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Mpeancnoeue

1 PASPABOTAH HayuHo-o6pa3oBaTenbHbIM LIEHTPOM KOMMETEHUMA B 0bnacTyu UM poBOA 3KOHOMUKN
depepansHoOro rocygapcTteeHHoro bBrwmgkeTHoro obpazoBaTenbHOro ydpexneHus Bhiclwero obpazoBaHud
«MoCKOBCKWIA rocyaapcTBeHHbIN yHuBepcuTeT umeHn M.B. NomoHocoea» (MY umenn M.B. NomoHocogsa)
n OBLwecTBOM C OrpaHWYeHHON OTBETCTBEHHOCTbIO «WHCTUTYT pasBuMTUSA MHGOPMaLMOHHOro oblecTBay
(MPKNO)

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

3 YTBEPXOEH M BBEJQEH B JENCTBWE MNpukasom denepanbHOro areHTCTBa No TeXHU4YecKomy pe-
rynupoBaHunio U MeTponorin ot 6 gekabps 2023 r. Ne 83-nHcT

4 HacToawww ctaHgapT paspaboTaH C y4YeTOM OCHOBHbIX HOPMAaTWMBHbLIX MOMOXEHWNA OOKYMeHTa
ITU-T Y.3115 (2022) «ApXMTEKTYpHble TpebBOBaHUA N CTPYKTYPa MEXLOMEHHbLIX CETEN C UCMOMb30BaHU-
eM TEXHOMOrMNA WCKYCCTBEHHOIO WHTENMeKTa, NpumeHsiemeble Aona 6ynywunx ceten, Bknodas IMT-2020»
(ITU-T Y.3115 (2022) «Al enabled cross-domain network architectural requirements and framework for
future networks including IMT-2020», NEQ)

lNpasuna npumeHeHus Hacmosweao cmaHdapma U nposedeHus e20 MOHUMOPUHaa yCmaHo8leHb! 8
FOCTP 1.16—2011 (pa3denbi 5 u 6).

®edepanbHoe az2eHMCmeo Mo MexXHUYeCKOMy peaynupogaHuto u Memponoauu cobupaem ceedeHus
0 MpaKmMuyecKoM npuMeHeHUU Hacmosiujeao cmaHlapma. [aHHble ceedeHus, a makxe 3aMedaHus u nped-
NoXeHus Mo codepxaHur cmaHO0apma MOXHO Hanpagums He no30Hee YyeM 3a 4 mec 00 ucCmeYyeHUs cpoka
eeo delicmeus pazpabomuuky Hacmosiwe20 cmaHdapma no adpecy: 119991 Mockea, fleHuHckue aopsl, 0. 1
u/unu e ®edepanbHOE a2eHMCME0 M0 MEXHUYECKOMY peaynuposaHuro U memponoauu rno adpecy: 123112
Mockea, lNpecHeHckaa HabepexHas, 0. 10, cmp. 2.

B cnyyae ommeHsl Hacmosueeo cmaH0apma coomeemcemeyroujee ysedomneHue bydem onybnukosa-
HO 8 exXeMecsIYHOM UHGhOpMauUuOHHOM yKaszamerne «HalyuoHanbHblie cmaHO0apmbly», @ makxe bydem pazme-
weHo Ha oguyuansHom catime @edepanbHO20 a2eHmMemea Mo MexHUYeCKoOMy peaynupoeaHuio u Mermpoio-
euu 8 cemu UIhmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

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

B pekomengaumm ITU-T Y.3115 paccmatpueaeTcss npobnema oTCyTCTBUA apXWTEKTYpbl AMns KoopauHa-
LMK BO3MOXHOCTEN MCKyCcCTBEHHOro MHTennekta (M) mexay ceTeBbiMU JOMEHaMU WU ONpefensitoTcs apxu-
TEKTYpPHble TpeboBaHNA U CTPYKTYpPa MEeXA0MEHHbIX CETEN C Ucnonb3oBaHueM TexHonorui M ons 6ynywmx
ceTen, Bknovasa IMT-2020, uenbio KOTOPLIX ABNAETCS AOCTUXEHUE 0bLLen CeTeBON UHTENNEKTYaNbHOCTHU.

v
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NPEOBAPUTENbHbLIA HAUNOHANbHbLIW CTAHOAPT POCCUUCKOW ®EQEPALUMU

APXUTEKTYPHBLIE TPEEOBAHUA U CTPYKTYPA MEXOOMEHHbLIX CETEN
C UICNONb30OBAHUEM TEXHONOIMMMA UCKYCCTBEHHOIO UHTENNEKTA,
NMPUMEHAEMBbIE ANA BYAYLWUX CETEW, BKITIOYASA IMT-2020

Al enabled cross-domain network architectural requirements
and framework for future networks including IMT-2020

Cpok genctBus — ¢ 2024—01—01
no 2027—01—01

1 ObnacTb NpUMeHeHus

HacToawmi ctaHgapT ycTaHaBNUBAET apXUTEKTYPHbIE TPeBOBaHWS U CTPYKTYPY MEXOOMEHHLIX CETEN C
MCNONb30BaAHUEM TEXHOMNOrMA MCKYCCTBEHHOIO MHTEMNMNEKTA (danee — WHTENneKTyanbHble CeTU), NpUMeHsie-
Mbix AN 6yayuwux ceten, Bknovas IMT-2020, u pacnpocTpaHsieTca Ha crneayollne BONpoch:

a) NPVHUMMNbEI NPOEKTUPOBaHWUS WHTENNMeKTyanbHbIX CeTe;

6) apxutekTypHble TpeboBaHWs MHTENNEKTyanbHbIX CETENR;

B) apXMTeKTypHas CTPYKTypa MHTeNneKTyanbHbIX CeTel.

2 TepMuHbI 1 onpegeneHnsa
B HacToswem cTaHgapTe NpUMEHEHbBI criedyrolmne TEPMUHBI C COOTBETCTBYHOLLUMM onpegeneHusamu.
2.1 pomeH (domain): CoBOKyNnHOCTb 0B6LEKTOB, CTPYNMNMPOBAHHLIX ANS OonpefeneHHon uenu.

MpumeyvyaHnne —Cwm.[1].

2.2 cdyHkumoHanbHaa abcTpakuyma (functional abstraction): CnocobHocTh 0606WaTh NnoBegeHne CBA-
3aHHbIX CYLLHOCTEMN, NO3BONAOLWAs MHKaNCynMpoBaTb 0COOEHHOCTW HECKOMbKMX BAPUAHTOB 3THX CYLLHOCTEN
B OOHY.

Mpumeuvanne — Cwm.[2].

2.3 IMT-2020: CrcTembl, CUCTEMHbIE KOMMOHEHTbI M COOTBETCTBYHOLLME TEXHONOIMK, KOTopble obecne-
YuBatT Bonee WNPOoKNe BOIMOXHOCTM MO CPaBHEHMIO C ONMCaHHbIMA B [3].

MpumeyaHnn

1 Cwm. [4].

2 B [3] onpegeneHbl cTpyKTypa v oblwne Lenu byayuiero passutua IMT-2000 1 cuctem nocne IMT-2000 ans ceten
paguWogocTyna.

2.4 mawunHHoe oby4eHue (machine learning): MNpouecc, peanuayoLWi BeIYUCTIUTENBHBIE METOABI, KO-
TOopble NpeqoCTaBMsaT CUCTEMAM BO3MOXHOCTb 00y4aThCsl Ha AaHHbLIX UMW HA OCHOBE OMbITA.

Mpumeuvanne — Cwm.[5].

2.5 opkecTpaTop thyHKUMA MawmMHHOro oby4yeHua (machine learning function orchestrator): Nornye-
CKWUIA y3en ¢ hyHKUMSIMUW YNPaBMNeHUsi N OpKecTpaunK y3noB B KOHBeepe MallMHHOTO 0by4eHus.

MpumeuvaHnne — Cwm.[6].

2.6 mogenb mawwnHHOro oby4eHus (machine learning model): Matematuyeckasa mogenb, koTopas re-
HEepUPYeT BLIBOA, WMWY NpeacKasaHue Ha OCHOBE BXOAHBLIX AaHHBIX.

MpumeuyaHne — Cwm.[5].

MapaHune ochbuumnansHoe
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2.7 mobunbHasa cetb (mobile network): CeTb, koTopas obecneuynBaeT 6eCNpPOBOOHON AOCTYMN K CBOWUM
cepsucam U NoaaepXuBaeT MOOUNbHOCTb.

