOCOBOM aKTMBHOCTU C THIIOM IJIAHUPOBAHUS MOTOKA YCIHYT,
paBabIM UGS/AD a CMTS akTUBHO BBIIOJIHAET MOHUTOPHUHT aKTHBHOCTH BOCXOSIILIETO IIOTOKA, TO BO BpeMsl
niepuo10B nponoxuTenbHoro mordanus MTA JIOJDKEH wimu mockiiaTh mepruondecKue MaKkeThl JAHHBIX B
MOTOK YCIYT WM BO30OHOBIATH ACHCTBHE aKTHBHOTO TaliMepa ¢ momomipto coodmennit DSC. taiimayT
napametpoB jomyctumoro QoS (TimeoutForAdmittedQoSParameters) npeanasHadeH ais BOCCTAaHOBIIECHUS
pecypcoB, 3ape3epBupoBaHHBIX 11 CM, HO He 3aduKcupoBaHHBIX. Kak mpaBuio, 3aduKcHpOBaHHBIC
rapamMeTphl COBIAAAIOT C 3ape3epBUPOBAHHBIMU, M 0COOBIX TIpoOsieM He Bo3HWKaeT. Korma ¢ukcupoBanue
OCYILECTBIISIETCS ISl MEHBILEr0 Habopa MapaMeTpoB, YeM Pe3epBHUPOBAHUE, HEOOXOIUMO MEPHOANIECCKU
BO300OHOBIATH BKIoueHHe TaiiMepa CMTS. Dro mpomcxomut mpu BemoiHeHnn omepamun DSC-REQ),
KOTOpasi pe3epBUPYET Te K€ PECypPChI, UTO U paHee.

6.2.3 Ilomaep:KKa THHAMHYECKOTO CBSI3bIBAHHS PECYPCOB

Monenb quHamuyeckoro QoS TpedyeT CrioCOOHOCTH TUHAMUYECKH MOAU(DUIIMPOBAThH CBI3BIBAHUE PECYPCOB
¢ motokamu. Hampumep, aiist oOecriedeHns OKUIaHUsS BHI30BA, MOXKET OBITh JKEIATEIbHBIM UMETh PECYPCHI,
JIOCTATOYHBIE JIJIS OCYIIECTBIICHHUS TOJBKO OJTHOTO BBI30BA VIS MPOM3BOIbHOTO aboneHnTa cetu DOCSIS u, mo
Mepe HaZOOHOCTH, TTepeHa3HaYaTh ATH PECYPCHI OT OJHOTO aDOHEHTa K APYTOMY.

YrtoOsl obecreunTh Takyr (QyHKIMOHAIBHOCTB, nobasiserca o0bekT "ID pecypca". O0bext ID pecypca
SBJISIETCS HENPO3PAayHbIM HICHTH(UKATOPOM, TEHEPHPYEMBIM Y3IJIOM, YIIPABISIOIUM pecypcamu, T. €. B
JaHHOM cirydae cuctemoit CMTS.

Korga xnueHT mocbuiaeT 3ampoc pe3epBUPOBAaHUS Il HOBOTO IMOTOKA, 3TO ykasbiBaeT CMTS, uro stomy
CEaHCy JKeJIaTeNIbHO MOJEUTh pecypchl 3Toro HoBoro nuto3a (I1mo3 1) ¢ co3nanubM panee nuto3oM (1103
2), BkirouunB B 3anpoc ID pecypca. [loka Ha3HaueHHEM IIMPHUHBI TPOITyCKaHUS, He OONIBIIEH CyIIeCTBYIOMETO
LITI033, MOTYT YAOBJIETBOPATHCS TpeboBanus QoS, 3anpalinBaeMoro 1Jisi HOBOro nuto3a, B cetu DOCSIS He
MPOMCXOJNUT PE3EPBUPOBAHUS HOBOK MOJIOCH IpoiryckaHus. OJHAKO MOXET HOHaI0OUThCS Pe3ePBUPOBAHHUE
II0JIOCHI ITPOIYCKaHMA B 3aBUCUMOCTH OT CKBO3HOT'O TPAKTA, 3aHATOr0 B MArMCTPAIbHON CETH HOBBIM CEaHCOM.
Hoctyn x pasgeneHubiM (shared) 3apesepBHpOBaHHBIM pecypcaM OCYIIECTBIISIETCS B3aWMOHWCKITIOUAIOIITAM
croco0oMm.

JluHaMudeckoe CBSA3BIBAHHUE PECYpPCOB, TpeOyemoe B myHKTe 5.7.7, ocymectBisercs coryiacHo [ITU-T J.112]
C HcTosib30BaHueM coobmienns TLV 65oka aBropruzanuy.

Cucrema tepmunanos CMTS JIOJIDKHA skitouats B TLV 0Ornoka apropusanuu uaentugpukarop 1D pecypca
s coobmenust DSA-RSP, xotopoe oHa moceutaet kimeHTy. AGoneHT B nanbHeiieM MOXKET Bximrouath
ID pecypca B cooomenus DOCSIS, cooTBeTcTBYIONTHE paccMaTpuBaeMbIM pecypcaM. OdeHb BaXKHO UMETh B
BH/IY, YTO €CJIM a0OHEHT XOUYET YCTAHOBUTH HOBBIM CEaHC M BHOBB HCIIOJIB30BATh PECYPCHI CYIIECTBYOIIETO
ceanca, oH JJOJDKEH crHavana neakTMBMpOBaTh MOTOKH YCIYT MpekHero ceaHca ¢ noMomeio DSC-REQ u
BKJIIOYHTH ID pecypca, cBI3aHHEIHN ¢ TpexxHUM ceancoM B coobmenne DSA-REQ, mocsimaemoe CMTS.

6.2.4  IlpeoGpa3oBanue mapaMetrpoB QoS 1A aBTOPU3ANNHU

[ro3, maenTuduuupoBanHelii 1D nurro3a mapameTpusyercs ¢ ucmonb3oBanneM coueranus FlowSpec RSVP
(obpazoBannoro m3 00sekToB RSpec m TSpec) B xaxmaom Hampasienun. Momayne aBropuzanuu B CMTS
JoJpKeH npeoOpazoBats napamerpsl QoS cetu DOCSIS B cooTBercTByronme napamerpsl RSVP, ncnonssys
OTIpe/IeTICHHBIE HIKE TPaBUIIa.

IMapametpsr Pasmep obnacmu namsmu mapxepa (D), Maxcumanvuwiii pasmep naxema (M), Munumanbhoiil
nabmooaemoiii saemenm (m) JOJDKHBI ObiTh ycTaHOBIECHBI B Pazmep He3anpauiugaemozo paspeuieHus

6 «
MuHYC 3arojoBok Bocxomsamero UGS DOCSIS mis Bocxomsmiero moTtoka w B Pasmep donycmumoi

6 TIpemsaromoBok momkeH BKIIOYATH MpeA3aroloBOK 3arojoBka Ethernet pasmepom 18 Gaiito (6 GaiitoB Ha aapec
MCTOYHMKA, 6 OaliTOB Ha aapec moiydatess, 2 Oaifra Ha nmuHy, 4 Oaitra 1st CRC). Dra BenmumrHA TakKe BKIIIOYACT
npeazaronoBok ypoBuss MAC, Bkirouast 6a30Bbiit 3aronoBok DOCSIS (6 6aiiToB), pacumpenHsiit 3aronosok UGS,
(3 Gaifra) u pacmmpeHHsbIiH 3aronoBok BPI+ (5 Gaifror). Ecu mogaBiieHme 3arooBKa MOIe3HOM Harpy3Kd akKTUBHO,
TO KOJIMYECTBO MMOAABJSIEMbIX 0aHTOB JOJDKHO MPUOaBIsThCS K PasMepy HesampariuBaemoro pasperinenns DOCSIS.
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N 5 . 7
MUHUMATLHOU  3ape3epsuposanHol ckopocmu nakema DOCSIS MWHYC HUCXOAAIIMA 3arojioBOK B
HUCXOJAIIEM HaIIPABICHUH.

Juis HucxXopsmero moroka mnapamerpbl Cxopocme obaacmu namamu mapxepa (r) u Iluxosas cxopocme
Odannovix) (p) IMOIKHBI OBITH IONYYEHBI TMpeoOpa3zoBaHUEM MaxcumanbHOU NOOOEePIUCUBAEMOL CKOPOCHMU
DOCSIS B TepMuHBI ypoBHS 3 IyTeM JeNleHUs ee Ha Pasmep naxema MuHUMAILHOU OONYCHIUMOU
noooepoicusaemoti ckopocmu cemu DOCSIS m 3aTeM yMHOXEHHsI pe3ylibTaTa Ha BBIUYMCICHHBIA paHee
MaKCHMAaJbHBIN pa3Mep makeTa. |1 moToka BOCXOSIIEro motoka napameTpsl Ckopocms obracmu namsamu
mapxepa (v) u [lluxoeas ckopocmov oannwvix (p) HOJDKHBI 6wt paBHB HomunanvHomy napamempy
paspeuwenuss DOCSIS, ymHOXeHHOMY Ha Pazmep nezanpawiugaemozo paspeutetus.

Hns maucxoasamiero notoka napamerp Ckopocts (R) JOJDKEH ObITh BeIYMCIICH, HCTIONB3YS IPeoOpa3oBaHue
MAKCUMATbHYIO CKOPOCMb 3ape3epsuposainoco mpaguxa DOCSIS B TepMUHBI YpOBHS 3 JeIICHHEM ee Ha
Pazmep nakema munumanvHoil oonycmumou 3apesepeuposannoii ckopocmu DOCSIS v 3aTeM YMHOXKEHUEM
MOJTYYEHHOTO pe3yJibTaTa Ha MpeIBapUTENIbHO BBIYMCICHHBIH Munumansuwill nabaodaemulii dnemenm. Jns
Bocxogsmiero moroka mapamerp Crkopocmos (R) JOJDKHA OvITH ycTaHOBIIEHa paBHON Homuuanvromy
uumepsany paspewenuss DOCSIS, yMHO)XKeHHOMY Ha Pazmep He3anpauueaemozo paspeuleHus.

Haccuenvii unen JJOJDKEH ObITh miii BOCXOJSINErO MOTOKA YCTAaHOBIEH B Jonycmumoe J{poowcanue
Paspewenus DOCSIS. Ina aucxomsmero motoka Ilaccususni wien JJOJDKEH OwbITh ycTaHOBIEH paBHBIM
HYJTIO, YKa3bIBasl, 4TO ITOT MMapaMeTp He OyaeT ompenensthes anantepoM MTA.

ID npomoxona JOJIDKEH 65116 ycTanoBneH B ID npomoxoaa DOCSIS.

Aodpec Ilonyuamenss nomxeH ObITH ycTaHOBIEH B Aopec Illonyuamenss DOCSIS. Ecnmm 31oT mapamerp
omyckaetcs, 3HaueHne JJOJDKHO OBITh YCTaHOBICHO B HOJIB.

Aopec Honyyamenss JOJIXKEH Obith ycTanoBneHn B Aopec [loayuamens [P DOCSIS. Ecnu 3T0T mapamerp
omyuieH, 3HaueHne JOJDKHO ObITh ycTaHOBJIEHO B HOJb.

Ilopm Hasnauenuss JOJDKEH OwiTh ycTanoBnen B Cmapm Ilopma Hasznauenus IP DOCSIS. Ecmm stoT
napaMeTp omyiieH, 3to 3HadeHue JJOJPKHO O6bITh yCTaHOBICHO B HOJb.

Aopec Ucmounurxa JOJIKEH OwiTh ycTanoBneH B Aopec HUcmounuxa IP DOCSIS.
Hopm Hcmounuxa JOJDKEH Ovite ycTanosnen B Cmapm Ilopma Hcemounuxa IP DOCSIS.

st utoroBeix 00BbekTOB RSVP momkHO OBITH TOATBEPKICHO WX COOTBETCTBHE IIUIIO3aM COTJIACHO
CIIEAYIOLIUM IIpaBUJIaM:

Bce 3anpammBaembie mapametpsl couetanuss FlowSpec RSVP u [laccusnoco unena JOJIDKHBI ObiTh He
OosbIIe 3HAUCHUH, ONIPE/ICIICHHBIX ITI030M.

Bce 3anpammBaembie napameTpbl 15pec RSVP JOJIKHbBI ObITh paBHBI 3HAYCHUSM, OIPEICICHHBIM [ILTIO30M,
KpOME Clly4asi, KOT/Ia 3Hau€HHUE IIIJII03a PaBHO HYJIO, B KOTOPOM COOTBETCTBYIOIIUU mapamerp 3ampoca HE
JOJDKEH noarsepxaaThCesl.

Ecmm moareepxkaerne mponuio yermemHo, To CMTS JIOJDKHA mnpomomkute 00paboTKy 3ampoca.
B nporuBHoM ciiyyae CMTS JOJIDKHA nocTostHHO 0TBEprath 3alpoc W3-3a OMIMOKH aBTOPH3aLIUH.

Hanpumep, npu 3Hauenusx xoaexa, G.711, ycranoBke kazapa B 20 mc, 2-6aiitHom RTP-S MAC u aktuBHOM
BPI+:

G.711 @ 20 ms;

HOMHHAJIbHAsE OUTOBasi CKOPOCTh 64 KOUT/C;
HOMHHAJIbHAA OaiiToBast CKOPOCTh 8 KOaT/C;
CKOpOCTh yCTaHOBKH Kaapa = 20 mc = 50 makeToB/c;

noJie3Hasi Harpy3ka = 8 k0aiit/c / 50 = 160 OaiiToB Ha maker;

7 TIpemsaromnosok yposast MAC cetr DOCSIS nomken Bkmouath 18 Gaiitos (6 6aiiToB aapeca oTrpaBuTes, 6 6aifToB
ajzipeca nojydaresst, 2 Oaiita Ha anuny u 4 Oaiita CRC). Ecnu ucnonbs3yercst MojiaBieHe 3arojoBKa MOJIe3HOU
Harpy3KkH, KOJIMYECTBO MOAABISEMBIX OAiTOB JOIKHO BBIYMTAThCA M3 PasMepa mmakera MHHHUMAJIBHOW JOIYCTHMOMN
3ape3epBUPOBAHHON CKOPOCTH.
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42 6aiira 3aronoska IP/UDP/RTP;

Bcero 160 + 42 =202 OGajita Ha HaKeT,

aKkTyaibHas OaiitoBas ckopocth 202 x 50 = 10,1 xbaiit/c;

akTyanbHas OutoBas ckopocts 10,1 X 8 = 80,8 xbut/c.
Hroroseie napamerprl GateSpec mociie ux yctaHOBKH cepBepoM CMS:

I'nmybuna obmactu mamsitu (b) = pa3Mmepy HedTarpaMMbl, BKJIIOYas MPEN3aroJiOBOK 3arojioBKa
IP/UDP/RTR = 202 Gaiitam.

MuHuManbHBIA HAOIFOAaeMBI JIeMeHT (m) = riryoune oosactu mamsartu (b) = 202 Gaiitam.
MakcuManbHEIH pa3mep neiitarpammel (M) = rimyounne obmacty namsatu (b) = 202 Gaiitam.

Ckopocth obOmactu mamsaTH (r) = aKTyalbHOW (HaJMYHOW) CKOPOCTH JaHHBIX, BKIJIFOYas
npenszaronoBok 3arojoBka IP/UDP/RTP = 10 100 Gaiitam B cekyHmy.

IMukoBas ckopocTh (p) = ckOpocTh obsacTu namsTH (r) = 10 100 Gaiitam B ceKyHIy.

3apesepBupoBaHHas ckopocTh (R) = ckopocts obmactu mamartu (r) = 10 100 Gaiitam B cekyHAy.
[Mapamerpsr DOCSIS B BocxosiieM HanpaBIeHUH BKIIOYAIOT 3arojoBok oT Oaiita FC uepe3 CRC.

bazoBsrit 3aromosok DOCSIS (ot FC k HCS, 6e3 pacmrpeHHbBIX 3ar0J0BKOB); 6 6aiiTOB.

Pacummpenssiii 3aronoBok UGS, 3 Gaiita.

Pacmmpenssiii 3arosioBok BPI+, 5 6aiiTos.

3aronosok Ethernet, 14 0aiiTos.

CRC, 4 0OaiiToB.

[TonHbIi 3ar0JIOBOK BOCXOIAIIETO IOTOKA, 32 OaliTa Ha MaKeT.

[Tapametps! Bocxoasmero noroka yciayr DOCSIS:
Tun nmnaaupoBanus Bocxoasmiero moroka: UGS.
3ampoc/Anroputm nepenaun (bur — macka); Habop 6uros 0-6; 8 (qBomunsd 101111111).
Pasmep paspemenus: 234 Gaiira.
Pa3zpemenus na uaTepBan (memoe): 1.
WurepBan paszpemenus: 20 000 MUKPOCEKYH.

Homyctumoe nposkanue paspenrennii: 800 MUKPOCEKYHI.
[pouenypa ynpasnenus aBropusanueid B CMTS npoBoanTCS ClEAYIOMNUM 00pa3oM:

st cpaBHeHMs ¢ napameTpamu crienudukannu GateSpec, 3aronoBok ypoBHs MAC nosmkeH ObITh BEIUTEH U3
mapamerpoB DOCSIS.

I'ny6una obsactu namsitu GateSpec (b) > Pasmep HesampammBaemoro paspemenuss DOCSIS —
32 Gaiira.

202 Oaitra > 234 Gaiita — 32 Oaitta = 202 Oaiira.

Ckopocts oOnactn mamsitu GateSpec (r) > 1/unTepBan paspemenuss DOCSIS X (pa3mep
HesanpamuBaemoro paspemmerus DOCSIS — 32).

10,1 xbaiit/c > 1/20 mcx (234 6aiitoB — 32 6aiiToB) = 50 makeToB B cekyHay X 202 OaiiTa Ha MakeT =
10,1 xOaiit/c.

[Mapamerpsr DOCSIS B HHCXOZSIIEM HaIpaBlIeHUH BKIIOYAOT MPEI3arojoBOK W3 OaifTa, Clexyromero 3a
HCS o CRC.

3arosoBok Ethernet: 14 0aiiTos.
CRC: 4 0aiiToB.

[TosHEBIl 3ar0I0BOK HUCXOJAIIETO IOTOKA: 18 OalTOB Ha IMMaKeT.

[Tapamerps! HECXOAAMIETO TOTOKa yeayr DOCSIS:

MaxkcumanbHbIH TakeT Tpaduka (He MeHbie 1552) 1552 Gaiira.
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MaxkcumanbHas mojaepxxuBaeMasi Ckopoctsb: 88 000 OMTOB B CEKYHIY.
JomycTumelii pazmep nakera MUHUMAIBHOM TOMMyCTHUMO# ckopocTu: 220 6aifToB.
MuHuMaasHas AOIMyCTHUMas CKOpocTh: 88 000 OUTOB B CEKYHTY.

[Mpuopwurer Tpaduxka: 5.

[Ipouenypa ynpasnenus apropuzanueit B CMTS nns napaMeTpoB B HUCXOASILEM HANPaBICHUU IPOBOIUTCS
CIeMyIoNUM 00pa3oMm:

BHOBB npen3aronoBok A0oKeH ObITh BblunTaeMm U3 mapamerpoB DOCSIS ans ocyiiecTBieHUs] CpaBHEHUS
GateSpec. [Ipouenypa (BerauTanue) sBisieTcs Ui Hapamerpa Jonycmumbiii pazmep naKema MuHUMATbHOU
3apesepsuposantoli ckopocmu cemu DOCSIS odenb mnpoctoi. OpHako s HACTPOMKM mMapameTpa
MuHNMansHON 3ape3epBUPOBAHHOI CKOPOCTH TpebyeTcs erie OANH OuT.

MunumaneHbld  HaOmomaemeli anemeHt GateSpec (m) > (JomycTumblii pasMep makera
MHUHHMMAJIEHOU 3ape3epBUPOBAaHHOI ckopocTH) — (18 X z) GalTOB.

Hanpumep, ecnu uncno paspelieHuii Ha UHTepBaJl paBHO Z = 1
202 Gaifra > 220 6aiitoB — 18 OatitoB = 202 Gaiira.

Ckopoctb obnactu mamsiti GateSpec (r) > (MunumanbHas 3apesepsupoBanHas ckopocts DOCSIS /
(8 x JlomycTumblii pa3Mep MakeTa MUHHMAalbHOW 3ape3epBupoBaHHOW ckopoctd DOCSIS)) =
(JdomycTuMBIit pa3Mmep MmakeTa MUHIMAIIBHOHN 3ape3epBUPOBAHHON CKOPOCTH — 18 X z 6alTOB).

Hamnpumep, ecmm Kom4uecTBO pa3peleHnii Ha uaTepBai =z = 1.
10,1 x6aiit/ ¢ > (88 kOut/c/ (8 % 220 OGaiiToB)) % (220 GaiitoB — 18 Gaiitos/c) = 10.1 kbakiT/C.
6.25 KoaupoBanue 0;10ka aBTOpH3aLNH

bnok aBropuzanmu coctouT u3 cTpoku OaiitoB. ist Oonbiueit rubkoctu 610k aBropmsanuu JOJDKEH
KOJIMPOBAThCS IIyTEM HCIIONB30BaHUS TMoyel 3HadeHni Tuma auuabel (TLV). Iloms, comepkamme 3HAYCHIS
TLV, HeynopsitoueHsbl, 1 MOTYT OBITh BIOKeHHBIMU. Pa3mep (B OaifTax) mos 3HaUeHUi JOKEH OBITh O0JIbIIe
HYJISI; pa3Mephl TMoJiell THIla U ANUHBL — o 1 OaifTy kaxkaplid. OOpaTtuTe BHUMaHUE, YTO JJMHA BKIIOYAET
TOJIBKO I0JI€ 3HAUEHUN U HE SBJISIETCS COJeprKallel oJHOe 3HaueHue Tumna AMuHbl TVL.

®dopmMmar 6JI0Ka aBTOPHU3AITUH CJIC YOI
KoaupoBanue 0Ji0ka apTopusanuu npoekta [PCablecom

DTO0 moJie onpeAeNseT napamerphbl, CBsI3aHHbIe ¢ OJ0KOM aBTopu3anuu npoekra [PCablecom u coctout u3
BJIO>KEHHBIX MOIOJIEH.

Tun Jnmnaa 3HadeHue

1 n "cMmoTpu mojmnons Hrke"

Koauposanue ID muiro3a

3HaveHME 3TOTO MOJIs onpeaenset aeckpuntop ID nuo3a, ucnonb3yeMblit 4711 aBTOPU3ALUU
Tun Jlnmnaa 3HadeHue

[1].1 4 1D numo3a

Koauposanue ID pecypca

3HayeHWe [aHHOTO Mo ompenenser Jeckpuntop ID pecypca, wucnonp3yemblil Ui yYHUKaIbHOM
uaeHTuduKanun Habopa pecypcoB, CBSI3aHHOTO C IIOTOKOM YCIYT.

Tun Jnmaa 3HadyeHme
[1].2 4 1D pecypca
CraTyc moanoroxka

Tun Hnuna 3navuenue

[1].3 1 craryc
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OtoT OalfT ompenenseT CTaTyc MOANOTOKA, KOTOPBIA MoxkeT uMmeTb 4 coctosiausa (0 — Jomyctumsril, 1 —
AKTuBHBIH, 2 — Y nanenue, 3 — [lepemectuts). baiit craryca npeanasnaueH ams momonu cucreme CMTS B
YIpPaBICHUH COCTOSHUEM Pa3IUYHBIX LIUTI030B, KOTOPHIE MOTYT IPHUCYTCTBOBATh B OTJCIBHOM MOTOKE. DTOT
napamerp JOJDKEH OwiTh BKIIOUEeH Bo Bce mHMIMupoBanHele CM 3ampocsl DSX, ucmone3yronme 4ucio
paspelieHuii 3a UHTepBal, oopIiee 1.

Jomyctumetii (0) — MOAMOTOK B JOMYCTUMOM COCTOSTHHUH.
AKTHBHBIHA (1) —  TIOAMMOTOK B aKTUBHOM COCTOSHUH.
VYnanen (2) — uTo3 B pesynsrate qanaoro DSC pomkeH OBITH yaieH.

IlepemecTuts (3) — MOAMOTOK MepeAaeTCss HOBOMY MOTOKY YCIIYT.

Hnst toro, utoObl cucrema CMTS morna mpaBWiIbHO CBsi3aTh M3MEHEHUs ¢ JaHHbIM ID mumoza, MTA
JOJDKEH Bkmtouats B fanHoe DSX Tonbko oanH sk3eMIuisip 61oka aropusanuu DOCSIS (tun 30). Baytpu
6moka aBropmzanmu DOCSIS JIOJDKHA cymecTBoBaTh TONBKO OJHA KOAMPOBKA OJIOKAa aBTOPU3ALIUU
IPCablecom (tum 30.1) Bmecte ¢ TpeOyembiM moa3HaueHuem TLV IDumto3a (tun 30.1.1) u, BO3MOXKHO,
JOPYTUMH MOA3HAYESHUSIMH 7151 KaXKJI0TO ITOAMNOTOKA U3 ITOTOKA. ECiM HCIonb3yeTcs TONBKO OHO pa3pelleHne
Ha wHTepBaN (W, 3HAYMT, eAMHCTBEHHBIH ID 1mtro3a), 6ok aBropm3anuu JJOJIDKEH cymectBoBath, a mojie
craryca st moanoroka JJOJDKHO ObITh omymieHo.

Heranu apropuzaruu B CMTS cM. B myHkTe 6.1.3.

6.2.6 OOpadoTka mogaBJeHHs 3aroJI0BKa NMOJIE3HOI HATPY3KHU

B crnemndukamun RFI DOCSIS BeiBemeHB mnpaBmia s AoOaBieHHS © yaameHus mpaBwn PHS
(B obbenuHennn ¢ kiaccuuxaropom). OmgHako mporeaypa obHoBienus npasuia PHS, ecim oHo cramo
HeapGekTUBHBIM, HeoueBuaHa. Eciu npumenenue PHS yis rosocoBoro motoka Hy®aaeTcs B M3MCHCHUU.

B cnyuae, ecnu yxe cymectByromee nopasienue PHS cranosurcs neadpdexkrusasiv, MTA HOJDKEH
OCYILIECTBUTH EAMHCTBEHHYIO TPAH3aKIHIO OJHOTO U3 CIIEIYIOIINX TUIIOB:

— Job6ansier HOBBIN KiaccuukaTop ¢ HOBbIM npasmwiom PHS.
- HacrpauBaet auamazon pexxumo QoS, oTpaxaromuii HoBoe mpasmio PHS.

- VaansgeT crapeiii KitaccupukaTop ¥ CBA3aHHOE ¢ HUM Tpasmiio PHS.

6.3 Hcnonb3zoBanue unTepdeiica ynpasasiomeii ciayxost MAC cetu DOCSIS

O mapamerpax QoS ceru DOCSIS nans mnotoka yciuyr, OTKJIOHSIOIIMXCS OT ONHcaHHbIX B SDP,
CUTHAJTM3UPYETCs AJ1s1 yCTAaHOBJICHUS MTOTOKA (TIOTOKOB) ycIyT. B 3TOM pa3szene onuchiBaeTcs, Kak 3TO MOXKHO
clenarh, HWCHONB3ya wuHTepdelce ympasistomeit cimyx6sr MAC cern DOCSIS (Ilpunmoxenune E
[ITU-T J.112-B])).

Ha yposue npumutuBoB MuTepdeiica ynpasinsiomeii ciyx0661 MAC cetu DOCSIS, BcTpoeHHBIH amanTep
MTA curnanuzupyert o pecypcax QoS cnemyrommm oOpa3om:

1) 3annpoc MAC CO3/JJIATH IIOTOK YCIIVI

Kak onmcano B paznene B.E.3.2 [ITU-T J.112-B], Bctpoennsiit MTA MOKeT NOCBLIATH 3alIPOCHI O
JNO0aBICHUH IIOTOKA YCIIYr, HWCIOJNB3YS OTOT NPUMHTUB. OTOT NPUMHTHB MOXET TaKKe
WCIIOJIB30BAThCSl I ONpEeeHUs] KIACCH()UKATOPOB Ui HOBOTO TOTOKa YCIYT, a TaKkXe Kak
MCTOYHHUK HabopoB mapameTpoB [lomyctumoro m AxktuBHOTO QOS MOTOKA yCiIyr. YCIENHoe WIN
HEYJa4yHOE 3aBepIleHME 3alpoca ¢ HCHOJIb30BAHUEM 3TOIO NPUMUTHBA OTPAKACTCA B OTBETHOM
npumutuee MAC CO3JATD ITIOTOK YCIIVT.

2) 3anmpoc MAC UBMEHUTD [TIOTOK YCIIYT

C moMomIpI0 3TOr0 MPUMHUTHBA BCTpOeHHBIH amantep MTA MoXeT MHHIMAPOBATH M3MEHEHHS B
Habopax mapamerpos Jlomyctumoro u AktuBHOro Q0S. OTHNM M3 BO3MOYKHBIX CIICHAPHEB SBIISETCS
OJIOKMpOBaHKME BBI3BIBAIOIICTO aOOHEHTA. YcCHexX WM Heyaada MCIOJIb30BaHUS STOTO MPUMHTHBA
oTtoOpakaercs B Hcronb3oBaHnu oTBeTHOro mpuMutuBa MAC USMEHUTD I[TOTOK YCIIVT.

3) 3anpoc MAC YIAJIUTH IIOTOK YCIIVT

Korna Bcrpoennsiit anantep MTA Ooiee He HyX/IaeTcsi B TOTOKE YCIIYT, OH IMOCHIIIA€T BCTPOCHHOMY
MTA 3anpoc MAC YAJIUTH ITOTOK YCJIVT, uro6sl 00HYIMTE HAOOPHI apaMeTPOB AKTHBHOTO
u Jlomyctumoro QoS.
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[MapaMeTpbl JaHHBIX TPUMUTHBOB COTJIACYIOTCS C TapaMeTpaMHu, CBsi3aHHBIMU ¢ coobrienusmu DSA, DSC u
DSD, kak 3to omnucano B [ITU-T J.112-B].

6.3.1  YcraHoBJieHHe pe3epBHPOBAHMS

Anmantep MTA wHHUnMUpyeT pe3epBUpoBaHHE pecypcoB QoS, ucmomb3ys mpuMHTHB 3ampoca MAC
CO3JJATH ITOTOK YCJIYT. MTA JOJDKEH Bxirouats B 3naueHue TLV Onoka aBTopusanuu D nutrosa.
[ocne momy4enus atoro coobmienns, MAC-ypoBens mogema CM Be3bIBaeT curHai DSA, moceutas cucreme
CMTS coobmenne DSA REQ. CMTS JJOJDKHA mnpoBepuTh aBTOpM3anuio Ha ocHOBaHWW ID mmro3a
(conepxamerocs B TLV Oiioka aBTOpH3alyK), U OTBEPrHYTH 3aIIPOC, €CIIU ILUII03 YKa3aH HEMPaBUIIbHO, WU
ABTOPU30BaHHBIX PECYPCOB HEJOCTATOYHO [T BBINOIHEHUs 3ampoca. [Tocne momyuenus ot CMTS DSA RSP
cryx06a MAC yBemoMiIsieT BEpXHHH YpOBEHB, HCTOIL3Ys oTBeTHOE coobmenne MAC CO3IATH ITOTOK
YCJIYT. DT0 mpoWJuTIOCTPUPOBAHO HA PUCYHKE 6.

