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Mpeancnoeue

1 PASPABOTAH Hay4yHo-obpa3oBaTenbHbIM — LUEHTPOM  KomMMneTeHUuMd B obnactm  uwdpoBon
akoHomukn ®edepanbHOro rocygapcTeeHHoro 6OrwopxeTHoro obpasoBaTenbHOro yypexaeHus BbiCLIEero
obpasoBaHns «MOCKOBCKMIA rocydapCTBEHHbIA yHMBepcuTeT uMmenn M.B .JlomoHocosa» (®FBOY BO
MIY umeHn M.B. JlomoHocoea) M OBWecTBOM C OFpaHMYEHHOW OTBETCTBEHHOCTBHH «MIHCTUTYT pasBuUTMA
MHpopMaLumoHHoro obuwectea» (000 «MPUO»)

2 BHECEH TexHunuyeckum komuteTom no ctaHgaptusauunm TK 164 «cKycCTBEHHbIN MHTENMNEKT»

3 YTBEPXOEH W BBEOEH B JEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynnpoBaHnio U metTponorin ot 28 oktabps 2024 r. Ne 80-nHcT

4 Hacrtoswuin cTaHgapT pa3paboTaH C yYeTOM OCHOBHbLIX HOPMATMBHLIX MONOXEHUA MEXAyHApO4HO-
ro gokymenta ITU-T Y.3175 (2020) «PyHKUMOHANbLHAsA apxXxUTeKTypa MallMHHOro obyuyeHusa ans obecneuve-
HUsA kadvecTBa obcnyxumeanua B cetu IMT-2020» (ITU-T Y.3175 (2020) «Functional architecture of machine
learning — based quality of service assurance for the IMT-2020 network», NEQ)

MNpasuna npumeHeHuss Hacmosuweao cmaHdapma U npoesedeHuss e20 MOHUMOPUH2a YCmaHoeneHb!
e NOCT P 1.16—2011 (pa3densi 5 u 6).

®edepanbHoe a2eHMCcMeEo M0 MeXHUYeCKOMYy pesynupogaHulo U Memponoauu cobupaem ceedeHUs O
Apakmu4YeckoM fnpuMeHeHuUU Hacmosauwea2o cmandapma. [aHHbie ceedeHus, a makxe 3ameqyaHust U npedo-
JKeHUs Mo codepXaHuro cmaHoapma MOXHO Harnpasume He no30Hee 4eM 3a 4 mec 00 UCmeYeHUs CPOKa e2o
Oeticmaus paspabomyuky Hacmosuie2o cmaH@apma no adpecy: 119991 Pocculickas ®edepayusi, Mockea,
[lleHuHckue 2opsl, 0. 1, u 8 @edepanbHOE a2eHMCMEO N0 MEeXHUYECKOMY pPeaynuposaHuro u Memponoauu rno
adpecy: 123112 Mocksa, lNpecHeHckas HabepexHas, 0. 10, cmp. 2.

B cnyyae ommMeHbl Hacmosweao cmaddapma coomsemcmaeyruwasa uHghopmayusa 6ydem onybnukoeaHa
8 eXeMeca4YHOM UHGhopMayUOHHOM yKkasamene «HayuoHansHslie cmaHdapmbi» U makxe bydem pasveujeHa
Ha oguuyuanbHoM calime ®edepasibHO20 a2eHIMcmea o MexHUYecKoMy pez2yiuposaHud U Memposioauu 8
cemu MlHmepHem (www.rst.gov.ru)

© Odopmnenune. GIBY «MHCTUTYT cTaHgapTulauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtoswmi ctaHaapT onpefenseT pyHKUMOHaNeHyH apxuTekTypy obecnedyeHuns kadecTea obcnyxuea-
HWA Ha OCHOBE MaluMHHOro obydyeHusa ansa cetu IMT-2020.

B HacTosiem ctangapTe cHayana npuBoguTcs 0630p CTPYKTYP apXWUTEKTYpbl CUCTEMbI MAaLUWHHOIO
obydeHus B cetn IMT-2020. 3atem onucbiBaeTca QYHKUMOHANbHAs apxMTeKkTypa CUCTEM MalUWMHHOMO
oby4eHusa ansa obecneveHusi kadectea obcnyxueaHma B cetu IMT-2020, B TOM YMCne KOHTPOMbHBIE TOYKM.
Kpome Toro, B cTtaHgapTe npegcTaBneHbl npoueaypbl obecneveHnsa KadecTBa obcnyXMBaHUA Ha OCHOBe
MalluuHHoro obyveHus anga cetu IMT-2020.

v
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NPEOBAPUTENbHbLIA HAUNOHANbHbLIW CTAHOAPT POCCUUCKOW ®EQEPALUMU

n CKYCCTBEHHDbI A UHTennekKkT

PYHKUMOHANBHAA APXUTEKTYPA CUCTEM MALLMHHOIO OBYYEHUA
AnA OBECNEYEHUA KAYECTBA OBCNYXXUBAHWA B CETU IMT-2020

Artificial intelligence. Functional architecture of machine learning-based quality of service assurance for the IMT-2020
network

Cpok geucteua — ¢ 2025—01—01
no 2028—01—01

1 O6bnacTtb NpUMeHeHnA

Hactosawwmin ctaHngapT onpegenseT QyHKLMOHaNbHYD apxuTekTypy obecnedeHnsi kKa4ecTea 0bcnyxu-

BaHMWs HA OCHOBE MalUMHHOro obyyeHusa ansa cetu IMT-2020. HacToawmnin cTaHgapT BKAOYaeT:

- 0D30p CTPYKTYPbI apXUTEKTYPbI CUCTEM MALWWHHOTO 0By4eHus B cetu IMT-2020 (cm. MHCT 943—2024);

- (PYHKLMOHaNbHY apXUTEKTYPY CUCTEM Ha OCHOBE MalUMHHOTO 0By4yeHusa ons obecnedyeHns kadecTea
obcnyxusaHua B cetu IMT-2020;

- KOHTpPOIbHbIE TOYKKM obecneveHnsa KadyecTBa 06CNyXMBaHMA CUCTEM Ha OCHOBE MalUMHHOIO 0by4YeHus
B ceTn IMT-2020;

- npouenypbl obecnevyeHus kadectBa OOCMYXMBaHWSA Ha OCHOBE MalUWHHOrO ofy4eHus OnA cetu
IMT-2020.

B HacTosilem cTaHgapTe MalluHHoe oDyyYeHWe NPUMEHSIETCS MCKIMIYMTENBHO B KOHTEKCTE MPUHATUS
pelueHuii no obecneveHuo kKayecTBa obcnyxueaHusa. CnegoeaTtensHo, Nwboe opyroe NpUuMeHeHWe MalluH-
HOro 0By4eHusa BbIXOAWUT 33 paMKW JaHHOro cTaHaapTa.