MpumevyaHue — Cwm.[7].
2.8 ceteBas tyHkuua (network function): B koHTekcte IMT-2020 cdyHKLMA 06paboTkn B ceTu.

MMpumeyvaHua

1 Cm. [4].

2 CeteBble (hyHKUMW BKIIOYAKOT, HO HE OrpaHUYMBaOTCA UMK, (PYHKLMOHAMNBHBIE BO3MOXHOCTW CETEBbIX Y3MOB, Ha-
npuMep, ynpasneHne CeaHcoM, yrpasneHne MoBnneHOCTBIO U TpaHCnopTHbIe yHKUMK, DYHKUWOHANEHOE NOBEAEHUE 1
WHTepdeicbl KOTOPLIX OnpedeneHs..

3 CeteBble dyHKLUMKM MOTYT BbITh peanu3oBaHbl Ha BblAeneHHOM 06opydoBaHUM N B BUAE BUPTYaNW3npoBaHHbIX
nporpaMmHbIX PYHKLWIA.

4 CeteBble (hyHKUMM HE CHUTAKOTCA pecypcamiu, HO MOTyT ObiTb peann3oBaHsbl C UCNONL30BaHWEM PECYPCOB.

2.9 3aMKHYTbIWA KOHTYP (3aMKHYTbIN LMK, LMKN/KOHTYp ¢ obpaTHou cBa3bio) (closed loop): Tun mexa-
HW3Ma yrpaBneHusl, B KOTOPOM BbiXOOHbIE JaHHbIE W NOBEeAEHWUEe CUCTEMbI OTCNEXKMBAKITCS Y aHATNU3UPYIOTCS,
a noBeeHue CUCTEeMbl KOPPEKTUPYeTCs TakuM 06paszom, 4Tobbl MOXHO ObINO AOCTWYL YNyYlleHWd onsa fo-
CTUXKEHUS onpefenseMblx Lenei.

MpumevyaHnsa

1 HabnwogaTe, opveHTUpOBaTECs, NPUHMMAaTL pelleHve 1 gencteoBatk (cM. [8],[9]) aBnalTCca npuMepamm 3aMKHY-
TOrO KOHTYpa.

2 lMpuMmepamMu TMNOB onpedensemMblx Lenen ABATCA ONTUMMU3aLWS UCNONMB30BaHUA CeTeBbIX PeCYpPCoB 1 aBToMa-
TU3VPOBaHHOE BbINONHEHWE U obecneverune obenyxumsanua. Lenn MoryT 6biTe onpegeneHsl ¢ MCNonb30BaHWEM fAekna-
pPaTUBHBIX MEXaHN3MOB.

3 Cuctema MOXeT cocToATb U3 Habopa ynpasnsemblx 06bekToB, pabounx NpoLEeccoB W/UNM NPoOLUECCOB B CETU.

2.10 cepBuc paboTbl c gaHHbIMK (data services): CepBuchl, KOTOpbLIEe NPeAOoCTaBNSAT aBTOPM30OBaH-
HbIM NOTpebuTensM Bo3amMoxHOCTM cbopa, 06paboTkM, N3BNEYEHUsI U COBMECTHOIO MCMOMb30BaHWs OaHHbIX B
npegenax ogHoro JoMeHa U Mexay AOMeHaMu.

2.11 cepBuchl Nony4eHus BbiBogoB (inference services): CepBucChl, KOTOpPble NPEAOCTaBNAT aBTo-
pU30BaHHLIM MNOTPebUTENsIM BO3MOXHOCTU NOMYyYEHUS BLIBOAOB HA OCHOBE MOZENEN NCKYCCTBEHHOMO MHTEN-
fieKkTa/MalMHHOro 0By4eHUs U JaHHbIX B NPeAenax oqHOro JoMeHa Winnu Mexay JOMeHaMu.

I pupmMeHaHMNE — BoamoxHocTH nony4yeHrA BelBOAOB BKNHOYAKT, NOMUMO Npo4ero, NporHo3ampoBaHue, Knaccu-
CbHKBLlHIO, aHanms n NpuHATne pemeHmﬁ Ha OCHOBE TEXHOMOrMn MCKYCCTBEHHOIO MHTENNEKTA.

2.12 cepBuchl opkecTpaTopa yHKUMWA MalMHHOro oby4enus; cepsucel MLFO (machine learning
function orchestrator (MLFO) services): CepBuchl, NpeaocTaBnsaowme asTopu3oBaHHbLIM NOTpebuTensam Bos-
MOKHOCTW opkecTpatopa QyHKLUIA MaLLMHHOTO 0By4YeHuns.

[MpumeyvyaHmne — B KOHTEKCTE HacToALLEro ctaHgapTta 1 B cooTBeTcTeulm ¢ [10] — [12] cepBuChl opKecTpauui

(PYHKLMA MaLLMHHOMO 0BY4YeHUA MOryT UCNONb30BaTbCA AN OpraHU3aunu CepBMCoB paboTkl C AaHHLIMU, CEPBHUCOB 0BY-
YEHWUSA U CEPBUCOB NOMy4eHWs BLIBOLOB.

2.13 cepBuchkl 06y4eHun (training services): CepBucChl, KOTOPbIE NPeAOCTABNAKT aBTOPM30BAHHbLIM
noTpedbuTensamM BO3MOXHOCTH 0Dy4YeHMss Mogenei NCKYCCTBEHHOIO MHTEMNIeKTa B paMmKax 0gHOro AomMeHa
W/unu Mexay AoMeHamu.

3 CokpaweHusn

B HacTodwem cTaHgapTe NpUMeHeHbl cnegywuie CokpaweHua:

A — WCKYCCTBEHHbIA MHTEMNMNEeKT,;
MO — MallUWHHOoe 0By4eHue;
MLFO — opkecTpaTtop dyHKuuin MawmHHoro obyyveHusa (Machine Learning Function Orchestrator);
O&M — opkectpauus n ynpaeneHue (Orchestration and Management);
QoS — kadecTBO obenyxmBaHua (Quality of Service);
SBI — cepBUCHbIN nHTepdieic (Service Based Interface);
SLA  — cornaweHwne o6 ypoBHe obcnyxuaHus (Service Level Agreement).
2
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4 CornaweHusi No TepMUHONOIMKU

B HacTofAwem cTaHgapTe:

- KIMHYeBOEe CMOBO «TpebyeTcsA» yKasbiBaeT Ha TpeboBaHWe, KOTOPOe OOMKHO CTPOro cobniaaTbesa U
OT KOTOPOro He AONYCKAETCs HUKaKMX OTKMOHEHWIA, ecnn TpebyeTcs COOTBETCTBUE HacTOsILLEMY CTaHAaPTY;

- KIo4eBoe CrNoBO «PEeKOMeHAYeTCA» yKa3biBaeT Ha NonoXeHue, KoTopoe A0MNycKkaeT OTCTynneHue ot
TpeboBaHusi, He siBnseTca obszaTenbHbIM. Takum obpasom, 310 TpeboBaHMe He 0BA3aTeNnbHO AOMKHO MpK-
CYTCTBOBaTb, YTODLI 3aBUTb O COOTBETCTBUM;

- KITHOYEBLIE CIIOBA « MOXET paKkynsTaTUBHO» YKA3bIBAKOT Ha pakynsTaTUBHYO PEKOMeHaLUNK, KoTopas
JONycTUMa, He noapasymeras Npu 3ToMm TpeboBaHWa. ITOT TEPMUH HE NMOAPa3yMEeBaET, UTO peanuaauus no-
CTaBLUMKa JOMKHA NpeaocTaBnaTh BOZMOXKHOCTb M 3Ta (PYHKUWUS MOXET ObiTb JOMOMHUTENBHO BKIHOYEHA Ce-
TEBbIM ONepaTopomM/mocTaBLMKOM cepeucoB. CKopee, 3TO 03HaYaeT, YTO NOCTaBLUMK MOXKET AOMNONHUTENbHO
NpenocTaBuTb PYHKLKWKD U NPKU 3TOM 3a8BWUTb O COOTBETCTBUM JaHHOMY CTaHOapTy.

B HacTosem cTaHgapTe cepBUChl, ONPeaeneHHble Kak cepBUChl paboTel C AaHHBIMK, CEPBUCHI 0By4Ye-
HWS, cCepBUCHI Nony4veHus BbiBogoe u cepeuckl MLFO, obbiuHo kBanudguumnpytotcsa kak MA-cepeucel.