MTA CM CMTS

CREATE_SF.request

1.163(07)_F06

PucyHok 6 — YcTaHoB/iIeHUe pe3epBUPOBaHMS

6.3.2 H3MeHeHHe pe3epBHPOBAHUS

MTA BBI3BIBaET H3MEHEHHNE PECYpPCOB, Ncnob3ys nmpumutus 3anpoca MAC U3MEHUTD IIOTOK YCIIVT.
OTO WILTIOCTPUPYETCS PUCYHKOM 7.

MTA CM CMTS

CHANGE_SF.request

DSC-RSP
e DR

1.163(07)_F07

Pucynok 7 — I3MeHeHue pe3epBUPOBaHUs

[Mocne mosyuenwust atroro coodmieHusi, MAC — ypoenb CM Boi3biBaeT curHanu3saiuio DSC. [locne nonydenus
DSC RSP or CMTS, cimyx6a MAC yBegomisieT BepXHH YPOBEHb, UCIONB3YS OTBeTHOE coobmenne MAC
N3MEHUTD ITOTOK YCIIVT.

6.3.3  Ynanenue pezepBUpOBaHHUSI

Anantep MTA unnnuupyet nepepacnpeaeierne pesepsupoBanust QoS, ucrnonb3ys npuMuTHB 3anpoca MAC
YIAAJIUTB [TOTOK YCJIVYT. [locne nomyyenus 31oro cooOmieHust, ypoBeHb MAC BBI3bIBa€T CUTHAIN3AIIIO
DSD. Ilocne nmomyuenust or CMTS coobmennss DSD RSP, ciayx6a MAC yBenoMisier BEpXHH YPOBEHb,
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ucnonb3ysi otBeTHoe coobmenne MAC YIAJIUTH TIOTOK VYCIIVI. DTo mpommimrocTpupoBaHO Ha
pucyHke 8.

MTA CM CMTS

DELETE SF.request

oo |

DELETE_SF.response

J1.163(07)_F08

PucyHnok 8 — Ynanenune pesepBupoBaHus
6.3.4  PaccMoTpeHme Ciydasi MHOKeCTBEHHBIX pa3penieHuii HA HHTEPBaJI

JlobaBjieHue mapbl MOANMOTOKA

ITockonpKky B maHHOM DSX-CO0OIIEHNHN TOMyCKAETCsl HAIMYHE TOJIBKO OJHOTO OJIOKA aBTOPHU3AIMH, TO IIPH
nobamnennu knaccugukaropa amantepoMm MTA, mocnennmit JJOJDKEH wucnone3oBate 3nHauenune TLV
nericteus M3menenne J{nanammuaeckoit Yemyru (Dynamic Service Change) (B momoHEHHE K OO cTaTyca
MIOATIOTOKA B OJIOKE aBTOpH3aIuu), pasHoe 0.

s Toro, 4To0bI 100aBUTH Mapy moaAnoToka, MTA [0JKEH BBIOIHUTD CICIYIOIIUE NCHCTBUS:
- Otmpasuts DSC ¢ 6510Kk0M aBTOpH3AITH, COACPKAIIM HHHOPMAITHIO 000 BCEX IIITI03aX MOMOTOKA.

- VYcTaHOBUTH TOJIE CTAaTyca MOANOTOKA Ul Kaxaoro mnuto3a wik B 0 (3ape3epBupoBaTh) Wid B |
(3adukcupoBarsb).

- Brurouats B cebsi kimaccupuKaTOphl (BOCXOASAIIETO W HHUCXOJSIIETO ITOTOKOB), CBA3aHHBIE CO
LUII03aMU, BKIodaronuMu 3HadyeHue TLV nelictBuss M3menenue J[InHamuueckoir Yciyrw,
ycraHoBieHHoe B 0 — DSC Jlo6aButs knaccudukarop. MTA JTOJDKEH BkitouaTh B ceOsi TOJNBKO
KJaccu(HUKaTOPhl, OTHOCSIIHUECS K IIITI03Y, YIPABIIEMOMY IIOJy4eHHBIM coodmmenneM DSC.

- Bkimiouats B cebs mapamerpbl Q0S BOCXOISIIEro MOTOKAa, C YUCIOM pPa3pelieHHi Ha MHTEpBal,
yBeIM4YeHHBIM Ha | B cirydae Habopa mapameTpoB s Jomyctumoro QoS (1, Bo3MOoKHO, 1715 Habopa
napameTpoB AkTHBHOTO QOS, eciu pecypchl ele U PUKCUPYIOTCs).

— O6noBUTHL mapamerp LUB mins aucxomsamiero QoS 11 onmrcaHus BCEeX TMOIMOTOKOB HHUCXOISIIETO
IOTOKA.

[locne mpuema manHoro DSC CMTS JOJIDKHA ocymecTBUTh KOHTPOJIb JOCTyNAa, KakK yKa3aHO B
nyHkre 6.1.3

6.3.4.2 MoanpuuupoBaHue nNapbl NOANOTOKA

Korna nsmenenue pecypcos Heooxoaumo, MTA HE JOJIKEH usmensts cyiiectByroriue mapamerpsl QoS
noroka yciyr cetu DOCSIS. Hao6opot, MTA JIOJDKEH nepemecTuTh MOANOTOK K HOBOMY HMOTOKY YCIYT
WIA HOBOMY IIOAINOTOKY CYIIECTBYIOLIEIO IOTOKa yciuyr. s mepemenieHuss mapsl HOANOTOKa (00oux
MTOTOKOB, cBs3aHHEIe ¢ ID mumo3a), MTA JNOJDKEH BeITIONHATE ciemyromiee:

- MTA otnpasnsier DSC-REQ 17151 u3mMeHeHus craryca MOoANOTOKa Ha "MepEeMECTUTh"", yCTaHaBIIMBAET
COCTOSIHME KJIAaCCH(HKATOpa B HEAKTUBHOE W OTMEHSET COCTOSHWE (UKCHPOBAHUS HJs BCEX
AKTUBHBIX PECYpPCOB Maphl MOANOTOKA.

— cuctema CMTS mnoceimaer DSC-RSP u 3amyckaer [lomyctumseiii taiimep DOCSIS, koTtopsrii
JOJIKEH ObiTh ycTaHOBIICH B 3HauYeHue TaiiMepa T7, 3amaBaemoe B GateSet, oTHOcsemcs k 1D
nuto3a, ykazanHomy B DSC-REQ.

— INocne momyuenusst DSC-RSP, MTA nocsutaer DSC-ACK u uHMIMHpYET NEpeMelleHHe MyTeM
ornpasnenus 6o DSA-REQ (mepenaBas HoBoMy moTOKy yciyr), m6o DSC-REQ (mepenaBas
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CYIIECTBYIOIIEMY MOTOKY YCIIYT) JUTsl pe3epBUPOBaHMs/(DUKCUPOBAHUS APy HOBOTO MTOTOKA YCIYT (C
OIHHMM H TeM xe 1D mutro3a).

- [locne ycmemHoro ycraHoBiaeHHs mapsl HoBoro motoka yciyr, MTA JOJDKEH wemennenHo

otnpaButh DSQ-REQ mis ymameHus mapsl cTaporo cyormoToka

- Eciu Bpemst paboThl Taitmepa T7 /uls cTaporo HOATNOTOKA HCTEKAET 10 HOJTydeHus coobimenuii D>ARER

n DSC-REQ ¢ ogamm u tem xe ID motro3a, To cucrema CMTS JIOJDKHA ymamuTs mapy ctaporo
MOJIMOTOKA U 3aKPHITh LILTIO3.

- Ecmm Tatimep T7 miist mapsl cTaporo MOANOTOKA 3aKaHYHUBAeT pabOTy MOCIIE MOMYyYEHUS OTHOTO W3
coobmenuit DSA-REQ unu DSC-REQ (c mapamerpamu gomyctumoro QoS) ¢ ogauM u Tem ke 1D
nuI03a, HOo Ao momydenus: coobmenus DSC-REQ, ymansromiero mapy cTaporo moamnoToKa, TO
cucrema 3apepiieHuss CMTS JJOJDKHA yaanuths cTapblif HOANOTOK W TEpeaaTh IUII03 HOBOMY
MOTOKY.

6.3.4.3 YnaneHue mapbl MOANOTOKA

[Taper moamoToka MOTyT OBITH yaaneHbl kak amanrepoM MTA, tak u cuctemoit CMTS. CooTBeTcTBYyIOITHE
MIPOLIEAYPHI OMPEAEIAIOTCS CIETYIONUM 00pa3om:

NuanunupoBannsie MTA:

Hns ynanenust napel nognoroka MTA JIOJDKEH BemmonuuTs cnenytonmiee:
- Ortnpasuts DSC ¢ 6;10k0M aBTOpU3aLIUH, COAEPKAIIUM HHPOPMAILHIOo 000 BCeX MUTI03aX MOATIOTOKA.

— YcTaHOBUTS TOJIE CTaTyca MOANOTOKA B 2 — "yianeH" s mapsl MOIOTOKA, KOTOPKINA JOKEH OBITh
yaamneH.

— Brmounts B cebst Kiaccu(UKATOphl (BOCXOAALIETO W HUCXOMAIIETO TOTOKA), CBSA3aHHBIE CO
nuto3amu, s kotopeix TLV pefictBus Usmenenne Aunamuyeckoii Ciry>k0bl yCTaHOBJIECHO B 2 —
DSC VY gamuts kinaccudukartop, ;i kaxmoro kinaccudukaropa. MTA JIOJDKEH Brirogath TOIBKO
KJIaCCH(PHUKATOPHI, COOTBETCTBYIOIIUE [ILTIO3Y, YIIPABIIEMOMY NOTy4YeHHBIM coobmienrnem DSC.

- Bxorounts B cebst mapamerpsl Bocxonsamero QoS ¢ KONMMYECTBOM pa3pelleHri Ha WHTEPBAI,
YMEHBIICHHBIM Ha | B cirydae Habopa nmapameTpoB i Jomyctiumoro QoS (1, BO3MOXKHO, Uit Habopa
napameTpoB AKTUBHOTO QOS, ecim pecypchl ObLIM B aKTUBHOM COCTOSIHUH).

- 3anoBo BeruncauTh LUB 11t moTOKa B HUCXOSIIEM HApPaBISHUH, KOT1a TOTOK YaJIeH.
[Tocne nomyuenus mannoro DSC cuctema 3aBepuienuss CMTS JJOJDKHA oTMeHUTH NPUBSA3KY PECYPCOB,

OTHOCSIIUXCA K ganHoMy 1D numro3a, yaanuTs IUIio3, oTipaBuTh cepBepy CMS coobmenne 11mo3-3akpsITh
u nmocnate DSC-RSP.

HNaunnuposannbie cucremori CMTS

Ecnmn He paccmarpuBaTh IpoliecC B II€JIOM, B OTHENBHBIX €r0 3BEHBSX BO3MOKHO BO3HHUKHOBEHHE
HeoOxoaumocTH i ciucteMbl CMTS oTMEHBI PUBS3KH PECypCcOB KaK BOCXOJSIIEM, TaK U B HUCXOSIIEM
HanpasieHnn ais 1D nnro3a (kK KOTopoMy OTHOCHTCS mostyueHHoe coobmienue [mo3-3akpeits). s Toro
YTOOBl OCYIIECTBUTH AAHHYIO OINEpALHUIO A IMOANOTOKA, AEJSAIIEro OoOmMH MOTOK C MOANOTOKaMH,
npoospKaromuMu paborats, cucrema CMTS JIOJDKHA:

- Otnpasute DSC, cogpepkamiee knaccuukaTtopsl (BOCXOASIIET0 M HHUCXOASALIETO IOTOKOB),
oTHOcAmuecs K nuito3y, rae TLV geiictBuss MI3MEHUTh IMHAMHUYECKYIO YCIYry YCTAHOBJIEHO B
2 — DSC VY nanuth kiaccuukarop, s KakI0ro KiacCu(pukaTopa.

— [IpunsaTe mapameTphl Bocxoasmero QoS ¢ KOMWYECTBOM pa3pelIcHU Ha MHTEPBAJ, yMEHBIIICHHBIM
Ha 1.

— [Tepecuntars LUB 17151 ciiydasi 10TOKa B HUCXO/SIIEM HAIIPABJIECHHUH C YAJIEHHBIM TOTOKOM.
- IMocne nonyuennss DSC MTA JTIOJDKEH y6Oparh ykazanublii kiaccudukarop u otrpasuts DSC-RSP.

Ecnu youpaetcs nocnenuuii noanorok, To JOJIDKHO ObiTh ucnonb3oBano coobuenrne DSD s ynanenus
IIOTOKA B IICJIOM.

6.3.4.4 O0beanHEeHNE MOTOKOB yCJIYyT

HOIIHOTOKI/I MOTYT ZIO6aBH$ITI)C$I K CymECTBYIOUIIUM IIOTOKaM YCIYr C MCIIOJIb30BAHUEM MECXaHHU3Ma,
OMUCaHHOTO B IMyHKTE 6.3.4.1. B100aBOK, MOMOTOKM MOTYT HEPEAaBaThCS OT CYIIESCTBYOIIETO MOTOKA YCIYT
HOBOMY IIOTOKY YCIIyT, HUCIOJB3ys MEXaHHM3M, OIpENeleHHbIH B myHKTe 6.3.4.2. OmgHako ans Ooiblien
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MIPOCTOTHl  Mpoueaypsl, cymectBytomuii norok ycayr HE JOJDKEH nepenaBatecsi  mpyromy
CYILIECTBYIOLIEMY IIOTOKY YCIYT B Ka4€CTBE MOAMOTOKA.

Kpowme toro, MTA HE JIOJIDKEH nbITathcss COBMECTHO HCIIONB30BATh PECYPCHI TIOTOKA YCIYT HHAYe, KaK MO
ynpasieHueM cepepa CMS, yepes npunsatue ID pecypca.

7 Onucanue unrepdeiica apropusanuu (pkt-g6)

B nmamHOM paznmene ommcaHbl mHTEp(elickl Mexmy cucteMoii CMTS u KOHTpouIepoM MUTI03a IS Ieyiei
aBTopu3aiuu ajgantepa MTA, 4TOOBI MONlyyaTh BBICOKOE KadecTBO OOCIyXuBaHHs. JlJIs1 MOAIEPKKH
yhpaBlieHHs I[UII030M W yCIyru ynpasineHus pomyckoM IPCablecom TpeOyercsi cUrHamm3amus Mexmy
KOHTpoJuIepoM nutro3a u cucteMoit CMTS. Kpome Toro, akkypaTHOE BEITTUCBIBAHNE CUETOB a00OHEHTY TpeOyeT
ot cucteMbl CMTS ykazanus pakTHaeckoro ucnoian30Banus "3agukcupoBaHHEIX" pecypcoB QoS Ha oCHOBE
[0 KaXJOMY CeaHcy. DTOT pa3jiell OMUCHIBaeT UcHojib3oBaHue mportokona COPS g TpaHcopTUpOBaHUS
cooOmieHunit, ompeneneHHbx kadecTBoM QoS mpoekra [PCablecom, Mexxay KOHTpOUIEPOM MLUTIO3a U
cuctemoit CMTS.

7.1 10361 cTPYKTYpa AJs ynpasJjenust QoS

"Imr03" muHamugeckoro QoS mpoekra [PCablecom npeacraBnsier co00il 0OBEKT yHpaBiIeHHUs MOTUTUKOM,
peann3oBaHHBI B cucreMe CMTS, 9T00BI yIIpaBIsaTh JOCTYIIOM K pacitupeHHBIM yeryraMm QoS cetu DOCSIS
¢ oMol eauHcTBeHHOro moToka IP. IIImio3pl SBISAIOTCS OAHOHANPABICHHBIMH B TOM CMBICIE, YTO
€IMHCTBEHHBIN NUII03 YHpaBIseT AOCTYNOM K TOTOKY JMOO B BOCXOASIIEM HAaIlpaBJICHUH, JIMOO B
HUCXos1eM HanpasiaeHuu. 110361 o0ecrieunBaroT co3nanue Kiaaccu(puKaTopoB NOTOKOB YCIYT, KOTOPBIE,
B CBOIO OYepelb, yIPABISIIOT MapIIPyTHU3AIMEH MaKeTOB K ITOTOKAM yCIIYT.

[Noka nuto3 Taxke o0nagaeT KaaccupUKaTopoMm, moJo0HEIM N-KpaTHOMY KIacCU(pHUKATOpy, OH HE HACHTUIEH
knaccugukaropy. Cucrema CMTS JOJDKHA ycTtaHOBUTH UTIO3, KOTIa IOTOK aBTOPU30BAaH, MOKA SIBHO HE
obecrieueHo 3aBepIIcHre apTopu3anun st moroka. Kimaccudukarop DOCSIS MOXET ObITh ycTaHOBJICH U
cBsa3aH co numo3oM. Lmo3 MOXET cymecTBoBaTh mepen TeM, Kak CyImeCTBYET KJIacCU(PHUKATOP, KOTOPHIH
OH aBTOpu3yeT, 1 nociue Hero. 103 MOXET paccmaTpuBaThCs Kak TOYHO CBSI3aHHBIN € HYJIEM, OJTHUM HIIH
IOBYMS KJ1accu(rukaTopaMu.

Cucrema CMTS, cooterctBytomas dtoii Pexomenmarmu, HE JIOJDKHA nuHamMudecku co31aBaTh
knaccugukarop mytem oomeHa coobmenuem MAC DOCSIS, noka oHa He yIOJIHOMOYEHa CIIeNaTh 3TO MyTeM
CYIIIECTBOBaHUS IUTFO3a IS TaKoTo Kiaccudukaropa. Mnentudukarop, HaspiBaemblii GatelD, cBs3biBaeTcs
co nurro3amu. nentugukarop GatelD, mokansHeIM 00pa3om yrpasisieMblii ¢ momorbio cucreMbl CMTS, roe
cymectBytoT 11036, MOXKET ObiTh CBsi3aH ¢ OJHUM WU OoJiee OJHOHAIPABICHHBIMU ILTHO3aMu. Jlis
ceanca THMa "TOYKa-TO4Ka" OOBIYHO CYIIECTBYIOT JBa OJHOHANPABICHHBIX I[II033, CBS3aHHBIX C
eqMHCTBEeHHBIM uacHTH(GHKaTopoM GatelD. Kpome Toro, kimaccudpukaropsl cetrrt DOCSIS cymecTtByroT ais
KaXIO0T0 YCTaHABIMBAEMOTO OJHOHAIPABICHHOTO TOTOKA.

7.1.1 Knaccuduxarop

KnaccudukaTtop sBISETCS MIECTUKPATHBIM:

. Hamparnenue (Bocxomsamee/Hucxomsmee).
. IIpotoko.

. IP uctounuxka.

. IP nynkra Ha3Ha4YeHUS.

. ITopt Ha3HaUEHUS.

. ITopt ncroynuka.

Eciau umeeTcst BOCXOIAIINI MOTOK M CB3aHHBIN (YaCTh TOTO YK€ CaMOTr0 CeaHca) HUCXOISIINNA MMOTOK, TOTaa
JOJDKHBI cymectBoBaTh OT/IENbHBIE K1acCH(UKATOPHI I BOCXOMASIIETO MOTOKA U HUCXOAIIETO MOTOKA.
KiaccudukxaTtop OOHOBISIETCS C TOMOIIBIO PE3CPBUPOBAHMS, BBITIOMHIEMOTO I BOCXOMSIIETO |
Hucxoxsmero mnoroko. Ilorox manubix ceanca JIOJDKEH cooTBeTcTBOBaThH Kiaccu(UKaTOpy, YTOOBI
0JTy4aTh KA4eCTBO 00CITYKUBAHUsI, CBSI3aHHOE C PE3CPBUPOBAHUEM.
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Cucrema tepmunano CMTS JOJDKHA wncnonb3oBaTh GUIBTPHI KIacCH(HUKAINN MAKETOB B BOCXOASALIEM
HanpaBneHnn 171 nakeToB yeuyT [PCablecom. To ecte CMTS JIOJIDKHA oTOpacsiBaTh akeThl BOCXOSIIETO
IIOTOKA, HE yIOBJIETBOPSAIOLINE KIacCCU(PUKATOPaM BOCXOIUX TAKETOB Ul IIOTOKA YCIyT.

OunbTpanus kaaccuUKauy MaKeTOB BOCXOMASIIETO MTOTOKA SBISETCS HEOOS3aTeIbHBIM TPEOOBAHUEM IS
cucreMbl CMTS B cetr DOCSIS 1.1. /lannas pekomeHnaius TpedyeT ee 0CyIIeCTBICHHUS IS TOTOKOB YCIIYT,
HCIIONIB3YEeMBIX TIpU Tiepemade Hocutene mHpopmaruu B npoekre IPCablecom. Eciim 8 CMTS Br1Opano
HCIIOJIb30BaHKE (PHIIBTPOB KJIACCHU(UKAIIMKM BOCXOAIIETO MOTOKA TOJILKO I MOTOKOB yciyr [PCablecom u
TOJIBKO JJIsl 3TUX MOTOKOB, MOPSIIOK OMpelesieHHs OTAETbHBIX MOTOKoB ycuyr aist [PCablecom siBisiercs
BOIIPOCOM HCKJIFOYHTEIHHOTO BEICHHSA Blafenblla wiu mpomaBuna ycayr CMTS. Hampumep, omHuM u3
pemennit it CMTS morno Obl CTaTh WCIIOJIB30BaHWE MAKETHON KiIacCH(DHMKAIMU BOCXOISIIETO IMTOTOKA
TOJILKO JIJISl IEPBUYHBIX BOCXOISAIIMX TIOTOKOB yCIYT.

7.1.2 Ilaw3

1103 CBA3BIBAETCS C OJHOHAIPABIEHHBIM TIOTOKOM U BKJIIOYAET B ce0sl Cleayromee:
. Unentudukarop GatelD (ID numoza).

. Kiaccudukarop npororura.

. butel paznuuHbIX (Qraros, OMMCaHHBIE HUXKE.

. ABTopu30BaHHbBIN Auana3oH pexumoB (FlowSpec).

. 3ape3epBUpOBaHHEIN nuamnazoH pexxuMoB (FlowSpec).

. Wnentudurarop Resource-1D.

Unentudukarop GatelD (ommcbiBaeMblli HHXKE) SBISETCS JOKAIBHBIM 32-paspsOHbIM HACHTH(PHUKATOPOM,
KOTOPBIX pacrpesesnsieTcs U3 MECTHOTO IpocTpaHcTBa B cuctreMe CMTS, rine Haxoautcs nuto3. OuH U TOT
xe wuneHtudurarop GatelD (ID nwumoza) MOXET wucnonb3oBarbes ByMst nuiro3amu.  OOBIYHO
nneatudukarop GatelD (ID mumo3a) OymeT ykaswplBaTh €QMHCTBEHHBIH MOTOK BOCXOMSIIETO MOTOKA U
€IMHCTBEHHBIH [TOTOK HUCXOSILET0 [T0TOKA U COOTBETCTBOBATH €AMHCTBEHHOMY MYJIbTUMEIUITHOMY CEaHCY.

KrnaccudukaTop mpoToTHIIa COCTOUT U3 TEX YK€ CAMBIX IIECTH JIEMEHTOB, UYTO U KJIACCU(UKATOP, OTTMCAHHBINA
BoIue. [P ucrounuk sensercs agpecom IP (kak Bugutcs B cucreMe CMTS) uaunuartopa notoka. B cmyuae
1UTI03a Bocxodiero noroka Ha kaHane DOCSIS, IP ucrounuka sBisiercs aapecom IP mecTtHoro amanrepa
MTA. [ns aucxomsmiero motoka anpec [P ucrounmka ssisiercs anpecoM [P ynanennoro agantepa MTA. Jlns
BBIOpaHHBIX TapamMeTpoB Kilaccu(uKaTopa MNPOTOTUINA UDII03a pa3pellacTcs TPYHIoBOW CHMBOIL.
B curnanuzanun MynsTUMEIUHHOTO BhI30Ba MOpT UctouHnka UDP He cooOriaercs, mo3ToMy ero 3Ha4eHUe
HE JIOJDKHO CYHTATHCS YacThi0 HH(DOPMALINH IILTI03a.

[opt wucrounnka MOJKET ObiTh TpadapeTHBIM CHMBOJIOM, 4YTOOBI MOJAEPKUBATH 00a MPOTOKOIA
curHanu3anuu Boizosa [PCablecom (DCS u [ITU-T J.162]). Ecnu nmopT uctounuka siBisercst TpadapeTHbIM
CHMBOJIOM, €T0 3HAUEHHE B IapaMeTpax LUI03a OyIeT HyJIeM.

ABTOpH30BaHHBIE U 3ape3epPBUPOBAHHBIE TUATA30HBI PEKIMOB MPEACTABISIOT co0oii yacTu FlowSpecs RSVP
(o6a T-Spec nmm R-Spec), kak onuckiBaeTCs B MPEABIAYIINX pa3/eiax.

3ampoc Ha pe3epBUpOBaHKE PECypcoB (Kak ykasbiBaeTcs B cooduiennu JobaButs/MI3MeHUTh JTUHAMUYECKUH
nmotok yciryr) JOJDKEH OwITh MpoBepeH Mo CpaBHEHHUIO € TE€M, 4TO ObUT aBTOPHU30BaH IS HACHTHU(UKATOpa
GatelD (ID mmro3a), CBA3aHHOTO C HampaBJIEHHWEM JUIs 3ampoca pecypca. ABTOPHU30BaHHBIE PECYPCHI
YKa3bIBAIOTCSI B ABTOPU30BAaHHOM JAxana3oHe pexxuMoB. [IpoBepsercs Takke rpynnoBoil CAMBOJ B IITIO3€ AJIS
KOHKPETHBIX 3aIHcel.

Unentndukarop Resource-ID sBugercs moKampHBIM —32-pa3psAOHbIM  HUACHTU(GUKATOPOM, KOTOPBIHA
pacrpenensieTcs U3 MeCTHOro npocTpancTBa B cucteMe CMTS, rie pacnonaraercs muiro3. JJio6oe KoauuecTBo
muito3oB MOXET coBmecTHO wucnonp3oBark wuaeHTHuUKatop resource-ID, W mo3TOMy COBMECTHO
WCTIONB3YIOT 0OImii HabOp pecypcoB, ¢ OrpaHMYEHHEM, YTO TOJBKO OJUH W3 3THUX IIIIO30B B KaXIOM
HaIpaBJieHUH 3a(UKCUPOBAJ PECYPCHI.

7.1.3 Hpentudukanus nuio3a

Unentudukarop GatelD siBisieTcs yHUKAIBHBIM HACHTU(PHUKATOPOM, KOTOPBIH pacrpenenseTcs JOKaIbHbIM
obpazom cuctemoit CMTS, rae pacmomaraercs numo3. Unentuduxarop GatelD sBisercss 32-pa3psaHpiM
uaentuduraropoM. Mnentudukarop GatelD MOXKET ObITh cBsi3aH ¢ OMHUM WK OoJiee nuto3aMu. B obonx
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npoTokonax curaanuzanuu J.162 u DCS, unentuduxarop GatelD (ID nutio3a) cBa3piBaeTcs ¢ Kaxaon gpazoi
BBI30Ba U COCTOUT U3 €AWHCTBEHHOT'O MIJII03a BOCXOSIIIETO MOTOKA U €IWHCTBEHHOT'O III03a HUCXOISIIETO
HOTOKA.

Unentudukarop GatelD (ID nutroza) JJOJIDKEH 6vITh cBsizaH co cienyromieit nHGopManueit:
. Opmun win nBa nuto3a, kKotopsie JJOJDKHDBI ObITh 0gHIM U3 CIIEITYIONTUX COUCTAHUN:
—  EnuHCTBEHHBIH NUTI03 BOCXOMASIIETO ITOTOKA.
—  EnuHCTBEHHBIH NITI03 HUCXOSAIIETO TOTOKA.
—  EnuHCTBEHHBIN ITI03 BOCXOSIIETO MOTOKA U €IMHCTBEHHBIN IITI03 HUCXOISIIETO MOTOKA.

° I/IH(I)OpMaLII/ISI BCACHUS YUCTa U BBIIIUCKU CUCTOB.

— Anpec: Tlopt cepBepa xpaneHus nepBuuHbIX 3ammceil (Primary Record-Keeping-Server),
KOTOPOMY CJIey€eT MOJIyyaTh 3alllCH COOBITHH.

- Aupec: HOpT CEpBCpa XpaHCHUS BTOPHUYHBIX 3an1/1ce171, IJI UCIIOJIB30BAHUsA, €CJIM IMIEPBUYHAA
3aIIUCh HE NJOCTYIIHA.

- (DJ'IaI‘, yKa3BIBaIOH_II/If/’I, JOJIKHBI JIH OBITh IMOCIIAHEI B pcaJibHOM BPEMCHHU COO6H_ICHI/I$I 0 COOBITHSX
K CEpBEPY XpaHCHUA 3aHHCCﬁ, UM OHH JOJIKHBI O6’BC,Z[I/IH$[TBCH U TI0ChIIATBCA Ha
MEPUOIUICCKUX UHTEPBAJIAX.

—  Wnentuduxarop  Billing-Correlation-ID  [uaenTH(UKATOP-KOPPEIAMU-BBIMUCKH-CUYETOB],
KOTOPBI IIepeiaeTcsi Janee K cepBepy XpaHeHUsI 3alUCei, ¢ Ka)X 10l HOBOH 3aIIHChI0 COOBITHSL.

—  JlomonHuTenbHasA WHGOPMAIUS O BBIITUCKE CUETOB, €CIHM IOCTABISICTCSA, OYAET HUCIOJIb30BaHa
JUTS TIOpOXAeHust coobternii o coobitusax Call-Answer [oTBeT-Ha-BbI30B] 1 Call-Disconnect
[BBI3OB-paccOEIMHUTS|.

—  Hudopmanus o renepanuu HoBoro coobiTus (Event Generation Info Object) nmpomnyckaercs; 310
osHavaeT 4uro g momoza HE JIOJDKHO ocymecTBasTbCS TeHEepHUpOBaHUE COOOIIEHHUS O
COOBITHH

Unentudukarop GateID (ID mumroza) JOJDKEH ObiTh yHHMKadbHBIM CpEAM BCEX TEKYLIMX MUTIO30B,
pacnpenenennbix cucremoii CMTS. 3nauenue 32-paspsanoro uncna HE CIIEAVYET BeiOupats u3 Habopa
MaJbIX MEeJBIX YHCEN, TOCKONbKY oOnamaHue 3HaueHneM GatelD sBnseTcss KIIOYEBBIM DJIEMEHTOM B
yCTaHOBJIEHUH MOUIMHHOCTH coobmennid Commit (3adukcupoBath) oT agantepa MTA. Anroputm, KOTOpPBIT
MOXET ObITh HCIIONB30BaH ISl HA3HAYCHUS 3HaUeHUH uaeHTudukaTopoB GatelD, sBisieTcs cienyroommm:
pazzaenenue 32-pa3psIHOTO CIOBa Ha JBE YacCTH, HA MHAEKCHYIO YacTh M Ha Clly4alHyIo 4acTb. HIeKCHas
9acTh OMPEEISIeT ITI03 ITyTeM MHACKCAIIMU B Malloi TabiuIle, B TO BpeMsI KaK CIIyIaifHasi 9acTb OCTaBIISET
3HAYCHHUIO HEKOTOPBI YPOBEHb HEOIpPENEIeHHOCTU. He3aBUCUMO OT BBIOPAHHOTO alNrOpHUTMa, CHCTEME
CMTS CJIEAYET nomnbITaThCsi MUHUMH3UPOBATh BO3MOXHOCTh HEOJHO3HAYHOCTEH B MCMOIB30BaHUU ID
U033, 00€CIeYnB HEBO3MOXKHOCTh HCIIONB30BaHWs IDmnurro3a B TeYeHHE TpeX MHUHYT C MOMEHTa €ro
MPEABIAYIIETrO 3aKPBITHS WK yaaneHus. s anroputMa, IpeaaoKeHHOTO paHee, 3TO MOXKHO OCYIIIECTBUTH,
IIPOCTO YBEJINYKMBAsI HHICKCHYIO YacTh KKIOTO CIEAYomero HazHadaemoro 1D 1uiro3a, BHOBb oOpainas ero
B HOJTb TI0 JOCTIH>KEHUN MaKCHMaJIbHO BO3MOKHOTO 3HAYSHHSI MHACKCON YacTH.