2 HopmaTuBHbI€ CCbINKK

B HacTofAwem cTaHgapTe Mcnonb3osBaHbl HOPMAaTMBHLIE CCbINKW Ha Crneaylowne cTalaapThl:

FOCT P 71476 WckycCTBEHHbIA MHTENNEKT. KoOHUEenuuu 1 TepMUHONOTUA UCKYCCTBEHHOIO MHTENNeKTa

MHCT 943—2024 WckyccTBeHHbIA MHTeNNekT. CTpyKTypa apXMTeKTypbl CUCTEM MaLUMHHOIO 0By4YeHUs
B Oyoywinx cetax, Bknwovasa IMT-2020

MpumedaHue— lNpy NONb30BaHUW HACTOALLMM CTaHAAPTOM LienecoobpazHo NPOBEPUTL AEHCTBUE CChINOYHbIX
CTaH4apTOB B MH(DOPMAaLMOHHOM cucTeme oBLLEero Nonb3oBaHWA — Ha oULmMansHoOM caiiTe PefepanbHOro areHTCTea no
TEXHWYECKOMY PErYNUPOBaHMI0 U METPOIOrvK B ceTi IHTEPHET UK Nno exerogHoMy MHAOPMaLIMOHHOMY ykasaTtento «Ha-
UMOHamMBHLIE CTAHAAPTLI», KOTOPLIV ONyBnyvKoBaH No COCTOSHWIO Ha 1 AHBAps TeKyLUEero roaa, v rno BbiMycKaM exeMecsay-
HOTro MH(OPMALIMOHHOTO YKa3aTensa «HauuoHaneHble cTaHaapThi» 3a TekyLWi rogd. Ecnv 3aMeHeH cChINoYHbIi CTaHAAPpT,
Ha KOTOpbIA JaHa HedaTMPOBaHHAsA CCbIMKa, TO PEKOMEHAYETCS MCMONb30BaTh ASNCTBYIOLYI BEPCUIO 3TOT0 CTaHdapTa
C YYETOM BCEX BHECEHHbIX B JaHHYK BEPCUID M3MEHEHWIA. ECNM 3aMeHEH CCbINOYHbI CTaHOapT, Ha KOTOpLIA AaHa AaTu-
poBaHHas CCbiNKa, TO PEKOMEHAYETCS UCMONb30BaTh BEPCUI0 3TOTO CTaHAApPTa € YKasaHHbIM Bhille rofoM YyTBEpKAEHUS
(NnpuHaTKMA). Ecny nocne yTeepXOeHWs HACTOALLEro CTaHAapTa B CChINIOYHBINA CTAHAAPT, Ha KOTOPLIA AaHa AaTUPOBaHHAS
CCbINKa, BHECEHO M3MEHEHWE, 3aTParnBalLLEee NONOXKEHNE, HA KOTOPOE A4aHa CCbINKa, TO 3TO NONOXKEHVE PEKOMEHOYETCH
npUMeHsATL Bes yyeTa AaHHOro M3MeHeHWs. Ecnu ccbinoyHbin cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONOXEHUE, B KOTOPOM
[aHa CChifka Ha Hero, PEKOMEHAYETCH NPUMEHATL B HYaCTW, HE 3aTparvBatoLLei 3Ty CCbINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacToswem cTaHgapTe NpUMeHeHbl criegyLlMe TEPMUHbI C COOTBETCTBYHOLLMMU ONpeaeneHnsamu:
3.1 IMT-2020: CucTeMbl, CUCTEMHBIE KOMMOHEHTLI U CBAI3aHHbIE C HUMUW TEXHOMOMMK, KOTOpble Npeno-
CTaBMnAT BO3MOXKHOCTH, PaclUNPEHHbIE OTHOCUTENBHO ONUCaHHbIX B [1].

Mpumevarnun

1 Cm. [2].

2 B [1] onpegeneHa ctpykTypa u obwue uenun byaywein paspabotkm IMT-2000 v cucTeM, BLIXOAALIMX 38 pamMKu
IMT-2000, ana cety paguodocTyna.

3.2 aHomanuAa (anomaly): NocrnegoBaTenbHOCTE B AAHHLIX, HE COOTBETCTBYHLLAS OXWMOAEMOMY
noBegeHuHo.

Mpumeyanue — Cm. [3].

3.3 kavyecTBO B3aumopencTeua (quality of experience, QoE): CteneHb yg0BNeTBOPEHHOCTU UMK He-
YOOBNETBOPEHHOCTH MONb30BaTENS NPUINOXEHUEM MU CEPBUCOM.

MpumeyvaHunsa

1 Cm. [4].

2 [NpuHMmas BO BHUMaHWeE TEKYLLME nccneoBaHns B JaHHOW cdhepe, ykaszaHHoe onpedeneHune aenaetcs paboynm
1 MOXET YTOYHATLCH B TEHYEHWE HEKOTOPOro BpEMeHW (daHHOe NpyuMeYaHve He ABMNAETCA YacTblo onpegeneHns).

3.4 kavyecTBO o6cnyxumBaHuma (quality of service, QoS): CoBokynHeI achdekT oT onepauuin obenyxu-
BaHWA, onpeaensiowmid cTeneHb yAOBNETBOPEHHOCTH Nonb3oBaTtens obcnyxunBaHmem.

MpumeyvaHus

1 XapakTepuayeTtca Takumu drakTopamu, Kak:

- nokasatenu pabotocnocobHocTK 0bCnyXUBaHUS;

- NoKasaTenu JoCTYNHOCTY 0BCnyKMBaHWS;

- NoKa3aTenu CoXpaHHOCTK obcnyXuBaHus;

- obecneyeHve LeNnoCTHOCTU 0BCNYKUBAHNS;

- opyrve akTopsbl, cneungunyHble AN Kaxaon yCenyru.
2 Cwm. [5].

3.5 KkoHBeuep MalwuMHHOro oby4eHuna (machine learning pipeline): Habop norvyecknx y3noB, Kaxabl
n3 KoTopbix obnagaeT onpefeneHHbIMU QYHKLMOHANbHLIMIU BO3MOXHOCTAMM, KOTOPbIE MOTYT BbiTh 06beau-
HeHbl 4ns POPMUPOBAHUS NPUMOKEHWSA MaLLWHHOMO 00y4YeHUs1 B TENeKOMMYHUKaLMOHHOW CeTu.

MpumeyvaHuns

1 Cm. MHCT 943—2024.

2 ¥Y3nbl KOHBEWEpa MalLMHHOTO 0by4YeHuss — 310 00bEeKThI, KOTOPLIE YNPaBNSAKTCA CTaHAaPTHEIM 0Bpa3om U MoryT
BbITe pasmelleHbl B pa3rvyHbiX CETEBBIX hyHKLMAX.

3.6 mawwuHHOe o6y4eHue (machine learning): MNMpouecc onTUMM3aLKMK NapaMeTPOB MOLENM C MOMOLLLH
BbIYWUCMINTENBHbIX METOOOB Takum obpa3somM, 4Tobbl NoBeAeHWe MOLAENN OTpaKano AaHHbIe W/WNK ONbIT.

Mpumevyanme — Cm. TOCT P 71476.

3.7 obecne4yeHue (kadectra obcnyxuBaHusa) (assurance): CTeneHe yBEPEHHOCTU B TOM, YTO MpoO-
LLecC UMW KOHeYHbI pe3ynbTaT COOTBETCTBYET OnpeaeneHHbIM XapakTepucTukam Unm Lensam.

MpumeyaHmne — Cwm. [6].

3.8 opkecTpaTtop ¢yHKUMIA MawnHHoro obyveHna (machine learning function orchestrator; MLFO):
TNorndecknin yaen ¢ yHKUUSIMKM yNpaBneHns U OpPKeCTPOBKK Y3MNOB B KOHBEepax MallWHHOro oby4eHus.