5 O6wune nonoxeHus

CeTn npogomxkaloT pasBMBaTbCA W CTAHOBATCS Donee aganTUBHbIMKM Onarogapsa BHeOPEHWIO Takux
TEXHOMOrMIA, KaKk CerMeHTMpoBaHWe ceTeill ¥ nporpamMmupoBaHue ceten. OgHako yBenu4eHue rubKocTu ceTu
TaKkKe 03Ha4aeT yBenuvyeHue CNoXHOCTW ynpaBneHus. B HacTosAwee BpeMsi oTpacnb yaenseT 6onblioe BHKU-
MaHue pas3BUTUI0 KOMMYHUKALWOHHBLIX (OYHKLWIA U Nnepefayu MHopMaLnK, U CyLLecTByeT OTHOCUTENBHO 3pe-
nas skocuctema. Ytobbl MCNOMbL30BATL NOBLILLEHHYH MMOKOCTL CETU A8 yAOBNETBOPEHUS NOTPeBHOCTEN, OT-
pacrnb Takke yaenseT Bonblue BHUMAaHWUS aHanuM3y BCEW CeTu, BKIKYas ucnonbs3oBaHue texHonorui MA/MO.

CeTtb IMT-2020 cocTOUT U3 AOMEHOB C Pa3NUYHLIMU DYHKLMOHAMLHBIMU BO3MOXHOCTAMU, BKMOYASA O0-
MeH ceTu JocTyna, foMeH 6a30BOi ceTu, JOMEeH TPaHCMOPTHOM CeTu, AOMEH yrnpaBieHns CeTbio, JOMEH OpKe-
CTPOBKW W1 yNpaBreHnusi CeTEBbIMWU CEPBUCAMU U JOMEH YNpasneHns OenoBbiMU NpoLeccaMmn. Kaxabin JomMmeH
MMeeT (PyHKUWOHaNbHbIE BO3MOXHOCTU, HE3aBUCUMbIE OT APYrMX JOMEHOB, HO OH TakKke B3aUMOLEWCTBYET C
ApYyrumMu gomeHamu (OyHKUMM MeXOOMEHHOro coTpygHudecTa). MexaoMeHHOe COTpyAHMYECTBO Heobxoam-
Mo Ans obecnedyeHus obLLel ceTeBON UHTEMMNEKTYaNbHOCTHU.

Psio opraHu3auuia unv rpynn no ctaHaapTyu3auuy onpegensioT TpeboBaHus, CTPYKTYPbI, apXUTEKTYPbI 1
peLleHnsl B COOTBETCTBMM CO CBOUMM 00si3aHHOCTAMK. OgHaAKo B TEKYLWMX CNeunduKkaumMax He Y4nTeIBatoTCs
OOMKHbIM 0Bpasom yHKumMK, obecnevnBaloLlne MeXOAOMEHHYI0O KOOPAVHALMIO N MHTErPaLMio BO3MOXKHOCTEN
MCKYCCTBEHHOIO MHTENMEeKTa B Pa3NU4YHbIX CETEBbLIX JOMEHaXx.

B HacTosilemM cTaHgapTe paccmaTtpuBaeTcs npobrnema OTCYTCTBMSA apXUMTEKTYPHBIX PELLUEHWI s KOOp-
OUHALUN BO3MOXHOCTEW MCKYCCTBEHHOMO MHTENNEKTa MexXay TeKyLUMKU CETEBbIMW OMEHAMWU U Onpenens-
IOTCH apXUTEKTYpPHble TPeboBaHUA U CTPYKTYpa MEXOOMEHHbLIX CETEN, HAanNpaeneHHbIE HA CO3AaHne MexXao-
MEHHOW MHTenneKTyansHon ceTu Ans dyoywux cetei, Bkmodas IMT-2020.

6 MpUHLUMNBbI NPOEKTUPOBAaHUA

Llernbto pazpaboTki apXMTEKTYPHON CTPYKTYPbl MEXOOMEHHOW MHTENMNeKTyanbHOW CeTu SBNsieTca nog-
JepxXKa MHTeNnNeKTyanbHON CeTu, KoTopas MOXET peanusoBaTh MeXJoMeHHOe B3auModencTBre npu coxpa-
HEHWWM aBTOHOMWKM BHYTpU OoMeHa. B 3Tom pasgene onpenensitoTcsl NpUHLKUNLL, MPUMEHUMBIE ANSA MPOEKTU-
pPOBaHWA MEXOOMEHHOW UHTEMNMNEKTYANBHON apXUTEKTYPHOW CTPYKTYPLI.

MpUHUMNbLI NPOEKTUPOBAHUA:

a) OnepaunoHHas He3aBMCUMOCTb OAHOMO JOMEHa

3T10T NpuHUMn obecne4ymBaeT onepaLMoHHY He3aBUCUMOCTb Kaxdoro ceteBoro gomeHa IMT-2020. Ha-
npvMep, napameTpbl KOHGUrypauuu gomeHa 6a3oBoi ceT MoryT ObiTb ONTUMU3UPOBaHbLI B COOTBETCTBMM C
pe3ynbTaTaMmu 3aMKHYThIX KOHTYPOB, BHYTPEHHUX ANA AoMmeHa 6a3oeom ceTu, be3 B3auMogencTBus ¢ ApyruMiu
OOMEHaMu.

6) MexgomeHHOe COTPYQHUYECTBO

3TOT MpMHUMN NO3BONSIET NOLAEPXKMBATL COTPYAHNYECTBO MEXAY PasfMYHbIMK CETeBbIMM JOMeHaMM
IMT-2020 ¢ ncnonb3oBaHueM bonee yem ogHoro MA-cepeuca. Hanpumep, korga cepBuchl paboThl ¢ JaHHbI-
MW, CEPBUCHI 0DYHEHWS UM CePBUCHI NOMYYEeHUs BbIBOLOB B OAHOM JOMEHEe He MOryT YAOBMNETBOPUTL 3anpoc
notTpebuTtens cepeBuca, MOXET BbiTh 384€ACTBOBAHO MEXAOMEHHOE COTPYAHUYECTRO.
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B) ABTOMaTtusayusa

OTOT NMPUHLMIN NO3BOMSET KaxOoMy ceTeBomy gomMeHy IMT-2020 nogaepxunBaTb aBTOMaTU3MpPOBaHHbIe
dyHKUUK, T. €. CBOAA K MUHUMYMY py4YHOE BMELLaTENbCTBO. 3TOT MPUHLIAM MOXET MPUMEHSATLCS, HO He orpa-
HWYKMBAETCA, yNpaBNeHUeM U OPKECTPOBKOW.

r) ®yHkumoHanbHasa abcTpakuus

3TOT NpuHUMN no3eonseT ceteBomMy AomeHy IMT-2020 zaHumaTbCa peanusauueinl CBOMX BHYTPEHHUX
hyHKLMIA, 3aMilas npyu 3TOM CROXHOCTb (DYHKUMIA CHapyxu. ®PyHKUMOHanNbHas abcTpakuma paccmaTpuea-
eTCSl Kak BaXHbIA MPUHLWMN, KOTOPbIN HE0BX0AUMO NoaaepKUBaTh B ClyHae MeXLoMEeHHOro COTPYAHMYecTBa.

4) PacnpepgeneHHblii UHTENNEKT

OTOT NPUMHLMM NO3BONSAET PAa3BepThIBATE MHTEMMNEKTyanbHble PYHKLUUM B 00BEKTax pasnuyHbiX JOMEHOB
cetu IMT-2020.

[MpumeyaHune — PasBepTbiBaHUe UHTENNEKTyanbHbIX yHKUMIA B obbekTax Ha rpaHuue cety IMT-2020 moxer
MMeTb peluatoLlee 3Ha4YeHve ans noTpebuteneil CepBMCOB Ha rpaHuLe;

e) CoBMecTHOe MCronb3oBaHne cobpaHHbIX OaHHbIX

OTOT NPUHLMUN NO3BOMAET UCMONL30BaTh AaHHble, coBpaHHble B JoMeHe, HecKonbkumu MN-cepeucamm
BHYTPW OOMEHa UMK MeXay AOMeHaMWu. 3TOT NMPUHLUM MOXEeT NMPUMEHSITLCA B clydYyae OOHOAOMEHHLIX WK
MEXOOMEHHbIX 3aMKHYTbIX KOHTYPOB.