7.1.4  ]JIlmarpaMMa nepexoJHOr0 COCTOSTHHA ILTI03a

C'-II/ITaeTCH, YTO IIIFO3bI JOJKHBI UMETH CIICAYIOUINE COCTOAHUA:

. Pacnpenenennoe — HagansHoe cocTosHue nu103a, co3panHoe npu 3ampoce GC.

. ABtopuzoBaHHoe — GC aBTOPU30BaJ HOTOK C ONPEICICHHBIMU MPEIeIaMi PECYPCOB.
. 3apesepBupoBanHoe — J{J1s MOTOKa OBUIM 3ape3epBUPOBAHBI PECYPCHI.

. 3adukcupoBanHoe — Pecypchl HCTIONB3YIOTCS.

Cucrema CMTS JIOJDKHA noanepxrBaTh COCTOSIHUS ILITFO30B U MEPEXO/Ib], KaK MOKa3aHO HA PUCYHKE 9 U
OIHMCaHO B 3TOM paszelne. Bee nutro3sl, koTopsiM cuctemoit CMTS Ha3HaueH TOT ke caMblii HACHTU(DUKATOP
GatelD (ID momroza), IOJDKHDBI nepetitn BMecTe uepe3 COCTOSHUS, IIOKa3aHHbIC HA pUCYHKE 9. DTO ocTaeTcst
CTHpaBeUIMBBIM JaXe B TOM CiIydae, KOTAa OJUH M3 BOCXOISIIMX/HUCXOISAMIMX MOTOKOB IIOJIy4YaeT
paspelieHue npoitu B Tpaduke. B uHTEpEcax mpocTOTH AUarpaMMa nepexoAoB JUIs IIII03a HAa pUCYHKE 9 He
OTIHMCHIBAET MOJHOCTHIO BCE TIEPEXObI, KOTOPBIE TOJKHBI OBITH BHITTOJIHEHBI, XOTS BCE YKa3aHHBIE HA PUCYHKE
MIepPexX0/Ibl JOJHKHBI IPOUCXOAUTH B CTPOTOM COOTBETCTBHH C PUCYHKOM.
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Imro3 co3maercs B cucteme CMTS nmubo ¢ momompro koManael GateAlloc, mu00 ¢ MOMOIIBEI0 KOMAHIEI
GateSet [unutto3-yctaHoBuTh| oT koHTpoiuiepa GC. Bo Bcex cmyuasax cucrema CMTS pacnpenensier
JIOKaJIbHBIM 00pa3oM YHHUKaJNbHBIA HIeHTH(HUKATOp, HaseiBaemblii GatelD (ID mmo3a), KOTOpBIH
Bo3Bparaercs K kourposuiepy GC. Ecnu o3 co3naercs ¢ momonisio coobmmenus GateSet, To Torna cucrema
CMTS JOJIKHA otMeruTs nutio3 B coctossHuu "apropuzoBanHoe” u JJOJDKHA 3anyctuts Tadimep T1. Ecnu
IITI03 OB co3iaH ¢ ToMoIbio coodmenus GateAlloc, To Torma cuctema CMTS JJOJDKHA oTMeTHTh IUTIO3
B coctostHMH "pacnpenenennoe", 3anmyctuth taimep TO m JOJDKHA oxunats komanmy GateSet, B Touke
kotopoii mumo3 JJOJDKEH OwiTh oTMeueH B cocTosiHuM "aBTopm3oBanHoe". Ecnu Taiimep TO 3akanumnBaeT
paboTy co MDII030M B COCTOSHHUM 'pacmperencHHoe", win TaiimMep T1 3akaHumBaeT paboTy CO IIITIO30M B
cocrosiHnn "aBTopm3oBaHHoe", Torma cucrema CMTS JIOJDKHA wckmrounts momo3. Taiimep TO
OrpaHMYMBAET KOJMYECTBO BPEMEHH, B KoTopoMm uaeHTudukarop GatelD (ID mumo3a) OymeT octaBaTbes
JNEeWCTBUTENBHBIM 0€3 KakuX-InOO yKa3aHHBIX MapameTpoB nutosa. Taiimep T1 orpaHuduBaeT KOIMYECTBO
BpPEMEHH, B TEUEHUE KOTOPOT'0 aBTOpHU3aLMs OyAET OCTaBaThCs JEHCTBYIOLIEH.

Hlmo3 B cocrostaumn "Pacnpenenennoe” JOJDKEH ObiTh ynanen mocne monmydyenus: cooOmenus [lmo3 —
VYnanute. Koraa ato mpousoiiger, cuctema CMTS JIOJIDKHA otsetuts coobmiennem Gate-Delete-Ack u
JOJIKHA octanoButs Taitmep T0. AHamorndHo, nmuiro3 B coctosann "apropusoBan” JJOJIDKEH Ob1Th ynanen
mo monydeHnn cooOmenns llmo3 — Yaamuts. Korma »to mpowmsoiizer, cuctema 3aBepmeHuss CMTS
JOJIKHA otBetuts coobiuenuem Gate-Delete-Ack u JIOJIDKHA octanoButh Taiimep T1.

11103 B COCTOSTHUH "aBTOPU30BaHHOE" 0’KHMIAaeT, 9YTO AOOHEHT CAEJIAeT MOIBITKY 3ape3epBUPOBATH PECYPCHI.
AOOHEHT OCYNIECTBIISIET TO Uepe3 coobmenne narepdeiica ynpapmsomux ciryx6 MAC. Ilpu monxydennun
aTOr0 3ampoca Ha pesepupoBanue cucrema CMTS JOJDKHA mnpoBeputh, 4TO 3alpoC HAXOAUTCA B
IpeieNnax, YCTAHOBICHHBIX JIJIS [IUTF03a, M BBITIOIHHUTE TIPOIEAYPhl YIPaBICHHUS JJOCTYIIOM.

Cuctema CMTS JOJDKHA ocyiiecTBIIsTh, 10 MEHBIIEH Mepe, JIBE MOJUTHKHA YIPABJICHUS IOCTYIIOM, OJHA
JUTSI HOPMAJIGHOHM TOJIOCOBOM CBSI3H, a JApyTras Jia cpodHou cBsizu. Ot nBe nomutuku J1OJDKHbBI nmets
yCTaHaBIMBAaEeMbIE TAPAMETPhI, KOTOPHIE, KAK MUHUMYM, YKa3bIBAIOT:

1) MaKCHUMaJIbHOE KOJMYECTBO PECYPCOB, YTO MOXKET OBITh PACHpPEAETICHO HE TOJBKO UCKIIOYUTEIBHO
ceaHcaM 3Toro Tuna (Kotopoe MoxeT cocTtaBisITh 100% mporyckHOM CIOCOOHOCTH);

2) KOJIMYECTBO PECYPCOB, YTO MOXKET OBITh paclpenieieHO HCKIIYMTENbHO CeaHcaM 3TOro THIa
(xoTopoe MokeT cocTaBisATh 0% MPOMYCKHOW CIIOCOOHOCTH); U

3) MaKCHUMAJIbHOC KOJIMICCTBO PECYPCOB, YTO MOIKET OBITh pacnpeaciacHo ceancamM 000OHX THUIIOB.

[Tonmuruka ynpasiaerus noctynmoM MOXKET taxke yka3siBaTh, MOXKET JTH HOBBIH CE€aHC TaKoro THIA "OpaTh B
JIOAT" OT KJIACCOB HHU3IIETO IIPUOPUTETA, HITH CIIEYET BRITPY3UTh HEKOTOPBIH CYIIECTBYIOIINN CEaHC IPYroro
THIIA, '-ITO6I)I YAOBJICTBOPATH YCTAHOBKAM IMOJIMTUKHA YIIPABJICHUSA JOCTYIIOM.

Ecau 3ampoc o pe3epBUpOBaHUU HaIpaBieH Ha MPUCOCAUHEHUU MOAMOTOKA K CYIIECTBYIOLIEMY HOTOKY
yecayr, To ID knacca ceanca jis mumo3a JIOJDKEH cootBercTtBoBath ID Kitacca ceaHca IIi030B Bcex
OCTAJIbHBIX TOJMOTOKOB, KOTOPBIC YK€ COCTAaBJISIOT NAHHBIM CYyIIECTBYIOIIMN TMOTOK yciyr. B ciyuae
HECOBIIAJICHUS C KJIaCCaMU CeaHca LUTI030B ocTanbHbIX moAnoTokoB, CMTS JIOJIDKHA oTBeprayTh 3ampoc o
PE3epPBUPOBAHHH.

Ecnu npouieyphl yrpaBiieHusl TOCTYIIOM SIBJISIFOTCS YCIICIIHBIMU U 3aTIPaIllUBACTCsl TOIBKO Pe3epPBUPOBAHUE
pecypcoB, To nuio3 JOJDKEH Obite oTmedeH B '"3ape3epBHpoBaHHOM" cOCTOSHWH. Eciam mpouenypsl
yhnpaBiieHHs AOCTYIOM SIBJISIIOTCSI YCIICIIHBIMH M 3aIlpalllMBajoCh OJHOCTYIIEHYATOE PE3epBUPOBAHUE U
(ukcarms pecypcos, o3 JJOJDKEH 6p1Th momMedeH B "3adukcupoBanHoM' cocTostHuH, a cuctemMa CMTS
JOJDKHA nocnatb coobmienue Lmo3 — OTkpeiTh kK KoHTposuepy GC 1 ocraHOBUTH Taiimep T1

Ecnu mpouenypsl ympasneHust goctynoMm He sBisitoTces yenemHbiMu numo3 JOJDKEH ocraBatbes B
"aBTOpH30BaHHOM" cOCTOSIHUH. OTMETHM, 4TO (PaKTHYECKOE PEe3epPBHPOBAHUE, ClIEIIAHHOE A0OHEHTOM, MOKET
OBITH MEHBIIIE, 9EM TO, KOTOPOE aBTOPU30BAHO, HAIIPUMEP, PE3CPBUPOBAHNUE TOIHKO JIJISI BOCXOISIIETO MTOTOKA,
KOTJIa Mapa [UTF030B ObLIa YCTAHOBIICHA, aBTOPU3YSI BOCXOJISIIUE U HUCXOSIINE TTOTOKH.

B "3ape3epBupoBaHHOM" COCTOSHMHM LIUTIO3 OXKUAACT, YTO A0OHEHT 3a(UKCHUPYET PECypchl, TaKUM 00pasoM
akTuBm3HpyA ux.. Komanma Commit (3admkcupoBats) oT aDOHEHTA SIBIISIETCS YCIEITHON TpaH3aKIKe 3ampoca,
aKTUBM3UPYIOIIEH MOTOK yCIIyT uepe3 uuTepdeiic ynpasisomux cry:x0 MAC. Eciu 1uto3 Bee ele HaxoauTest
B '"3ape3epBUpOBaHHOM" cOCTOSIHUM, a Taiimep T1 3akaHumBaeT pabotry (T. €. aDOHEHT HE OTHAeT KOMaHAy
Commit (3adukcuposarts)), cuctema CMTS JIOJIDKHA paz6okupoBats JIto0bIie 3ape3epBUPOBAHHBIC PECYPCHI
U ynanuth numo3. Ecnu B "3apesepBupoBaHHOM" cocTOoSHUH nonydeHa komanaa Llmo3 — Y nanuts, cucrema
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tepmunaioB CMTS JIOJDKHA oteetuts coobmiennem Gate-Delete-Ack, JTIOJDKHA pa36ioxkupoBaTh Bce
pecypcsl, oTHocsauwmecs K nuto3y u JOJDKHA octanoButh Taiimep T1.

[Ipu m300pakeHUH Ha TUarpaMMe IMEPeXo0B Ui AAHHOTO COCTOSHHS, OylIeM CUYHTaTh, 4YTO COOOIIEHHUE
"3adukcupoBars” npumieaniee oT aboOHEHTa PUKCHPYET MOTOK B BOCXOAALIEM HarpaBieHud. Ecinu cucreMoit
CMTS monydeH acCHMETpUYHBIH 3ampoc, TaKoH, YTO TpadUK MOXKET NPOXOAUTh B HHUCXOMSIIEM
HaIlpaBJICHUH, HO HE MOXKET B HAIIPABJICHUH BOCXOAMIero moToka, cucremMa CMTS HE JIOJDKHA BerxoauTh
n3 coctosHus "3apesepBupoBano". Ecnu, ¢ apyroit croponsl, CMTS monyuyaer accuMeTpUYHBIN 3ampoc
TaKOTro PoAa, YTO TpapuK MOXKET MPOXOJUTH B HAIIPABICHUH BOCXOIAIIECTO MOTOKA, HO HE HUCXOSIIETO, TO
CMTS NOJDKHA paccMmaTpuBath JaHHBINA 3aIllpoc Kak 3ampoc "3agukcupoBaTh” M JODKHA H3MEHUTH CBOE
COCTOSTHHE B COOTBETCTBUU C ONMCAHUEM, IPUBEICHHBIM HIXKE.

[Ipu u3o0pakeHUM HaA qUArpaMMme COCTOSHUA "Ymanute", OyJeM cuuTaTh, 4TO cooOmeHue "Y namuTs" co
CTOPOHBI a0OHEHTa yIajsieT MOTOK Bocxonsiero notoka. Ecnmu CMTS nomydaeT accUMETpUYHBIN 3a1poc,
MPU KOTOPOM YJIaII€TCs TOJBKO MOTOK HUCXOMASIIETO MOTOKAa, HO HE HUCXOJIIEro nmoroka, cucrema CMTS
HE [OOJDKHA BeIXoAuTh W3 HaIWM4HOTO cocTosHus. Ecmm, ¢ ngpyroit croponsl, CMTS mnomyuaer
ACCUMETPUUHBII 3ampoc TaKOro poja, YTO YyIAIIeTCS MOTOK BOCXOMSILEro MOTOKA, HO HE HUCXOMSIIETO,
CMTS HNOJIKHA paccmaTpuBaTh 3ampoc, Kak 3ampoc Buja "YAalIuTh"' B COOTBETCTBUM C IpaBUIaMHU
repexo/a JIJIsl IUTI03a.

Ecmu Ttaiimep TO cucrempr CMTS 3akaHumBaer paboTy A0 mnomydenuss e oT CMS komaHAB
[mro3-Y cranosuts, CMTS JIOJDKHA waummuposats coodmenne 1mo3-3akphITh UCHONB3YS B Ka4eCTBE
KoJla MpuuuHE "3aBepinenue padotsl taiimepa TO; or CMS He monydena komanna 11mr03-YcraHoBUTS") 1
YAAJIUTh COOTBETCTBYIOLIHI 1IUTIO3.

Ecnu Taiimep T1 B CMTS 3aBepiuaet padoty 1o nonyyenns or MTA komanasl "3adukcupoBaTs”, TO cucTeMa
CMTS JOJDKHA BBICBOOOIWTH BCE 3ape3epBHUPOBAHHBIC PECYPCHI, CBA3aHHBIE C COOTBETCTBYIOmMM 1D
[IUTI032, HTHULIMUPOBATH OTNpaBienne coodmenus L1mo3-3akpeITh ¢ KOAOM NMPUYMHBI "3aBepliieHne padboTsl
taiimepa T1; orcyrctBue komangsl "3adukcupoBars” or MTA " M ygamuTh COOTBETCTBYIOIIMH IIUTIO3
(TwTEO3HI).

Ecmu B coctossanm "3apesepsupoBano” CMTS momydaer ot aboHeHTa komanay "3adukcupoBats', CMTS
JOJDKHA oTMeTHTh ILTI03 B COCTOSHUM '"3apUKCHpOBaHHBINM" OCTAaHOBUTH Taiimep T1, 1 MHMIUMPOBATH
cooOmenue Lm03-OTKpPHITS.

Ecau Bpems TaiiMepa T7 ucTekaeT B MOMEHT HCIIONIBb30BaHUs agantepoM MTA MHOTOKpaTHBIX pa3peuieHuil
Ha WHTepBaje M JI00OHW MOAMOTOK MOTOKAa YCIYT, CBSI3aHHBIM CO LUTIO30M (LUII03aMM) Yepe3 CChUIKY
cootBercTBylowmero ID numo3a, He 6b1 3adukcupoBan B cucteme CMTS, CMTS JIOJDKHA nHMunupoBath
coobmenne Illmo3-3akpbITh, WCMONB3Yys Kon mpuduHbl "Mcreuenme BpemeHm Taitmepa T7; TaiimayT
pe3epBUPOBAHUS TIOTOKA YCIYT" M yAATUTh COOTBETCTBYIOIIHH MUTIO3 (IITI0361). B mpoTtuBHOM cimydae CMTS
JOJDKHA  ycraHOBUTH i1 3ape3epBHPOBAHHOIO  JAMana3oHa peXHMMOB  3Ha4deHHE, pPaBHOE
3a()UKCUPOBAHHOMY J[MANa30Hy pPEXHMOB M IOTOKOB, CBSI3aHHBIX CO UUII03aMH  4Ye€pe3 CCBUIKH
cooTBeTcTBYIOMMX ID 11110308B.

Ecau Bpems Taiimepa T7 uctekaeT B TOT MOMEHT, Korjia MTA He ucnonb3yer MHOTOKpaTHBIC Pa3pelieHus Ha
HWHTEPBaJ ¥ MOTOK YCIIYT, CBS3aHHBIA CO HUTI030M (IIJTF03aMM) Yepe3 CChUIKY COOTBETCTBYIomero 1D mro3a,
He Obin 3adukcupoBan B cucteme CMTS, CMTS JIOJDKHA wHUImMupoBath cooOiieHne 3aKphITh T3,
WCTIONB3ys Koj mpuuuHbl "McTeuenue BpemeHu Taiimepa T17; TaliMayT pe3epBHpPOBaHHS IOTOKa yciuyr' U
YAAJIUTh COOTBETCTBYIOIIMN numo3 (muro3sl). B mpotuBHoM cinywae CMTS JOJDKHA ycranoButs st
3ape3epBUPOBAHHOIO UANa30Ha PEKUMOB 3HaYEHUE, PABHOE 3a(pUKCUPOBAHHOMY JHAIIA30HY PEXHUMOB IS
ITIOTOKOB, CBSI3aHHBIX CO IUTIO3aMH YepPe3 CChIIKM COOTBETCTBYIOMMX [D mmio30B.

Ecmu Bpemst pabotel Taiimepa T8 mcrtekaer B cucteme CMTS mu3-3a HeakTHBHOCTH MoToka yciyr, CMTS
JOJDKHA wnuummnpoBats cooOmenue [1Imo3-3akpbiTh 1181 KaXIOrO MIII03a, CBS3aHHOTO C IMOTOKOM,
UCTONB3Ys KoJ puinHbl "McTeuenne BpeMeHn taiiMepa T8, HEaKTUBHOCTh MOTOKA YCIIYT, B HANPaBICHUH
BOCXOJISIIIIETO TIOTOKA" M YJAIUTh COOTBETCTBYIOIIUHN ILTIO3.

Bynyun B coctosHMM "3aduKcHpoBaHHOE", ILIIO3 AOCTUT cTabwibHOW KoHQurypauuu. Pecypcsl Obun
aKTHUBHM3MPOBAHBI HA MECTHBIX LUTI03aX. Pecypchbl OynyT poAoIKaTh OCTAaBaThCsl aKTUBUPOBAHHBIMHU JI0 TEX
Iop, TOKa JIF000H M3 MECTHRIX a0OHEHTOB HE OTHpPaBUT KoMaHAy Release (0cBOOOIUTH), HE UCTEUET BpeMs
Taiimepa AKTUBHOTO cocTostHUs niu cepBep CMS He oTnact komanay Lnro3-Y nanuts.
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Ecnu, B cocrosinuu "3adukcupoBannoe”, cucrema CMTS nomyuaer komanny Release ot aboHenTa 1n6o uepes
uHTepdeiic ynpassonmx ciayx0 MAC, mubo n3-3a Heyaauu KIMEHTa OOHOBUTH PE3CPBUPOBAHUE, WK OT
BHYTpeHHHX MexaHm3MoB DOCSIS, koTopble oOHapyXKUBarOT Heynmady KiueHTa, To cucreMa CMTS
JOJDKHA  nmeakTMBHpOBaTH BCE pecypchbl, 3adUKCHpOBaHHBIE il aOOHEHTa, OCBOOOAWUTH BCE
3ape3epBUPOBAHHBIC Pecypchbl, HHUIMUPOBaTh coolmeHne GateClose kK 00BEKTY KOOpAMHALMH MIIH03a U
UCKIIIOYUTH O3,

Bynyuu B cocrostann "3adpukcupoBanHoe”, cuctema CMTS JIOJDKHA no3BoiuTh KIMEHTY MHULIMHPOBATH
W3MEHEHHUS B PE3EepPBUPOBAHMM WIM aKTUBU3ALMH pecypca B paMKax NpEAEsOB aBTOPU3ALUU U MECTHOTO
YIPaBJICHHS JOIIYyCKOM.

7.1.5 KoopauHamus nuiw3a

Coo0lmennst KoopauHau paboTel muto3a uHTepdeiica ynpasinenus murozoM COPS, HIno3-OTKpEITE U
[I1r03-3aKkphITh 00ECIIEUNBAIOT MEXaHU3M He3ampalinBaeMoil oopaTHoH cBA3M Mexay cuctemort CMTS u
cepBepoM CMS ¢ 11e1b10 CHHXPOHU3AIMH UX pabOThL. DTO 0COOESHHO MOJIE3HO B CIydae MpexkIeBPEMEHHOM
WHANWAaIu3annu axanrepom MTA 3ampoca o pe3epBHpPOBaHMM WM (DHKCAIIMU pecypca, He BBI3BAHHOTO
komanoit CMS, mm B cirydae c6o0s B pabote MTA, BEI3BaBIIIET0 BOCCTaHOBIICHHE pecypcea B cucteme CMTS.
B o00oux 3THX BO3MOXHBIX CIIy4asx BHYTPEHHEE COCTOsSHHUE, conepkamieecs B mamsatu CMS, Oyner
0OHOBJIEHO, YTOOBI MPAaBHIILHO OTpaXKaTh M3MeHeHne cocTosHuA cucteMbl CMTS, m CMS, ocHOBEIBasICh Ha
3TOW MHPOPMAINH, CMOXKET JeHCTBOBATh COOOPA3HO CHTYAIIHH.
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Pucynok 9 — luarpamMmma nepexoaHoro cOCTOSIHUSA LIJI03a
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7.2 Ipodnas COPS nnsa npoexra IPCablecom

VYnpasnenue nonyckom QoS B mpotokone [P aBnsercs aktoM ynpaBiieHus pacnpenenenuem pecypea QoS,
OCHOBaHHBIM Ha aIMMHUCTPATUBHBIX IMOJIMTHUKAX U JOCTYITHOM pecypce. Yciyra ynpasiaeHus 1omyckoM QoS
npotokona I[P wmcmonbsyer apxurekTypy KiueHT/cepBep. OIlepanyoHHBIE MOIYJIH BEPXHETO YPOBHS
otoOpaxeHsl Ha pucyHke 10. AAMUHHCTpAaTUBHbBIC TTONUTHKH XPAHATCS B KauecTBe 0a3bl JaHHBIX MMOJUTUKU
u ympasisiiotces: cepsepom COPS. B To Bpems kak tumoBas peanusarus IntServ w3 COPS umeer cepBep st
omnpeielicHHus JOCTYIIHBIX pecypcoB, peanusaius DiffServ TojakaeT MOJUTHKY K KIMEHTY TakUM 00pa3oM,
YTOOBI KIIMEHT MOT IPUHUMATH PELICHHUS 10 YIPABICHHUIO TOCTYIIOM.

baza manubpix

MOJIUTUKH

Cepsep COPS
(KOHTpOJUIED LLII03a)

Hurepdeiic COPS ‘JSIEB coequnenue TCP

Kaueat COPS
(AN)

Bxoxn CereBoe Brixon
nnTepdeiica obopyjroBaHue unTrepdeiica

J.163(07)_F10

Pucynoxk 10 — Cxema ynpasJjienus goctynom QoS

Pemenust o ynpasnenuro goctynom QoS, caenannsie cepsepom COPS, IOJDKHBI ObITh nepeaaHs! KIMEHTY
COPS, ucnonbzys COPS. Kinuent COPS MOXET aenats 3anpochl 1o yrpasieHuto goctynoM QoS k cepeepy
COPS, ocHOBaHHBIE Ha CETEBBIX COOBITHSIX, 3aITyIICHHBIX WM MMPOTOKOJIOM CHTHamM3amuu QoS, mim depes
MEXaHU3MbI OOHapykeHus motoka. CeTeBoe COOBITHE MOKET TaKKe OBbITh HEOOXOJAMMBIM JIJIS YIPABJICHUS
TToJ1ocoi mpormyckanust QoS, HanmpuMep, Koraa nHTepdeiic, CrrocoOHbI K HOBOMY KadecTBY Q0S, CTaHOBUTCS
JIEUCTBYIOLIUM.

Pemenus nonutuku QoS, nmpunsteie cepsepoM COPS, MOI'YT Obith npoaBunyThl K kinueHty COPS Ha
OCHOBE BHEILIHEr0, BHEIMOJIOCHOTO 3ampoca yciayru QoS, Hampumep 3ampoca OT 3aBEpILAIOIIETO CUCTEMBI
CMTS wmm koHTpOILIEpa 1IT03a. ITH pemenns noautuku MOI'YT 0wtk coxpanensl kimuentom COPS B
TOUYKE MPUHATHUS PEIIeHNs MECTHOH monuTuku, u cuctema CMTS moxer oOpamaThes K Takol perraroniei
nHGOpPMaLUK, YTOObI TPHUHATH PELICHHs 10 YNPABICHUIO JOCTYNOM IO BXOJISIIMM 3alpocaM ceaHca,
nony4yeHHbIM B cucteMe CMTS.

IMogmepxka B3aumoneiictBust "kimeHT COPS—cepep COPS" mns  ympaBmenust mgoctymom QoS
obecnieunBaetcs nporokoigom COPS IETF. [Ipotokon COPS Bkitowaet B ceds clieayrolue onepamnuu:

. Client-Open [knuent-otkpsith]| (OPN)/Client-Accept [kmuent-npunsts] (CAT)/Client-Close
[kmuenT-3akpeiTh] (CC). Kmuentr COPS mnoceuiaer coobmienne OPN, 4TOOBI MHUIMHPOBATH
coequHenne ¢ cepepom COPS, a cepBep otkiukaercs cooOmeHuem CAT, 4ToObl NMPHHATH
coeaunenue. Cepsep noceiiaet coodmenne CC st 3aBepiieHus COSAMHEHHS C KITUCHTOM.

. 3ampoc (REQ). Kimmenr COPS mnoceulaer coobmenne REQ x cepBepy, 4TOOBI 3ampoCHThH
MH)OpPMALIMIO pEmIeHUs] 10 YIPABICHHIO JOCTYIIOM WIM HHPOpPMAIUIO MO KOH(QUTYpaIluu
ycrpoiictBa. Coobmenne REQ Moxker comepkarte mHPOpPMAaNWio, XapaKTepHYIO UIA KIIFEHTa,
KOTOPYIO CEPBEpP UCIIOJIb3YET BMECTE C JaHHBIMH 0a3bl JaHHBIX MOJUTHKH JOMYCKa K CEaHCY, YTOOBI
NPUHAMATH PELICHHs, OCHOBAHHbIEC Ha TIOJIUTHKE.

. Pemenne (DEC). CepBep orkimkaercst Ha 3ampocsl REQ, orceinast oopatno DEC kimenty, uro
MHULIMUPOBal ucxoaubli 3anpoc. Coobmenns DEC mMoryT ObITh OCHaHBI B OTKIIMKE Ha 3anpoc REQ
(. e. 3ampammBaemoe pemenne DEC) mnmm B mo0oe Bpems Moclie HW3MEHEHUs/OOHOBIIEHUS
MPEBIYIIEro pemenus (T. €. HezanpamuBaemoe pereane DEC).
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. Coctosiane napopmuposanus (RPT). Kiment COPS noceimaer coobmenne RPT k cepsepy COPS,
yKa3bIBasi U3MeHeHus K 3arpocy coctossHus B kiauernte COPS. Kiment COPS moceutaet 310, 9T00BI
nporHpopmupoath cepep COPS o (akTiueckoM pecypce, 3ape3epBHPOBaHHOM IOCTIE TOTO, KaK
cepepy COPS 6bi1 nan gomyck. Kimment COPS Takke MOXET UCHOIB30BaTh WHPOPMHUPOBAHHE
[Report], uToOsr nmepuoanyecku mHPOpMHupoBaTh cepBep COPS o TekyieMm cOCTOSHUH KIIMEHTa
COPS.

. Uckmounts 3ampoc cocrosiaus (DEL). Kimment COPS moceimaer coobmenne DEL k cepepy COPS,
9TOOBI 3alpPOCUTH OYHCTKY COCTOSHHS 3alpoca. ITO MOXKET OBITh Pe3yJbTaTOM OCBOOOKICHUS
pecypca QoS xmuertom COPS.

. Coxpansrs aeiictByrommM (KA). Tloceuraercs xak kimueatom COPS, Tak m cepsepom COPS mis
00HapYKCHUS HEYAauU CBS3H.

. Cunxponm3upoBath 3ampoc coctossHus (SSR)/Cocrosaue cuaxpoHm3anuu caeidadHo (SSC).
Coobmenne SSR moceumaercss ceppepom COPS, zampammBaromuM TEKyIIyro HHOOPMAIHIO O
cocrosiunn kiueHTa COPS. KineHT mOBTOPHO BBHITYyCKAaeT BONPOCHI 3alIpOCOB K CEPBEPY, YTOOBI
OCYILECTBIIATh CHHXPOHM3ALMIO, & 3aTeM KIMEHT nockuiaer coodmenne SSC, yToObl yKa3aTb, 4TO
cuHXpoHm3anus caenana. llockomeky koHTposmiep GC He o0iamaeT COCTOSHHEM, OICpPaIlnH
SSR/SSC e mmeroT HuKakoro 3HadeHus: B mpoekre [PCablecom u He MCHONB3YyIOTCA CHCTEMOI
CMTS unu xonrposepom GC.

Baytpu apxurektypsi IPCablecom koHTpoIIIEp IITI03a SABIIETCS 00BEKTOM TOUKH penteHns noautuku COPS
(PDP), a cucrema CMTS sBnsercst o6bexToM Touku npunyxaeHus noiutuka COPS (PEP).