Mpumeyvyanume — Cm. [MHCT 943—2024.
3.9

opKecTpoBkKa (orchestration): TUn KOMNO3UUKMK, TOE OOWH ONpPeAeneHHbId 3NeMeHT UCMonbayeTcs Ans
HabnogeHUa 3a ApYruMu aneMeHTamMmu ¥ yNpaeneHust UMM,

MpumevyaHunn
1 3nemeHT, KOTOPLIW yNpaBnsieT OPKECTPOBKOW, CaM He ABMNSETCH YacTbHo OPKECTPOBKM (3K3eMMNnspa KOMMo3nULum).
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2 Cm. NCO/M3K 18384-3:2016, cTaTtbs 8.3.
[AganTuposaHno 13 NOCT P MCO/M3K 18384-1—2017, ctaTtbsa 2.16]

3.10 monuroH mawuHHoro o6y4eHmnsa (machine learning sandbox): Cpega, B koTopon MOXHO 0byyaTb
MOZenu MalluWHHOro obyYeHus, TeCTUPOBAThL UX U OLEHWBATL UX BIUSIHWE Ha CETb.

MpumeyaHus

1 Cm. NMHCT 943—2024.

2 MonuroH MalmHHOro obyyeHWs npedHasHayeH Ana NpefoTBpalleHWs BO3AEWCTBUA NPUNOXEHWS MallMHHOro
0By4eHuns Ha CceTb UK 4N orpaHNYeHns NCMOoMNb3oBaHWA onpeaeneHHbIX YHKUWA MaluMHHOro 0By4YeHus.

3.11 npousBoauTenbHocTL ceTu (network performance): Mpon3BOAMTENLHOCTE CErMeHTa TeneKkoMm-
MYHUKaLKWOHHOW CEeTU, U3MepaeMas Mexay napoi MHTepdencoB «CeTb — MNONb30BaTENb» UMK «CETb — CETb»
C UCMNonb3oBaHWeM 0BbEKTUBHO onpeaeneHHbIX U HabnoaaeMblx NapaMmeTpoB NPOU3BOAUTENBHOCTK.

MpumevyaHune —Cm. [7].
3.12 ceteBasn thyHkums (B koHTekcTe IMT-2020) (network function): ®yHkums ob6paboTku B ceTu.

MpumeyaHunn

1 Cm. [2].

2 CeteBble thyHKUMM BKNOYAIOT B cebs yHKUMOHANBHBIE BO3MOXHOCTW CETEBLIX Y3MOB, HANpUMep ynpaeneHue
ceaHCcOoM, ynpaeneHne MOBUMBEHOCTLIO 1 TPAHCMOPTHbIE YHKLMK, (DYHKLMOHANbLHOE NoBegeHne 1 UHTepdechl KOTOpPbIX
onpefeneHsl, HO HEe OrPaHUYNBAIOTCA UMM,

3 CerteBble yHKUMN MOTYT ObITb peanu3oBaHsl Ha BblAeleHHOM 060pyA0BaHWM UMK B BUAE BUPTYanNM3npoBaHHbIX
NporpaMMHbIX OYHKLMA.

4 CeTteBble (hyHKLMM He paccMaTpuBalOTCs Kak pecypchbl, ckopee nobble ceTeBble hyHKUMWM MOTYT ObiTh CO34aHbI
C MCNOMNb30BaHWEM PECYPCOB.

3.13 cornaweHne 06 ypoBHe obGcnyxuBaHusa (service level agreement, SLA): [lokyMeHTMpOBaHHOE
cornalueHue AByx U Gornee CTOPOH, onpefensiolwee rapaHTMpoBaHHbIE 3HAa4YeHWs nokasaTenein Kka4yecTsa yc-
MyTv B COOTBETCTBMM C YPOBHEM 06CMyXMBaHWS, MOPSAOK B3aUMOLENCTBMSA U OTBETCTBEHHOCTL CTOPOH.

MpuMmeyaHus

1 Cwm. [8].

2 CornaweHve o6 ypoBHe 0OCnyXMBaHUA MOXET BKMIOYaTb 3afBMNEHUS O MPOM3BOAUTENBHOCTK, Tapudukauun n
BLICTABNEHUW CHETOB, NPEAOCTABMNEHNM YCIYT U KOMMNEHCALUSX.

3 OT4yeT 0 NpoOM3BOANTENBHOCTU MOMET BKITKYATL TONbLKO NapameTpbl QoS, cormacoBaHHbIe B COOTBETCTRYHOWEM SLA.

4 CokpaweHusn

B HacTosiwem CTaHOapTe NpMMeHeHbl cnegyrlne CoKpalleHnsA:

MO — MawuHHoe obyuyeHue;
AN — ceTb gocrtyna (access network);
API — uHTepdenc nporpaMMupoBaHusa npunoxeHnin (application programming interface);
CN — BasoBas ceTb (core network);
DP — oOHapyxeHve 1 nporHo3npoBaHve gaHHblx (detection and prediction);
eMBB — paclwmpeHHaa mobunbHas wWwupokononocHas ceaskb (enhanced Mobile Broadband);
IMT-2020 — mexayHapoHble MobUIbHble TenekoMMyHukaumu-2020 (International Mobile Telecom-
munications-2020);
KPI — Kno4eBow nokasatens addekTuBHocTu (key performance indicator);
MLFO — opkecTpaTtop yHKUMA MawmnHHoro obyyenuns (machine learning function orchestrator);
MLMS — nogdcuctemMa YnpaeneHuss MawwHHbIM 0bydyeHuvem (machine learning management
subsystem);
3
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MS — nogcucTemMa ynpasneHus (management subsystem);

MTC — CBA3b MalWWHHOIO Tuna (machine type communication);

NF — ceTeBas yHkuua (network function);

QoE — KadecTBO B3aumogencTeua (quality of experience);

QoS — kadvecTBo obcnyxueaHua (quality of service);

SLA — cornawenune 06 ypoBHe obcnyxuBaHus (service level agreement);

UE — nonb3oBaTensbckoe obopygoBaHue (user equipment);

URLLC — cBepxHagexHble CBA3W C HU3KOW 3afepkkon (ultra-reliable low latency communications).

5 OOwwue nonoxeHun

3apaua cetn IMT-2020 zakntovyaeTcs B obecrneyeHn NpoM3BoaUTENBHOCTU W pasnMyHbiX TpeboraHuin
no QoS (kavectBo 0bcnyxmBaHus) unu no QoE (kayecTso B3aMMOA4eNCTBUSA) ANg pasHoobpasHeIx BapnaHToB
ncnonb3oBaHus, Hanpumep, ona MTC (cBsisb mawwvHHoOrO TMna), eMBB (pacwupeHHas mobunbHash LWWPOKo-
nonocHas cea3b) U URLLC (cBepxHagexHas CBA3b ¢ HU3KoW 3apepxkol). B coctae KPI (kmwoueBble nokasa-
Tenu a(pPeKTUBHOCTU) BXOOAT:

- BbICOKas CKOPOCTb Nepefayn OaHHbIX;

- BbICOKasA NMNOTHOCTb NONb30BaTeNew;

- BblCOKas MOBUNbHOCTL NoSib30BaTENen;

- CUMbHO M3MEHSIOLANACSA CKOPOCTh Nepefayun gaHHbIX.