) 3almTa nepcoHanbHbIX AaHHbIX M Be30MacHOCTb

3T0T npuHUMN obecneuynsaeT Haanexallee cobnogeHne nNpasun n NonUTUK, CBA3aHHbIX C KOHMUOEH-
LManbHOCTBIO U 6e30NacHOCTBHY OaHHBIX. Hanpumep, aToT MPUHLMN NPUMEHSAETCH npu obMeHe gaHHbIMU
MeXay OoMeHaMu.

7 ApxvTeKkTypHbie TpeboBaHusA

B sTom pasgene onuchbiBakTCA TpeﬁoBaHMﬂ K aDXMTeKTyDHOFI CTPYKTYpe MEXIOMEHHOW MHTEINNeKTy-
anbHOM CEeTWM Ha OCHOBE MPWHUWNOB, ONpeaeneHHbIX B pasgerne 6.

7.1 TPEGOBaHHﬂ K OgHO4OMEHHbLIM U MeXOOMeHHbIM 3aMKHYTbIM KOHTYpaM

ApXMTeI{TypHaﬂ CTPYKTYpa MEXOOMEHHOWN VIHTEJ'IJ'IE.‘KTyaJ'II:HOI:;I cetu H906X0,EI,MM8 0na nogoepXkn ogHo-
OOMEHHbLIX N MEXOOMEHHbIX 3aMKHYTbIX KOHTYPOB.

Mpumevyanume — C nomowlbio BoamokHocTen VI 3amkHyThle KOHTYpEI MOTYT nogaepxusate MA-cepeucel, oc-
HOBaHHbIe Ha PYHKLUMOHaNBLHOW abcTpakuMK, a Takke Ha MEXA0MEHHOM COTPYAHUYeCTBe.

7.2 TpeboBaHuA K cOopy AaHHbIX

ADXMTEKTypHaH CTPYKTYpa MeEXAOMEHHOMN MHTeﬂJ’IE.‘KTyaJ'IbHOFI cetn HEOGXO):[VIME Ona nogaepxxku c6opa
OaHHbIX N3 Pa3HblX JOMEHOB.

MpumeyaHue — [NpuMepsl pasnuYHbIX TMMOB AaHHBIX BKMHOYAOT CUrHansHy MHgopMauuio, NoTokK Tpadvka,
XKypHanbl, KOHUrypauuu.

ApXMTeKTyDHaH CTPYKTYpa MEXOMEHHOW MHTeﬂﬂeKTyaJ’leOﬁ CeTun HeOGXOﬂV‘IMa OnA nogaepXku oeny-
nnKkauum M3BbITOYHBIX OaHHbIX, CO6paHHbIX M3 pa3HbIX JOMEHOB.

ApXMTEKTypHaﬂ CTPYKTypa MEXAOMEHHON MHTenJ’IE‘KTyaJ’IbHOVI ceTu Heobxoauma gna nognepxKu c60pa
AdaHHbIX B PeXXUMe pealnbHOro BpemMeHn n B aBTOHOMHOM peXXUMe 13 pa3HblX AOMEHOB.

7.3 TpeboBaHWA K XpaHEHUIO OaHHbIX

ADXMTEI{TyDHaﬂ CTPYKTYpa MEXOOMEHHON MHTeJ'IJ'IEKTyaJ'IbHOF‘I ceTun H906XO,D,MME3 OnAa noggepXXkn xpa-
HEHNA OaHHbLIX PA3NTMYHBLIX TUNOB, TAKMX KaK CTPYKTYPUPOBAHHbIEe OaHHbIe N HECTPYKTYPUPOBaHHLIE AaHHbIE.

ApXMTeKTypHaﬂ CTPYKTYypa MEXOOMEHHOMN MHTBJ‘IJ’IEKTyaJ‘IbHOﬁ ceTn Heobxoguma ons noggepXkKu pac-
npegerneHHoro xpaHeHmd daHHbIX B pa3HbiX JOMEHax.

7.4 TpeboBaHusa kK 06paboTke OaHHLIX

ApPXUTEKTYPHas CTPYKTYpa MEXLOMEHHON MHTENNeKTyansHon ceTn HeoBxoamma ans nogaepxku obpa-
GOTKM AaHHbIX, KOTOpas MOXeT ObiTk NpefocTaBneHa A8 OQHOro AOMeHa UMK MexZy AOMeHaMy.

ObpaboTka gaHHbLIX BKMYaeT B cebs 0YUCTKY AaHHbIX, arperauuio aHHbIX, accoumaunio OaHHbIX W
pasMeTKy AaHHbIX.

4
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MpuMmeyaHus

1 lMoa o4MCTKOW AaHHBIX NOHMMAETCH yAaneHWe HepeneBaHTHbIX AaHHLIX U AybnnkaTos B ucxogHoM Habope aaH-
HbIX, CTMaXMBaHWUIO 3aLLUYMIMEHHbLIX AaHHbIX, BOCMOMHEHUA OTCYTCTBYIOLWWUX 3HAa4YEHWI W ycTpaHeHuu Belbpocos (cm. [13]).

2 lNop arperaumen gaHHLIX NOHWMAETCH MHTerpaumsa HeobpaboTaHHbIX aHHbIX B COOTBETCTBMM C TpeboBaHUAMN,
TaKMMMK KaK rpynnupoBKa JaHHbIX OQHOMO M TOro e ceaHca W/MnW OAHOrO U TOro e Nonb3oBaTenst W/unmM ogHoro 1 Toro
Xe nepvoga BpeMeHu.

3 Mop accounaumeit JaHHbIX NOHUMaETCH MHTerpaumsa COOTBETCTBYHLLMX AaHHBLIX W3 pasHbIX MECT U1 MOMEHTOB
BpemeHu cbopa B COOTBETCTBMM C TpeboBaHusaMM.

4 Tloa pasMeTKoN AaHHbBIX MOHUMAETCH MapKkMpoBKa oBy4atoWwnx AaHHbIX B COOTBETCTBUM ¢ TpeboBaHWAMK MaLLVH-
Horo oBy4eHus.

7.5 TpeboBaHusa Kk obecnevyeHuo Bugumoctu M-cepeucoe

ApXMTEKTypHBSl CTPYKTYpa MEXOOMEHHON MHTeﬂﬂeKTyaJ’leOl?l cetn HEO6XO,EI,VIM8 Aana nognepXku CtaH-
O0apTHbIX VIHTEpCbeﬁCOB ans obecnevyeHns BUOUMOCTH MM-CEDBMCOB B OOHOM WM HECKOITbKMX OOMEeHaXx (T. e.
W-cepeucos, MCMNOMNb3yEMbIX B HECKONbKKMX ,u,omeHax).

7.6 TpeboBaHMA K COBMeCTHOMY oBy4eHUIO

APXUTEKTYPHaA CTPYKTypa MEeXOOMEHHOW ceTu HeobxoguMma Ans nodgepXKu pacnpefeneHHoro co-
BMeCTHOro obyuyeHus B Npeaenax o4HOro AOMeHa Wnu Mexay AoMeHamu (Hanpumep, nogaepxka denepa-
TUBHOrO 0Bby4yeHus, cm. [14]).

ApXUTEKTYpHasa CTPYKTypa MEXAOMEHHOW WHTerNneKTyansHoW ceTu Heobxoauma Ons NoaLaepKKM pac-
npeneneHHoro obyyeHnsa ¢ NepeHoCcoM B O4HOM JOMEHE UIMKM MeXay AOMeHamun (HanpyuMmep, nogaepxka oby-
YeHUs ¢ nepeHocoM, cM. [15]).

7.7 TPEGOBGHMH K besonacHocTn M 3alnTe NnepCcoHanbHbIX AaHHbIX

ApXMTEKTypHaH CTPYKTYpa MeXO0OMEHHON MHTEJ'IJ'IEKTyaJ'IbHOﬁ ceTun HGOSXO,D,MME 4OnA nogaepXku ynpas-
NeHNA OOCTYNOM K XpaHUNULWY OJaHHbIX B OOHOM OOMEHE Uk Mmexay JoMeHaMn (T.e. CepBUCHI paGOTbI C gaH-
HbIMW, NPUMEHAEMbIE B HECKOJTbKMX ,ElOMEHaX).