MompooHoctu nporokona COPS npenocrasistores B [[ETF RFC 2748]. Otot nokyment RFC npenocrapnser
omucaHue ocHOBHOro npotokona COPS, He 3aBHCAIIEro OT THIA MMOJIB30BaTeNs. JOMOIHUTEIbHBIE TPOEKTHI
MIPEIOCTABIAIOT WHpOpMaIuio it ucnois3oBanuss COPS mis wHTErpupoBaHHBIX yeiayr ¢ RSVP u mms
mddepeHInpPOBaHHBIX YCIYT (T. €. 00eCTIeYnBalONINX MOJIb30BaTeneil). bonee moapoOHEI 00630p MPOTOKOIA
COPS npenocrasnsiercs B Buae uadopmanuu B [Ipunoxennu I1.

7.3 ®DopmMaThl COO0IIEHNI B MPOTOKOJI€ YIIPABJIeHHS IIJTI030M

Coo011eHus MpOTOKOIa A7 YIIPABIECHHUS IUTI030M TPAHCIIOPTHPYIOTCS BHYTpH coodienuit mpotokoina COPS.
Ycenyra COPS ucnons3yer coequnenue TCP, ycranoBnenHoe Mexnay cuctemoit CMTS u koHTposiepom
LIJTI033, X UCTIONB3yeT MexaHu3Mbl, ykazaHuble B [ITU-T J.170], 4ToObI 3alIUTUTE TPAKT CBS3H.

7.3.1  OOwwuii popmar coodbmenunss COPS

Kaxmoe cooomenne COPS coctout u3 3aronmoBka COPS, 3a KOTOpBIM clieqyeT psi THIHU3WPOBAHHBIX
o0bekToB. Konrpomnep GC u cucrema CMTS JJOJIXKHBI nognepxuBath oomen coobmienusmu COPS, kak
orpenensieTcs HKe (CM. pucyHok 11).

Bepcus ’ Onaru ’ Op-Kon Tun xnueHTa

JlnrHa cooOrieHus

Pucynox 11 — O6uiuii 3arosnoBok coodmenns COPS

Bepcus sBusiercss 4-pa3psimHbIM 1osieM, AaromuM Tekymuii Homep Bepcunt COPS. Orto JJOJDKHO 6viTh
YCTaHOBJIEHO B 1.

Onar sBisercst 4-paspsanbiv monem. KomOunamus 0x1 siBisiercst ¢uiarom 3amnpamiBaeMoro COOOIICHUS.
Korga coobmenne COPS moceutaeTcst B OTKIMKE Ha JIpyroe cooOlieHue (HampuMmep, 3anpaiidBacMoe
perieHue, mociIaHHoe B OTKIIMKE Ha 3ampoc), 3ToT dhiar JJOJDKEH 6p1Ts ycTanoBmeH B 1. B mpyrux cimydasx
(manpumep, npu HezanpamuBaemoM pemieHnn) guar HE JJOJDKEH Owite ycranoBnen (3nauenue = 0). Bee
apyrue diaru JOJDKHBI ObITh ycTaHOBJIEHBI B HYJIb.

Op-kox siBisercst 1-0aiiTHBIM TOJIeM, KOTOPOE TaeT BO3MOXHOCTH BHITOTHUTS orteparuto COPS. Oneparusmu
COPS, ucnonszyembiMu B 3T0# cnerudukamnuu [PCablecom, sBistroTest:

1 = Request [3ampoc] (REQ)
2 = Decision [Perienue] (DEC)
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3 = Report-State [IndopmupoBanue-coctosHue] (RPT)

6 = Client-Open [KnueHT-OTKpBITS | (OPN)
7 = Client-Accept [KineHT-IpuHSITS | (CAT)
9 = Keep-Alive [CoxpaHuTb-1eHCTBYIOMINM] (KA)

Tum xnuenTa siBnsieTcst 16-pa3psaabM uaeHTudukatopom. /s ucrnonb3oBanus B mpoekre [PCablecom tun
kiauenta JIOJDKEH 6wt ycranosnen B kimenta IPCablecom (0x8008). s cooGmenuii Keep-Alive
(Op-xox = 9), tun kuenta JJOJIXKEH ObiTh yCTaHOBIICH B HYJIb, TOCKOJIbKY KA WMcob3yeTcs, ckopee, s
MIPOBEPKHU COEAMHEHUS, YeM JIJIs POBEPKU CeaHca Ka)KA0ro KIMEHTa.

JlnmrHa coOoOIeHUsT COCTaBIIsAeT 32-pa3psiHOe 3HAUCHHE, JaBas pa3Mep coodmeHus B okTeTax. CooOmeHus
JOJDKHBI 651Th BRIpOBHEHBI Ha 4-0alTHBRIX TpaHunax, mo3romy amuHa JOJDKHA ObiTh KpaTHa YeThIpeM.

Crenyrommm 3a 06mmmM 3aronoBkom COPS siBnsieTcst nu3aMeHsroleecs Y4ucio 00beKToB. Bece 00BEKTHI Cliey 0T
TOMY ke caMoMy (opMaTy 0O0beKTa, KaKIblii 00BEKT COCTOMT U3 OAHOTO Win Oojee 32-pa3psgHbIX CIIOB C
3aroJIOBKOM M3 YETHIPEX OKTETOB, UCIOJIB3YS claeAyromuid hopmar (cM. pucyHoK 12):

0 1 2 3
Jnuna ‘ C-Num ‘ C- type [tum]

(Conmepxanne o0beKTa)

Pucynox 12 — O6muii popmart o6bexra COPS

JlnHa sABISETCS 3HAYCHHEM W3 ABYX OKTeToB, koTopoe JIOJDKHO maBaTh 4HMCIIO OKTETOB (BKIIOYAS
3aroJIOBOK), YTO COCTABJBIIOT OOBeKT. Ecim nimmHa B OKTETaX HE KpaTHA YETHIPEM, TO K KOHITy OOBEKTa
JOJDKHA ObiTh 100aBlieHa BCTaBKa TaKUM 00pa30M, YTO OH BBIPABHUBAETCS 0 CICIyroIel 32-pa3psaHon
rpaaunbl. Ha mpueMHO# cropoHe rpanmma mnociexyromero oowsekra JJOJDKHA ObITh HalimeHa ITyTem
OKPYTJICHHSI paHee YCTaHOBJICHHOU JUTMHBI OOBEKTa 10 cleayromeit 32-pa3psSaHoi TpaHuUIIbL.

C-Num onpeaensieT kiacc nHPOpPMAaLIUK, coepxKaleics B 00bekTe, a C-type onpenenseT moATUI BEPCHH IS
nHpopMary, coaepxkamieiicas B o0bekTe. CraHmaptHeie o00bekThi COPS  (kak ompeneneHo B
[IETF RFC 2748]), HCIoab3yIoTCes B 9TOM crielu(uKaIim, ¥ uxX 3HaueHusaMu C-num SBIISIOTCS:

1= Handle [neckpumnrop].
6 = Decision [pemienue].
8 = Error [ommOKa].
9 = Client Specific Info [mapOpMAaIUs, XapakTepHas sl KITUSHTA].
10 = Keep-Alive-Timer [coxpaHsiTb-TaliMep-ACHCTBYIOLINM].
11 = PEP Identification [unenTHpMKAIMA].
7.3.2  JlomoxHuTteabHble 00beKTHI COPS 1uis1 ympaBieHus MLJII030M

Kak ¢ tumamu ximentoB COPS-PR u COPS-RSVP, tun xnmmenta IPCablecom ompenenser konmdecTBo
¢dopmaroB 00wvekTOB. DT 00BeKTHl JOJDKHBI ObITh pasmemenst B o0bekTe Decision, C-Num =6,
C-Type =4 (maHHBIC pelICHMS, XapaKTepHbIC JUIsl KIUCHTAa), KOTjga nepeHeceHbl oT koHTposmepa GC k
cucreMe CMTS B coobmennn pemenus. Onu JOJDKHbBI takke ObiTh momemniensl B oO0bekte ClientSl,
C-Num=9, C-Type=1 (curHaausupyembiii kmueHT SI), korma mnepeHocstcss oT cucreMbl CMTS k
kouTpoiiepy GC B coobiienun Report. OHU KOIUPYHOTCS IOJJ0OHO 00BEKTaM, XapaKTEPHBIM JIJISl KITUCHTA,
s COPS-PR; monmpoGHble cxembl komupoBaHus mosiBitcsi Hmke. Kak B COPS-PR, atm 00BexTHI
HYMEPYIOTCSI, HCIIONB3ysl HOMEPHOE NPOCTPAHCTBO, XapaKTEpHOE IS KIWEHTa, KOTOpPOE SBISETCS HE
3aBHUCSIIUM OT HOMEPHOTO MPOCTPaHCTBa BhICOKOYpoBHEBOro o0bekTa COPS. Ilo 3TOM npuumnHe HOMEpa U
THITBI OOBEKTOB JAIOTCS, COOTBETCTBEHHO, Kak S-Num u S-Type.

HomomautensapiMu  o0bekTamu  COPS, ompeneneHHbiMHA 71 ucnoib3oBaHust mpoektom [PCablecom,
SIBIISTFOTCSI CJICTYTOTIHC:
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7.3.21 HNnentuduxarop rpanzakuun Transaction-1D

Unentudukarop Transaction-ID [TpaH3akius] comepKUT MapKep, KOTOPBIA HUCTONB3YeTCs KOHTPOIIEPOM
GC, uTo05I coracoBath OTKIUKH OT cucteMbl CMTS Ha mpensimymue 3ampochl, a TAKXKE TUI KOMAaHIIHI,
KOTOPBIH ONpenenseT AeiCTBIE, KOTOPOE AOJKHO OBITh MPEANPUHSTO, WIIN OTKIIHK.

Jnuna = 8 S-Num=1 S-Type=1

WNnentudukatop TpaH3aKIuH Tun koMaHAbI U032

Unentudukarop TpaHzakmum seiseTcss 16-paspsaaasiM umciaoM, kotopoe MOJXKET OwiTh mCHoib30BaHO
koHTposnepoM GC i cornacoBaHus OTKIMKOB HA KOMAH[IBI.

Twun xomanae! nwtro3a JJOJDKEH ObITh 0MHUM U3 CIEAYIONMINX:

Gate-Alloc 1
Gate-Alloc-Ack
Gate-Alloc-Err 3
Gate-Set 4
Gate-Set-Ack 5
Gate-Set-Err 6
Gate-Info 7
Gate-Info-Ack 8
Gate-Info-Err 9
Gate-Delete 10
Gate-Delete-Ack 11
Gate-Delete-Err 12
Gate-Open 13
Gate-Close 14

N

7.3.2.2 HNnentuduxarop adonenta Subscriber-1D

Wnentudukarop Subscriber-ID [aboHeHT| ompenensier aboHEHTa IS 3ampoca 3Toil ycinyru. Ero rimaBHoe

HCIIOJIb30BAHUE 3aKIIOYACTCA B IIPCAOTBPALLICHUN PA3JIMYHBIX aTaK TUIIA "oTKa3 B 06CJ'Iy>KI/IBaHI/II/I .

n

Tlomuna = 8 | S-Num = 2 | S-Type=1
Anpec IPv4 (32 Gura)
NI
Tlotea = 20 | S-Num = 2 | S-Type =2

Anpec IPv6 (128 6utoB)

7.3.2.3 HUnentuduxarop GatelD (ID murro3a)

OTOT OOBEKT OmpeAeNseT NUI03 WIH HaOOp IIII030B, YIIOMHUHAGMBIX B COOOIICHWH KOMAaHIbl HITU
HaszHaueHHBIX cucteMo CMTS 11 cooOIeHns OTKINKA.

maa = 8 S-Num =3 S-Type=1

Nnentudukarop GatelD (ID nutro3a) (32 6ura)
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7324 Activitycount (moac4yeTr aKTUBHOCTH)

[Ipu ucnonszoBannu B coodmennu GateAlloc, 3T0T 00BEKT yKa3bIBaeT MAKCUMAILHOE KOJIMYECTBO ILITIO30B,
KOTOpBIE MOTYT OBITh OJIHOBPEMEHHO PAacClpe/eieHbl K yKa3aHHOMYy HuaeHTH(ukatopy subscriber-ID. Dtot
0o0BeKT Bo3Bpamiaer, B coobmiennn GateSetAck mmm GateAllocAck, Komu4ecTBO INIIIO30B, Ha3HAUCHHBIX
eMHCTBEHHOMY a0oHeHTY. OH SBJIseTCS MOJIE3HBIM B IIPEAOTBPAIIICHIH aTaK TUTIA "0TKa3 B 00CTyKHUBaHUH".

Tl = 8 | SNum=4 | s-Type=1
Cuer (32 6uTa)
7.3.25 Gate-spec
Jnaa = 60 S-Num =5 S-Type=1
Hanpasnenue Wnentnduxarop 1D ®naru Knacc ceanca
MIPOTOKOJIA

Anpec IP ucrounuka (32 6UTOBBIIN)

Anpec IP nyHkra Ha3HaueHus (32 OUTOBBIIT)

[MopT ucrounnka (16 GUTOBBIIN) ‘ Iopt Ha3nayeHus (16 OUTOBEIIT)
Touka koaa DiffServ (DSCP)
3Hauenue TaiimepaTl 3ape3epBUPOBAHO
3nauenue Taiimepa T7 3Hauenue Taimepa T8

CxopocTs MapkepHoi obmactu mamstH [r] (32 6utoBoe uncino [EEE ¢ mmaBaromieii To4koit)

Pa3smep mapkepHoii oomactu namsity [b] (32 6utosoe uncio IEEE ¢ minaBaromieit Toukoit)

[MukoBas ckopocts gaHHHIX (p) (32 6uroBoe uncno IEEE ¢ mraBatomieit Toukoir)

MuHuManbHBIR HabmIoaeMblil 251eMeHT [m] (32 GUTOBOE IEJI0e YUCIIO)

MakcumanbHbIi pazmep nakera [M] (32 6utoBoe 1es10e 4ucio)

Ckopocts [R] (32 6utoBoe uncno IEEE ¢ nmaBaroriei TOUKO#A)

ITaccuBubIi uneH [S] (32 GuTOBOE IEIOE YHCIO)

Hamnpasnenune — nau 0 41 U032 HUCXOAIIETO TIOTOKA, UTA 1 IS IITI03a BOCXOISIIETO IMTOTOKA.

Wnentudukarop ProtocollD mpencraBmser 3Ha4YeHHWE IS COTJIACOBAHUS B 3arojioBke IP, wim Hyn s mpu
OTCYTCTBUH COTJIACOBAHUSI.

®naru OIMpEACIAOTCA CICAYOINM 06pa30M:

0x01 Auto-Commit and Commit-Not-Allowed — GpyHKITHOHATEHOCTD, KOTOPask paHee yKa3bIBaaach ¢
MOMOIIbI0 OIS ()IaroB, Temeph HE WrpaeT HUKakoW ponu. B pesymbrate Outhl 1 u 2
PEe3epBUPYIOTCSL.

Ocranbuble ¢pnaru JOJDKHBI Ob1Th HyISIMH.

Knacc ceanca OMpeACISICT HAAJICKAITYO ITOJUTUKY YHPABJICHUSA AOITYCKOM HIIM IIapaMETpbl, MOAJICIKAINC
MIPUMCHCHUIO JJId OTOr'0 ILII03a. PaSpeIlIeHHBIMI/I SHAYCHUSAMHU SBJISIIOTCS:

0x00 He ykazanHoe.
0x01 Ceanc VolP HopmansHOTO IpHOpUTETA.
0x02 Ceanc VolP Bbicokoro npuopurera (Hanpumep, E911).

Bce npyrue 3HaueHus B HACTOSILEE BPEMsI PE3EPBUPYIOTCSI.

Anpec IP ncrounuka u anpec IP nyHkTa HazHaueHMs SBISIOTCS napod 32-paspsansbix aapecoB [Pv4, wmu
HyJIeM MpH OTCYTCTBHM COTJIACOBaHMs (T. €. crenudukanus TpadapeTHOr0 CUMBOJA, KoTopas Oyner
COTJIacOBBIBATh JI000# 3ampoc ot agantepa MTA).

[lopT McTOYHMKa M MOPT IyHKTA Ha3HAYCHMS ONPEACIAIOT mapy 16-paspsiHbIX 3HAUYCHHUH, WIM HYJb IPU
OTCYTCTBUH COTJIACOBAHHS.

3nauenus 1, b, p, m, M, u R TakoBbl, Kak onucaHo B pasjene 6.1. Bmecto onpenenennoro 8 RFC naccuBHoro
yiena RSVP, 3Hauenwe S mpencraBiseT coO0H MHHHMANBHO IOMYCTHMOE JPOXAHHWE pa3pelICHUH B
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BOCXOJAIIEM HaNpaBJICHUH, BBIPAXKCHHOC B MHUKPOCCKYHAAX W MHUHUMAJIBHO AONYCTUMYIO 3aJICPKKY B
HUCXOJAIICM HAIIpaBJICHUU.

B npyrux pasnenax mpuUBOAATCS HOpPMaTHBHBIE TPEOOBaHMA C COOTBETCTBYIOIIMMH OTPaHMYCHHSIMH IS
JUarna3oHa pEeXKUMOB aBTOPH3AlMM, OIPEIENIeMOro BBIIIEYKAa3aHHBIMH TapamMeTpamMu. B wacTHOCTH,
obcyxneHue B myHKTe 5.6.10 momoraeT onpenenuTs BEpXHIOK I'PaHUIly TUana3oHa PeKUMOB aBTOPH3ALUH,
B TO BpeMs Kak B pazfeine 7.5 monydeH Habop MUHUMAaJIbHBIX TPeOOBaHMUM K BhIIIEYKa3aHHBIM IIapaMeTpam.
Kareropuuecku pekoMeHayeTcs, YTOOBI HCIOIB30BaHIE CEPBEPOB OIPaHUYMBAJIO TTApaMETPhl aBTOPHU3AIIHH,
MIOCKOJIBKY JTaHHBIE MapaMeTpPhl SBIISIOTCS OCHOBOIOJATAIOIIMMHE Il BRIPAOOTKU M peai3alyy MONTUTHKH
YIPaBJIEHHA MOJIOCOM NMPOITyCKaHMsI TOCTABIUKA YCIYT.

ITone DS ompenensercs CiemyIonei CTpyKTypoit:

o | 1 | 2 [ 3 | 4 | s 6 7

Kopnosas Touka nuddepennupoBannbix ycayr (DSCP) He ucnonesyercs He ucnonesyercs

B [IETF RFS 2474] onpeneneno, uto [lone aud¢depeHIMpOBaHHBIX YCIYT JOJKHO OBITH JIBYXYaCTHOU
OoutoBoil Mackoi, cocrosimeil u3 6-6uroBoro DSCP u 2-x 3apesepBupoBannbix 0utoB. [IETF RFC 3168]
OIIpENeNsieT, YTO 2 3ape3epBUPOBAHHBIX OUTA NOJDKHBI OBITH HCIIOIB30BAHBI [UI YBEIOMJICHUS O SBHOU
neperpy3ke (ECN). OTu OUTHI HCTIONB3YIOTCA MapUIpyTH3aTOPaMHU JJIsl pa3OMeHHs CKOIUIEHHUS (BBI30BOB) U
akTuBHOTO ympasieHusi ouepeapto. CMS JIOJDKEH ycranoButh O6utel 6 u 7 B mone DS B Honb. MHaue,
cuctema nmtce JJOJIDKHA otBetnTh Ha coobmienne Gate-Set coodmennem Gate-Set-Error ¢ kogom ommoku 8
(memomycTumMoe 3HaueHue oy DS)

i 06paTHON COBMECTHMOCTH € TEKYIIMMHU pean3allisiMU CUCTEM M UCIOJIb30BaHus crapmuHeTBa [P, kak
onpeneneno B [IETF RFC 2474] u [IETF RFC 791], cootBerctBytomume 6uthl O6aiita TOS [Pv4, moka3zaHHbie
Hmwke, MOI'YT ObITh BcTaBineHs! B Tojie DS. OgHako mo-npekHeMy MPUMEHSIIOTCS YCIIOBHUS IS YCTAaHOBKH
3HaueHui 6utos 6 u 7. [Tome TOS IP (Outkl 3-6) He moanepxkuBaetcs B cetTsx DiffServ.

o | 1 | 2 3 | 4 | 5 | s 7
Crapmunctso [P IPv4 IP TOS He ucnonesyercs

Taiimep T1 3amaercs B ceKyHIax U HUCIIOJIB3YIOTCS B IMarpaMme nepexoa Ir03a, O1caHHo! B myHkTe 7.1.4.
Ecnu B equactBenHOM coobmennn COPS nosiBnstoTcss MHOTOKpaTHBIE 00bekThl Gate Spec, To 3HaueHwust T1
JOJDKHBI 651Th naerTrYHBI BO Beex nosBieHnsx Gate Spec. Ecnu 3nadenns T1 paznudss! s 00beKTOB
Gate Spec BocxofsIIero W HuUcxozsmero norokos, cucreMa CMTS JIOJDKHA nnst ympaBneHus mapoit
LTI030B MCHOJIb30BaTh 3HaueHue 11, onpeaeneHHoe B 00bekTe Gate Spec BOCXOAAIIETO NOTOKA.

Tatimepbl T7 u T8 sABIAIOTCA 3HAYCHUSIMHU, 3aJlaHHBIMM B CEKyHIaX, U HCIOJB3YIOTCS JIsl YNpPaBJICHUS
BpEMEHEM OXXHIaHMs (TaliMayToM) M1 mapaMmeTpoB Jomyctumoro kadecTBa QoS u mapamMeTpoB AKTHBHOTO
kadecTBa Q0S COOTBETCTBEHHO.

7.3.2.6 Remote-Gate-Info

Ot0oT 00BEKT O0Jee HepelcTBUTENeH. [t peoTBpallleHus HeMTPaBUIbHOM HHTEPIIPETAllMU 3ape3epBUPOBaH
S-Num 6.

Hmuna 36 ‘ S-Num =6 S-Type=1

IP-ampec CMTS (32 6uta)

Mopt CMTS (16 6uros) ’ ®nary, onpeeIeHHbIE HIXKE

ID ynanenHoro muiro3a

Anroput™ ‘ 3ape3epBUPOBAHO

Kirou 6e3omacnoctr (16 6aiiToB)

7.3.2.7 Event-Generation-Info

OOBEKT COMEPIKUT BCIO HHDOPMALHIO, HEOOXOAUMYIO IS TIOICPIKKU COOOIICHHUI 0 COOBITHSX, KaK yKa3aHO
u tpedyercs B [ITU-T J.164].
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Jluna = 44 | SNum=7 |  S-Type=1
Primary-Record-Keeping-Server-1P-Address (32 Gura)

Primary-Record-Keeping-Server-Port \ drard, CM. HUKE | 3apesepBHPOBAHO
Secondary-Record-Keeping-Server-1P-Address (32 6ura)
Secondary-Record-Keeping-Server-Port ‘ 3ape3epBUPOBAHO

Unentudurarop Billing-Correlation-1D (24 GaiiTa)

Primary-Record-Keeping-Server-IP-Address [IP-ampec-cepBepa-xpaHeHUS-IEPBUYHON-3aITUCH]|  SIBIIAETCS
a7pecoM XpaHUTEISI 3aIUCEH, K KOTOPOMY MOCBIIAIOTCS 3aIACH O COOBITHSIX.

Primary-Record-Keeping-Server-Port [mopT-cepBepa-XpaHeHUsI-ICPBUYHON-3AMNCH| SBISIETCS HOMEPOM
ITOPTa TS MIOCTAHHBIX 3aITUCEH COOBITHIA.

3HadeHus (DIIaroB SIBISIFOTCS CIICTYIONTUMMU:

0x01  Hammkatop obpaboTku rpymnmbl. Ecnu oH ycraHoBieH, cucreMa CMTS JIOJDKHA nakaminBath
3aIMCH O COOBITHSIX B KAYECTBE YaCTH TPYIIIIOBOTO (haiiyia ¥ OCHIIATh K CEPBEPY XPaHEHUS 3aITUCEeH,
Ha MepuoanyYecKkux nutepanax. Eciu o He ycranoBieH, To cuctema CMTS JIOJIDKHA nockuiate
3aIMCH O COOBITUSAX K CEPBEPY XPAHEHUS 3aIMCH B PEalbHOM BPEMEHU.

OcranpHas gacts pesepBupyercsa u JJOJDKHA OvITh HyteM.

Secondary-Record-Keeping-Server-1P-Address [IP-ampec-cepBepa-xpaHeHUS-BTOPHUHON-3AIMCH]| SBIISIETCS
aApeCOM BTOPUYHOI'O XPAHUTCIIA 3allMCHU, K KOTOPOMY MOCBUIAIOTCA 3allucCu, CCJIN HGpBHHHLIfI CEPBEP
XpaHCHHUA 3aluced ABIIIETCA HEOOCTYITHBIM.

Secondary-Record-Keeping-Server-Port siBisieTcss HOMEpOM TIOPTa IS IOCIaHHBIX 3aIlTUCEH COOBITHIA.

Wnentudukarop Billing-Correlation-ID  [koppensius-BbIITUCKUA-CYECTOB] SBISCTCS HICHTH(UKATOPOM,
Ha3zHaueHHBIM cepBepoM CMS m1st Beex 3amucei, OTHOCALIMXCS K TOMY CEaHCY.

7.3.2.8 Media-Connection-Event-Info

Januenii  o0bekT Oonee He TpeOyercsa. Jlmd mpedoTBpaleHHsS HENPABWJIBHOH WHTEPIpETaIldd
3ape3epBupoBano S-Num 8.

7.3.2.9 IPCablecom-Reason

B naHHOM 00BEKTE CONEPIKHUTCS OMUCAHUE TPUIUHBIL, TI0 KOTOPOH MUTIO3 HCKITI0YAETCSI.

Jnuna = 8 S-Num =13 S-Type=1

Kon npuunnst IMoaxon npuunHEL

Hmxe ykazanbl 3HaueHus: Koga npuymHel, onpeeneHHble B JaHHOW Pekomenaimu:
0: Onepanus Gate-Delete
1: Omneparnus Gate-Close
[Moaxo1pI TPUYHHBI ONPEACIISIFOTCS CIIETYOIUM 00pa3oM:
Onepanus Gate-Delete:
0= HopwmanbHslii pexxum padotsl (Normal operation).
1= KoopauHauusi MECTHOTO ILII03a HE 3aBEPILICHA.
= KoopauHanust yaleHHOTO U032 He 3aBepIIcHa.
= ABropu3anus OTMEHEHA.
= Heoxumaemoe OTKpBITHE HLTIO3A.
= Heynaua neiictBus 3akpbiTh MecTHBIH nuTI03 (Local Gate-Close).
127 = Wnas ommOka, HE onpe/esieHHas BBIIIE.
Onepanus Gate-Close:

0= OcBoboxaeHne pecypcoB, MHUIIMUPOBAHHOE KIIMEHTOM (HOPMaJIbHBIN pexXuM paboThI).
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1= Ilepeonpenenenue pe3epBUPOBaHUS (HAIPUMED, AJISI IPHOPUTETHOTO CEaHCa).

2 = HenocraTok moanep:kku pe3epBupoBanus (Hanpumep, ooHoBIeHus nutepdericop Ciyx0
ynpasienus MAC).

= Henocratounocts 0TBeTOB ypoBHI MAC cetu DOCSIS (HanprMep NOAep:KKH CTAHILIUH ).
= HUcteuenue Taiimepa TO npu Henonyuenun Gate-Set or CMS.

= Hcreuenue Taiimepa T1 npu Henmomyuennn Commit ot MTA.

= Hcredenue Taiimepa T7; Bpems okugaHus pe3epBupoBanus (Taitmayt) Service Flow.

= MUcredenue taiimepa T8; HeakTuBHOCTH Service Flow B BocxosmieM HanpaBiIeHHN.

127 = Wuas ommOKa, He Onpee/ieHHas BBIIIE.

7.3.2.10 Omuoxa IPCablecom-Error

OOBeKT OMUOKH, XapaKTEPHOH ISl KIIMEHTA, ONPEACIISCTCS CICIYOIUM 00pa3oM:

JmHa = 8 S-Num=9 ‘ S-Type=1
Error-code [kom-ommmoOKu | Error Sub-code [moaxoa-ommoKu]

3nauenusmu Error-code, onpeneneHHbIMU B 3T0I PexkoMeHganuu, sBISIOTCS:
1= B Hacrosmiee BpeMs HET TOCTYITHBIX IILTIO30B.
= Hewussectusiii ID nuito3za.
= HesakonHoe 3HaUEHUE KJIacca CeaHca.
= AOOHEHT MPEeBBICKII MIPEIEN MIUTI03a.
= [Inro3 y>Ke yCTaHOBJIEH.
= OrtcyrcTBUE TpeOyeMOro oObeKTa.
= HepaboTocnocoOHbII OOBEKT.
= Henonycrumoe 3HaueHnue nojs DS.
= HeneiictBurenpusiil ID abonenra.
10 = CMTS HepocTymHa.
127 = Jlpyras, He yKa3aHHas OIIHOKA.

Bce koapl ommOOK JOMKHBI OBITH ITOHATHBI O€3 ITOSCHEHMI, BO3MOXKHO, 3a HCKIoueHueMm koma 10
(CMTS H=enoctynHa). DTOT KOJ OIIMOKM MOXET OBITh CT€HEpHUPOBAH YCTPOWCTBOM, IMEPECHLIAIOIIUM
coo6menust DQoS, korna coenunenrie COPS ¢ CMTS, kortopoii agpecoBano coobiienue DQoS, oTCyTCTByeT.

[Tome momkoma ommOKM WCHONB3yeTcss A obecmedeHus: Oosee moapoOHOW WHpopManuu 00 ommoKe.
B cnyyae xomoB ommbku 6 win 7 310 16-OMTOBOE TMOJIE COACPKHUT B KauecTBE 2-X 8-OUTOBBIX 3HAYCHUU
S-Num u S-Type HenocTarouiero wim omudouyHoro oobekra. [lopsmok pacmnonoxkenus 3HaueHud S-Num u
S-Type BayTpu noakonaa ommbku JJOJDKEH, ObITE TakuM k€, 4TO U B UCXOAHOM cOOOIIeHNH. B Tex ciyyasix,
KOTJa CYIECTBYET HECKOJIBKO BO3MOXKHBIX BapHaHTOB IS 3HAYCHHsI HEJOCTAIONmEro oObekTa S-TYpe,
COOTBETCTBYIOILIAS YACTh MOAKO/a OIIMOKHM JT0JKHA OBITh ycTaHoBIeHA B 0.

7.3.2.11 ITapameTpsl 3/1eKTPOHHOT0 HA0TI0AeHUS

O6mbexr IlapameTpbl 3IEKTPOHHOTO HAOMIOACHUS COICPXKUT BCIO HEOOXOIMMYIO HHGOpPMALUIO IS
MoJIepKaHus AJIeKTpoHHOro Haomoaenus. Janneiii 00bekr MOXKET Bkitouathest B coobmenne Gate-Set
JUIsE 00€CIICUCHUsT BO3MOXKHOCTH 3JIekTpoHHOro HaoOmoaenus. CMTS JTOJIXKHA BocnpuHUMAaTh JaHHBIN
00beKT B coctaBe Gate-Set n mpeINpUHUMATL COOTBETCTBYIOLINE ACHCTBHUS, ONMCAHHbBIC HIKE.
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Tlotra = 20 | s-Num=10 S-Type=1
Anpec DF-IP nns CDC (32 6uta)

Hopt DF s CDC (16 6utos) | ®naru, onpeneNeHAbIC HIDKE
Anpec DF-IP mns CCC (32 6uTa)
Iopt DF anst CCC (16 Guros) | 3ape3epBHPOBAHO

Unentudpukarop CCC (32 Ourta)

WaentrnduraTop KOPPEIAIUK BBIMUCKA cueToB (24 Oaiita)

DF-1P-Address-for-CDC sBnsietcss aapecoM (YHKIMM IOCTAaBKH 3JIEKTPOHHOTO HAOIIOIEHHS, K KOTOPO
JIOJDKHBI OBITH BBICTAHBI YO IMpOBaHHEIE COOOIIEHUS O COOBITHH.