MexaHuamel MO, npegocTaBnaLine KOMNBIOTEPY BO3MOXHOCTE M3BMNEKATh 3HAHUA U3 AaHHbIX be3 aB-
HOro MpoOrpamMMMUpOBaHUs, MPOAEMOHCTPUPOBAnM CBOK CNOCODHOCTL pellaThk CMOXHbIE 3aJayu, Takue Kak
pacnozHaBaHue n3obpaxeHuin u peun. MexaHnamel MO Takxke mMoryT ObITe NPUMEHEHBI B 0BNacTu KavecTea
ceTeBoro obcnyxnsaHua. OHKM MoryT obyyaThcsl Ha OCHOBE PETPOCNEKTUBHBLIX AaHHbIX 0 Q0S B cpaBHEHMM C
LleneBbIMK KITHOYEBLIMW NokazaTensmu apekTMBHOCTU, aBTOMATUYECKM M TOYHO BOCCTaHaBNUBaTh B3anUMOo-
CBHA3M MeX Oy UMEeRLLUMMUCH AaHHBIMU, CBA3aHHbIMKM ¢ Q0S, n aHomanuamm QoS. Mcnonk3ys U3yyYeHHble B3a-
MMOoCBA3M, mexaHuaMmbl MO cnocobHbl 0BHapyXMBaTk W MPOrHO3MpoBaTe aHoManuM QoS. 3ateM oHWM MOryT
WHULKWKUPpOBaTL aBToOMaTtu4eckne Mepbl N0 UX YCTpaHeHwio unu npegnarate gencteuna B cetu IMT-2020 ans
obecneveHun QoS.

TpeboBaHUsA BLICOKOrO YpoBHA k cucteMam MO ansa obecnedenus QoS B cetu IMT-2020 BknwouyarT
cnegyrowme TpeboBaHua (cM. [9]):

- kK cbopy AaHHbIX, CBA3aHHbIX ¢ QOS;

- npegobpaboTke AaHHbIX;

- XpaHeHWo UCTOPMK AaHHbix 0 QoS;

- MogenvpoBaHu 1 obydeHuto cuctem MQO;

- 0OHapyXeHWto 1 MPOrHO3MPOBaHMIO AaHHbIX 00 aHoManusx B QoS;

- MPUHATHIO PeLUeHWIA 0 NoNuTKHKe No obecnedveHnto QOS, ee NCNOMHEHWI0 U OTYETHOCTU O HEW.

BeicokoypoBHEBas CTPyKTypa apxuTekTypel cuctem MO B Byagywimx cetax, Bknodana IMT-2020, ykasaHa
B [MHCT 943—2024 v nponnniocTpupoBaHa Ha pucyHke 1. NpeactaBneH Habop apXUTEKTYPHbBIX KOMMOHEHTOB
1 ceTeBbIX PYHKUMA. [laHHbIe KOMMOHEHTLI BKMNo4YatoT koHBelep MO, a Takke dyHKLMKM ynpaBneHusa U opke-
cTpoBky MO, HO He OrpaHUM4YUBaOTCH UMU.

Hwxe npuBeneHbl oNMCaHUsA TPex NOACUCTEM BbICOKOYPOBHEBOW apXUMTEKTYPbl, M30OpaXKeHHbIX HA pu-
cyHke 1.

a) MNopcucTema KOHBeMepa MalMHHOIo 0BydeHus.

Koneerep MO (cm. MHCT 943—2024) — aT0 NOrM4eckunini KoHeeep, KOTOPbLIN MOXeT BblTb HAACTPOEH
Ha cyllecTBylLlWMe ceTeBble MHPPaACTPYKTypbl. OANs pasBepTbiBAHUA U HACTPOMKN WUCMONb3YHTCA CepBUCHI
MLFO (opkecTpatop (OyHKUMIA MalMHHOIO oBy4eHns). ACNeKTbl MHTerpauMM Takoln HaACTPOWKM KOHBeWepa
MO Ha 6asucHble CeTH, 3aBUCSLLME OT KOHKPETHOW TEXHOMOrMK, MOryT noTpeboBaTth pacluMpeHns unu onpe-
OEeneHns KOHKPeTHLIX NpoTokonoB v APls (MHTepdencsl NporpaMMUpOBaHUs NMPUIOXKEHNI).
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PwucyHok 1 — BrlcokoypoBHEBaAA apxuTekTypa

6) MNogcwucTema NONUroHa MallMHHOIO Oby4YeHus.

Mopcuctema nonuroHa MO (cm. MHCT 943—2024) no3BonsieT koHBeepam MO aganTupoBaThCs K OW-
HaMU4eCKUM CEeTEBbIM cpeaaMm, Takum kak byoyuine cetu, Bkrodas IMT-2020, roe BO3MOXKHO M3MeEHeHMe psiga
ycnosuid. NMogcuctema nonuroHa MO BkniovaeT B ceba koHBelep(bl) MO 1 MogenupyemMble GasvcHble CETU 1
ynpaensetrca MLFO B cooTBeTcTBUMM cO cneyundukaunamm HamepeHnia MO. Mogcuctema nonurona MO no-
3BOMSAET CEeTEBLIM OMepatopaM u3ydyatb BrnvsHWe pesynstatoB MO neped ux passepTbiBaHuem B BasncHbIX
ceTax.

B) Moacuctema ynpaeneHus.

HaHnas nogcucTtema Bknodaet B ceba MLFO u gpyrve dyHKUUM ynpaBneHnsi 1 OpKECTPOBKU, NMPUMEPDI
koTopbix NnpuBeneHsl B [10] 1 [11]. MogcucTema ynpaBneHnst MO3BONSIET PacLlUMpPUTL MEXaHU3Mbl ypaBieHus
1 OPKeCTPOBKM y3roB koHBelepa MO, ncnonedyemblie ans byaywmx cetein, skmtodas IMT-2020. 3T1o obecne-
UMBAET eAMHbIA noaxod K ynpaeBneHu (MyHKUMOHaNbHEIMU BO3MOXHOCTAMU MO u ceTeBbiMKU hyHKLMAMM.
Ans ynpaeneHus ysnamu koHeenepa MO MLFO paBoTaeT B kKoopauHauMm ¢ ApyruMu (OyHKUMSIMW nogcucTe-
Mbl YNpaBneHus.

B pasmene 5 onucana gyHKUMOHaNbLHaA apxutekTypa cuctem MO aona obecnedeHns KadyecTBa B CETU
IMT-2020, ocHOBaHHasi Ha BbICOKOYpPOBHEBOW apxutekType (cM. MHCT 943—2024), onpegenstollein Tpebo-
BaHusa K cuctemam MO no obecnedyeHuto kadectBa B cetn IMT-2020.