ApwaeKTypHaﬂ CTPYKTypa MEXOOMEHHOWN VIHTEJ'IJ'IE.‘I{TyBJ'IbHOl?I CeTH HEOGXO,D,MMB Ana nogaepXkKn
ynpaeneHna OOCTYNOM K MM—CEDBMCBM B OOAHOM OOMEHE unn Mmexay JOMeHaMK (Hanpwmep, nogaepxka
VIM-CepBMCOB B HECKOJTbKMNX ,n,omeHax).

ApquexTypHaﬂ CTPYKTypa MEXAOMEHHON VIHTEJ'IJ'FEKTyaﬂbHOI;'I cetu HGOSXO,CI,MMB Ansa nognoepXkKu 3a-
LLIMCprBaHHOﬁ nepegadu nepcoHalbHbIX AaHHbIX MeXay AdoMeHaMn n SEiLLIMCprBaHHOFO XpaHeHunsa nepco-
HanbHbIX AaHHbLIX B KaX4A0M JOMEHE.

ApXMTEKTypHaH CTPYKTYypa MEXAOMEHHOWN I/IHTEHJ'IEKTyaJ'IbHOFI ceTn HEOGXOE,MMB AnA nogaepXxKkn 0BHa-
pPyXeHuAa n npefoTepalieHnAa HECaHKLUMOHWMPOBAHHOIO 4OCTYNa U aTak B KaX4OM JOMEHE.

ApXMTEKTypHaH CTPYKTYpa MEXOOMEHHOW VIHTEJ'IJ'IB}(TyaJ'IbHOIﬁ ceTn HeOGXO,EI,I/IMa ana nogaepxkKu BO3-
MOXHOCTEWN 3aLUNThI nepcoHanbHbIX OaHHbIX B npegenax oaHOro Wi HeCKOonbKMX OOMEHOB (T. €. CepBUCHI
paGOTbI C OaHHbIMW, UCMONb3yeMble B HECKOMNbKNX ,u,omeHax).

8 ApxuTeKkTypHas CTpyKTypa

8.1 O630p apXUTEKTYPHOW CTPYKTYpPbI

8.1.1 ®yHKUMOHanNbHLIE YPOBHU

PyHKLUMOHANBHOE MHOTOYPOBHEBOE CTPOEHWE apXWUTEeKTYPHOW CTPYKTYPbl MEXAOMEHHOW MHTeNneKTy-
anbHOW CeTu, Kak NnokasaHo Ha pucyHke 8.1, coaepXuT YeThbipe PYHKUNOHANbLHbLIX YPOBHS: YPOBEHb CETEBbIX
hyHKUWIA, YPOBEHb YNpaBneHnsi CeTblo, YPOBEHb OPKECTPOBKN U ynpaeneHusa (O&M) ceTeBbiMK cepBucamu 1
YPOBEeHb ynpasneHus AenoBbIMK NpoLeccamu.

Kaxabin dyHKUMOHaNbHbBIA YPOBEHL BKMKOYAET B cebs 0QWH NN HECKONMbKO JOMEHOB C COBCTBEHHBIMM
obnacTblo NPUMEHEeHUsT U Lensamu.

MpumedaHue — XOTA 3TO WU He NOKasaHo Ha pUcyHKe 8.1, Ha YpOBHE OPKECTPOBKW W YNPaBMNeHUs CETEBbIMM
cepBMcaMu W Ha YpOBHE yNpaeneHusi OeNoBLIMU MPOLECCaMU MOXET CYLLECTBOBATL HECKONMBKO AOMEHOE.
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YpoBeHb YrpasneHus

OomeH ynpasneHua OenoBbiMW Npoueccamu
AEenOBbIMW Npoueccamu

YpoBeHb OPKECTPOBKM
[loMeH OpKEeCTPOBKW U YNPaBINEeHWs CETEBLIMU CEPBUCAMM n ynpaenenus (O&M)
ceTeBbiMK CEpBUCAMM

HomeH ynpasneHus 1 HomeH ynpasneHus 2 -+ | OomeH ynpasneHua N YpoBeHb ynpasneHus ceTbio

[omeH 1 - Nomen 2 - Nomen N YpOEeHb CeTeBbIX (yHKLMIA

~— — B3aMMOOEWCTBUE MEXOY JOMEHaMU

PucyHok 8.1 — ®PyHKUMOHANbLHOE MHOTOYPOBHEBOE CTPOEHWE apXUTEKTYPHOW CTPYKTYPLI MEXOOMEHHOWN
WHTENMEeKTyansHoW ceTu

MHTepdencel Mmexay pasfvyHbIMKW YPOBHAMW Ha pUcyHKe 8.1 ABNAITCA AByHanpaBneHHbiMu. Baawm-
MOLENCTBMS Yepes3 aTu MHTepdechl BKNYaT B cebs nepegady OTY4ETHOW MHOPMALMI O CETU C HUKHETO
YPOBHA HA BEPXHWM YPOBEHb, Nepejadyy WHCTPYKUWMA No (PYHKUWOHWMPOBAHWUID CETU C BEePXHEro YpOBHSA Ha
HWXHWIA YPOBEHbL U OBYHanpasrneHHoe B3aumogencrTeue MA-cepeucos.

OTa cTpyKTypa cornacyeTtcsl ¢ NPUHLUNAaMK NPOEKTUPOBaHUS, YKa3aHHbIMU B pasgerne 6:

- Ha YpOBHe ceTeBbIX (PyHKLMA 0becneurBaoTCa CETEBbIE COEAMHEHUSA U CeTeBble (PYHKUMK. YPOBEHb
CeTeBbIX (PYHKLMIA MOXET BKNIOYaTh B ceBs MHOXECTBO CeTeBbIX AOMEHOB, HAanNnpumMep AOMEH CeTu OocTyna,
OOMEH TPaHCMOPTHOW ceTh U AoMeH 0a30BOoi CeTu;

- YPOBEHb ynpaBneHus CeTblo npegHasHaqYeH AN ynpasreHus KOHKPeTHbIM JOMEHOM CeTU. YpoBeHb
yrnpaBneHWs CeThbHd MOXKET BKMYaTh B cebsi HECKOMbKO JOMEHOB yNpaBneHWst CeTbH), HanpuMmep OOMEH
yrNpaBneHus CceTbio A0CTyNa, AOMEH YNpaeneHns TpaHCMOPTHON CEThIO U JOMEH ynpasrneHus Ba30BON CeThio;

- YPOBEHb OPKECTPOBKMW M YMpaBleHUs ceTeBbiMU cepBucamu obecnednBaeT CKBO3HYH OPKECTPOBKY M
ynpaerneHve ceTeBbIMU CepBUCaMMU,;

- YPOBEHb YNpaBneHus OenoBbiMy npoueccamu obecrnedymBaeT ynpaeneHve ypoBHeM o0OCnyXUBaHKS.
YpoBeHb ynpasneHusi 4enosbiMK npoLleccaMmu npeobpasyet TpeboBaHmsa nonb3oBaTtenemn B TpeboBaHus K op-
KEeCTpOBKe W ynpaeneHulo CeTeBbIMU CepBMCaMU, KOTOpble 3aTeM pacKnagbiBalTCH YPOBHEM ynpaBneHus
CETbLK Ha KOHUrypaLuu Ans ypoBHS CeTeBbIX DyHKLIUIA.

8.1.2 3aMKHYTbIe KOHTYpHbI

3aMKHYTBIA KOHTYP, B COOTBETCTBUM C OMNpeaeneHveM, npMBeaeHHbIM B pasgene 2, NnpeacrasnsaeT co-
6ol TN MexaHW3Ma ynpaBneHusl, B KOTOPOM BbIXOOHbIE OAHHbIE U MOBEAEHME CUCTEMbl OTCNEXMBAKOTCH W
aHanu3npytoTcs, a NoBedeHNe CUCTEMbI KOPPEKTUPYEeTCA Takium 06pas3om, YToObl MOKHO OblNo OCTUYbL YIy4-
LWEeHW B HanpaeleHnW onpegensemMslx Lenen.

3aMKHYTbIe KOHTYpPbl peanuayroTcsa yHKLUAMU BHYTPU KaX40ro JoMeHa (BHYTPEHHUE 3aMKHYThIE KOH-
Typbl), a TaKke Mexay JOMeHaMK (MeXOOMEHHbIE 3aMKHYThIE KOHTYpPbI), COCEAHUMU YPOBHAMU UINU HECMEXK-
HbIMW YPOBHAMMW.