DF-Port-for-CDC siBisieTcst HOMEpOM MopTa st AyOIMPOBaHHBIX COOOLICHHIA O COOBITHSX.

®dnaru onpeAensIoTCs CISAYIONIM 00pa3oM:

0x0001 DUP-EVENT [co0biTue]. Ecnu on ycranosneH, o cuctema CMTS JIOJDKHA mocnates ny0nukaT
BCEX COOOIEHHH 0 COOBITHAX, OTHOCSIIUXCS K 3TOMY 1103y, K DF-IP-Address-for-CDC.

0x0002 DUP-CONTENT [comepxanue]. Ecnu on ycranosien, to cucrema CMTS JJOJDKHA mnocnath
KOMUHM BCEX IMAKETOB COIJacoBaHMs Kiaccupukaropa (KiaccuPUKaTopoB) Ui ITOrO MLI03a K
DF-1P-Address-for-CCC u DF-Port-for-CCC. ®opmar, cienupuaHbIN 15 EpeXBaYCHHBIX TAKETOB
OIKCHIBACTCS HIKE B JTAHHOM pasJiee.

OcranpHas yactb pezepupyetcs u JJOJDKHA ObiTh Hynem.

DF-IP-Address-for-CCC  [aapec-misa-CCC]  sBusiercss  aapecoM  (QYHKIMH  JOCTaBKH  3JICKTPOHHOTO
HAOJIIOACHMSI, K KOTOPOH JOJIKHBI ITOCHUIATHCS 1yOIHPOBAHHbIC MAKETHI C COJCPIKAaHHEM BBHI30BOB.

DF-Port-for-CCC [nopt-11s1-CCC] siBisieTcst HOMEPOM IMopTa [yisi 1y OTMPOBAHHOTO COMICPIKAHHS BBI30BOB.
CCCID sBnsieTcss HIEHTH(OUKATOPOM IS AyOIMPOBaHHBIX TAKETOB COJIEPKAHUS BHI30BA.

Wnentudukarop xoppensuuu Beimrcku cdera Billing-Correlation-1D masnagaercs cepsepom CMS mias Bcex
3arucei, OTHOCSIIMXCS K JaHHOMy ceancy. @opmar cM. B [ITU-T J.164]. Hamuume Billing-Correlation-1D
Mo3BOJIsIeT U30exkaTh BKItoueHus: oobekTa Event-Generation-Info npu oTnpasiennn cooOieHuit 0 coObITUH
K DF (cm. mynkT 7.3.2.7.). CMS JOJDKEH o6ecnieunth coBnaaeHne NAeHTU(HUKATOPOB BHIIICKH CUYETa MPH
OIHOBPEMEHHOM HaNn4nu 00bekToB [TapamMeTpsl anekTponHOro Habmoaenus u Event-Generation—Info.

CkonmpoBannele naketel JJOJDKHBI OwiTe mnepemansl B kauecTBe NoToKa neiirarpamm  UDP/IP,
ornpasieHHbIX K agpecy IP (DF-IP-Address-for-CCC) u x Homepy nopta (DF-Port-for-CCC), onpenenenapm
B oObekTe IlapameTpsl anekTponHoro Habmomenus. [lomesnas marpyska UDP/IP JIOJDKHA mpunuMarh
ciemyrontuii hopmar;

Taﬁ.lmua 2 — Ioae3nast Harpy3ka IleﬁTal"paMM COCUHECHHUSA COACPKAHUA BbI3OBA.

CCCID (4 6aiita)

[NepexBauennas nHpoOpMaIys (TPOU3BOIBHAS AJTHHA)

[epexBayennas nnpopmanus nporokosna RTP umeer cnenyromumii popmar:
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Ta6anna 3 — IlepexBavyenHast ”Hpopmanus

Hcxonausrii 3aronosok IP (20 6aiiToB)

Hcxonnsrii 3aronoBok UDP (8 0aiiToB)

Ucxonneiii 3aronoBok RTP (nepemennas mnHa, 12-72 6aiiToB)

Hcxonnas nose3Has Harpyska (IIpOU3BOJIbHAS JJTHHA)

OTMeTuM, 9TO MEepeXBAYCHBI MOTYT OBITh MPOTOKOIKI, OTiaMdHBIE OT RTP, Takue, xak mis GpaxcuMUIBHOMI
nepenaun T.38.

7.3.2.12 IMapamerps onucanus ceanca (Session-Description-Parameters)

HanHbplii 00BeKkT Oonee He wucmonb3yercd. Jlis TpenoTBpallieHus HENpPaBWIBHOW HHTEPIIPETaluU
pesepBupyetcs S-Num 11.

Hnuaa = ‘ S-Num =11 ‘ S-Type=1

7.3.3  OmnpenesieHne coodIIeHHIT yIPaBJIeHUS NLTIO30M

Coo0mieHus, KOTOpbIe BBINOJIHAIOT YHpaBieHHE LITI030M Mexny KoHtpomiepoM GC u cucremort CMTS,
JOJIKHBI 6pITh ompenenieHsl M OTPOPMATHPOBAHBI CISAYIOMUM 00pa3oM. OTMETHM, UTO COOOIIEHUS OT
koHtpomiepa GC k cucreme CMTS mpencraBnsior coboit coobmenus Decision [pemenue] COPS, a
coobmenust or cucteMel CMTS & kontpomnepy GC mpencraBisaior coboit  cooOmenus Report
[mapOopMupoBanne] COPS.

<Gate-Control-Cmd> := <COPS-Common-Header> <Handle>
<Context> <Decision Flags>
<ClientSl-Data>

<ClientSI-Data> := <Gate-Alloc> | <Gate-Set> | <Gate-Info>> |
<Gate-Delete>

<Gate-Control-Response> ::= <COPS-Common-Header> <Handle>
<Report-Type> <ClientSI-Object>

<ClientSI-Object> ::= <Gate-Alloc-Ack> | <Gate-Alloc-Err> |

<Gate-Set-Ack> | <Gate-Set-Err> |
<Gate-Info-Ack> | <Gate-Info-Err> |
<Gate-Delete-Ack> | <Gate-Delete-Err>

<Gate-Alloc> := <Decision-Header> <Transaction-1D> <Subscriber-1D>
<Activity-Count>]

<Gate-Alloc-Ack> ::= <ClientSl-Header> <Transaction-1D> <Subscriber-1D>
<Gate-1D> <Activity-Count>

<Gate-Alloc-Err>::= <ClientSI-Header> <Transaction-ID> <Subscriber-1D>
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<|PCablecom-Error>

<Gate-Set> ::= <Decision-Header> <Transaction-1D> <Subscriber-1D>
[<Activity-Count>] [<Gate-ID>]
[<Event-Generation-Info>]
[<Electronic-Surveillance-Parameters>]
<Gate-Spec> [<Gate-Spec>]

<Gate-Set-Ack> ::= <ClientSI-Header> <Transaction-1D> <Subscriber-1D> <Gate-1D>
<Activity-Count>

<Gate-Set-Err> ::= <ClientSI-Header> <Transaction-1D> <Subscriber-1D>
<|PCablecom-Error>

<Gate-Info> := <Decision-Header> <Transaction-1D>[<SubscriberID>] <Gate-1D>

<Gate-Info-Ack> := <ClientSI-Header> <Transaction-1D> <Subscriber-ID> <Gate-1D>
[<Event-Generation-Info>][<Electronic-Surveillance-Parameters>]
[<Gate-Spec>] [<Gate-Spec>]

<Gate-Info-Err> ::= <ClientSI-Header> <Transaction-1D> <Gate-1D>
<IPCablecom-Err>

<Gate-Delete> ::= <Decision-Header> <Transaction-ID> [<SubscriberID>]
<Gate-ID> <IPCablecom reason>

<Gate-Delete-Ack> := <ClientSl-Header> <Transaction-ID> <Gate-1D>

<Gate-Delete-Err>  := <ClientSI-Header> <Transaction-ID> <Gate-I1D>
<IPCablecom-Err>

<Gate-Open>  :: = <ClientSl-Header> <TransactionID> [<SubscriberID>] <GatelD>

<Gate-Close>  :: = <ClientSI-Header> <Transaction|D> [<SubscriberID>] <GatelD>

<|PCablecom-Reason>

O6mwext Context (C-NUM =2, C-TYPE = 1) B coobmenun Decision COPS umeer 3nauenune R-Type (¢pmar
THTIA 3a1poca), ycranorineHHoe B 0x08 (3ampoc xoHburypamun), 1 M-Type, ycTaHOBIEHHBIN B HYJb. [loe
Command-Code B obGs3arensHoM 00bekTe Decision-Flags [¢dmaru-pemenus] (C-NUM =6, C-TYPE =1)
ycraHaBnuBaercs B | (koH(QUrypanus yCTaHOBKH). J[pyrum 3Ha4eHUSIM HY>KHO 3acTaBiiTh cuctemy CMTS
nopoxaaTh coodmenue Report, ykaseiBaromee otka3. O0bekt Report-Type (C-NUM =12, C-TYPE =1),
BKITIOUeHHBIH B coobmenne Report COPS, umeer mone Report-Type, yctanoBiennoe B 1 (ycmex), wim 2
(oTKa3), B 3aBUCMOCTH OT pe3yJibTaTa KOMaH bl yIpaBieHus HITro30M. Beem coobuienusm Report, Hecynium
OTKJIMK YIpaBJICHHUs LUTIO30M, CIEIyeT UMETh OUT (hiara 3ampalinBaeMoro cOOOIIEHHs, YCTAaHOBJICHHBIH B
3aronoBke COPS. Bee coobmienust o pemennn (DEC), kpome mepBoro, elaTelnbHO JODKHBI UMETh ¢uiar
3arpammnBaeMoro cooOIIeHNs, YCTaHOBIEHHBIN B 3HaueHne "moxp" B 3aromoske COPS. IlepBoe cooOmenne
o pemenun (decision message), nepenanHoe ot cepeepa CMS B cucremy CMTS nomkHO umerh ¢uiar
3anpaiMBaeMoCTH, UMEIONIN 3HadeHne "HCTUHA". 3HadeHus 3Toro (ara yCTaHAaBIMBAIOTCS TaK, YTOOBI
coriacoBbBaThest co cruenudukanuer COPS. OHM He JOMMKHBI OKAa3bIBaTh BIUSHUS HA pabOTy MPOTOKOJIA
YIPaBIEHUS LUTI030M

Ecnu 00bexT, nomydaemblii B COOOIIEHUH YNPaBICHHS IIUTIO30M, COIEPXHUT 00bekT S-Num wiu S-Type,
KOTOPBIA HE PACIlO3HAH WM W3BECTEH, HO He TpeOyeTcsl NI TOro COOOINEHUS YIPaBJICHUS MLTIO30M, B
KOTOpoM OH moctynui, Takoi 00bekT JOJIKEH ObiTh npourHopupoBad. Hannune nogobHoro oowekra B
coobmennn ynpasnenus nuiro3om HE JIOJDKHO cuutaThbest ommoOKo# B citydae, €ciid ocie OTOpachiBaHUS
JAHHOTO TTapameTpa Bce TpeOyeMble 0ObEKThI COIEPIKATCS B COOOIICHUH.

TpeboBanne UTHOPUPOBATH W3BECTHBIE, HO HE OKHAAeMble OOBEKTHI B COOOIIECHWH YTPABICHUS IIIITIO30M
ObLUT0 100aBIEHO B MPEABIIYIIYIO Bepcuio HacToseil Pekomennanmu (revl). Takum o0pazoM, BHEAPEHHBIC
peanuzanuu DQoS CMS unu CMTS, coBMecTuMbIe ¢ peaplayleil Bepcuel HacTosmel Pekomen nanuu nim
HCXOJIHOHU €€ BepcHuel, MOT'YyT HE COOTBETCTBOBATh 3TOMY TpeOoBaHuio. /i1 obecrnedeHns: COBMECTUMOCTH C
TaKMMHU CYHIECTBYIOIIMMH peanuzanusmu peannzauuds CMS wimun CMTS, coBmectumas ¢ HacTosiei
Pexomenpanueii, JJOJDKHA obecnieunts MexaHW3M, HampuMep, ¢ MOMOIIBIO MapameTpa KOH(HUTypauuu,
rapaHTHPYIONIHI OTCYTCTBHE HIcHTH(HKaTOpa aboHenTa B coobmenusx Gate-Info, Gate-Delete, Gate-Open
i Gate-Close, mepejaBaeMbIX B yCTPOMCTBA, HE CITIOCOOHBIE HHTEPIIPETUPOBATH TAKHE COOOIICHUSI.
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7.4 PaboTta npoTokosa ynpasJjieHus IIJII030M

7.4.1 IMociiemoBaTe ILHOCTH HHUIAATA3AHHA

Korna cucrema CMTS (1. e. COPS PEP) ocymectBisier ucxomuyro 3arpys3ky, oH JJOJDKEH mpociymmBare
Bxomstmue coenuaenns COPS Ha mopte Homep 2126 (HaznaueHHOM ¢ ioMotsio IANA). JIro60# KoHTposuIep
LIUTI03a, HyKaatomuiics B KoHTakTe ¢ cuctemoit CMTS, JIOJDKEH ycranosuts coenunenne TCP k cucreme
CMTS na takom nopre. Oxupaercs, YTO MHOTOKPAaTHBIE KOHTPOJUIEPHI LUTI030B OyIyT yCTaHABIUBATb
coenuaennuss COPS ¢ emuncTBenHbIM cructeMoit CMTS. Korna coenurenne TCP mexmy cuctemoit CMTS u
kouTpoiepom GC ycranarnupaercs, cuctema CMTS noceinaetr uHGpOpMaIHO 0 cebe caMOM K KOHTPOJLIEPY
GC B ¢opme coobmenuss CLIENT-OPEN. 3Orta wundopmamus BKIodaeT B ce0s oOecreunBaeMBbli
uneatudukarop CMTS-ID B o6bexTe uneatudukanuu PEP (PEPID). Cucteme CMTS CJIIEAYET omyctuth
oobekt Last PDP Address [mocnenuuii PDP anpec] (LastPDPAddr) u3 coo6menus CLIENT-OPEN.

B otknmke koHTposiep untro3a nockuiaet coodmenne CLIENT-ACCEPT. OTo coolieHne BKiIr0oYaeT B ce0st
oovexT Keep-Alive-Timer [coxpansaTb-AeiicTBYIOIIUM-TaliMep], KOTOpblid ToBopUT cucteMe CMTS
MaKCHMaJIbHBIM HHTEpBa] MeXIy coobmmenusmu Keep-Alive.

Cucrema CMTS 3arem mocsutaet coobmenne REQUEST [3anpoc], Bkimtouast 00bexTsl Handle [meckpumnrop]
u Context [konTekcT]. O0BekT Context (C-NUM = 2, C-TYPE = 1) MOXET umets 3nauenne R-Type (dmar
THIIA 3ampoca), ycranoBieHHoe B 0x08 (3ampoc koHndurypanun) u M-Type, ycTaHOBIIEHHOE B HYJTb. OOBEKT
Handle comepxut umncno, kotopoe BeiOupaercs cucremoid CMTS. EnnHCTBEHHBIM OrpaHHYEHHEM, KOTOpOe
HaKJIaJBIBA€TCS Ha 9TO YHUCIO, aBisgercsa To, uto cucremMa CMTS HE JNOJDKEH ucmonb3oBaTh TO K€ caMoe
YHUCIIO JUIS IBYX Pa3IMYHBIX cooOmieHuii Request Ha equHcTBeHHOM coeauHeHun COPS; B koHurypamnuu
IPCablecom 06paboTka He UMEET JPYTroro MPOTOKOIBHOTO 3HAYCHUS. DTO 3aBEpIIaeT MOCIEA0BATEILHOCTh
YCTaHOBIICHUS B HAYAIbHOE MOJIOXKEHHE, KOTOpast MOKa3aHa Ha pucyHke 13.

GC CMTS
Coequnenne TCP k mopry 2126

COPS OPN

COPS CAT

COPS REQ

Coeaunenne COPS ycraHOBIICHO
B Ha4ajIbHOE I10J0KEHHE

J.163(07)_F13

Pucynok 13 — YcranoBienue coequnennsi COPS

[epuoamuecku cucrema CMTS JOJIDKHA nocears coobmenne COPS KEEP-ALIVE (KA) k konTposuiepy
GC. Ilpu monyuenuu coodmieruss KA COPS cepsep CMS JIOJDKEH BepayTh coobmenne KA COPS obpaTtHO
cuctreMe CMTS. Drta TpaH3akius TOKa3aHa Ha PUCYHKe 14 M TOJHOCTBIO OTpakeHa B JIOKyMEHTE
[IETF RFC 2748]. Oto JOJDKHO BBIMONHATHCS, 10 KpailHEH Mepe, TaK 4acTo, KaK yKa3aHO B OOBEKTE
Keep-Alive-Timer, BosBpamennom B coobmienun CLIENT-ACCEPT. Coo6menne KEEP-ALIVE
noceutaercs ¢ oovexktoM Client-Type, ycTaHOBIEHHBIM B HYJIb.

Pex. MCD-T J.163 (12/2007) 61



GC CMTS

COPS KA

COPS KA
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Pucynok 14 — O6men coodmenuem keep-alive COPS

7.4.2 TlocienoBaTeIbHOCTH PadoTHI

[IpoTokon Mexay KOHTposiepoM nutro3a u cucreMol CMTS cymecTByeT A1 Lenell MOJUTUKH YIIPAaBIECHUS
pecypcamu U paciipeneneHus pecypcoB. KoHTpomep muito3a oCymecTBISET MOJUTHKY paclpelesieHus U
HCIOJIB3YeT TaKyio HH(OPMAIHIO, YTOOBI YIIPaBIATh HAOOPOM IILTIO30B, OCYIIECTBICHHBIX B cucteme CMTS.
KonTposnnep mimto3a ycraHaBIMBAaeT B Ha4albHOE MOJI0KEHUE 1036l C KOHKPETHBIM HCTOUHUKOM, TyHKTOM
Ha3HAYCHMS U OTPAHUYEHHUSIMH [10JIOCHI IPOIYCKAHMUSL, U IIPU YCTAHOBJICHUH B HAYAJIBHOE [IOJIOKECHUE alalTep
MTA cnocobeH 3ampaiiuBaTh paclpeielieHHe PecypcoB BHYTPH IIPEJEIOB, HAJIOKEHHBIX KOHTPOJUIEPOM
LIII03A.

CooO1eHus, THUIIMMPOBaHHBIE KOHTPOJUIEPOM LT3, BKIoYatoT B ces Gate-Alloc, Gate-Set, Gate-Info u
Gate-Delete, a coobmennst, naunuupoBanasie CMTS, comepxar Gate-Open u Gate-Close. [Iponemypsl mis
9THX COOOIEHNH ONKICHIBAIOTCS B CICAYIOUINX pa3ieiax.

Coo011eHus, THUITUPOBAHHBIE KOHTPOJIEPOM IILTF03a, TIOCHUTAOTCS, HCITONB3Ys OOBEKThI, XapaKTepHBIC IS
KJIMeHTa, BHYTpH o0O0bekTa pemeHns coobmennii COPS DECISION. Otkiaukn Ha  COOOIICHHS,
VHUIMHPOBAHHBIE KOHTPOJJIEPOM [UII03a, MochbutaloTcss B KadecTBe cooOmennit REPORT STATE
[cOOOINTRL-COCTOSHUE | C XapaKTePHBIMU ISl KITUEHTOB 00bekTaMu B 00bekTe ClientSI cucrembr CMTS. s
cooomennii ACK 3Hauenme tmma coobmenus COPS JIOJDKHO OwiTh paBHBIM 1 TepegaHo Kak
nesampamuBaemoe coobmeane REPORT STATE c ID tpansakium, paBHbIM 0, ¢ XapakTepHBIMH IS
KIIMeHTOB oObekTamu B 00bekTe ClientSI u ucnonw3ys B coenunenun TCP, mepBoHa4yanbHO CO3AaBIIEM
JAHHBIN 1103, 3HAYeHHUEe TUMa cooOmieHus1, paBHoe 3. Ecmu nannoe coenunenne TCP He siBnsieTcs Oonee
pabotocnocobHBIM, cucteMa CMTS nomkHa HTHOPUPOBATH COOOIIEHUST KOHTPOJIIEpa IITI030B.

Coobmenns DECISION u coobmennss REPORT-STATE JOJDKHbBI comepxaTh TOT K€ CaMBbIid JECKPHUIITOP,
Kakod ucrnonb3yercs B mcxomHoM coobmenun REQUEST, mocnannom cuctemoit CMTS, korma ObLTO
uHUIMupoBaHo coeauHenue COPS.

Coobmenne Gate-Alloc mpoBepsieT JOCTOBEPHOCTh KOJIMYECTBA OIHOBPEMEHHBIX CEAHCOB, KOTOPHIC
paspelieHo yCTaHaBIMBaTh M3 ucxonsmero amantepa MTA, u pacnpexpenser uaentudukarop GatelD
(ID nurro3a), moasiexamui HCHOIb30BaHHIO, TSI BceX OyIyIIMX COOOLICHHUH, KacaloLMXCsl 3TOT0 IIUTI03a W
Habopa MUTI030B.

Coobmenne Gate-Set HHUIMATU3UPYET M U3MEHSET BCE TOJUTHKH W TMapaMeTphl Tpaduka JUis IILTI03a WK
Habopa [UTI030B U yCTaHABIMBAET HH()OPMALMIO BBITUCKH CYETOB M KOOPAWHAIIMY IUTIO3A.

Coobmienne Gate-Info sBisiercs MexaHH3MOM, C TIOMOINBIO KOTOPOTO KOHTPOJUIEP IIIH03a MOXKET
0o0Hapy)XMBaTh BCE YCTAaHOBKH TEKYIIWX COCTOSHHUI WM MapaMeTpoB CYIIECTBYIOIIETO MUII03a WM Habopa
LITIO30B.

Cucrema CMTS JIOJDKHA mnepuonndecku moceutate coobmierne Keep Alive (KA, "eme xwuB?") k
koHTposepy GC, 49tobpl obnerdnth OoOHapykeHHe oTka3oB coeamHenuit TCP. Kontpomnep mnumosza
COXpaHsieT cliell O TOM, Korja npuHuMartcsi cooOmeHns KA. Ecnu koHTposiep 1niro3a HE MONydYMIl
coobmenne KA ot cucremsr CMTS Bo Bpems, ykazannoe B [[ETF RFC 2748], unu koHTposuiep nuto3a He
TIOJTyYrIJT UHAWKANWIo 00 ommubOke oT coequnenus TCP, To Torna xontpomep noiro3a JJOJDKEH pazopsath
coenunenne TCP u nmonbITaThcst TOBTOPHO ycTaHOBHTE coenunenue TCP mepen tem, kak OyaeT 3aTpe6oBaHO
pacnpenenuTs U3 13 Takoro cucreMel CMTS.
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Coobmienne Gate-Delete mo3BosisieT KOHTPOJUIEPY IILTI03a UCKIIOYATh HEJJABHO PacpeACICHHBIN IILTI03 PU
OTIPE/IETICHHBIX 00CTOATEIhCTBAX (CM. HIDKE).

Coo6mmenne Gate-Open no3BomsieT cucteme CMTS nHbpopMupoBaTh KOHTPOJLIEP LIUTI03a O TOM, YTO PECYPCHI
nuto3a 3adukcupoBanbl. Coobmienune Gate-Open, BMecTe ¢ coobmenuem Gate-Close, onmucaHHOM HUXE,
YCTaHABIHMBAIOT TPaKT ¢ oOpatHO# cBa3bio Mexay CMTS u CMS s obecriedeHrss TOUHOTO YIIPaBIECHUS
COCTOSTHAEM BBI30Ba cepBepoM CMS.

Coob6mienne Gate-Close mozsosssier CMTS uHGOpMEpOBaTh KOHTPOJLIED IILII033a O TOM, YTO HUTIO3 YIaJICH
Oyaromapsi BMEIIATEIbCTBY WM HeaKTUBHOCTH anantepa MTA.

7.4.3 TIlpouenyps! aJsi pacnpeaejeHusi HOBOTO HLTIO3a

Coobmenne Gate-Alloc mocburaeTcs KOHTpoUIepoM Immo3a k cucreMe CMTS Bo Bpems, koraa coOOIIeHHE
"Call_Set-up" [BBI30B_yCTaHOBHUTH| MOCHUTAETCS OT MCXOsmIero aganTepa MTA, kak mokasaHo Ha puc. 14.

Ucnonw3oBanue coobuienus Gate-Alloc rapantupyer, uto OT nmaHHoro agantepa MTA ogHOBpeMEHHO
3aIpalIuBaeTCs HE CIMIIKOM MHOTO CEaHCOB. DTOT MEXaHU3M MOXKET OBITh HCIIOJIb30BAH JJIs YIPABICHUS
mpu atake Tuma "oTka3z B obOcmyxkmBaHuu"' oT amantepa MTA. Cucrema CMTS B cBoeM OTKIHMKE Ha
coobmenne Gate-Alloc cpaBHHUBaeT KOJWUYECTBO pACIpPENCICHHBIX B HACTOSIIEE BPEMs IIUIIO30B IS
yKazaHHOro uaeHtugukatopa subscriber-ID mo cpaBuenuio ¢ monem Count u3 odwvekTta Activity-Count B
coobmennn Gate-Alloc. Eciu TekyIee KoMIecTBO MUTF030B OOJIBITIE WUTH paBHO Moo Count B COOOIICHUH
Gate-Alloc, To torma cucrema CMTS JIOJIKHA Bossparuth coobmenue Gate-Alloc-Err. Ecnu texymiee
KOJIMYECTBO LIII030B Oombiie, ueMm nojie Count B coodmennu Gate-Alloc, To Torga, moxoxe, aDOHEHT ObLI
MOBTOPHO TMOATOTOBJICH JJIsl PA0OTHI ¢ MEHBIIIMM MPEIEIOM IILTI03a, YeM paHblie. B 3ToMm ciydae Tekymiue
CeaHChl aOOHEHTA HE 3aTPAruBalOTCs, HO JIFOObIC HOBBIE CEaHChI TAKOI'0 a0OHEHTa OYAyT OTKIIOHEHBI CHCTEMO
CMTS, noka cueT ceaHcoB a0OHEHTa HE OKaKETCsl HYDKE 3HAYCHUS, YKa3aHHOTO B mosie Count.

To, kakas BeMHMYMHA TOJDKHA HaXoIuThes B monie Count, onpeensercs B mpoliecce padboTsl. OHa J0DKHA OBITh
YCTaHOBJICHA JOCTATOYHO OOIBIIOHN (11 Kaxxgoro MTA), 4ToObI He 0Ka3bIBaTh OTPHUIATEILHOTO BIUSHUSA Ha
BO3MOXHBIC CIICHAPUU Y3aKOHWBAHHS BBI30Ba, OYJydd, B TO K€ BPEMs, JOCTATOYHO HH3KOH, YTOOBI
MPeJOTBPAaTUTh BOSHUKHOBEHUE OTMIACHOW aTaku THMa "0TKa3 B 00CIyKHBaHUH'".

Ecmu o0bexT Activity-Count He mpucyrctByer, To cucreMa CMTS He BBIIONHAET MPOBEPKY Mpeieia.
Kontpomnep GC, crpemsich yMeHbIINTH Bpemsi yctaHoBieHHs BbizoBa, MOJKET mnpuusaTh pemenune o
BBITIOJIHEHUHU MIPOBEPKH Tpejesa 1uIo3a mpu noiaydeHun coobmenus Gate-Alloc-Ack BMecTo BbITOTHEHUS
npoBepku cucremoir CMTS, nmostomy xonTposuiep GC mapasiensHo MOXeT Aenats onepauuu Gate-Alloc u
MIPOCMOTpa TOJINTUKN aboHeHTa. Korma pe3ynbTarhl 00euXx omepariii 1ocTymHbI, kouTpomiep GC MoxeT
BBITIOJIHUTD MPOBEPKY Ipenena nuio3a. Ecim nmposepka TepnuT Heyaaudy, To koHTposepy GC CIEAYET
nocnath coobmenue Gate-Delete k cucteme CMTS, 4TOOBI UCKIIOYWTH IUIO3, YTO OBUT HEMPABUIHHO
pactipeneneH (cm. nyHKT 7.4.8). Koutpomnep GC MOJXKET sBrmounts 00BekT Activity-Count B
cooTBeTcTBYytomMe coobmenus Gate-Alloc ms Takoro aboHeHTa, Kak TOJIBKO TMOJTUTHKA OblIa IMTOMEIICHA B
OBICTPOACHCTBYIONIYIO MTAMSTh.

Crenyroras fanee auarpamma (cM. pucyHoK 15) siisercs npumepom curHanusanun Gate-Alloc:

MTA CMTS GC

"YcranosneHue Boi30Ba"

GATE-ALLOC

GATE-ALLOC-ACK
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IIPUMEYAHUE. — B xayecTBe mpuMepa cooblieHue "YCTaHOBIICHUE BbI30Ba" B 9TOM
KOHTEKCTe OTHOCHUTCS K cocTosHuo "[Ipurinacnts 06e3 3BoHKa" mpu ucnomnb3oBanun DCS.

Pucynok 15 — TunoBasi curnanm3anusi Gate-Alloc
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Cucrema CMTS JOJDKHA otknukHyThes Ha coobrinenue Gate-Alloc mubo coobmennem Gate-Alloc-Ack
(yxaspiBatonuM - ycrex), 6o coobmenuem Gate-Alloc-Err  (ykassiBaromum oTka3). WneHtudukatop
Transaction-ID B otknuke JJOJDKEH cooTBeTCTBOBAaTh HACHTH(OUKATOPY TPAH3AKIIUHK B 3aIIpOCe.

O6 ommbOKkax B pacrlpeaeieHHH IIII030B COooO0manT ¢ moMoinsio oTkiuka Gate-Alloc-Err. O0wexT
IPCablecomError coepxuT oauH U3 cieAyromux koaos omuook (Error-Codes):

= B Hacrosiee BpeMs HET JOCTYIHBIX IILTIO30B.
= AOOHEHT MPEeBBICHJI MTpeIel MUTI03A.
= OrcytcTBUe TpedyeMoro o0ObeKTa.
= HepaboTocmocoOHEIIT 00BEKT
= HeneiicrBurensrsrii ID abonenTa.
10 = CMTS nenocrymHa.

127 = [lpyras, He yka3aHHas olIHOKa.

7.4.4  Tlpouenypsl 1Jifi aBTOPU3ALMHU PECYPCOB Yepe3 I3

Coobmienne Gate-Set mocelaeTcs KOHTPOJUIEpoM Iiniro3a K cucreMe CMTS, uTo0bl yCTaHOBUTH B HAUaIbHOE
MTOJIOKEHUE WIIM W3MEHHUTh JKCIUTyaTallMOHHEIE ITapaMeTphl mutro3a (IUiro30B). PucyHok 16 wmmoctpupyer
npuMep curHanm3anuu Gate-Set.