6 PyHKUMOHaNbLHas apxXuUTeKTypa ana obecneyeHua KayecTBa obcnyxuBaHus

Ha pucyHke 2 npounnocTpupoBaHa yHKUMOHaNnbHas apxutekTypa cuctem MO ansa obecnevenus QoS
B cetn IMT-2020.

dyHKLMOHaNbHana apxutektypa cuctem MO ons obecneyeHuna QoS B cetn IMT-2020 BknovaeT B cebs
Tpu nogcuctemsl: obecneveHne QoS B koHsenepe MO, obecnevenne QoS B nonuroHe MO n obecneveHne
QoS B MLMS (nogcucrema ynpaeneHusl MallMHHLIM 0ByyeHuem).
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SRC — MCTOMHUK AaHHLDG DP — o6HapyxaHWe W NPorHoaupoBaHie AaHHLX ob NSSF — dhyHKums BhiBopa coTabbix choos;
SINK — usnesoii cTok paaynstaror MO no EHOMANKAX & QoS; AF — cayHILIMES NPANOKESHUS;
oecnessHitio QoS; NFR - paacThicomsanix dysimh; RP-an — koHTPGNLHARA Touka Mexny AN u NACF;
CEF — ¢oyHKUMA BOSMIKHOCTOH SKCTIOSHLIMM; NACF — thyHHLIUA KOHTPOMNA JOCTYTIA K CBTH; kP AN w UPE
USM — YHUDMLMPOBEHHOS YTIDABJISHWS NOANWCKoH;  ASF — yHKLWA cepBeepa ayraHTUhUKALIM; ~8ll ~ KOHTRANLHAA TAUKA y AN
SMF = dhyHKLMA YNDARNEHIA GEAHGOM; RP-in = kpHTpenksHas Touka mexgy UE n NACF;
UPF — yyHKUMA MNOCKOCTU NOMNb30BATONA; RP-ud — koHTpansHan To4ka maxay UPF u caThio
Nepefaqy AaHHLIX;

PucyHok 2 — ApxuTektypa cuctem MO ans obecneyeHnsa QoS

6.1 KoHBewep MO gnsa obecneydyeHuns QoS

Koneenep MO gns obecneveHunss QoS npegcTasnser coboin Habop normyecknx y3noe co cneuudgpuye-
CKUMWN KOHKPETHbIMK (DYHKLMOHANBHEIMKU BO3MOXHOCTSAMU, KOTOPbIE MOXHO 06beauHuTs B npunoxeHune MO
nnsa obecnevenns QoS B cetn IMT-2020.

6.1.1 WcTouHuk obecneveHusa QoS — 3TO UCTOYHKMK OaHHbIX QOS, KOTOpbIE MOXHO WCMONb30BaThb B
Ka4yecTBe BXOAHbIX AaHHbIX Ans kKoHBenepa MO, npumersemoro ansi obecneyvenus QoS. BeigensioT cnegyto-
LMe UCToYHMKM obecnedyeHna QoS:

- ncTouHuk obecneveHunsa QoS UE, koTophlit oTBe4aeT 3a nepegady AaHHbix o QoS nonb3oBaTenbLCcKoro
obopynoBaHus (CTaTUMYECKUX M AUHAMWYECKUX OaHHbIX, 3HadeHnin KPI) cBoplunky gaHHbIX No obecnevyeHuo
QoS;

- ncTovHMkKM obecnedvennss QoS ana AN (MNOCKOCTb yNpaBneHust Uy NIOCKOCTb AaHHbIX), KOTOPbIE OT-
BeYalT 3a nepefady AaHHbix 0 QoS B AN (cTatnyeckux U guHaMUYeckux AaHHbIX, 3Ha4eHuin KPI) cboplymky
naHHbIX No obecnedeHnio QoS;

- UCToUHMKKM oBbecneuveHna QoS anst CN (MnockocTb ynpaBrneHWst U NNOCKOCTb AaHHbIX), KOTOpPblE OT-
BeYaloT 3a nepegady gaHHbIx 0 QoS B CN (cTaTMYeckux U QUHaMUYeCKUX OaHHbIX, 3HavyeHuin KPI) cBopLymky
haHHbIX No obecnedveHuo QoS.

6.1.2 Cbopwmk aaHHbIXx No obecneveHnito QoS oTeevaeT 3a cbop gaHHbIX 0 Q0S OT OQHOro WUNK He-
CKOMbKUX MCTOYHMKOB obecnedeHuns QoS. COoplMK gaHHBIX MOXeT 0bnagaTk BO3MOXHOCTbID HacTpauBaTb
y3Mbl UCTOYHUKOB. Takue KOHUrypauunm mMoryT MCNonb30BaTbCs ANS YNpaBleHMsa XapakTepoM OaHHbIX, WX
CTENeHb0 AeTannsaumm u NepuoguYHOCTBLI0, MOKA OHW TEHEPUPYIOTCS U3 UCTOYHMKOB obecnedeHns QoS.

6.1.3 lMpegobpaboTka gaHHbIX AnsA obecnevennss QoS oTBe4aeT 3a OYUCTKY, arpernpoBaHne, Hopmanu-
3auuo UnK BeinonHeHue nwbol Apyron npenobpaboTku reTeporeHHbIX AaHHbIX M3 HECKOMbKUX UCTOYHUKOB B
cdhopme, NpUrogHoON Ans oBHapyXeHUs 1 NPOrHO3MPOBaHUS OaHHbIX B cucTeme MO.
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6.1.4 DP (obHapyxeHue u NporHo3npoBaHue gaHHbix) Ana obecnederna QoS oTBevaet 3a o6GHapyxe-
HWE W MPOTrHO3UPOBaHWE aHOManui, cBsasaHHbix ¢ Qo0S, Ha ocHoBe mogenein MO. OBHapyXeHWe U NporHo-
3MpoBaHune OaHHbIX Ansa obecnedeHna QoS oTBeYaeT 3a OTCNEXUBaHWE OCHOBHbLIX MPUYMH BO3HUKHOBEHMS
aHomanuin B QoS.

6.1.5 Monutuka no obecnedeHno QoS oTBeYaeT 3a NPUHATKUE pelleHWid No QoS Ha OCHOBe pesynkTa-
TOB 0OHapy»XeHUA 1 NPOrHo3npoBaHns AaHHbIX 06 aHomanusax B QoS.

6.1.6 Pacnpegenutene ans obecnedveHns QoS oTBevaeT 3a naeHTudmkaumio Lenn(ein) n pacnpocTpa-
HEHWe pelleHWil, COOTBETCTRBYIOLWMX NoNMTMKe no obecneyveHuto QOS, MO COOTBETCTBYIOLWMM Y3raM C Lene-
BbIMW CTOKaMW.

6.1.7 B ueneBoM CTOKe OCYLLECTBMASAKTCA OelcTBUA, HeobxoouMmMblie ONs NONyyYeHWs pesynsrata npu
obecneyerHnm QoS.

6.2 Monuron MO gnsa obecnedyeHus QoS

Monuron MO ons obecnedeHnss QoS — 3To M3ONUPOBaHHAA cpeda, No3BonsalLasa pasMellaTs OTAEeNb-
Hble KoHBeWepbl MO gna MmogenupoBaHus, 0BydYeHMs U OLeHKW Nepes WX pasBepToiBaHneM B Ba3ncHOM cetn
IMT-2020. Mopcuctema nonvroHa MO ans o6ecnedvenns QoS no3sonsieT ceTeBbIM onepaTopam M3y4aTb Bru-
AHWe pesynbsratoB MO nepep ux passBepTbiBaHMem B gelcTByowmx cetsax IMT-2020. Ins obyyeHus unu te-
cTUpoBaHua Ha nonuroHe MO ansa obecneveHns QoS MOryT UCNONbL30BATLCH AaHHbIE, CTEHEPUPOBAHHbIE U3
mMogenu cetu IMT-2020, B KOTOpoi nNpegnonaraeTca ncnons3oeaHne MO.