B kaxxoom goMeHe MOXeT pa3meLLaTbCsl O4MH UMW HECKOMNBKO 3aMKHYTbIX KOHTYPOB (OOWH MM HECKOSb-
KO BHYTPEHHMX 3aMKHYTbIX KOHTYPOB UMW, YacTU4YHO, OOUH WINK HECKOSbKO MEXOOMEHHbIX 3aMKHYTbIX KOH-
TYpoOB).

8.1.2.1 BHyTpeHHME 3aMKHYTble KOHTYpbI
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Ha PUCYHKeE 8.2 nokasaHo npenocraeneHne apquexTypHoﬂ CTPYKTYPbI MEXAOMEHHON MHTENneKTyanb-
HOW CeTu C BHYTPEHHUMW 3aMKHYTbLIMW KOHTYpaMW.

N YpoBeHb ynpaeneHus
[loMeH ynpasneHua AenoBbIMK NpoLIEcCamMit ABBCEMEMEHPEEETEaMT

A

Y

- YPOBEHb OPKECTPOBKYM
[loMeH OpPKECTPOBKW W YNPaBNEHUS CETEBLIMIU CEPBHUCAMU 1 ynpaeneHus (O&M)
- CeTeBbIMU CEpPBUCaAMK

[omeH ynpasnexns 2 TlomMeH ynpasnexus _

ypOBeHb ynpaeneHWna CETb

( NomeH ynpaeneHns 1
A

Y

YpoBeHb CETEBLIX (DYHKLMA

~4—p— B3aVMOLEWNCTBNE MEXAY LOMEHaMMW, © — BHYTPEHHWU 3aMKHYTbIA KOHTYP

A
Y
A
Y

=
= -

PucyHok 8.2 — Bug apxMTeKTypHOW CTPYKTYPbl C BHYTPEHHUMMW 3aMKHYTBIMW KOHTYpamu

Huxe npuBegeHbl Npumepbl UCMOMb30BaHUA BHYTPEHHUX 3aMKHYTbIX KOHTYPOB ANS pasnu4YHbIX
YPOBHe:

- 0N CeTeBOro OyHKUMOHANLHOMO YPOBHA MEXaHW3Mbl YyNpaBneHWUsi Neperpyskon MoryT 6biTe peanuso-
BaHbl MO 3aMKHYTOMY KOHTYPY C NOMOLLb0 asToMarusauum u MA;

- 0N YPOBHS yNpaBneHWs CEThbI0 MeXaHn3mbl 0bHapyXeHUst 1 BOCCTAHOBMEHWSA CETWU MOryT ObiTh pea-
NU30BaHbI C MOMOLLLH 3aMKHYThIX KOHTYPOB C MOMOLLLK aBToMaTusauuu un UW;

- ONA YpOBHSA OPKEeCTPOBKW U yNpaBneHus ceTeBbIMU CepBUcamMm MexaHu3mMbl aHanusa npousBoauTenb-
HOCTU M ONTMMW3AUWU CETEBLIX CETMEHTOBR MOryT DbIThb peanu3oBaHbl C MOMOLLLI 3AaMKHYThIX KOHTYPOB C
NOMOLLbKO aBTOMAaTU3aLUMKM M UCKYCCTBEHHOMO MHTENNEKTa;

- 0N YPOBHSA yNpaBreHusa OenoBbIMKU MpoLeccaMyu MeXaHW3Mbl aHanuaa U onTuMmn3aummM obcnyxmea-
HWUS MONb3oBaTenen MoryT ObITb peanu3oBaHbl MO 3aMKHYTOMY KOHTYPY C MOMOLLbID aBTOMaTn3auuu 1 UCKYC-
CTBEHHOIO MHTENMNeKTa.

8.1.2.2 MexOoMeHHble 3aMKHYTbIe KOHTYPbI

a) MexaoMeHHbIe 3aMKHYThIE KOHTYPbI MEXAY COCeaHMMU YPOBHAMU

Ha pucyHke 8.3 nokasaHo npefcrasneHne apxuTeKTYPHOW CTPYKTYPbl MEXAOMEHHON UHTennekTyanb-
HOW CETU C MEXOOMEHHbBIMWN 3aMKHYTbIMW KOHTYPamMu MeXay COCeqHUMMW YPOBHAMMU.

Hwxe npuBedeHbl NpUMepPbI NCMOMb30BaHWUA MEXOOMEHHbIX 3aMKHYTbIX KOHTYPOB ANA pasfMyHbiX KOM-
BVHaLMA CMEXHBIX YPOBHEN:

- ONA MeXOOMEHHbLIX KOHTYPOB MEeXy YPOBHEM CETeBbIX (PYHKUUA 1N YPOBHEM YNPaBneHnsa ceTbio Me-
XaHW3M aHanuaa nepeonpuyuH cbosa ceTu MoXeT ObiTh peann30BaH C MOMOLLLH 33aMKHYTBIX KOHTYPOR B aB-
TOMaTU3WPOBAHHOM pexume U ¢ ucnono3osaHueMm W, Ha ypoBHe ceTeBbIX YHKUMIA MOXHO OTCNEXMBATHL
kntouyeBble nokasatenu adpdekTusHocTn (KPI) ceTeBbix hyHKUWIA W BLISBMATL aHOMarnbHble NOKasaTenu Ha
ocHoBe WN-cepencoB. Pesynsrat aHanu3a Ha ypoOBHE CeTeBbiX YHKLUMA MOXHO MCMOMb30BaTh Ha ypOBHE
yrnpaBneHusa ceTblo;
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YpoBeHb ynpaBneHus
LENOBLIMW NpoLeccamu

[omeH ynpaBneHvsa AenoBsIMuY NpoLeccamm
/"‘\
! \
(A
-]
N
A\ YpOoBEHL OPKECTPOBKMN

[loMeH OpKECTPOBKM 1 YNpaBeHUA CEeTEBLIMIA CEPBMCaMM v ynpasnexuns (O&M)
CETEBLIMM CEpBMCEMVI

7% ™ Py

HowmeHn ynpasneHus 1 [omen ynpasnexus 2 .-+ | Oomen ynpaenennsa N YpoBeHb ynpaeneHns CETbo
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PucyHok 8.3 — By apXuMTeKTypHOW CTPYKTYPbI C MEXOOMEHHBIMW 3aMKHYTEIMU KOHTYpaMu
MeXay COCEeAHUMM YPOBHAMM

- ANS MeXOOMEHHbIX KOHTYPOB MeXAy YPOBHEM yrpaBrneHus CEeThio U YPOBHEM YMpaBneHusl 1 opKe-
CTPOBKW CETEBLIMWU CEPBUCAMU MEXaHWU3M OMTUMWU3aLUM OPKECTPOBKM CETEBOTO CErMeHTa MOXeT BbiTh pea-
NM30BaH C NMOMOLLBH 3aMKHYTLIX KOHTYPOB C MOMOLLBIO aBToMaTu3auuu u M. Ha ypoBHe ynpaBneHus cetbio
MoeT BbITb 06ecrneyeH aHanua NPOM3BOOUTENBHOCTM CETEBLIX CEIMEHTOB Ha ocHose MI-cepBucoB. Peaynb-
TaT aHanu3a Ha YpOBHe YNpaBreHWs CETbi0 MOXHO WCMONb30BaTh Ha YPOBHE YNpaBreHusi U OpPKeCTPOBKM
CeTeBbLIMU CEpPBUCAMMY,

- ONs MEeXOOMEHHbIX KOHTYPOB MexXZy YPOBHEM YNpaBreHWs CeTEBbIMU CePBUCaMUN U YPOBHEM OpKe-
CTpauun ¥ YPOBHEM YMpaBNeHUs AenoBbIMU NMPoLeccamMmu MexaHu3m npeobpa3soBaHus v ONTUMU3aLUM corma-
weHusi 06 yposHe obcnyxusanus (SLA) ceTeBoro cermeHTa MoxeT ObiTb peann3oBaH ¢ MOMOLLbH 3aMKHYThIX
KOHTYPOB C MOMOLLLI0 aBTOMaTU3aLun U UCKYCCTBEHHOTO UHTENNEKTa.