MTA CMTS GC

GATE-SET

| o

GATE-SET-ACK
"Call Setup Ack"
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IIPUIMEYAHME. — B xauecTBe mpumMepa, coodmenue "Call Setup Ack" B aTom
KOHTEKCTe OTHOCUTCS K coobmenuto "2000 OK", Bo3BparieHHOMY U3
cocrostHus "TIpurnacuts 6e3 3BoHKA" npH nenosnb3oanuu DCS.

Pucynok 16 — TunoBas curnaausanus Gate-Set

Ecmu B coobmennn Gate-Set mpucyTctByeT 00bekT GatelD (ID mutro3a), To Torma 3ampoc T0KeH H3MEHUTh
cymectBytomuii nuno3. Ecim o0bexT GatelD (ID numro3a) omyrien u3 coodmenns Gate-Set, To Torna ecth
3ampoc Ha pacnpenerneHue HoBoro muiro3a, © MOXET mpucyrctBoBaTh 00BeKT Activity-Count Takum
obpaszoMm, uro cuctema CMTS MOXeT omnpenenuTh, MPEBBICHI M aO0OHEHT MaKCHMAaJbHOE KOJIMYECTBO
OJTHOBPEMEHHBIX IITI030B (CM. MyHKT 7.4.3).

Coobmenue Gate-Set JJOJDKHO conepxath B TOUHOCTH OJMH WM J1Ba 00bekTa Gate Spec, onmuchIBas HyJb
WM OJTUH IIUTIO3 BOCXO/ISIIET0 NOTOKA U HYJIb WIIM OJIMH LIII03 HUCXOASAIIETO MOTOKA.

Cucrema CMTS JIOJDKHA otkiaukHyThCs Ha coobmienne Gate-Set nmbo coobmennem Gate-Set-Ack
(yxaspiBas ycmex), mubo coobmenuem Gate-Set-Err (ykaseiBas Heynauy). Maentudukarop Transaction-ID B
orkimke JJIOJDKEH cooTBeTcTBOBaTh HteHTH(QHKATOPY TpaH3akuuu ID B 3ampoce.

00 ommbKax B pacHpeneiCHUH WM aBTOPU3AIMU IUII030B COOOIIAT ¢ MOMOIIBI0 oTKiauka Gate-Set-Err.
O6bekt IPCablecom-Error cofepkut oauH u3 cienyromunx kooB omubok (Error-Codes):

1= B nacrosiiee BpeMsi HET JOCTYITHBIX MLTIO30B.

2 = HewussecrHslii uneatuduxarop GatelD (ID nurtoza).
3= He3akoHHOE 3HaUEHHE KJIACCa CEaHCa.

4 = AOGOHEHT NMPEeBBICKII MTPEJIeN MIUTI03a.

5= 1lnro3 yxe ycTaHOBIIEH.
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= OrcytcTByeT TpeOyeMblil OOBEKT.

= HepaboTocmocoOHEI 0O0BEKT.

= Hegomyctumoe 3HadeHue mois DS.
= HeneiictBurenasusii 1D aboHeHTa.

10= CMTS HenmocTymnHa.

127 = ]lpyras, He yka3aHHas OITHOKA.

B o0paboTke 3ampoca Ha pe3epBupoBaHue oT amantepa MTA cuctema CMTS JIOJDKHA omnpenensts
COOTBETCTBYIOIIUN TUII03 MyTEM HCIOIB30BaHus 3HaueHus TLV Omoka aBropmsaruu. Cucrema CMTS
JOJDKHA mpoBeputh, 4TO 3alpoC Ha PE3epPBUPOBAHUE HAXOJMTCS BHYTPH aBTOPH30BAHHBIX IMPEACIOB,
YKa3aHHBIX JUIS [LTI03a.

Cucrema CMTS 3aTteM 0OHOBISET 3ampoc Ha pPe3epPBUPOBAHME, OCHOBAHHBIN Ha TMapaMeTpax nuro3a. Ecim
HaOop mapameTpoB kauecTBa QoS sBisiercs JlonmyctumbiM (2), To cucrema 3aBepmeHuss CMTS JOJDKHA
YCTaHOBUTH TaliMayT Aisi mapameTpoB Jlomyctumoro kadectBa QoS B 3Hauenue Taiimepa T7. CMTS
JOJIKHA ucnone3oBath kKoAoByto Touky DiffServ i 3saadenne TOS u3 o0bexTa GateSpec 11st TOro, 9To0bI
nepenucars okTeT Tun ycayru IP nepen oTnpasieHueM NakeToB.

Cucrema CMTS [JIOJDKHA BbomosHUTh (QYHKOMIO YOpPaBI€HUS JAOCTYIIOM, OCHOBaHHYIO Ha
IIPEIOCTABIISIEMBIX ITapaMeTpax HOJIUTUKY U 3HAUYEHHS KJIacca CECCHUH IILTI03a.

OtmetumM, uTo coobmenne (Gate-Set MOXeT OBITh HCIOJB30BaHO BMecTo coobmenus Gate-Alloc, uToObI
pacrmpenenuTs (M yCTaHOBUTH) LUTIO3. B TakuxX cUTyanusx OKa3bIBA€TCS BO3MOXHBIM, YTO HOMEpP IMOPTa,
KOTOPBIA HCIIOB3YETCs YAAJICHHBIM LUTI030M IS COOOILEHUH KOOPANHALIMY IPUEMHOTO 11LTI034, HE SBIISETCS
JOCTYIHBIM KOHTpOJuIepy muro3a. Ecim ato Tak, To mapamerp CMTS-port B o6pekte Remote-Gate-Info
(mepeHocumblii B cooOuiennn Gate-Set) ycraHapnuBaercss B Hynb. OJT0 3actaBisier cuctemy CMTS
UTHOPUPOBATh HOMEP MOPTa KOOpAMHAIMHU HuTo3a. OIHaKo, KOrAa KOHTPOJUIEp LUTio3a (T03Xe) y3HAeT O
HOMEpe IOpTa, KOTOPBIM HCHOJB3YeTCS yNAIeHHBIM IUTI030M, OH JIOJDKEH IMOCiaTh IPYroe COooOIIeHne
Gate-Set (c HomepoMm mopra B 0o0bekTe Remote Gate Info), utoOsl nmpounpopmupoBats cucremy CMTS
OTHOCHUTEJIBHO JTOTO IOpTa.

Ponp Gate-Set cocrout B TOM, 9TOOBI AJIsl YNIPABICHUS JOCTYIIOM IPHU MEPEMENICHNH LITI03a U3 COCTOSHUS
ABTOpPH30BaH B COCTOSIHHE 3ape3epBHUPOBAH HCIOIB30BANNCH ITOCIEHIE U3 MOTYYeHHBIX mapameTpoB. Kak
TOJILKO pECYPCHI 3ape3epBUPOBaHEI, [uid agantepa MTA rapanTupoBaHHO OyAET BHIITOTHEHA JT00ast onepanus
(uKCHpOBaHUs BHYTPH JHAaIla30HA peXXUMOB pe3epBupoBanus. [locie 3Toro MomeHTa (T. €. KOTJa HUI03 yxKe
HaxOINUTCSA B COCTOSHWHU 3apesepBupoBaH wmwin 3adukcupoBaH) nuro3 JJOJDKEH ocraBaThcs B maHHOM
coctosiHnK. JI106oe coobuienne Gate-Set, moydyeHHOE AJIS 3ape3epBUPOBAHHOTO MU 3a(pUKCHPOBAHHOTO
uumo3a JIOJDKHO Geite otBeprayTo cuctemoit CMTS. Ecnu n3-3a BHemHero coObITHs (HarpuMep, CMEHbI
kogeka, mopra RTP wmm ampeca IP u T. A.) mapaMeTpsl U032 CTAHOBITCS HEYIOBICTBOPUTEITHHBIMA IS
Tepeavy MOCTYTAONIEro OTOKa TaHHBIX, KoHTpoiutep nuo3a JJOJDKEH npeanprHATs MOMBITKY CO3IaHUs
HOBOTO ITI03a ISl 00pabOTKY M3MEHEHHOTO MOTOKA HH(POPMALIUH.

7.4.5 TIlpouenypsl 1Jif onpoca HLI03a

Korga koHTposnep muiro3a skenaeT oOHApy>KUTh TEKYLIHE YCTAaHOBKM IapaMeTpOB IIUII03a, OH IOCHUIAET
cucteme CMTS coo6renne Gate-Info. Cucrema CMTS JIOJDKHA otkiaukHyThCs Ha coobmienune Gate-Info
¢ momotreio b0 coobmenus Gate-Info-Ack (ykaseiBarorero yerex), 1u60 ¢ moMorsio coodmienns Gate-
Info-Err (ykassiBaromiero Heynauy). Maentugukarop TransactionID B orkimke JJOJIDKEH cooTBeTcTBOBaTH
nneatudukaropy ID tpanzakiuu B 3anpoce. O0bekT (mm 0obekThl) GateSpec JJOJDKHDI ObiTh BKITIOUEHBI
B coobmienue Gate-Info-Ack, eciu onu niepes 3Tum ObuTH MoJTy4eHbI cucTeMoit CMTS B KOHTEKCTE CBS3H CO
IITI030M.

OO0 omwmbkax B ONMpalIMBaHUM IUTIO30B cOOOMmMAOT ¢ momonipio oTkimuka Gate-Info-Err. O6bext Error
COJICPIKUT OJMH U3 CIICAYIOIINX KOJIOB OIHOOK:

= Hewussectnsrii uaeatuukarop GatelD (ID mmmio3a).
= OrcyrcTBYyeT TpeOyeMblil OOBEKT.
= HepaboTocmocoOHbI 00BEKT.

= HeneictBurenpusii ID aboneHTa.
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10= CMTS HenocTymnHa.

127 = Jlpyras, He ykazaHHas omIMOKa.

7.4.6 Ilpouenyps! aJsi GUKCHPOBAHMS HILJII032

Ecnmu agantepom MTA ycrenrHo ocyIliecTBICHA MepBOHAYaNbHas omnepaius 3agukcupoBarh (Tak, Kak 3TO
ormucaHo B myHKTe 6.2.1 mns BcrpoeHHbIx MTA) mis numoza, CMTS JIOJDKHA otmpaButh coobieHue
Gate-Open.

7.4.7  Ilpouenypbl 1Jisi 3aKPBITHSI IILTI032

IIpu monmydeHnn ompeneneHHoro cooOmenus oT kiaueHTa MTA o BBICBOOOXIEHHU pecypcoB (Kak 3TO
onucaHo B myHKTe 6.3.3 ans BerpoeHHbIx MTA), win, ecniu cuctemoit CMTS ycTaHOBIIeHO, UTO KITHEHT OoJiee
HE TEHEpPHpPYEeT aKTHBHO MAaKEThl WJIM HE OOHOBIIAET IMOTOK, CBA3aHHBIA co mnrozoMm, CMTS JJOJDKHA
OCBOOOJUTH BCE PECYPCHI, CBA3aHHBIE CO IIUTIO30M, YJAIWUTH IIITI03, YJAINTh BCE MOTOKH (TIOTOK) YCIyT,
cBs3adHbIe ¢ coobmerreM DSD cetu DOCSIS u otnipaButh coodiienne Gate-Close.

7.4.8 Ilpouenyps! AJsl yaajJeHUs LLTI03a

B noTtoke HOpManbHOTO BBI30BA IITIO3 HCKITtouaeTcs cuctemMoit CMTS, korna ona moirydaet coodmierane DSD-
REQ. Cuctema CMTS Taxske HCKIIOYAET IIIO3 IPH IoaydeHnn coodmenns Gate-Close

Ecam 3ape3epBrupoBanb! Wiiu 3aKCHPOBAHBI TUTFO3EI B BOCXOIAIIEM M HUCXOIAIIEM ITOTOKaX OJJHOBPEMEHHO,
To nevictBust CMTS 10KHBI TOTIUHATHCS CIETYIONINM PABHIIAM:

— Hns coobmenus DSD-REQ, wunumuupoBannoro E-MTA, BKIogaromero JIeHCTBYIONIHE
UACHTU(UKATOPHI BOCXOJSIIETO U HUCXOMSIIEIO MOTOKOB YCIYT, CBSI3aHHBIC C JCHCTBYHOIIMM
nutto3oM, CMTS fomkHa yianuTh Kak BOCXOISIIHIA, TAK X HACXOISIIUN TOTOKU YCIYT ¥ OCBOOOHTH
BCE PECYPCHI, CBSI3aHHBIC CO ILTI030M.

- g coobmenuss DSD-REQ, wHHnmmpoBanHoro E-MTA, BKITIOYAroOmero JACHCTBYIOIIHMA
UACHTU(UKATOP BOCXOJSIIETO TOTOKA YCIYT, CBS3aHHBIH C JEHCTBYIOMIMM IIUTFO30M H HE
BKJIFOYAIOIIETO HACHTH(PUKATOP HHUCXOJsmero mnoroka ycryr, CMTS nmomkHa yaamuTh Kak
BOCXOJAIINH, TaK U HUCXOAAIMI moToku yciuyr. CMTS nomkHa ornipaButh coodmenune DSD-REQ
IUIST HACXOIAIIETO TIOTOKA YCIyT, cBsi3aHHOTO ¢ amantepoM E-MTA m 0cBOOOAHTH BCE peCypCHI,
CBSI3aHHBIC CO IILTIO30M.

- Jnst coobmennss DSD-REQ, waHumupoBanHoro E-MTA, BKIIIOYAIOMIET0 TOJBKO IEHCTBYIOUTHIA
UACHTA(OHUKATOP TIOTOKA YCIIYT B HUCXOIAIIIEM HAPABICHUH, CBSI3aHHBIN C JCHCTBYIOIINM ITUTI030M, H
HE BKJIIOYAIOIIETO HMJCHTU(HUKATOP BOCXOIAIICTO IIOTOKA YCIYI, CBS3aHHBIA C JCHCTBYIOLIUM
uuito3oMm, CMTS JJOJDKHA ypanute Toapko HUCXoAALUM nmotok yciayr. Cuctema CMTS nomkna
JTOYKTAThCSI NCTEUSHUST BPEMEHHU CBSI3aHHOTO C BOCXOJSAIIMM ITOTOKOM Taiimepa T8, eciii B MOMEHT
MOJTyYeHHUsT COOOIeHNU OH eIre padoTaeT WM J0oKIaThes monydeHus coobmermst DSD-REQ mis
BOCXOJISIIET0 IMOTOKA, WU JIOKAATHCS OCBOOOXKICHHS PECYPCOB, CBA3aHHBIX CO IILTFO30M.

Kontpomnnep muio3a 0ObIMHO HE HHUIUHPYET OMEPAlUI0 HCKIOYeHUs nuto3a. OJHaKO MOTIH ObITh
OIPEACICHHBIC HCHOPMAJIBHBIC CUTYallWuH, I'’I€ KOHTPOJUJICP IIIIF03a MOT' ObI UMETH KEJIAaHHNE UCKIIOYNTE IIUTI03
B cucreMe CMTS. Hampumep, eciii KOHTPOJUIEp NUTI03a y3HaeT (pu moyuernn otkianka Gate-Alloc-Ack),
4T0 a0OHEHT MPEBBICKII CBOM Mpenen, OH MOT Obl MMETh JKEJIaHHWE UCKIIOYHTH HEJaBHO paclpellesieHHbIH
muiro3 B cucteme CMTS. B rtakux creHapusx koHtpoymiepy momoza CJIIEAYET mocnate cooOreHmue
Gate-Delete xk cucteme CMTS (BMecTo pa3penieHus [UITI03Y MMOCTABUTh BBIACPKKY BpEMEHH). 37€Ch MOTIIH
OBITH APYTHE CUTYalluH, B KOTOPHIX (PyHKIIMOHATIBHBIE BO3SMOKHOCTH MCKIIOUEHHS ObUIN OBl MOJIC3HBI.

Cucrema CMTS JOJDKHA otknukHyThesi Ha coobmienne Gate-Delete coobmiennem Gate-Delete-Ack
(yxaspiBaromuM yerex) win coobrmennem Gate-Delete-Err (ykassiBaromum Heyzmauy). WMpentudukatop
Transaction-ID B otkiuke JJOJDKEH cootBercTBoBath upeHtudukatopy Transaction-ID B 3ampoce. O6
ommOKax B HCKIIIOYEHHUH IIUTI030B COO0MIA0T ¢ omoIibio otkinka Gate-Delete-Err. O6bext Error coaepkur
OIMH u3 crienyronmx koaoB ommbdku (Error-Codes):

2 = Hewussecrubiit uneatudukarop GatelD (ID uniroza).
6 = OrcytcTByeT TpeOyeMblii OOBEKT.
7= HepaboTocrnocoOHbII 0OBEKT.

9 = HeneicrBurenpusiil ID aboHeHTa.
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10= CMTS HenocTymnHa.
127 = [lpyras, He ykazaHHas oumIHOKa.

7.4.9 IlocienoBaTeILHOCTDH 3aBepUIEHUS

Korga cucrema CMTS 3akpeiBaet cBoe coequHenue TCP k koutpomnepy GC, o MOXET cnHauana nocnatb
cooomenne DELETE REQUEST STATE (Bxmrodas 00BEKT 00paOOTKH, WCIOIL3YEMBI B COOOIICHHUH
REQUEST). Cuctema CMTS MOXET cnemoBats 3Tomy ¢ moMmotisio coobmenuss CLIENT CLOSE. Otu
COOOIIEHMSI SBIISAIOTCS HE00A3aTeNbHBIMHU, TIOCKOJIBEKY KOHTposuiep GC He UMeeT COCTOSHIS, a TAaKXKe TIOTOMY,
gto nmpotokoia COPS tpebyer ot cepBepa COPS aBTOMaTHYIECKH UCKITIOUATh JTI000€ COCTOSTHHE, CBSI3aHHOE C
cuctemoit CMTS, xorna coenunenue TCP 3aBepmaercs.

Korna kontpomnep nuto3a cooupaercs 3akpoiBathest, emy CJIEAYET nocnates coobmenne CLIENT-CLOSE
(CC) COPS cucreme CMTS. B coobmenun CC COPS kontpomnepy nuroza HE CJIEJYET noceinate 00beKT
anpeca neperanpasiienus PDP <PDPRedirAddr>. Eciu cuctema CMTS nonydaet coobmenne CC COPS ot
KoHTpoJuiepa 1uiro3a ¢ 00bexkToM <PDPRedirAddr>, cuctema CMTS npu o6padotke coobmenuss CC COPS
JOJDKEH urnopupoBars <PDPRedirAddr>.

7410 CueHapuii Hey1a4yHOI0 COeIUHEHMS

Korna cucrema CMTS ycrtanaBnuBaet, uyto notepsino coeauHenue TCP unu COPS ¢ xonTposmepom GC,
HarpuMmep, B ciiydae MoJHOTo cbos B padote koHTpoiuiepa GC, cucrema tepmuHanioB CMTS HOJDKHA
COXpaHUTbL B HEIPUKOCHOBCHHOCTU BCC YCTAHOBJICHHBLIC MIJIIO3bI. OILHI/IM n3 MCTOHOB IMOAACPKaHUA
coctosams coemudennss TCP wmmu COPS sBnsercs wucmoib3oBanne cooOmennii COPS Keep-Alive
(ITomnepxanne QyHkuoHUpoBaHUA). B aToMm ciydae, ecmu CMTS He momydaer HE MOIydaeT OTBETA
Keep-Alive ot cepBepa CMS B TeueHHe OTBEACHHOTO JJjisi 3TOro oreera mutepBana, CMTS JIOJDKHA
paccmarpuBath coenuHeHne COPS kak yTpadyeHHOe W HadaTh MPOCIYIIMBAHHE C IEJBI0 BO3OOHOBICHUS
otcexka TCP s mopra 2126.

110361, KOTOpPBIE K 3TOMY MOMEHTY ObUIM 3a(DUKCHPOBAHBI, OCTaHYTCS 3a(UKCHPOBAHHBIMH, a IUTIO3HI,
HaXOJSIIKECs B TIOOOM IPYTOM COCTOSIHUH, OCTAHYTCS B 3TOM COCTOSHHH JI0 T€X HOP, IIOKA UX COCTOSHUE HE
OyzleT akTUBHBIM 00pa30M M3MEHEHO MJIH HE HCTEYeT BPeMsI IIsI COOTBETCTBYIOLIEro Taiimepa. [lomnepxanue
COCTOSIHMH 1ILTI030B BO BpeMsa cboeB GC/CMS mo3Bonut m1060My KPUTUIHOMY TOTOKY (HalpuMep, CPOIHOMY
BBI30BY) OCTaThCsl B IIPEKHEM COCTOSHUU.

7.5 Hcnonb3opanne CMS npoToxoJia nmuiro3a

CMS JOJDKEH obecrieunBaTh BKIIIOUEHHE BCEX KOIEKOB, BEIOPAHHBIX BO BPEMS MPOLEAYPHI COTIIACOBAHMS, B
JIMana3oH peXUMOB PecypcoB, 3ampolieHHbi o1 CMTS, ucnonb3yromieil yCTaHOBIEHHE CBSI3M Yepe3 IILTIO3bI.
CMS JOJDKEH ucnons3oBats anroput™ LUB, 3agaBaemslii B myHkTe 6.1.1 11 onpenenenys 3Ha4eHui b, r, p,
m, 1 M.

CMS CIIEAYET y6enutncst, uto coobmenne Gate Control, mepemaBaecmoe B CMTS, coaepUT MOIXOAIIIHE
aapeca [P ¥ mopThl KOHEYHBIX TOUYEK, TAKKUE, HA KOTOPHIC CChIIAIOTCS KOHEUHBIC TOYKH BBI30BA M UTO Kpaxka
YCIyT Mpe0TBpalieHa.

CMS JIOJDKEH ycTaHOBHTH MacCUBHBIN WICH B 3HaUeHUE, paBHOE 800 MKC ISl BOCXO/ISIIIETO MTOTOKA, €CITH
He oTmpaBisieT MTA Bocxonduuii mapameTrp ApokaHus paspelieHuid. B mpoTuBHOM ciydae, 3HadeHHe,
HCTIOJIb3YEMOE B IILTIO3€, JIOJDKHO OBITh MEHbLIE, YeM oTipasisieMoe MTA s HUCIonb30BaHUS B KaUeCTBE
napametpa Homyctumoro Jpokanus Pazpemenunit DOCSIS. Jlns nucxopsuiero noroka CMS JTOJDKEH
YCTaHOBUTH JAHHOE 3HAYEHUE K HOJIb.

7.6 Koopannanus muio3os

Kontpomnep numo30B coxpaHseT COCTOSHUE KXI0ro 1ito3a. KoHTposuiep Mu1t030B cO34aeT 103 B CUCTEME
CMTS wucnonn3yst coobmenne Gate-Alloc mmm Gate-Set. KorTpoiutep momo3a MOXET HUCKIIOYUTH IILTIO3,
ucnois3ys komanny Gate-Delete wim moxer 3ampocuts y CMTS uHbopMaIiio 0 KOHKPETHOM IILTIO3E,
ucnonb3ys coobuenue Gate-Info. CMTS wundopmupyer konrpomaep GC 00 H3MEHEHHSX COCTOSHUS,
KOTOpBIE TMPOHUCXOJAT, KOTOPHIE CIEAYIOT TOCie MOMydeHHust coobmeHui amantepa MTA unm BciencTBue
HEaKTHBHOCTH TOCIIE UCIONIb30Banus coobrenuit Gate-Open u Gate-Close.

Coobmenune Gate-Open renepupyetcs cuctemoir CMTS, xorna MTA ¢ukcupyer pecypesl QoS, Takum
oOpa3omM maBast Hawyano BbI3oBy. CoobOmenune Gate-Close curHamusupyeTr o 3akpbiTui nuiro3a B CMTS u
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BBICBOOOXKICHUU CcOOTBeTCTBYIOmUX pecypcoB QoS. Kak Gate-Open, tak u Gate-Close sBnsroTcs
WHGOPMATHUBHBIMH COOOLICHUSIMH, OTHOCSAIIMMHUCS K H3MeHeHHsAM cocTosHus CMTS, cBsa3aHHBIM C
OTPEICTICHHBIM IIUTIO30M, U HE TPeOYyIOT 00paTHO# CBsi3u OT cepBepa CMS.

CoOpitust Gate-Open u  Gate-Close B MECTHOM M yAaleHHOM KOHEYHOM IIyHKTax MJOJDKHBI OBITH
CHHXPOHHM3UPOBAHBI ISl TPEJOTBPALICHUS CLEHAPUEB BO3MOXHOW Kpakk ycuyr. Takas CHHXpOHH3AIHs
OCYIIECTBIISIETCS C MCHOJIB30BAaHMEM KaK BCTPOEGHHOH Jormku cepepa CMS, Tak u, IpH HAIMYUH MHOTHX
cepBepoB, myTeM curHanmm3auu or CMS k CMS.

7.6.1 CoennHeHHMe NPHU BHI3OBE

YcnenHoe coenHEHHE TP OOBIYHOM BBI30BE TPEOYET BBIMOJIHEHUS! TPEX TECHO CBSI3aHHBIX MEXIY COOOH
IIPOLIECCOB:

. Cepep CMS 3anpamuBaeT 0 pUKCHPOBAHUH PECYpPCOB JOKAIBHBIM agantepoM MTA.
. CMTS ykasbIBaeT, 4To pecypchl ObLIH 3a(hMKCHPOBAHBI JTOKAIEHBIM MTA.
. Koopnunanus ¢puxcanuy MECTHOTO U yJAJICHHOTO pecypca MPOMCXOAMT B IIIOCKOCTH CUTHATIM3aLUH.

Cwm. pucyHok 17.

CMS < > CMS
PukcupopaHue DuKcHpoBaHUE
/\ OTKPblTMe OTKpb]TMe /\
MTA Q cMTs ) o mumosa | CMTS O MTA
\_/ \\_/—/—/ v 1.163(07)_F17
[Moarsepxaenne IonrBepxnenune
(puxcupoBanms (uxcupoBanus

Pucynox 17 — KoopauHanus coemHeHHs PU BHI30Be

Ecmu CMS nony4aer coobmenue Gate-Open [uis 1IUTI03a, KOTOPBIX €llle HE CBA3aH C PecypcaMu, KOTOpPbIE
Hamo 3adukcupoBarh, To CMS JIOJDKEH ynamute mumo3 ¢ komoMm NpuumHB "HeokmmaHHas KoMaHaa
Gate-Open™.

7.6.2 IlpepbiBaHue BbI30Ba

[IpepriBaHrEe BBI30Ba, TaK K€ KaK M YCTAaHOBJIGHHE COEAMHEHUS, TpeOyeT OCYIIECTBICHHs TpeX COOBITHI B
TEYEHUE KOPOTKOTO IIPOMEXYTKA BPEMEHH.

. CMS 3anpamuBaet 0 BBICBOOOXKICHUH PECYPCOB JIOKATBHBIM afantepomM MTA.

. Cucrema CMTS ycraHaBiIMBaeT, 4TO peCypchl OBUTH BRICBOOOXKIEHBI JJOKambHBIM MTA.

. KoopnuaupoBanue BHICBOOOXKIEHHS MECTHOTO U YAaJIEHHOTO PECYPCOB MPOUCXOAUT MOCPEICTBOM
CUTHAJIM3ALHH.

CwM. pucysok 18.

CMS < > CMS

Pazpeis Paspeis

/_\ //C)TKP bITHUEC OTKpBITI/Ie /—\

/\_\ 11103a MIE032 /J\_\
MTA CMTS CMTS MTA
\\/_/./ \\/_/J

\/ \\_\_// \\_/ J.163(07)_F18

Ilonreeprknenune paspbisa IMonreepxnenune paspoisa

Pucynok 18 — KoopauHanusi npepbIBaHus BHI30Ba

68 Pex. MCD-T J.163 (12/2007)



Korna cepep CMS mnoceuiaer k MTA coobmienne 06 ynanenun coequnenus, CMS JIOJDKEH Bxirounth
Taiimep ans mepuona BpemeHu T5. Ecnm, ko BpeMeHU 3aBepiieHus padoThl TaiimMepa cucrema CMTS He
3adukcupoBana 3akpeitue 1nr03a, o CMS JIOJIDKEH otnats komanay Gate-Delete st yaaneHus nuiro3a B
cucreMe CMTS ¢ xogoM npuunnsl "Heynaua 3akpbITHS MECTHOTO IIT03a".

Korma CMS mnomywaer coobmenue Gate-Close, oH mOIDKEH OOHOBHTH CBOE BHYTPEHHEE COCTOSHHE,
oTpaxaroriee yaanenue nomo3a B CMTS.
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Ipunoxenue A
Ol'lpe)IeJ'IeHI/lﬂ TaﬁMCPOB MU UX 3BHAYCHUA
([annoe IIpunoxxeHue SBISETCS HEOTHEMIIEMOM YacThI0 HAacTOsIIeH Pexomennanmm)

B nmannoil Pexomenpmanuu ymoMUHAIOTCS HECKOJBKO TaiimMepoB. B manHoMm IlpunoxxeHun comepKuTcs
TIepEYCHb ITUX TAMMEPOB M X PEKOMEHIOBAHHBIC 3HAUCHUS.

Taiimep-TO

Orot Taiimep ocymecTtBisiercs B cucteMe CMTS B mammHe COCTOSHUS IIITI03a M OTPAaHUYMBAET TEPHOL
BpPEMEHH, KOTOPOE MOXKET OBITh paclpelesieHO HUI03y 0e3 YCTaHOBKH MapaMeTpoB MLUTI03a. DTO JAaeT
Bo3MOxHOCTh cucteme CMTS BoccranaBimBaTh pecypchl uaeHTH(ukatopa GatelD, korma cucrema
yIpaBleHUs BBI30BOM TEPIUT HEyAady B 3aBEPLICHUM IIOCIEAOBATEIbHOCTH CUTHANM3ALMUM Al HOBOTO
ceaHca.

OToT TaiiMep 3amycKaeTcs, KOraa pacipeaeseTcs LT3,
OTOT TaiiMep mepeycTaHaBIMBAETCS, KOT/Ia yCTaHABIMBAIOTCS MTapaMeTphl IITI03a.

IIpu oxonuanum paboTsl 3Toro Taiimepa cuctema CMTS JHOJDKHA paccmarpuBaTh Ha3HaYEHHBIH
naentudukarop GatelD kak HeaeHCTBYOLIHA.

PEKOMEHJIOBAHHOE 3HaueHue 3toro taiiMepa cocranisieT 30 ceKyH/.
Taiimep-T1

Orot Taiimep ocymecTBisgercs B cucteMe CMTS B mammHe COCTOSHHS IIII03a U OTPAaHHUYMBAET IEPHOJ
BpPEMEHH, KOTOPBII MOXET MPOU30MTH MEXTy TEM, KOTAa OCYIIECTBISIETCS] aBTOpU3alns M (PUKCAIHA.

OTOT TaiiMep 3amycKaeTcs BCSIKUU pa3, KOTJa yCTaHABIUBACTCS LIUTIO3.
DTOT TaliMep MepeyCcTaHaBIMBaeTCs BCAKUHN pa3, Koraa 1uio3 nepexoauT B coctosinue 3SAGPMKCHUPOBAH.