OTa noacucTemMa B OCHOBHOM BKMOYMaeT MofenupoBaHue obecrneveHnss QoS u oueHky obecnedeHust
QoS.

6.2.1 MogenupoBaHue obecneveHns QoS — 3To NorMyeckuin yzen ¢ QyHKUMOHANBHOCTLH NOCTPOEHNUS
n oby4ernns mogenn MO. Mogenu MO Bknio4arT cneagylolue Mogenn:

- Ansa obyyeHus ¢ yunTenem;

- onsa obyyeHus 6es3 yuymntens;

- Ana oByyYyeHUs ¢ HacTUYHbLIM MPUBNEYEHWEM Y4MTENS;

- ana rmy6okoro oby4yeHus;

- 4Nng oby4eHua C nogkpensieHmem,
KOTOpble MOMYyT UCMOMb30BaTLCA Kak Mo OTAENbHOCTYW, TaK M B KOMOMHaUMN.

6.2.2 OueHka obecnedyeHns Q0S — 3TO NOTMYECKUI y3en C (OYHKLMOHANBbHOCTbIO, MO3BOMAKLLEN oue-
HWUTb 0OYYEeHHY0 MOZENb Ha OCHOBE AOCTYMHbIX TECTOBbIX AaHHbIXx QoS B cetn IMT-2020.

6.3 NMNopgcucrtema ynpaBneHus MO gns o6ecnevyeHna QoS

[aHHas nogcuctema BkmwodaeT B ceba HamepeHue QoS, MLFO u gpyrve dyHKUMKU ynpaeneHus u
OpPKEeCTPOBKMU.

6.3.1 TpeboaHusa k QoS u SLA (cornaweHvne ob ypoBHe obcnyxusanus) (cMm. [8]) npeobpasytoTtcs B
HamepeHusa. HamepeHne QoS — aTo geknapaTUBHOE ONUCaHWe, UCMOoNb3yemMoe AN cneuudukaumnm npu-
noxeHua MO. Hamepenne QoS He ukcupyeT ceTeBble (DYHKLUMW, 3aBUCALLME OT KOHKPETHbLIX TEXHOIOTWA,
ans ux yveta B npunoxenun MO, Ho obecnedyuBaeT ocHOBY AnA oTobpaxeHus npunoxeHud MO Ha ceTeBble
dyHkummn IMT-2020.

6.3.2 MLFO (opkecTtpatop (yHKUMA MalMHHOrO 0By4YyeHusa) — 3TO MOrMYeckuid y3en ¢ OYHKLMSAMUN
yrpaBreHus U OPKeCcTPOBKM y3NoB B KoHBelepax MO u nonuroHe MO, ncnone3yemslin ons obecneveHna QoS
¢ yyeToMm HamepeHusa ang MO unw gnHamuyecknx ycrnosuid cetu. MLFO obecneqnBaeT dyHKUMIO 0ObeanHe-
HWS B LENoYKy, T. e. coeaunHeHune yanoe MO gns cdopmupoBaHus koHsenepa MO. MLFO BeibupaeT mogens
MO Ha ocHoBe HamepeHus ana MO, cooTBETCTBYIOLLNX BO3MOXHOCTEN CETU U OrpaHnyeHni npunoxeHna MO.

7 KoHTponbHbIe TOUKM AnA obecnevyeHNA KayecTBa o6cnyxXmBaHua

KoHTponbHble Touku ansa cuctem MO ans obecneveHnsa QoS B cetn IMT-2020 cBogATcs K criegytoLllemy:

- KOHTPONbHas To4Yka 1 — KOHTPOMbHasA To4YKa Mexay HamepeHuem no obecnevennto QoS n MLFO gns
obecneveHusn QoS. OTBeyaeT 3a peannsaumno HamepeHua no obecnedyeHnto QoS opkectpatopom MLFO;

- KOHTPOMbHAA TOYKa 2 — KOHTPOMbHbLIE TOYKM MEeXay UCToYHUKoM obecrnedeHuns QoS UE n cbopLymkom
OaHHbIX no obecnevyenuto QoS. OTeevaeT 3a cbop gaHHbix 0 QoS Ha UE;
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- KOHTPOMbHAas TOYKa 3 — KOHTPONbHbLIE TOYKW MeXay MCTOYHMKOM obecnederns QoS (NA0CKOCTb NoMb-
3oBatens B AN) n cbopLymkom gaHHbIx No obecneyveHuto QoS. OTeevaeT 3a cbop gaHHbIX 0 Q0S Ha NIocKoCTH
nons3osartend B AN;

- KOHTPOMbHAsA TOYKA 4 — KOHTPOJIbHbIE TOYKWM Mexay WMCTOYHMKOM obecnedennss QoS (MnockocTb
ynpaeneHust B AN) u cbopmkom gaHHbix no obecnedeHunto QoS. Oteedvaer 3a cbop ganHbix o QoS Ha
NnrockocTu ynpaeneHna B AN;

- KOHTPOMNbHAasa ToYKa 5 — KOHTPOIbHbIE TOUKWM MeXay WUCTOYHMKOM obecneuyenuss QoS (NnockocTb
nons3oBaTtena B CN) u cboplimkom gaHHbix no obecneveHuto QoS. OtBevaeT 3a cbop gaHHbix 0 Q0S Ha
NMIOCKOCTK nonb3oBartens B CN;

- KOHTPOMbHAasaA ToOYKa 6 — KOHTPOIbHbIE TOUKM MexXay WUCTOYHWMKOM obecnedyeHuss QoS (nnockocTb
ynpaeneHuss B CN) n cboplmkomMm gaHHbix no obecnevenno QoS. OTeevaeT 3a cbop gaHHbix 0 QoS Ha
NnockocTK ynpaeneHus B CN;

- KOHTPOMNbHAaA ToYka 7 — KOHTPONbHAasA Touyka Mexay cBOopLIMKOM gaHHbix no obecnedyeHmio QoS u
npenobpaboTkon faHHbIX Ans obecneveHna QoS. OTeeyaeT 3a 0OMeH gaHHbIMU 0 QOS Mexay cOOpLIMKOM
JaHHbIX 1 NpenobpaboTKon AaHHbIX;

- KOHTPOMbHAasA To4YKa 8 — KOHTpONbHas To4ka Mexay npegobpaboTkoi AaHHbIx Ans obecnedvenns QoS
1 DP 06 aHomanusax npu obecneveHun QoS. OTeevaeT 3a 0bMeH AaHHbIMU 0 QoS Mexay npenobpaboTkon
LaHHbIX U 0BHapyXeHWeM/NMporH03upoBaHMeM faHHblix 06 aHomanusx B QoS;

- KOHTPOMbHas To4ka 9 — KOHTpoOnbHas Tovka mexay DP o6 aHomanusix npu obecneveHnn QoS v no-
nuTrkon no obecnederuto QoS. OTeevaeT 3a 06mMeH pesynsTatamn obHapyKeHUsA/MPOrHO3MPOBaHWUS OaHHbIX
06 aHoManusax ¢ yanom popMmMpoBaHus nonutukm QoS;