[MpumeyaHmne — B kadecTBe NpyMMepa peanvsauunmn aToro MexaHnuama B KadecTse nHdopmauun SLA ons ceasun
MeXAy KMMEeHTOM CETEBOro CerMeHTa ¥ MOCTaBLUMKOM CETEBOMO CerMmeHTa ucnonbayeTtcs wabnoH obuwero cermerta GSMA
(cm. [16]). 3Ta uHdopmauus oTobpaxaeTcs B NapaMeTpbl CETEBbLIX aTPUBYTOB U UCMONb3YETCH B KAYECTBE BXOOHbLIX OaH-
HBIX O MOOENW CETEBLIX pecypcoB (cMm. [17]).

6) MexgoMeHHble 3aMKHYTble KOHTYPbI MeX4Y HeCMEXHbIMW YPDOBHAMMW
Ha PUCYHKE 8.4 nokasaHo npencrtaeneHne apXI/lTeKTypHOI?I CTPYKTYpbI MEXOO0MEHHON MHTENNeKTyanb-
HOW CETU C MEeXLOMEHHBLIMU 3aMKHYTbIMU KOHTYpPaMu MexXay HeCMEXHbIMW YDOBHAMN.

MpumeyaHMe — 3aMKHYTbIE KOHTYpPbI, MOKa3aHHbIE HA pUCYHKe 8.4, ABMAKTCA NpYMepamMu, nokasaHHbIMA B
WNMHOCTPATMBHBIX LEnsax. MexgoMeHHbI 3aMKHYThIA KOHTYP MOXET OXBaTbiBaTb OAWH UMM HECKONbKO AOMEHOB B BOBMe-
YeHHBIX CIOosiX.

Hwxke npvBegeHbl NpMMepbl MCNOMb30BaHWA MEXA0MEHHBIX 3aMKHYThIX KOHTYPOB Af1S Pa3nWyHbIX KOM-
BMHALMIA HECMEXHBIX YPOBHEN:

- ONA MEXOOMEHHbIX KOHTYPOB Mexy YPOBHEM CETEBbIX (DYHKLWIA M YPOBHEM YyrNpaBneHnsi 4eN0BbIMM
npoueccamu mexaHvuam obecnedeHna SLA ceTeBoro cermeHTa MoXeT ObiTe peann3oBaH ¢ MOMOLULIKD 3aMKHY-
ThIX KOHTYPOB C NMOMOLLIbI0 @aBTOMAaTW3aLUnn U NCKYCCTBEHHOIO MHTennekTa. Hxe onnceiBaeTcs aToT BapuaHT
MCNOMNBb30BaHNA C TOYKM 3pEHUSA KaX40ro 3aAeCTBOBaHHOIO YPOBHS;
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PucyHok 8.4 — Bua apxuTeKTypHOM CTPYKTYPbI C MEXAOMEHHBIMU 3aMKHYTEIMU KOHTYpaMu
MEXOY HECMEXKHBLIMM YPOBHAMM

- Ha ypoBHe ynpasneHusl 4enoBbLIMY NpoLeccamun, ocHoBaHHOM Ha MA-cepBrcax, MOXHO OTCNEXUBaTb
1 NMPOrHO3UpPOBaTh NokasaTtens SLA ceTeBoro CerMeHTa B CrefyoLlnii Nepuoa BpeMeHu, a Takke onpeaensTb
cooTeeTcTBMe SLA. Korga Tpe6osaHua SLA He MoryT GbiTb BbIMOMHEHbI, HEOBXOOUMMO NPoaHanManpoBaTh
MPUYMHBI HEBLINONHEHUS TpeboBaHKMi. 3anpoc Ha aHanua oTNpaBnsaeTca Ha YPOBEHb OPKECTPOBKU U yNpas-
NeHnsi ceTeBbIMU CEpBUCaMMU;

- Ha YypOBHE OPKEeCTPOBKM W yNpaBneHus ceTeBbIM CEPBUCOM MPU MOMyYeHWu 3anpoca Ha aHanusa Ha
ocHoee MM-cepeucoB aHanunaupyeTca nokasatenb Npou3BOAMTENLHOCTU CeTeBoro cermeHTta. Ecnu peaynb-
TaTbl aHanu3a MNokKasbiBaloT, YTO y3Koe MECTO B MPOMYCKHOW CNoCOBHOCTK SIBNSETCS OCHOBHOW MPUYMHOM,
HeobxoauMO onpenenuTb JOMEH, Bhi3BaBLUWIA Y3KOE MECTO B NMPOMYCKHOW crnocoBGHOCTK. 3anpoc Ha aHanus
OTNPaBnseTcsl Ha YPOBEHb YNPaBNeHUs CeTbIo;

- Ha ypoBHe ynpasreHusa CeTbi Nnocrne MonyYeHwWs 3anpoca Ha aHanus, ¢ nomolbo MW-cepeucos B
AOMeHe yrnpaeneHuss aHanuavpyeTcsa Hanmyme yakux MecT B NPonyckHoi cnocobHocTi. Hanpumep, ecnu npo-
M3oLLna neperpyska kaHana, B JOMeHe ynpasneHus MOXHO W He onpefenuTs NPUYKHLI neperpysku. B atom
crnyyae 3anpoc Ha aHanu3 oTnpaBnseTcs Ha CeTeBOW YHKLMOHATNbHbLIN YPOBEH;

- Ha ceTeBOM (hbyHKUMOHANLHOM YPOBHE MOCe nonydeHuns saanpoca Ha aHanua Ha ocHoee MIW-cepsrcoB
(hYHKLMOHANbBHLIA JOMeH(bl) aHanuanpyeT Npou3BoaMTENBHOCTE CETU. B KauecTBe NpodonxeHus npuMepa,
YMOMSIHYTOrO Ha YPOBHE yNpaBneHWs CeTbio, aHanM3npyloTcs nokasaTenu Npou3BoANTENbHOCTU CBSA3aHHbIX
KaHanoB W OLeHWBaeTcs, A4ocTaTodHa N oblwas Npou3BoAUTENbHOCTE KaHana u c6anaHcupoBaHo N Uc-
noneb3oBaHWe CeTeBblX pecypcoB. HakoHel, peaynbTaThl aHanWsa BO3BpalLaloTCs Ha YpOBeHb YNpaBeHus
LAEenoBbIMU NpoLeccamMin Yepes BCe 334eiCTBOBAHHbIE YPOBHU.

NMpumedyaHue — Bnarogaps NoypoBHEBOMY pacnpOCTPaHEHWIO Pe3ynbTaToB aHanun3a PeLUEHNs O KOPPeKTu-
pOBKE MOMNWTMKU MPUHUMAIOTCS U BbIMOMHAKTCA Ha BCEX YPOBHSX. MpuMepamMu KOPPeKTUPOBKM MOMWTUKA MOTYT BbiTb
KOPPEKTUPOBKM KauecTBa obcnyxusaHus (QoS) nonb3oBaTeneil M KOPPEKTUPOBKKM MapLLpyTU3aLn NaKeTos;

- And MeXOOMEHHbIX KOHTYPOB MeXy YPOBHEM CeTeBbIX CI)yHKLI,VIFI M YyPpOBHEM OPKEeCTPOBKK U ynpasne-
HUA ceTeBbIMW CepBUCaAMKN MeXaHU3M FapaHTI/II?I Npou3BOOUTENBHOCTU CEeTeBOIN0 cermMmeHTa MOXeT BbITb pea-
N30BaH C NOMOLLbH 3aMKHYTbIX KOHTYPOB C NOMOLLEH aBTOMaTM3alun U MICKYCCTBEHHOIO MHTENNeKTa. Kak n
B npedblaywlem BapMaHTe UCNOoIb30BaHUA, TPKU 3a0eACTBOBAHHbIX YpOBHA COBMECTHO pearim3yT SBMKHyTbiF‘I
KOHTYpP: YpOBEeHb OPKeCTPOBKKU W ynpaBrieHUd ceTeBbiIMW CepBUCaAMM obecneynBaeT aHanua Nnpou3BoguTElNb-
HOCTK CerMeHTa CeTW; YpOBEHb ynpaBrieHnA CETbIO obecnedMBaeT aHanMa I'IDOFIyCKHOO"I CI'IOCOﬁHOCTVI; YPOBEHb
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CeTeBbIX dDyHKLI,VII;! obecne4nBaeT aHann3 NMPON3BOOAUTESNTBHOCTWU CeTU, N ero pe3ynbraTtbl pacnpoCcTpaHAKTCA
OﬁpaTHO Ha ypOBEHb OPKEeCTPOBKW U yrnpaBlneHua ceTeBbiMAU CEPBUCaMN Hepel YpPpOBEHb ynpaBlieHNA CeTbH.