IIpu oxonwanmn paboTel 3toro Taiimepa cucrema CMTS JIOJDKHA BpicBOOOAWTH BCE PECypCHI,
3ape3epBupoBanHble B CMTS mis maHHOTO HUTI03a, aHHYJIUPOBATh JI000OE pe3epBHpPOBaHUE, CIECTaHHOE
agantepoM MTA, 4To OBUTIO aBTOPHU30BAHO 3THM IUTIO30M, cUTHAIH3UPYst CM, ¢ moMomipio coodmennit DSC
i DSD 00 0CcBOOOKA€HHH PECYPCOB, KOTOPBIC OH 3ape3epBUPOBAI i HHUIIUUPOBaTh coobinenne Gate-Close
JJIsL DTOTO ILII03A.

Tatimep-T1 JJOJDKEH OpiTh ycTaHOBNICH B 3HaU€HHE, 3a1aHHOE B cooduiennn Gate-Set [[IUTI03-yCTaHOBUTS .
Eciu 3nauenue, 3aganHoe B coodmenun Gate-Set, sBisercs Hysnem, To Toraa taimep-T1 JJOJDKEH OpiTh
YCTaHOBJIEH B MpeaBapuTensHoe 3HaueHune no ymomvanuto. PEKOMEHIOBAHHOE 3nadenue storo
yMmomyanus Haxoautcs B nuana3one 200-300 cexyH.

Ecmn 3nauenne taiimepa T1 B coobmenun Gate-Set pasHo 0, cuctema CMTS JOJDKHA Bo3BpatuTh Min
npeaycmotpernoe 3Hadyenne CMTS T1 wim 0 s T1 B o6bekte GateSpec coobmienust Gate-Info-Ack.
B nanHOM citydae npeArnovTUTEIBHBIM SBIISETCS MPEeaycMOTpeHHOE (00ycoBieHHOe) 3HaueHue T1.

Taiimep-T2
Janubiii Taiimep OoJiee HE UCTIONB3YETCS.
Taiimep-T3
JanHbIi1 Talimep OoJiee HEe HCIIOIb3YeTCs.
Taiimep-T4
Jannsiii TaiiMep 6oiee He UCTIONIB3YETCS.
Taiimep-T5

Haunbiii taiimep ocymectisiercss B CMS.OH ynpaBisieT CUHXPOHHU3alMEH BBICBOOOXKICHHS PECYypPCOB
nokanbHeIM MTA u noarBepxaenus cucteMoit CMTS 3aKkpbITHSI MECTHOTO LIUTIO3A.
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Korna cepsep CMS noceinaer k MTA cooOuienne 060 ynanennu coeaunenus, CMS JIOJDKEH ybOenurtbes,
yT1o mutto3 B cucteMe CMTS ObLT 3aKkphIT B ipoMexxyTke T5. DToT TaiiMep Bo3oOHOBIseTcs, korqa CMS
MOJIy4aeT ¢ MOMOIIbI0 coobrieHus Gate-Close moaTBepKIACHUE 3aKPHITHS MECTHOT'O IILTF03a

[Mocne okoH4aHust paboOThI 3TOTrO TaliMepa CMS ynanser nuiro3 B cucreMe tepmunHanoB CMTS, ucnons3ys
coobmenne Gate-Delete ¢ komom nmpuunasl "Heyaada 3akpbITHS MECTHOTO ILTIO3a".

PEKOMEH/IOBAHHOE 3nadeHne 3TOT0 TaliMepa COCTaBIIsIeT S C.
Taiimep-T6

Taitmep T6 6oee He UCTIONB3YETCS

Taiimep T7

Cucrema CMTS JIOJDKHA ycTaHOBUTE BpeMst OKHUAaHuUS (TaliMayT) JUIsl MTapaMeTpoB IOIYCTUMOI0 KauecTBa
QoS 175 MOTOKa yCIIyr B 3HaU€HUE, ONPEIeNICHHOE JIA 3TOro Taiimepa. B cilyuae nmoTtoka ¢ MHOTOKpaTHBIMU
MTOAMIOTOKAaMH, TaliMayT MOTOKa ISl MapamMeTpoB AomrycTuMoro QoS ycraHaBiMBaeTcs B 3HaU€HHE Taiimepa
T7 u3 camoro nocneanero coodmenus Gate-Set A M000r0 U3 MOJNOTOKOB JAHHOTO MOTOKA. TaliMayT Jis
napameTpoB [lomycTumoro xadectBa QoS orpaHMuYMBaeT MEpuo] BPEMEHH, KOTOPBI B TEUEHHE KOTOPOTO
cuctema CMTS nmomkHa COXpaHITh pecypchl Aisd Habopa mapameTpoB Jlomyctumoro kadectBa QoS moToka
YCIIYT, TOKa YMCJIO ATHUX TapaMeTpoB Ooblle, 4eM i1 Habopa mapamMeTpoB AKTHBHOTO kKadecTBa QoS.
Jeranun wucnonbp3oBaHud TaiMayTta nis napamerpoB [lomyctumoro QoS cm. B Ilpunmoxenun C
[ITU-T J.112-B].

Hua toro uro6sr agantep E-MTA cmor o6noBuTh Taitmep, CMTS JOJDKHA undopmuposars E-MTA o
3HaUCHUU TaiiMayTa (BpeMeHU oxumanus) Juist mapameTpoB Jomyctumoro QoS B orete Ha 3anpoc E-MTA o
pe3epBupoBanui (T. €. B coobimennn DSA-RSP).

Pexomenmyemoe 3HaUCHHE TAHHOTO TaiMepa 1o ymordanuio 200 cexyH .
Taiimep T8

Cucrema CMTS JIOJDKHA ycTaHOBUTE BpeMs 3alepKKH AJIs MapamMeTpoB AKTUBHOTO KadecTBa QoS noToka
yCIIyT B 3HaYCHHE, ONPENIEIICHHOE [Tl TAHHOTO TaiiMepa. B cirydae moToka ¢ MHOTOKPAaTHBIMU MOIITOTOKAMHU
TaiiMayT MOTOKa JJiA MMapaMeTpoB JomyctuMoro QoS ycraHaBiauBaeTcsl B 3HaueHue TaiiMepa T8 u3 camoro
nocneanero coobmenus Gate-Set st 1r000T0 M3 TMOANOTOKOB JAaHHOTO MOTOKA. TalMayT AJIsl TapaMeTpOB
AxktrBHOTO QOS OrpaHHYMBAET MEPUOJ BPEMEHHU, KOTJa PECypChl OCTAIOTCS HEUCIOIb3yEMBbIMU aKTUBHBIM
MOTOKOM yciyr. JleTanu ucrnoib30BaHud TaiiMayTa aid napamerpoB Jomyctumoro QoS cM. B [IpunoxxeHun
Ck [ITU-T J.112-B].

s Toro uto0Ob! amantep EMTA cmor oOHoBuTh Tarimep, CMTS JIOJDKHA wundopmuporats EMTA o
3HAYEeHUM TaiiMayTa (BpeMEHHU OXXuAaHus) IJis mapameTpoB AkTuBHOro QoS B orBere Ha 3anpoc EMTA o
pesepBupoBanui (T. . B coobiennun DSA-RSP).

3HavYCHHEM TI0 YMOJTYAHUIO IS JAHHOTO TakimMepa siBisiercs 0, uro ykazpiBaeT CMTS He ompammuBaTsk MOTOK
yCIyr 00 aKTUBHOCTH.
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Jomonnenne 1

CueHapum Kpaxxu ycJayr
(JlaHHOE MOTIOJTHEHNE HE SBIISETCS HEOTHEMIIEMOM YacThIO HAaCTOsIIeH PexomMmennannm)

3nech BBIICICHBI HECKOJIBKO BO3MOXKHBIX CIIEHAPUEB KpPaKHd YCIYr (MUpaTcTBa), YTOOBI BHICBETHTH
HEOOXOMMOCTh B TUHAMHYECKOM aBTOpH3AlUY, HEOOXOIUMOCTh B MIPOTOKOJIE 2-(a3HOr0 Pe3epBUPOBAHUS
pecypca, HeoOX0AUMOCTDh B IUTIO3aX M HEOOXOJIMMOCTh B KOOPAMHAIIMH IUTI030B. [IpoekTipoBanme crucreM
BO3JIaraeT Ha a0OHEHTOB OOJBIIYIO OO0 YIpPAaBICHUS OE30MaCHOCTHIO CEaHCa, TAC €€ JIETKO MOXHO
YBCJIHUYUTH C IMOMOIIIBIO HOBBIX TEXHOJIOTHUH U NpeaAOCTaBJIATh HOBBIC U MEPEAOBLIC YCIYTI'H. B 10 BpEMs KaK
aTa "KOpPEKTHpPOBKAa Ha OyayIiee" sBISETCS LENbIO pa3pabOTKH, HYKHO NPU3HATH, YTO 3TO OCTABIISET
OTKPBITHIM IIHPOKWH JUama3oH BO3MOXKHOCTEH I MoIleHHWYecTBa. JTo llpmimokeHne oO0CyKmaeT
HEKOTOPBIE U3 TAKUX BO3MOXKHOCTEH, M KaK apXUTEKTypa curHaiu3anuud QoS mpeaoTBpaiaer ux.

OCHOBHO€ TMpPEJIOJIOKEHHE COCTOMT B TOM, 4TO ajantep MTA He SBIAE€TCS HEBOCIPUUMYHUBBIM K
BMEIIATEIbCTBY KIMEHTA, U YTO CYIIECTBEHHBIH CTUMYJ Ui O€CIIaTHOTrO OOCITyXKMBaHHUA OYAET BECTH K
HEKOTOPBIM OYEHBb CJIOKHBIM TIOIBITKAM COPBATh JIIOOBIE CPEICTBa YHPABICHUS CEThIO, BO3JIOKEHHBIE Ha
amantep MTA. DTo BMeIIaTensCTBO KIMEHTa BKIIOYaeT (HO HE OrPaHMYCHO TOJIBKO STHM) OTKPBIBAaHHE
YCTPOHCTBA W 3aMEHY YCTpPOMCTB mocTosHHOW mamatu (ROM), 3aMeHy HHTETpPabHBIX MHKPOCXEM,
30HAMPOBAHNE U MHXEHEPHBIA aHann3 pa3paboTku agantepa MTA u naxe nmonHyto 3ameny agantepa MTA
CHelnManbHONM Bepcuel 'depHoro" pblHKa. B TO BpeMs Kak CyLIECTBYIOT TEXHHYECKHE PEIICHHS IO
(dm3udeckoir 3amure amantepa MTA (Hampumep, MOCTaHOBKA JIOBYIIKH IIYTEM HAIOJHEHUS KOPOOKH
CMEPTOHOCHBIM Ta30M), OHH HE CUUTAIOTCS IPHEMIIEMBIMH.

Tak kak amantep MTA MOXHO XapaKTepH30BaTh TOJLKO €ro MPOIECCOM Mepenayd WH(HOpMAaIUH 10 CETH
DOCSIS, oka3biBaeTcst BO3MOYKHBIM, 1 BEChbMa BEPOSTHEIM, YTO OyIeT HaIMcaHo MporpaMMHoe oOecrieueHue
MIePCOHAITLHOTO KOMITBIOTEPA, KOTOPOe OYIET mopakaTsh noeaeHnto ananrepa MTA. Takoit nepcoHaTbHBIN
KOMIIBIOTEp MOKET OBITh HepazauuuM oT peanbHoro anantepa MTA. IloBeaeHune mnporpaMMHOTO
obecrieueHus B 3TOM CIy4ae HaXOAHUTCS O] TIOJTHBIM YIIPaBICHHEM KITUCHTA.

Hanee mnannpyercsi, uto B MTA OyayT ocymiecTBiIeHB! HOBBIE YCIYTH, U YTO MPOTPAMMHOE YTIPaBJICHHE
TAaKUMH HOBBIMH YCIyTaMu OyJeT 00ecCreueHO MHOXECTBOM (HUPM-TIOCTABIIMKOB. JTO OOHOBIIEHHOE
porpamMmHoe obecrieuenne OyaeT HarpyxeHo B agantep MTA, ocTaBisis OTKPHITOH BO3MOKHOCTE KITUEHTOB
O 3arpy3Ke M3 TJIaBHOW CUCTEMBI CIEIUABHBIX YPE3aHHBIX BEPCHil, KOTOpble 00eCTICUHBAIOT OecIuiaTHOE
oOciyKHBaHue. 31ech He KacaroTcsi mpoOieMbl "TPOSHCKUX KOHEH" B TaKOM 3arpyaeMoM IMPOTpaMMHOM
o0ecrieueHu , TOCKOJBKY 3TO CYHMTAETCS WIACHTUYHBIM CETOMHSIIHEH MpoOjeMe KIMEHTOB, OTIAFOIINX
HOMEpa CBOMX KPEAWTHBIX KapTOUYeK /WM TepCOHANbHBIE HacHTH(HUKanunoHHbIe HOMepa (PIN). 3mecw
00€CTIOKOEHBI KIIMEHTOM, IPeTHAMEPEHHO 3arpy KarolinM ClielualbHOe IPOrpaMMHOe 0OecrieueHne, KoTopoe
JIENIaeT TOJIBKO TO, YTO CIYXKHT €ro/ee Hauiy4IlIuM UHTEepEeCcaM.

1.1 Cuenapuii Ne 1: KiimeHTBI, caMH yCTAHABJIMBAKOIINE COeIMHEHNS ¢ BbICOKUM QoS

Apnantep MTA ¢ 10CTaTOYHBIM MHTEIUIEKTOM MOJKET MIOMHUTbH MPOLLIbIe HAOpAHHBIC MyHKTHl HA3HAYCHUS
ajipec MyHKTa Ha3HAYCHUS, WIIM MCIOJIb30BaTh HEKOTOPBIA APYrol MeXaHu3M, 4ToObl onpenenuts [P aapec
IyHKTa HasHayeHus. OH MOXKET TOrja CUTHAJM3UPOBATH TAKOMY IIYHKTY Ha3sHAY€HMs HEIOCPEACTBEHHO
(C HEKOTOPBIM COTPYAHWYECTBOM JPYTOr0 KJIIMEHTA), M COTJACOBBIBATh COECTUHEHHE BBICOKOTO KadecTBa
obcmyxkuBaHusi uepe3 uHtepdeiic cetn DOCSIS ans BcTpoeHHOro kiueHTa. Tak Kak B MHUIMAPOBAHHUU
ceaHca HUKAKOW areHT CETH HEe HCIONb3YyeTcs, TO He OyAeT MPOM3BOAWTHCS 3aIMCh JUISI BHIUCKH CUETA.
IIpenoTBparenune 3TOro cLeHapysl OCYIIECTBISIETCS 3aTpeOOBaHNEM TUHAMUYECKOW aBTOPU3aLUH B CUCTEME
CMTS; 6e3 aBTOpH3alIMH MOMBITKA NOJIYYHUTh BEICOKOE Ka4eCTBO 0OCITYKMBaHUs OyJIeT TepreTh Heyaady.

BrimieynoMsiHy TEIN  clieHapuii  TpeOoBanm COTpyJHHYECTBA JIBYX BHAOW3MEHEHHBIX amantepoB MTA.
[lomobHass kpaka ycioyru Moria OBITh COBEpIIEHA TOJBKO C BHIOM3MEHSIEMBIM HHHLMATOpPOM. Ecmu
ucxonsanmi agantep MTA st ycTaHOBJICHHSI ceaHca UCTIOIB30Ball areHTa CETH, TEM CaMbIM B CTaHAApTHOM
MaHepe MHQOPMHUPYS IMyHKT Ha3HAUYEHHsI O BXOJSIIEM CEAaHCEe, HO OISITh CaM COIJIacoBasl BEICOKOE KaueCTBO
oOciy)XxuBaHHA, TO HE ObTa OBl MOPOXKICHA 3aMHCh IS BBIMUCKKA CYETa, W WHHUIMATOP ITONydriT OBl
OecruiaTHbI ceaHc. CHOBA pellIeHHe COCTOUT B TOM, YTOOBI TPEOOBATh UCTIONB30BAHUE IIITFO30B B TEPMHUHAIAX
CMTS.
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1.2 Cuenapuii Ne 2: KinimenTsl, HcnoJib3ylonue npeaocrasisieMoe QoS /sl HepeyeBbIX
TPWIOKEH Ui

Cratnuecku obecriednBaemMoe kadecTBO QoS MOKeT onpenessTh KIMEeHTa TOJIBKO KakK 3aKa3yuka, KOTOpOMY
pa3pelieHo BBICOKOE KauecTBO OOCHTy>KMBaHUsA. HeT HHMKAakoro orpaHMYeHUs Ha HUCIOJIB30BAHUE YCIYTH.
B yacTHOCTH KNMEHT, KOTOPBIH MOAMMCAICS HAa KOMMEPYECKYIO YCIYTy TOJOCOBOM CBSI3M W IIO3TOMY
YIIOJTHOMOYEH aKTHBUPOBATH IIMPOKOIIOIOCHEIE COSAMHEHIS ¢ HU3KUM 3ara3apiBanneM depes cetb DOCSIS,
MOXET HCIIOIb30BaTh ATY CIOCOOHOCTH JJIsl IEPEMEIIICHHUS 110 BCEeMHUPHOH cetn (web surfing) wim muist npyrux
MPWIOKEHUH IEepPCOHAIbHOTO KOMITbIoTepa. [IpenoTBpalieHne 3TOTO CLHEHApUsl OCYLIECTBISIETCS IMyTeM
3ampoca JUHAMH4YecKoW aBTopu3amuu B cucreMe CMTS; nombiTKa NONYyYUTh BBICOKOE KadeCcTBO
oOciry)xuBaHHA 0€3 MPOBEPKH MTOJIHOMOYHI OYEeT TEpIeTh HEyAaqy.

1.3 Cuenapuii Ne 3: Anantep MTA, MeHSI0IIUIA aipec MYHKTAa HA3HAYEHUS B pevyeBbIX MaKeTax

JpyruM npuMepoM sBiSeTcs cilydai, koraa Aasa aganrepa MTA, KoTopbele HaXOASATCA AAJEKO IpYT OT Apyra,
KaX]Iblil yCTaHaBIMBAET MECTHBIM ceaHc. Kak TOJMBKO mojioca MPOMYyCKaHUS U COECAUHEHUE YCTaHOBJICHBI,
apantepsl MTA 3atem u3mensitoT [P agpeca B RTP nmotokax, uro0s! yka3eiBaTh ApyT Apyra. Cucrema BBITUCKH
CYETOB MPOJOKAET HAUUCICHUE OIUIAThl KAKAOMY U3 HHUX JUI1 MECTHOT'O CEaHCa, B TO BPeMs KaK KIMEHTEI
(hakTHYeCKH 3aHATHI B CeaHCe JaJIbHEH CBsA3H. ITO TpedyeT, uTo0sl B cucteMe CMTS uMmennch MeXaHU3MEI,
KOTOpBIE OOECTIEYMBAIOT IOCTYI K 0oJiee BRICOKOMY KadecTBY (Q0S, OCHOBaHHBIHN TOJIBKO HA MPEIBAPUTEIHHO
pa3penieHHbIX QUIbTPax nakeToB. TakuM 0Opa3oM, B JOMOTHEHHUE K 2-(pa3HOMY yNIPaBICHUIO PECYPCOM, STOT
CIIEHapHil MOTHBHPYET MOTPEOHOCT B (PMIIBTPaX MAKETOB B ILTIO33X.

1.4 Cuenapuii Ne 4: Ucnosib30BaHHe MOJOBHHHBIX COeTMHEHUH

OTO mpuUMep KpaxHw YCIYrH, KOTOpas MOria Obl NPOW30MTH B OTCYTCTBHME KOOpAMHAIMU IILTIO3A.
[Ipeamonoxxum, 4To OJUH KIHEHT B ceaHce PUKCUPYET PECypChl ceaHca, a Ipyroi — Het. Hanmpumep, ckaxem,
YTO 3aBEpIUAIOIIMN KIMEHT (PUKCHUPYEeT pecypchl ceaHca, HO TepHHUT HeyJady B OTIPAaBKe HAAJIEKAILEro
COOOIIEHNs] CHTHAJIM3ALNHN, TOATOMY (HUKCHPYET CBOM PEecypchl TOJIBKO HHHIMATOpP. B 3TOM ciyuae
OTKPBIBAETCA TOJIBKO OJUH IUIIO3, a IOJIB30BATENH U CETh OCTAINCH C ITOJIOBUHHBIM COEIMHEHUEM. 331aBasiCh
TEeM, YTO WHUIMATOP He (UKCHPOBAJ CBOU PECYpPCHl, CETh HE MOXET 3aKOHHO HAYUCIATh OIUIaTy
[I0JIb30BATEIII0 33 IIOJOBUHHOE coenuHeHue. OJHAaKO OKa3bIBA€TCs BO3MOXKHBIM JJIsI JABYX TalHO
CrOBapMBAIOIINXCS KIMEHTOB YCTaHABIMBATh JBA MOJIOBUHHBIX COEIUHEHMs (HM Ha OJHO M3 KOTOPBIX HE
BBINKCBIBAETCS CYET), KOTOPbIE MOTYT OBITh OOBEAWHEHBI, YTOOBI 1aTh MOJHOE COSAMHEHHE MEXAY TUMH
IBYMsI Y9aCTHUKaMH. DTO TPUBOAUT K OECIIaTHOMY cCeaHCy. MOIIEHHHYECTBO 3TOTO THUIA MOXKET OBITh
MIPEIOTBPAIIEHO TOJIBKO IIyTEM CUHXPOHHU3AIMH OTleparyii ABYyX IIII030B.

1.5 Cuenapuii Ne 5: PanHee 3aBepiienue, mocjie KOTOporo oCcTajJoch MOJOBHHHOE COeIMHEHHE

KoopnuHanus mnmo30B TpeOyeTcsl TakKe NMpH 3aBeplieHUH ceaHca. IlpenmonoxuM, uto amantep MTAo
BbI3bIBaeT amantep MTATu uratur 3a ceanc. [lockonmsky amantepy MTAo HauucsieTcs Tuiata 3a ceanc, OH,
HECOMHEHHO, IMEET CTHUMYJI BBITYCTUTH coobieHne Release k cucteme CMTSo, 4T00bBI 3aKpHITH CBO IILTIO3
M OCTAHOBHTH HauKcieHue omarel. OaHaKo, eciu agantep MTAT He Boiyckaer coobmienue Release, uto0sr
3aKpbITh nUTI03 B cucteMe CMTST, To ocraercs monoBuHHOE coenuHerne. B atom ciydae aganrep MTAs
MOJXKET TMPOJIOJDKUTh MOCHLIATh TOJIOC W/WiM JaHHbie K amantepy MTAop 0e3 BBIIKMCKH CUeTa 3a CeaHC.
CrenoBatensHO, OT U032 Ucxonsmiel cropoHsl B cucteMe CMTSo nomkHO OBITH BBIMYIIEHO COOOIIEHHE
Gate-Close, uTo0bI 3aKpbITh 1UTI03 3aBepiiaroiiell cropossl B cucteme CMTSt.

1.6 Cuenapuii Ne 6: [lognesibHbIE COO0IIEHNS KOOPANHALMH ILTH32

Kaxnpiit anantep MTA 3Haer ornuuurtensHyto 4epTy cBoer cuctemsl CMTS, u 3Haer 5-kpaTHyro rpymnmy
B3aMMOCBSI3aHHBIX JJIEMEHTOB JaHHBIX, KOTOpble ero cucteMa CMTS wucnone3yer s ompeneneHus
naeatudukaropa GatelD. Anantepst MTA MOTYT BBIIONHATH pa3indHBIE BHBI CKBO3HOTO COTJIACOBAHUS
Mepe 3alpocoM PECypcoB; B HYACTHOCTH, OHHM MOTYT JIeTKO OOMEHHBaTbcs HH(pOpMalnel O CBOMX
uaentudukaropax GatelD. 3atem amantep MTA moxer danbcupuuuposats coodmenue Gate-Open,
MIOCBUTaEMOE KOHITYy, KOTOPBI HE IUIATUT, W TOJYYUTh OJHOCTOPOHHEE COEIWHEHHE, Ha KOTOpOE He
BbIMKCHIBaeTca cueT. OCyIeCTBUB 3TO JIBAX/bI, MOJy4YalOT IIOJIHOE COEIMHEHHe, Ha KOTOpoe He
BBINMChIBaeTCs cuet. O1HO penreHue 3Toit mpodiemsl 1 GateController cocrout B Tom, 4T00BI 1aTh CUCTEME
CMTS k1104, HCTIONIb3YEMBIH [Tt cooOmennii Mexay cucreMamu CMTS, Ha OCHOBE 0 KaKIOMY ceaHcy (Hiu
10 KaXXIOMY IILTI03Y ).
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1.7 Cuenapuii Ne 7: O0man, HaNpaBJIeHHBIH MPOTHB HeKeJlaTeJbHbIX BBI3BIBAIOIINX
MOJIb30BaTeJIei

Bnaromapst moapoOHOCTAM IMOCIEAOBATEILHOCTA YCTAHOBKH BBI30Ba BO3MOXKHO, YTO aBTOPU3ALIUS MOJIOCHI
MPOITyCKaHMs B IIYHKTE HA3HAYCHUsS OyJeT OoJiee MIepOoi, YeM 3TO JeNaeTcs B UICTOYHUKE. 3a/1aBasiCh ITHM,
OKa3bIBACTCA BO3MOXHBIM ISl BBI3BIBACMOTO YYAaCTHHKA PE3EPBUPOBATh M PACTPEICNATh MOJOCY
MIPOIYCKaHMS 3HAYUTEIILHO BBIIIE OKOHYATESIIHOM COTJIACOBAHHOW BEIUYMHBI, YTO MPUBOIUT K HAYUCICHUIO
OIIaThl HAa BBI3BIBAKOIIICTO y‘-IaCTHI/IKa, KOTOpOG BBIIIC, YEM OXHNIOACTCA. EYZ[qu I[OCTYHHI)IM, 9TO, ITOXOXKE,
HCIIOJIb30BAJIOCH OBl IPOTHB CICIIHATUCTOB 110 TEIEMAPKETHHTY, CONPOTUBIISACH HEXENATSILHBIM BBI30BaM B
TeueHue ooeaa.

IIpu ycrmoBwm, 9TO pecypchl ceanca aBTopu3oBaHbl cepepoM CMS o mosrydenwst 3amnpoca amanrepa MTA o Takux
pecypcax, MbI cTpaxyemcs oT Toro, uto CMTS paspemmt 3ampoc o 0obleM KOIHYECTBE PECypCcoB, YeM ObLIO
aBTOPU30BAHO.
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Jlonoanenne 11

COPS (o0mas oTkpbITast CJIY:K0 MOJIUTHKHI)

(/laHHOE TOTIOJTHEHHE HE SABIIAETCSA HEOTHhEMJIEMOM JacThIO HAacTOAIIeH PexoMeHmanmm)

1.1 Ipouexypst u npuHmunsl COPS

B nanHom JlomonHEeHHH TPEACTaBICHO KpaTKoe omucanue mpouenyp u npunmumnoB COPS, u xak COPS
OTHOCHTCS K APYTUM MPOTOKOJIaM, TakuM kak LDAP.

IIpotokon oOmeit otkpbiToi cimyk0b1 momutuku (COPS) sBmsercs mporokonoM "kiueHT/cepBep”,
OTIPE/IETICHHBIM JUISI WCIONB30BaHMS B ympaBieHHHd AocTyrmoMm B ceTsx QoS RSVP/IntServ u DiffServ.
Ob6cnyxuBanne COPS Brimonnsercs nocpeacrsom TCP/IP, ¢ ucmons3oBaHHEM XOPOILIO W3BECTHOTO MOPTa
HoMep 3288. O0nekTel COPS Mornm OB pa3MemaThcss Ha MOTPAaHWYHBIX CETEBBIX YCTPOWCTBAX M cepBEpe
MIOJIUTUKH. [[71 rap-CTpyKTYpBI ONIpeAeIsIoTCs TpH (PyHKIMOHATIBHBIX 00BEKTA!

. Touka pemenns momutuku (PDP) — O6wekr cepepa B ycayre COPS, KOTOpBI TpHHHMAET
OKOHYATENIFHOE pEeIIeHHEe 110 JIONMYCKY WM OTKJIOHEHHIO CeaHca, OCHOBAaHHOE Ha WH(POPMAIUH
IIOJIMTUKHU, K KOTOpOﬁ OH UMECT AOCTYII. O)KI/II[aCTCSI, YTO 3TO OOJIZKHO 6LITI> OCYHICCTBJICHO KaK
MPHUIIOKEHNE B yCTPOWCTBE aBTOHOMHOTO CEepBeEpa.

. Touka mnpunyxaenuss noiautuka (PEP) — OObekr kmmenta B cuyxOe COPS, xkoTtopslii
KOHCyNbTHpYyeTcst ¢ Toukod PDP, 4ToOBI oOcCymiecTBUTH pELIEHHS MOJUTUKUA WM IOIYyYUTh
MH(OPMAIHMIO TIONIUTHKH, KOTOPYIO OH MOKET CaM HCIIOJIb30BaTh JUIS OCYIIECTBICHHS PELICHUHN 10
YIpaBIeHHUIO AOCTynoM; Touka PEP MoskeT momy4ars 3ampocsl Ha yCIyTy U HHALIMUPOBATH BOIIPOC
k Touke PDP, urto mpuBemer k OTKIMKYy Buaa "uaru/He-uaru", wiu Touka PEP wmoxer
uHpopmupoBatb Touky PDP, 4to oHa >xenaer momydaTh Ha He3ampamiBaeMOi OCHOBE PELLECHUS U
MH(OPMAIINIO, OTHOCSIINECS K TIOJUTHKE.

. Touka mectHoro pemenus (LDP) — Mectnas Bepcusi Touku PDP, xoTtopas mMoxer mpuHUMATh
pellenrs, OCHOBaHHbIE Ha MECTHOH MH(opManuu Wi Ha MHpOpPMAIHMU, KOTOPYIO 3alIOMHUIH W3
npeapaymux pemennid. Pemenne Toukn PDP Bcerma obnamaer mpeBOCXOACTBOM Hal PELICHHUEM
Touku LDP.

[ocnenosatensHocts COPS, ucnons3yemas B koHpurypanuu RSVP/IntServ, nokazana na pucyske 11.1

Touka pemeHusd NNOJIMTUKA

Koneunas cucrema KpaeBoe ycrpoiicTBo OTIOPHBI >ITEMEHT Kpaeroe ycrpoiicTBo Koneunas cucrema

Touka npuHYKAEHHS NOTUTUKH J.163(07)_FIl.1

Pucynoxk I1.1 — ITIporokos COPS

B nocnenoBarensnoctu COPS knuent rouku PEP sBnsiercs oTBETCTBEHHBIM 3a IIEpBOHAYAIBHOE YCTAHOBIICHHE
ceanca ¢ Toukod PDP, ucnonedys wmH(bOpManmio, koropas b0 koHurypupoaHa B Touke PEP, mmGo
orpejiesieHa HeKOTOPBIMHU JIPYTUMH cpeacTBaMu. Kak TOJBKO CeaHC YCTaHOBJICH, €CIIM MOTPaHNIHOE CETEBOE
ycrpolictBo mosyuaet coobuienue (1) RSVP, ono mopoxnaer 3ampoc st oopaborku k Touke PDP (2), uto
OITMCBHIBAET KOHTEKCT 3ampoca M nepeHocuT mHpopmanumio o 3ampoce. Touka PDP 3arem otkmukaercs (3)
peLIeHUEeM NPUHATh WM OTKJIOHHUTH 3aIpoC, U €CIM OH JOIYCKAaeTCsl, TO NOIPaHUYHOE CETEBOE YCTPOMCTBO
IPOI0JIKACT JISHCTBOBATh, Hanpaniss coobiienue RSVP nanee B cets (4).