- KOHTpOJibHasi Todka 10 — KOHTPObHas ToYKa Mexay NonUMTUKORN no obecnederHnto QoS 1 pacnpenenu-
Tenem ans obecneveHns QoS. OTeevaeT 3a 0OMeH pesynsTatamy pelueHuid, COOTBETCTBYIOLLMX NONUTUKE MO
obecnedeHunto QoS, mexay yanom hopMUpoBaHKUa NONUTUKK Mo obecnedeHnto QoS v yanom pacnpegenuTens
ans obecnevyeHus QoS;

- KOHTpPOMbHas To4ka 11 — KOHTpONbHas ToHKa MeXxay pacnpegenvtenem ansi obecnedenns QoS un ue-
neBbIMK cTokammn obecnedenns QoS. OTBevaeT 3a pacnpocTpaHeHne nonuMTukK no obecnedeHuto QoS mexay
pacnpegenutenem ana obecnedeHus QoS u LeneBbIMA cToKaMu obecnedeHusa QoS;

- KOHTpOnbHAas ToYKa 12 — KOHTPOMbHAaA ToOUKa MeXay NonuTukon no obecneveHnto QoS u MLFO obec-
nedeHua QoS. OTBevaeT 3a nepefavy pesynbTaToB PeLleHU, COOTBETCTBYOLMX NONMTMKE No obecneyeHunto
QoS. B MLFO, BxogsiLui B NOACMCTEMY YNPABNEHUS;

- KOHTpOnbHas Touka 13 — KoHTponbHasa Touka Mexay nonuroHom MO ana obecneveHua QoS n MLFO
ans obecnederus QoS. OTeevaeT 3a obMeH pesynbTatamu 06yYeHWs Unu oueHkn mexay nonuroHom MO ons
obecneyeHns QoS n MLFO ans obecnedeHnsa QoS;

- KOHTpPOMnbHasa Touka 14 — KoHTpoNnbHas Touka mexay nonvroHom MO ans obecnedeHusa QoS u Gazuc-
Hol ceTblo IMT-2020, noBepx koTopoi NpeanonaraeTca ucnons3osaHne MO ana obecneueHna QoS. OTeeva-
eT 3a 0OMeH JaHHbIMW 0BYyYeHUS UK OLeHKWM MexXay NonuMroHom Ans obecnedenus QoS 1 6asncHoW ceTblo
IMT-2020.

8 Mpoueaypbl ana obecnevyeHns KayecTBa

8.1 Mpoueaypbl KOHBeNepa MalwMHHOro o6yyeHuna ans obecnevyeHusa QoS

Koneeiep MO gns obecnedyeHus QoS npepcraensaeT coboi Habop NOrMYeckMx y3noB, KOTOPbIE MOXHO
CoeanHWUTL Ans cosganus npunoxenus MO c yensio obecnedeHrs QoS B IMT-2020 (cm. pucyHok 3). OcHo-
BbIBAsCb Ha B3aumoceasn MO mexay AaHHBIMUW U KNKYEBLIMIW NokasaTenamu adpekTueHocTn QoS, MoxeT
0DHapyXUTk U CporHo3mposaTk aHomanuio B QoS cetu IMT-2020 1 3anycTUTb aBTOMaTUYeCKMe Mephbl Mo ee
YCTPaHEHWIO UMW NPUHATL AONONHUTENBHbIE Mepbl B ceTu IMT-2020 no obecnedeHuto QoS.

Ha pucyHke 3 nokasaHo pacnonoxeHue y3noe koHeenepa MO gna obecrnedeHus QoS B mecTtax pasme-
LeHns y3noB, a Takke obwme npouenypbl ansa cuctem MO, obecneunsaowmx QoS B cetn IMT-2020.

1) TpeboBaHus K ypoBHI0 obcnyxmeaHmsa B cet IMT-2020 doopmynupytotcs B HamepeHun QoS. Hame-
peHue QoS cogepuT BXoAHbIE OaHHble AnsA opkecTpaTtopa MLFO ons obecnevernus QoS.

2) Opkectpatop MLFO gnst QoS ynpagenset yanamu koHeenepoB MO gns obecneveHus QoS u opke-
CTPUPYET X HA OCHOBaHUWM HamepeHust QoS unu guHaMmmuydeckux ycnoeui cetu. OpkectpaTtop MLFO Beibupa-
et mogenu MO, cooTBeTCTBYIOLLME BO3MOXKHOCTSAM CETU U orpaHudeHnsam KoHeerepa MO gna QoS. ®yHKuMK
koHeeepa MO gna QoS pasmewanTcs U 06bE4UHAIOTCH B LEMNOYKY B COOTBETCTBUM C PUCYHKOM 3.
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Koneeiep MO no oBecnedeHmic QoS

Cerb IMT-2020 }<

PucyHok 3 — lNpouenypel koHeenepa MO ans obecneyeHua QoS

3) WctoyHukn obecnedveHns QoS cobupatoT reTeporeHHoie gaHHbie QoS B cetn IMT-2020 n3 pasHbix
uctouHukoB (¢ UE (nonb3oBaTtensckoe obopynoeanue), AN (cets goctyna), CN (6asoras cetsb)).

4) WctouHukn obecneveHuns QoS nepenarT cobpaHHble aaHHble 0 QoS cboplymky gaHHbIX no obecne-
YeHuo QoS.

5) Cbopwumk gaHHbIx ansi obecnevennss QoS nepepaeTt cobpaHHble M3 PasHbiX MCTOYHUKOB reTeporeH-
Hble gaHHble o QoS Ha npegobpaboTky AaHHbIX Ansa obecnedveHua QoS.

6) Ha ctagun npegobpaboTtku gaHHbix Ana obecneveHus QoS npoucxonuT ouunlleHne cobpaHHbIX AaH-
Hbix 0 QOS nyTeM yaaneHws 3allyMeHHbIX AaHHbIX C NOCNeayoLw MM npeobpa3oBaHneM O4NLLEHHbIX AaHHbIX
B YHMduumpoBaHHein hopmart. MNpensaputensHo obpaboTtaHHblie aaHHble 0 QoS aanee nepepatoTcsa Ans ob-
Hapy»XeHWsa U NPOTrHO3MPOBaHUS aHOMATWIA.

7) PesyneraTbl 0BHApPYKEHWS 1M MPOrHO3UMPOBaHUA OaHHbIX 06 aHomanuax ana obecnedeHus QoS npo-
M3BOAATCA Ha ocHose Mogenen MO v nepedalwTcs B y3en nonmtuki no obecneveHunio QoS.

8) Mo peaynsTatam oGHapY>XeHWs1 U NPOrHO3MPOBAHWUS AAHHBIX 06 aHOMANUAX U Ha OCHOBE MONMUTUKM
no obecneveHnio QoS mMoxeT BbiTh NPUHATO PELLeHWe, KOTOpOoe NepenaeTcsl pacnpegennTento ans obecne-
YeHus QoS.

9) Pacnpegenutens gnsi obecnedeHnss QoS pacnpocTpaHaeT peLueHust NonMTUKK no obecneyeHuto
QoS Ha uenesble cToku obecnedeHna QoS.

10) Llenesble cTokn obecneveHua QoS ocylecTeAaT cobntogeHne nonutukn no obecneyvenuno QoS B
BasucHbix cetax IMT-2020, roe ncnoneayetca MO.