Kaxnplit ceanc mommepxkuBaercs coobuienueM Keep Alive [mopnepkuBaTh JIEHCTBYIOIIMM|, KOTOpOE
KOHTPOJIMPYET, UTO CEaHC SIBJISIETCS aKTUBHBIM B ClTydae, KOT/a B OCJIeAHEee BpeMsl He ObUIO MOIy4eHO HUKAKOTO
coobmenus. Kaxaprit 3anpoc RSVP nnm apyroii 3ampoc onpenensercss AeCKPUITOPOM, KOTOPBIA MOYKET OBITh
KCIIOJIb30BaH, 4YTOOBI 00OBEIMHUTH OTKIIUK, ITOCIICIYIONINE HE3apaluiBacMbIe OTKIMKY U OTOOM.
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Coo0meHnsi MPOTOKONa paciuupseMbl Ha apyrue 3amadn. OHH cocTosT u3 koma Op, Onmpenemsioiero,
SBJIsIeTCA I coodOmieHune tuma Request [3ampoc], Response [oTkiuk] wiau 1pyroro THiia, COpoBOKIAEMOTO
CaMOOTIPEICISIOIUMHC OOBEKTaAMH, KXKIBIH U3 KOTOPBIX COJCPKHUT Kiacc OOBEKTa M HICHTU(PHKATOP
Bepcuu. Kaxnpili 00bekT BKIIOYaeT B ceOs HOMEp Kiacca, KOTOPHIA OMpedersieT, YeM SIBISIETCS OOBEKT,
HampuMmep, oObeKT TaiiMepa WM OOBEKT PELICHUs, IUIIOC TUN Kjacca, KOTOPBIA ONpenenseT MOATHIT MIIH
BEPCUIO KJ1acca, KOTOPBIN HCIIOIb3yETCs

Jpyrue kinaccel 00bEKTOB BKJIIOYAIOT B ¢e0s1 JaHHBIC pacipeecHHsI MOJOChl MTPOMYCKaHUs, HEOOXO0IUMbIC
JUTSL OTIPEJICIICHUS] PECYPCOB, 3alpPalIMBACMbIX IOJIB30BATEIEM, H OOBEKTHI IMOJIMTUKH, KOTOPBIE MOTYT OBITh
repecitanbl BHU3 OT Touky PDP s Bximrouenus B coobmienrne RSVP, korma oHO OTCBIIIaeTCS B CETh.

1.2 Cpasaenue COPS u LDAP 1151 moJMTHKH

N ycnyra COPS, u npotokon LDAP cBsi3anbl ¢ ympaBieHHEM, OCHOBAaHHBIM Ha IMOJUTHKE, OJHAKO OHHU
JOJDKHBI 00€CIIeYrBaTh OUYE€Hb HETIOX0XKHE (DYyHKITHH.

Yeayra COPS paspabateiBaeTcs 1T KITHEHTA, YTOOBI 3alIpalIuBaTh PEIICHUE OT TOYKH PEIICHUS TIOTUTHKH U
B3aUMOJEUCTBOBATh ¢ TOukoM PDP jyisi akTMBHOroO ywacTuss B YHpaBICHMM IOJIUTHKOM M B BOIIPOCAX,
cBs3aHHbIX ¢ nonutukod. Touka PEP, kotopas nemaer 3ampoc, MOXKET HE UMETh HUKAKOro (pakTHIecKoro
3HaHUs O IOJMTHKE W rmojyaraercs Ha Touky PDP, 4ToObl mpuHSTH pelieHus,, OCHOBaHHBIC Ha €€ 3HAHUU
nonuTHKH. [IpoTokon mo3Bosnser Touke PEP nepecsutats naopmaruio o 3anpoce k Touke PDP, a touke PDP
— TepechlIaTh Ha3aj pelieHue O TOM, II03BOJISTh WM OTKJIOHSTH 3aIrpoc.

IIporokon LDAP paspaboraH i KIWEHTa, YTOOBI 3alpalldBaTh CIPABOYHYIO 3alHCh OT CIPAaBOYHHKA.
qDYHKIII/ISI JJIA UCITIOJIB30BAaHUA 3allMCHU 3aBHCUT OT KJIHMCHTA, KOTOpLIﬁ JOJIZKECH OBLITH CIIOCOOEH MOHUMATH
W3BJICUCHHYIO 3allUCh W MPHHUMATH pElIeHHEe, KaK HCIOoNb30BaTh uHpopMmanuto. CepBep NOMKEH OBITh
croco0eH K HaXOXKACHUIO MPaBWIBHON 3aIUCH, OCHOBaHHOW Ha MH()OpMAIUU B 3alpOce, KOTOPBIH MOXKET
BOBJIEYb (DYHKIIMIO TIOMCKA FITH M3BJICUEHIS] MHOTOKPATHBIX 3aITUCEH.

U ycamyra COPS, u npotokon LDAP mMoryT ObITh HCTIONB30BaHBI B KOHTEKCTE yIpaBieHus JocTynoM RSVP.
Ycnyra COPS 6buta 661 ncnonb3oBana Mexxay Toukamu PEP u PDP, uroGb1 HanpaBisTh 3ampoc Ui aHaau3a
Ha ocHOBE MOIUTHKH. [IpoTokoa LDAP Ov11 651 icTIONB30BaH Mexay Toukoit PDP u cepepom CripaBovHHKa,
YTOOBI OCYIIECTBIIATH IIOMCK U BEIOOPKY 3amrceil HOTUTHKH, CBI3aHHBIX C HCXOIIINMU aJpecamMu 1 aipecaMu
MyHKTa HazHaueHust Ansi 3ampoca RSVP. Touka PDP 3atem mpunmmana Obl perieHHe, OCHOBAaHHOE Ha
W3BJICYCHHOM MH(OPMAMK MOJIUTHKH, U Hcnonb3oBana ycryry COPS, uyToObl nepecsuiaTh Takoe pelieHue
obpatHo k Touke PEP. CMm. pucynox I1.2.

Touka pemieHus: NOTUTHUKHU CrnpaBouHHuK

LDAP

v

EEEEEEEEEE B |

KoneuHnas cucrema Kpaepoe ycTpoiicTBo OTOpHBII IeMEHT KpaeBoe ycrpoiicTBO Koneunas cucrema

Touka npuHyXI1eHUs NOJTUTHKH J.163(07)_FII.2

Pucynoxk I1.2 — Mogear COPS u LDAP
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Homonnenne 111

Anamm3 TCP

(/laHHOE TOTIOJTHEHHE HE SABIIAETCSA HEOTHhEMJIEMOM JacThIO HAacTOAIIeH PexoMeHmanmm)

B nanHnoit Pexomennariu onucan uHTepdeiic Mexay kortpomuiepoM numno3a (GC) u cuctemMoit 0KOHEYHOTO
ycrpoiicTBa kabenpHoro MojieMa (CMTS), momiexkaniuii UCIIOIb30BAHUIO JJIs aBTOPHU3AIINH ILTI03a, KOTOPOe
TJTaBHBIM 00pa3oM MOIIEPKUBAET IPOTOKOJI, OCHOBAHHBIN Ha TPaH3aKIINH, T/I¢ KaXKaas TPAH3AKITUS SBIISCTCS
HezaBucuMon. Ilporokon TCP moker OBITH HCIIOJNB30BaH B Ka4yeCTBE TPAHCIIOPTA IJIs 3TOTO OOMEHa
coobOmeHusiMu. OTHAKO BO3HMKIIO HEKOTOPOE OECIOKOWCTBO OTHOCHTEIBHO MOCIEICTBUI HMCIIOIb30BaHUS
nporokona TCP. B nmanrom JlonmoigHEHHH UCCIEAYIOTCS HEKOTOPBIE U3 ATHX MOBOAOB I OECIIOKOWCTBA U
MIPEAIaraloTCs HEKOTOPHIE MMOTEHITHANIBHBIC PEIICHIS, KOTOPEIE MOTYT 00€CIIeYUTh MPUEMIIEMBIH TPAHCIIOPT
IIyTeM ONTHUMU3ALUH pealIn3allii U HaCTPONKHU peanu3anuu npotokona TCP.

ITpu pa3paboTke ceTH clenyeT MOoAACPKUBATH KEIACMYIO CTENICHb HAJICKHOCTH U paboUnX XapaKTEPUCTHK B
PEeXUME pPeaTbHOTO BPEeMEHH.

1.1  TpeGoBanus

PaccmoTpuMm cHauama TpeGoBaHMS 1O TPAHCIOPTHOMY MPOTOKONY JJS B3aUMOJCWCTBUS MEXAY
koHTposnepom GC u cucremoit CMTS:

1) TpeOyercst HamexkHasi TOCTaBKa COOOIICHUMN JJi COOOIEHHUM, KOTOPhIMA OOMEHUBAIOTCS MEXKIY
koHTposepoM GC u cucremoit CMTS.

2) B HOopManbHOM cnyyae (0e3 morepu makera) OOMEHY COOOLICHHSIMH CIIEAyeT HMETh HHU3KOe
3amna3apIBaHue (mopsaKa MUJUTMCEKYH ). Hy)KHO HMeTh 10CTaTOYHO HU3KOE 3ana3AbIBaHue JaXKe IPH
moTepe makera (TopsIKa eCATKOB MAJUTHCEKYH]T).

3) KenatenbHo, 4TOOBI MHOTOKpPATHBIE 3aPOCHI HE BBIONHSIIACH OIHOBPEMEHHO. DTO BBI3BAHO TEM,
YTO YCTaHOBJICHHE MHOTOKPATHBIX BBI30BOB, IOXO0KE, OyAET MPOXOAUTH OAHOBPEMEHHO.

4) Ecnm ecTb BEpOSTHOCTB, YTO A0JKHA OBITH OJ0KHpoBKa 3aronoBka muauu (HOL), To atoro crexyet
n30erars.

5) BeposiTHO, OyZeT mpoIoiDKuTeNbHAs yCTaHOBUBILASCS accouuanus (Mo KpaiiHel Mepe, Mopsika

HECKOJIBKUX MHUHYT) MexAy kKoHTposiepoM GC u cucremoit CMTS. Onnako, Kkoraa umeercst 0TKa3
koHTposuiepa GC, mpoliecc yCTaHOBJIEHUS HOBOro coeauHeHus K cucteme CMTS He go0ibKeH
3aHUMAaTh Ype3MEpHOE BpeMs. DTO OCOOCHHO BEPHO, KOTJa YCTaHOBJIEHHE HOBOTO COEIMHEHHUS
MIPOMCXOANT B TEUEHHE BPEMEHHM, KOTJ]a YCTAaHABIMBAETCS BBI3OB.

1.2  PexoMeHayemble M3MeHeHHUsI

KopoTko m3MeHEeHUs, KOTOpPBIE PEKOMEHAYIOTCS JUIsl HECTIOKHON peanmu3anuu nporokona TCP, sBusroTcs
CIIEeTYIOIUMHU:

1) W3MeHnTh MeXaHW3M BBIIEP)KKH BPEMEHH ISl YCTAaHOBJICHHS COEAMHEHHUs (chenaTh ero Ooiee
aKTHUBHBIM).

2) ITo3BonuTh OOJIBIIIEE OKHO I1OCIIE YCTAHOBJICHUS COCIUHEHNUS.

3) Nmerr muOTOKpaTHBIE coeamHeHuss TCP wa kaxnmyro mapy GC- CMTS, uto0bl oTpaboTarh
noreHuuanbHsle npodnemsl HOL (HanpumMep, HCTIONb30BaTh UX HA IUKINYECKONH OCHOBE).

4) CHusutp auckperHocTs 500 MC BBIIEPKKH BPEMEHHU.

5) Briximounts anroput™ Nagle Ha niepenaromieM KOHIIE, 4TOObl YMEHBIIHUTD 3aa3/IbIBaHue.

6) NmeTs He Omoxupytommiicss HHTEpEiic Mexay IPUIIOKEeHHEM U cTekoM rpotokona TCP.

OcTtaBmasicss 49acTh 3TOro llpmiokeHust maeT MOAPOOHOCTH TOTO, KaK O3TH W3MEHEHUS MOTYT OBITh
OCYIIIECTBIICHBIL.
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111.3  Ycranosiaenue coennnennss TCP, Bo3neiicTBy0IIee HA 3a/IeP:KKY IOCIe HaGopa HOMepa

YcranoBnenue coenuHeHus nporokona TCP ucmoiab3yeT BXOKACHUE B CBA3b TPEMS dTAlaMH CICTYHONHM
obpazom (cm. pucysok II1.1).

Wnunumarop 3aBepIIUTEITh
-
SYN, ACK
e

J.163(07)_FIIl.1

Pucynok III.1 — YcranoBienue coenunenusi TCP

[Iporoxon TCP ocyuiecTBiseT MOBTOPHYIO Iepeady CErMEHTOB, KOTOPBIE ITPEINoIaraloTcsl yTepsHHbIMHU, Ha
OCHOBE OIICHKM BPEMEHH Ilepeladyd B NPSIMOM WM OOpaTHOM HampaBieHuu (1o Nuieidy) A U cpemHero
oTtkinoHeHus D ot A. 3HadeHWE BBIIECPKKH BpeMeHHU MOBTOpHOH mepenadn (RTO) 0OBIYHO BBIYHCISETCS C
HCIIOJIb30BaHUEM (DOPMYJIBI:

RTO = A +4D,
HO HavansHOE 3HaYeHHe RTO BRIUUCIISIETCS ¢ HCITONB30BAaHUEM (OPMYIIBL:
RTO =A + 2D,

rae A u D mepBoHayalbHO YCTaHABIMBAIOTCS, COOTBEeTCTBeHHO, B 0 um 3 cexyHnel. Korma mpoucxomut
MOBTOpHAasg Iepefaya, K TekymeMmy 3HaueHHto RTO npuMeHseTcss 3KCIOHEHIMAaIbHBIM BO3BpAT,
HCTIONIB3YIOIINI MHOXKUTEND 2. Takum oOpa3om, 1 mepBoro cermenTa 3uaderre RTO BerauciseTcs Kak:

RTO=0+2x3=6.

Taxum oOpa3oM, ecnu HadanbHBIA cerMeHT SYN yTepsH, TO MOBTOpHas Iepenada He OyAeT MMETh MecTa
pasblLIe 3a7epXku 6 cekyna. B Takoe Bpemst 3Hauenue RTO OyneT BEIYUCATHCS Kak:

RTO=0+4x3=12

U NPUMEHAETCA SKCIOHEHLMAJIBHBIM BO3BpaT 2, MPHUBOJAS K HOBOMY 3HAYEHHUIO BBIICPKKH BPEMEHU IS
TTOBTOPHOH Tiepenayu B 24 ceKyHIbl. TakuM 00pa3oM, eciIu OBTOpHAs Iepeaada Takke OyaeT moTepsHa, TO
mpotedeT cymma B 30 cekyH Mmpeskie, YeM MPOUCXOANUT TPEThs IIOBTOPHAS Mepenaya.

BaxHOCTb 3TO# MpPOOJIEMbI MOJHOCTHIO 3aBUCHT OT YaCTOTHI, ¢ KOTOPOHW YCTAHOBJICHHE COCAMHCHHS
GC — CMTS nonamaet Bo BpeMsi epHo/Ia 3aJIepKKU 1ocie Habopa HoMepa. B npejnoaraeMbeix HacTosiee
BpeMs CIICHAPUAX STOMY TOSBICHUIO B 3HAYMTEILHOW CTEIICHH CIICAYET ObITh OOJBIIEC HCKIIOUYCHHEM, YeM
MpaBUIOM. 3ajiepXKKa yCTAHOBJICHHUSI COCIAMHCHUsI, CHJIBHO BO3JICHCTBYIONIAs Ha 3aJ€PXKKy Iocie Habopa
HOMeEpa, ABJISCTCS BAXKHOW MPUIMHOHN, 4TOOBI H30€raTh YCTAHOBJICHUS COCIMHEHHUSI B IEPHOJ] 3aJICPHKKH MOCIIS
Habopa Homepa. Ycayra DiffServ, Mapkupyrorias maketsl, 4T00ObI YMEHBIITUTD KaK BPeMs 3ara3/IbIBaHue, TaK
U BEPOSTHOCTH TIOTEPH, AaHATIOTHYHO TOMY, YTO CETOJHS CJAEIAaHO C MapIIpyTH3anuel Tpapuka, Moria ObITh
HCIIOJIb30BaHa MJId YMCHBIICHUSA 3aJICPKEK YCTAHOBKH COCIMHCHUA N3-3a ITIOTCPAHHBIX ITAKETOB.

1.4 Heo0xogumocTs HU3KOI 3a1epxkn 1 nakeToB Mexay GC u CMTS, naxke npu norepsix

TpeboBanue (2), KOTOPOE UMEET Je7I0 C BOCCTAHOBICHUEM ITOTEPSHHBIX MAKETOB, HY)KIAETCSI B HECKOJIBKHX
noctymHbIX 11 TCP cpemcTBax, 9To0bI OBICTPO ONMPABUTHCA OT MOTepr. Korma MMEIOTCsT TOBKO HECKOIBKO
nepeaaBacMbIX MAKETOB, U MPUCMHUK HE cnocoben MMPOU3BECTHU JOCTATOYHOC KOJIUYECTBO ILY6JII/IpOBaHHI)IX
coobmennit ACK, BoccTaHOBJIEHHE OT MOTEPHU MAKEeTa OCYLISCTBISICTCS U3 BBIICPKKA BPEMEHU MTOBTOPHOM
nepeaadn. AiaroputM nosroproii nepeaaun TCP ocHOBbIBaeTCS Ha CTIIQKEHHOM YCPEIHECHUH HAOII01aeMOT0
BpeMeHH mepemaun Tyma u obparno (RTT, round-trip time) A u CriaxeHHOrO YCPEIHCHHUS CPEIHEro
orkinonenus: B RTT. Kak omucaHo Bbllle, 3HaYCHHE BBIJCPKKM BPEMEHH IIPH MMOBTOPHOM Iepenaye Toraa
yCTaHaBJINBACTCS B:

RTO=A+4D
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Y €CIIU TaliMep 3aKaH4YMBaeT pabdoTy, TO pacCMaTPUBAEMBI CETMEHT MTOBTOPHO mepenaeTcs, a 3Hadenne RTO
3aMeIAeTcs SKCHOHEHIHATbHO, MCTONb3ys s 3HadeHns RTO mHoxuTens 28 1o Bepxmero mpenena
64 cexynn. Kak tonbko cerment Obul mepecnan kK TCP, cermeHT nn0O yCHENIHO TepeiaeTcss K IMyHKTY
Ha3HAUYCHHMS, TUOO COCMHEHIE 3aKPhIBACTCS MOCIE TOr0, KaK MPOIIEN HEKOTOPBIH Mepro] BpeMeHH (0OBITHO
OOJBITION TIEPHOJT BPEMEHH, HaIpuMep OT 2 110 9 MUHYT).

B 10 BpEMs KaK BBIHICYIIOMSAHYTasA CTPATCrus HOBTOpHOﬁ nepeaadyn CUUTaCTCA X(eHaTeHBHOﬁ, JOJIXKHBI
paccMaTpuBaThCA ABC BEPOATHBIX (CBH3aHHLIX) HpO6ﬂCMLI AJIg pacCMaTpuBacMoro I/IHTep(I)eﬁcaI

1) Ecnu cerMeHT HE MOCTaBIISIETCS YCIEIIHO B Mpejeniax HeOOIBIIOro Mmepruoia BPEeMEHH, TO BBI30B,
KOTOPBIA HAXOJMTCS B MPOIIECCE YCTAHOBJICHUS, JOJDKEH ObITh, HanOoJIee BEPOATHO, MIPEKPAIICH, H
MO3TOMY CIIEAYET UMETh BO3MOXKHOCTh IIPEPBATh TPAH3AKIIHIO.

2) Orpannuenue B 64 cekyHIbl Ha BBIEP)KKY BPEMEHU [TOBTOPHOM MepelauH sIBISIETCS HEMOAXOAIINM
JUIsL OCYILIECTBIICHUS CBSI3U B PEAIBHOM BPEMEHHU, U €r0 CIEAYyEeT YCTAHOBUTh HAMHOT'O HIKE.

OTaenbpHOH, HO CBS3aHHOW MPOOJIEMON SBISETCS CTENEeHb meTanu3anuu 3HadeHus RTO. B 1o Bpems kak
crerudukarms TCP cama He ompenenseT creneHb Aetanm3arnuu 3HaueHnss RTO, 00pI9HO B KOMMEPYECKUX
OIEPAIIMOHHBIX CHCTEMaX MPUHATO UMETh creneHb aeranu3anuu 500 mc. Takum oOpa3oM, MOTEPSHHBIN
CETMEHT B 0011eM ciydae He OyneT oOHapyKuBaThes B penenax MeHee 500 Mc, a 1Ba MOTEPSTHHBIX CErMEHTa
He OymyT oOHapyxeHsl B penenax Mmeree 500 mc + 1000 mc = 1, 5 cexyHBIL.

UroObl OBICTPO BOCCTAHABIUBATBCSA MPH TMOTEpE MAaKeTa B IIOCIEAOBATEIBHOCTH IAKETOB (HE HMes
HEOOXOMMOCTH 3aBHCETh OT MHOTOKPATHBIX JyOIupoBaHHbIX cooOmeHuit ACK, 4ToOBI 3amrycKaTh OBICTPYIO
TTOBTOPHYIO TIepeiady ¥ 0KHIaTh, moka Taitmep RTO He nmpekpaTuT paboTy), MOKET 0Ka3aThCs JKeIaTeIbHBIM
peanmzoBath komanny TCP-SACK, koTopas moMoraeT BOCCTAHOBJICHHUIO JaK€ B TOM CIIydae, €CJIA MOpPOT
ObICTPONl MOBTOPHOH mepedayd He ObUT AOCTUTHYT. Takxke peKoMeHayeTcs, uToObl peammszauus TCP
HCITOJIH30BaIa MEHBIITYIO CTENICHD JeTaTu3aluy TaiiMepa (BO3MOXKHO, MeHbIe YeM 500 MITUTHCEeKYHT).

1.5  bJjokupoBaHue 3aroJI0BKa CTPOKH

BnokupoBaHue 3aronoBKka CTPOKM OTHOCUTCS K Qakry, 4yto mnporokon TCP obecneunBaer yciyry
YIOPSANOYEHHON JOCTaBKH AaHHBIX, /1€ IOTEPSIHHBIA CEIMEHT MOXET OJIOKUPOBAThH 00JIee MO3AHNE CETMEHTEI
JUTSL TOCTAaBKHM TPHWIIOKEHHUI0. TakuMm oOpazoM, ecinu cerMeHTH | u 2 mockuiatores oT A Kk B, u cerment 1
MOTEPSIH, TO CETMEHT 2 He MOXKET OBITH IOCTaBJICH IPUIIOKEHHIO 10 TeX 0P, ITOKa CerMeHT | He ObUT yCIIeHO
[IOBTOPHO MEpeAaH.

Hns paccmarpuBaemoro uHTepdeiica 3To ONOKMPOBAHUE 3arojiOBKa CTPOKHM MOXKET OBITh, BEPOSTHO,
MIPEOJIONICHO AOCTaTOYHO Pa3yMHBIM OOpa3oM, yCTaHaBIWBas MHOTOKpaTHble coeanHenus TCP mexmy
koHtpoiepoM GC u cucremoit CMTS, a 3arem ucnone3yst Habop coemuHennit TCP mns Tpanzakuui,
HampuMep, B HUKJINYecKod MaHepe. Takum 00pa3oM, eciy CerMeHT MOTEPsiH Ha OAHOM COEMHEHHUH, TO 3TO
He Oy/eT 3aTparuBaTh CETMEHTHI, T. €. TPAH3aKIINH, IOCIaHHbIE Ha IPYTHX COEAMHEHUSX.

HuxHss cTOpoHA K 3TOMY HOJIXOAY COCTOUT B TOM, YTO MOTEPSHHBINA CErMEHT BPS/I JIU JJOJKEH Mepe1aBaThCs
MTOBTOPHO JI0 TE€X TOP, TIOKA €T0 TalilMep TIOBTOPHOM Mepeiadn He mpeKpainaeT padoty (B IPOTHBOIOIOKHOCTh
niorygaemomy ayonukaty ACK), MOCKOIBKY 10 3TOT0 BpEMEHHU HE JIOJDKHBI OBITH HUKAKHE TOTIOTHUTEIHHBIC
CErMEHTHI JJIsl IEPEeIayH.

111.6  Menuiennslii crapt nporokosa TCP

Crnoco6HOocTh mpoTokona TCP HaumHaTh Hepenady MOTOKA MAKETOB JAHHBIX HMHOT/IA OTPAHUYMBACTCS
MEIJIEHHBIM CTapTOBBIM MexaHm3MoM mporokosia TCP, ocoGeHHO Torma, KOTAa MOTOK SIBISETCS MajbIM
YHCJIOM MaKeToB AaHHbIX (Oonee 1). XKenaTensHo BEIOMpaTh HAYaIbHOE OKHO, KOTOpOe Oombie, 4eM | (Kak B
Hayaje )KU3HU COEIMHEHUS], TaK U MOCJIEe BOCCTAHOBIICHHS OT MEPErpy3KU NMPH OTIACIBHON MOTEpE MaKeTa).
KenarenpHBIM cunTaeTCs BHIOOP HAYAIFHOTO pa3Mepa okHa oT 2 10 4 MSS. BaxkHo, oiHako, TapaHTHPOBATB,
YTO 3TO HadajbHOE OKHO He mpeBbimaeT 4 MSS, u3-3a MOTEHIMAIBHON BO3MOXXHOCTH CaMOMY BbI3BaTh

HeperpysKy.

8 TIporoxon TCP nanee mcmombsyer aybiampoanublie coobmenns ACK, uTo6bl 3allyCTUTh TOBTOPHYIO
nepeady MOTCHIUAIBHO YTEPSHHBIX CETMEHTOB, OJIHAKO 3TO OyJIeT UTHOPHPOBATHCS I JAHHOW 4acTh
00CyXKICHHUS.
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111.7  3apep:kka maxkeroB: aaroputm Nagle

[Iporoxon TCP/IP 6bu1 mepBoHa4YanbHO pa3paboTaH AJS TOTO, YTOOBI MOIAEPKATH MHOTOKPATHBIE CEAHCHI
MoJIb30BaTeNleil Ha MeUIeHHOW ceTH. UTOoObl ONTHMHM3HPOBATh HUCIOJIB30BAHUE CETH, JUIS TOJIb30BaTENeH,
OCYILIECTBISIIOIIMX BBOJA C KIaBHaTyphl, Obul BBeaeH amroputM Nagle. [lo cymecTBy, 3TOT anroputm
3aJep KMBacT Nepeaady Iakera, [oka He OyneT HakomjeH Oydep mepenadd, WiIH B TCUCHHE HEKOTOPOTO
reproia BpeMeHH (00BI9HO 0K0510 200 MIJITUCEKYH).

Wz-3a mpupoabl pearbHOrO BpeMEHH 3TOro Tpaduka jKelaTeldbHO BBIKIIOYATH anroputM Nagle s
ocymectBieHus cBsizu GC- CMTS. Ha OGonpmmHcTBe mnatdopm, ocHoBaHHBIX Ha Unix, anroputMm Nagle
MOXeT OBITh BBIKITIOUYEH ITyTEM BBIITyCKa CIEAYIOIIETr0 CHCTEMHOTO BBI30Ba Ha JAECKpUNTOpE (aiiina rHe3a:

[Ipumep 1: Ycranoska Bapuanta Beioopa TCP_ NODELAY

/* set TCP No-delay flag (disable Nagle algorithm) */

int flag = 1;

setsockopt (fd, IPPROTO TCP, TCP NODELAY, &flag,
sizeof (flagqg));

BonbIIMHCTBO IPYTHX S3BIKOB | IIIATHOPM 007Ia1aI0T MMOAOOHBIM CBOMCTBOM BEIKITFOUEHUs anroputma Nagle,
00BIYHO M3BeCTHRIM Kak BapuaHT Beibopa TCP_NODELAY option.

111.8  Hurepdeiic 6e3 6,10KUPOBKH

[Mo ymom4aHuio, OOJILIIMHCTBO ONEPALMOHHBIX CHUCTEM IPENOCTABISIOT ONOKHpYIOWMK HHTepdeic ams
TCP/IP tHe3m. XoTs OH MOXKET ITO3BOJUTH YIYUIICHHYIO CXEMYy HCHpPAaBICHHS OIMMMOOK, OH OKa3bIBacT
BO3/IEIICTBHE HA ITOKA3aTEIH KauyecTBa KaHaja CBSI3H.

ITo cymecTBy, Takoii cHUCTeMHBIH BbI30B, kak Send() ¢ OJokupyromuM HHTepQercoM, HUKOrIA He
BO3BpaIaeTcs, OKa ONepalMoHHasi CHCTEMa He MOATBEPKIAET, YTO COOOLIeHHE ObUIO YCIIEITHO COXPAaHEHO
B Oydepe mepenayn.

MoskeT OBITH JKEJIaTeNbHBIM HCIONIB30BaTh HMHTEpdeic 6e3 OIOKUPOBKH, YTOOBI YIydYIIHTH IOKA3aTEITH
KauecTBa W IOJJEPKUBATh ACHHXPOHHBIE COOBITHS, MCIIONB3Ys BBI3OB (GyHKImU select() Ha apXuUTeKType,
ocHoBanHoi Ha UNIX. MaTepdetic rue3na 6e3 OJ0KUPOBKH MOKET OBITh YCTAHOBIICH, UCITIOB3YS CIICTY FOIIIHIA
BBI30B K 3aHOBO CO3/IaHHOMY THE3Y.

[pumep 2: Ycranoska Bapuanta Beioopa O NONBLOCK

/* set the socket to non blocking */
fentl (fd, F_SETFL, O NONBLOCK) ;

BonbmmHCTBO Ipyrux s3bIKOB U M1aT(opM 00J1a1at0T MOJOOHBIM CBOWCTBOM.
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TEJICBU3HOHHBIX IIPpOrpaMm

TpeboBaHus K ©I3MEPUTENBHON anmapaType

KauectBo TenedonHo# nepenaun, TeneoHHbIC YCTAHOBKH, CETH MECTHBIX JIMHUN
KoMMmyTanus u curnanusanus

Tenerpadnas nepenaya

OxoHeuHOe 000pyIOBaHHE AT TeerpadHbIX cIyxO

OxoHeuHoe 000pYAOBaHHE ATl TEIEMATUIECKUX CITYKO

TenerpadHast KOMMYTaIUs

[Nepenaya qaHHBIX MO TeNEPOHHOMN cETH

Cetu nepeayn JaHHBIX, B3AUMOCBSI3b OTKPBITBIX CUCTEM U 0€30I1aCHOCTD

I'moGansHas unopmManroHHas HHPPaCTPYKTypa, aCleKThl MEKCETEBOI0 IIPOTOKOIA U
CETH MOCIEAYIOUINX OKOJIEHUN

S3pIKU B O6H.[I/IC ACIICKThI IPOrpaMMHOI0 obecrneueHus AJIL CUCTEM JJICKTPOCBA3U

OtnevaTtaHo B LBenuapun
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