8.2 Mpoueaypbl NoNUroHa MawmMHHOro oGy4yeHusa agnsa o6ecnevyeHns QoS

Monuron MO ans oBbecnevenns QoS npedcTaenaeT cobon M30NMPOBaHHYHO cpedy, NO3BONSALYK pas-
MelLlaTb OTAenbHble koHBerepbl MO ana mogenvpoBaHusa, 00ydYeHMs 1 OLEeHKW Nepeq ux pa3BepTbiBaHUEM
B cetn IMT-2020 (cm. pucyHok 4). MNMogcuctema nonuroHa MO ans obecneyeHns QoS no3BonsieT ceTeBbIM
onepatopam u3y4yaTb BnuaHne pesynsratoe MO nepen nx pasesepTbiBaHUEM B AeACTBYOWMX ceTax IMT-2020.

MonwroH MO no ofecnedeHun QoS

® mm

Mogens cetw IMT-2020

——

PucyHok 4 — lMpouegypsl nonuroHa MO ans obecnedveHusa QoS
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Ha pucyHke 4 nokasaHo pacnofioxeHue y3noe koHserepa MO gns obecnedeHna QoS B mecTtax pas-
MeLLeHnA y3roB, a Takke obwune npoueaypsl nonuroHa MO gns obecnedyeHuns QoS.

1) TpeboBaHua K ypoBHIO obcnyxusaHusa B cetn IMT-2020 oopmMynupytoTca B HamepeHun QoS. Hame-
peHue QoS cogepuT BXoAHbIE OaHHble AnsA opkecTpaTtopa MLFO ans o6ecnedeHns QoS.

2) MLFO gnsa QoS ynpaenseT yanamu nonuroHa MO gns obecnedveHuss QoS u opkecTpupyeT WX Ha
OCHOBaHUW HamepeHus QoS nnun guHamuyecknx ycrnosuin cetu. MLFO Boibupaet mogenvn MO, cooTBeTcTBY-
lOLLME BO3MOXHOCTAM CETU U orpaHudeHusim koHeenepa MO gns QoS. ®yHkuun konsenepa MO gns QoS
pasmeLlatoTcs U 06beaUHSIIOTCH B LLIeNOYKY B COOTBETCTBUUN C PUCYHKOM 4.

3) WcTouHukn obecnedveHuss QoS cobupaloT reTeporeHHble gaHHele o QoS B Mogenu 6asucHoi ceTu
IMT-2020 n3 pasHbix uctouHukoB (¢ mogenein UE (nonb3oeatensckoe obopynoeaHue), AN (ceTb gocTyna),
CN (bazoBas ceTb)).

4) WMcTouHukn obecneveHns QoS nepenatoT gaHHble o QoS cboplymky gaHHbix no obecneveHunio QoS.

5) CBopwmk gaHHbix no obecnedeHunio QoS nepegaeT cobpaHHble U3 PasHblX UCTOMHWMKOB reTeporeH-
Hble AaHHble 0 QoS Ha npepobpaboTky gaHHbix Ans obecnedveHnss QoS. Ha ctagun npegobpaboTkn gaHHbIX
ans obecneveHna QoS npoucxoauTt odnllieHne cobpaHHbIX AaHHbIX 0 QoS U pasgeneHue Mx Ha OBe YacTu:
4N 0byYeHUs 1 ANa OLEeHKW.

6) MogenupoeaHue obecnedernna QoS nonyyaeT obyvatolme gaHHble 1 0bydyaeT moaenwu.

7) Ha ctagun oueHkn obecneveHnss QoS nonydeHHble TECTOBblE 4aHHbLIE WUCMONb3YIOTCH AMNS OLEHKM
0By4eHHbIX Mogenen.

8) MopenuposaHue obecneyenna QoS obHoBnsieT oueHky obecnedeHus QoS Ha ocHoBe pesynbraTta
0by4eHus.

9) ®yHKUMOHAMBHBLIA KOMIOHEHT NONUTUKK Mo obecnedyeHnto QOS MOXET MPUHATL pPeLleHne Ha OCHOBe
pe3ynsTaToB oueHku obecnedyeHns QoS.

10) Pesynbrathl nonuTtukm no obecnevenno QoS nepeparTcs pacnpegenutento Ans obecnedeHun
QoS.

11) Pacnpepenutens ans obecneveHns QoS pacnpocTpaHaeT peleHUs NonUTUKKA No obecnevyeHnto
QoS Ha uenesble cToku obecneveHuna QoS.

12) Uenesbie cToku obecnevernma QoS ocyectenaoT cobnogeHne nonutkn no obecneveHuto QoS B
Mogenu 6asucHoi cetu IMT-2020, roe ncnonesyetrca MO.

9 ObecneueHne Be3onacHOCTHU

B HacTosiwem cTaHgapTe onvcaHa apxuTektypa cuctem MO ansa obecnedeHns QoS B cetn IMT-2020,
NO3TOMY [OMMKHbBI NMPUMEHSTHCH 00LWKMe TpeboBaHnsa 1 MexaHn3Mbl ceTeBol BesonacHocTr (oM. [12] mn [13]).

TpebyeTcsa npegoTBpaLleHne HecaHKLMOHMPOBAHHOMO OCTYNa M YTeYKM OaHHbIX M3 KoHBelepa MO ans
obecneveHns QoS u nonuroHa MO ana o6ecneyenunss QoS ¢ UCMOMbL30BAHMEM MEXAHU3MOB ayTeHTUdUKaLUK
W aBTOpU3aLMM, 3aLLUThl OT BHELUHWX aTaK U T. 4. HE3aBUCUMO OT TOro, ABMSKTCA AEACTBUSA 3MOYMbILLNEHHbI-
MW UMK HET.
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Bubnuorpadcun
ITU-R M.1645 O6wme npvHuunel v uenu byaywero passutua IMT-2000 n cuctem, Beixogawmx 3a pamku IMT-2000
ITU-TY.3100 lMoHatua v onpegenerHns ana cetun IMT-2020
ITU-T X.1211  MeToael npenoTepalleHnsi atak Ha 6ase Beb-cetu
ITU-T P10, Cnoeapb TEPMWHOB, OXBaTLIBAIOLLMIA TEMATUKY, CBA3AHHYIO C MPOU3BOAMTENBHOCTBIO, KAYECTBOM
0BCny)XMBaHUA W Ka4ECTBOM B3aUMOLENCTBUA
ITU-T Q.1743 [dononHuTenbHble ccbifky Ha Beinyck 11 passuToi cetn sapa naketa LTE-Advanced
ITU-T X.1500 MeTtoakl obmeHa nHdopmauuein o knbepbesonacHocTu
ITU-T E.417 Ob6Lme NpUHLMNLI ceTeBOro ynpaeneHus IP-ceTaMmu
ITU-T E.860 O6Lwme NpuHLUMNbI cornaweHns o6 ypoeHe obcnyKueaHus
ITU-TY.3170 TpeboeaHua k cuctemam malumMHHoro obyyenns ans obecnedveHns kadectsa obcnyXvBaHWa B CETU
IMT-2020
ITU-TY.3110 TpeboaHua Kk ynpaBneHuIo CeTbo U opkecTpoBke IMT-2020
ITU-TY.3111  O6wme NpuHUMNLI yNipaBneHusa ceTbio U opkecTposku IMT-2020
ITU-TY.2701 TpebBoraHua k Be3onacHOCTM ANs CETer NocnenywmMx NoKoneHn sepcuu 1
ITU-TY.3101  TpeboeaHua cetu IMT-2020
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