MpumeyaHue — MoryT cyllecTBOBaTb 3aMKHYTbIE KOHTYPbI, COCTOSLLUME M3 Pa3NUYHbIX KOMBUHALWIA HECMEX-
HbIX YDOBHEW ANSA YPOBHSA yNpaBneHusi AeNoBbIMW NPOLECCaMy, YPOBHS OPKECTPOBKW W yNpaBrieHns CETEBLIMU CepBuUca-
MW W YPOBHS YNpaBMNEHUs CETBIO, HO OHW HE 0BCYKOaloTcA B HACTOALWEM CTaHAapTe.

8.2 PyHKUMOHaNbHble BO3MOXHOCTH AOMEHA
Ha pucyHke 8.5 nokasaH npumep yHKUMOHAMNBHbBIX BO3MOXHOCTEM M B3aMMOLENCTBUA JOMEHOB.

MpumedaHue — [IBa JOMeHa, NOKA3aHHbIE HA PUCYHKe 8.5, MOryT HaXo4UTLCA Ha OOHOM YPOBHE UMM OXBaThl-
BaTb pasHbie YPOBHW.

r OomeH 1 —I r OomeH 2 —I

[ Cepsucel MLFO | | Cepucsl MLFO |

| & | 5

| ] | |

| | |

| | | | | | | ]

I O O O | I O O |

Cneuudmy- Cepauch CepBuchl Creynduy- Cepaucsi CepBMchl

| Hu;h paboTbl CopaucH nony4eHus | | thg) paboTbl Capaircd nony4eHus |
obyueHns | obyveHus |

| | ans nomena © laHHbIMK BLIBOAA | | | ans nomena ¢ AaHHBIMU BbIBOAA |

| DYHKLMK | DyHKLMK

| L |

| L |

I | |

| PenoauTtopuii Penoantopuii | | PenosuTtopuit Penosntopwii |

| AaHHBIX mopenei J| | [aHHBIX mopeneii J|

O—— — CepBUCHLIN uHTepdelic (SBI); —= — uHTepdeiic, oTnudHbIn oT SBI

PucyHok 8.5 — lNpumep dyHKUMOHANBHBIX BO3MOXHOCTEW 1 B3auMogenCcTBUA JOMEHOB

B gaHHOM gomeHe ecTb TpPW pasnu4YHbIX TUMA KOMMOHEHTOB: crneuuduyvHasa ana gomeHa yHKUKS,
dyHKkuna MW-cepBrncoB (pyHKUMA CepBUCOB paboThl C JaHHbIMU, QYyHKUUA cepBUCOB 0BydYeHns, dyHKUMA
CEPBMCOB MOMyYeHUs1 BbIBOOOB, (PyHKUMA cepBucoB MLFQO) n penosuTopuil (peno3mTopvi JaHHbIX, Penosu-
TOpWIA MoZenen).

Hwxe nogpobHO onMcaHbl pasnuyHble KOMMNOHEHTbI, UCMOMNb3yeMble B JaHHOM JOMEeHe:

- cneuuduYHbIl Ana gomeHa (OYHKUMOHAINbHLIA KOMMOHEHT NpefocTaBnseT AaHHble (CBA3aHHbIE C
3TOM cneuncrYHOR ANa AoMeHa dyHKUMer) u ucnonbayet NA-cepBucel;

- (bYHKUMOHAarbHbIA KOMMOHEHT CepBUCOB paboTkl C AaHHBIMW NPEAOCTaBMNSET CEPBUCHI NepeaYn 4aH-
HbIX. @YHKLUNS CEPBUCOB JaHHBIX MOXET OeACTBOBATh Kak NoTpebuTens OaHHLIX, KOTOPLIA cOBMpaeT gaHHble
OT OYHKUMIA, cneunduyHbIX Ans JOMEHa, U COXpPaHAET UX B PENO3UTOPUM OAHHLIX MOcne rnpegBapuTenbHON
06paboTku aaHHeIX. Korga apyrue VIA-cepeucel 2anpalunBatoT AaHHble, QYHKLUSA CEPBUCOB paboThl ¢ AaHHbI-
MW JEeWCTBYET KaK NOCTaBLUWK OAaHHbIX, U3BMEKAOLWMA MU NPeLOoCTaBNALNA OaHHbIE.

MpumevyaHne — CepBuckl paboTel C AaHHBIMK OCHOBAHLI HA CTPYKTYPE ONEPVMPOBaHUSA AaHHbIMUW, ONpeneneH-
How B [10];

= Cli)yHKLI,MOHaJ'IbeIl?E KOMIMOHEHT CePBUCOB 06y‘-IEHVIFI npenocrtaBndaeT CepBUCHI OGyHEHVIFI. Flpe,u,oﬁquH—
Hbl€é C NOMOLL b OGy‘-IEHOLLI,VIX CepBuncoB MN-mogenn XPaHATCA B KOMNOHEHTE « PEHOSMTOleﬁ Mogenemn».

MpumevyaHmne — CepBrcbl 0By4eHUS CTPOATCA C MCMOMNb30BaHWEM M30NMUMPOBaHHOW 3KCNEePHMEeHTaNbHOW cpe-
Abl MalWHHOro 0by4eHus, onvcaHHon B [6];

= beHKU,VIOHaJ'IbeIl:;I KOMMOHEHT CEPBUCOB NOJTy4eHNA BbIBOOOB NpeoCTaBnAaAeT CepBUC NonyvYeHMUd Bbl-
BOOOB. (DyHI{LI,I/IFl CepPBUCOB Nposty4eHnsa BbIBOOOB NCNONb3yeT Mo4enu K, XpaHdauwunecqa B KOMNOHEHTE peno-
3UTOpKA Mogernemn.

MpumeyaHue — CepBuUChl NONYy4YeHUs BbIBOOOB CTPOATCH Ha y3ne Modenu, onpegeneHHou B [6];
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- byHKUMOHanbHbIA KoMnoHeHT cepBucoB MLFO npepoctaenser cepeuc MLFO. PabGouni npouecc
cepBuMca, opraH1M3oBaHHbIA cepBucHon dyHkumen MLFO, dhopmupyeT nonHoueHHbIn MW-cepBuc;

- KOMMOHEHT PEeno3uTOpuUsA OaHHbIX obecneyuBaeT XxpaHeHne AaHHbIX, CBA3aHHbIX C JOMEHOM;

- KOMMOHEHT peno3uTopusa Mogenein obecneynBaeTt xpaHeHue mogenen UM (cm. [11]).

Kak nokasaHo Ha pucyHke 8.5, SBI (cm. [17]) ucnonb3yeTcs Ana B3aMMOOeNcTBUSI Mexay cneludud-
HbIM ANA AOMeHa hYHKLMOHAMNBHLIM KOMMNOHEHTOM, (OYHKUMOHAaNbHbIM KOMMOHEHTOM CEpPBMCOB paboTbl C
AaHHBIMK, (OYHKLNOHAMNbHBIM KOMMOHEHTOM CEPBUCOB 00y4YeHUs, PYHKUMOHAaNbHLIM KOMAIOHEHTOM CEPBUCOB
nony4YeHvsi BblBoga v yHKUMOHaNbHLIM KoMnoHeHToM cepeucoB MLFO. MHTepdeiic, otnuyHbiin ot SBI, npu-
MeHsIeTcs ANns NPoYMX B3auMOAeNCTBUNA.

MpumeyaHune — Kak onucaHo Bbile, cneunduUyHbIi Ona AoMeHa (PYHKLMOHAMBHLI KOMMOHEHT TaKke Baa-
UMOOENCTBYET C PYHKLMOHANBHLIM KOMIOHEHTOM CEPBMCOB paboTkl ¢ AaHHBIMK Yeped uHTepdenc, oTnnyHeIR oT SBI.

9 TpeboBaHnA be3onacHOCTH

B cetn IMT-2020 gomkHbl cobnogatecs Mepbl 6@30NacHOCTU U 3alnThbl NePCOHaNbHbIX JaHHbIX.

3alwmTe cneumanbHbIX KaTeropuin JaHHbIX creayeT npyMaaBaTh BbICOKUMIA NPUOPUTET BO n3bexaHune yTe-
YeK U HeCaHKUMOHWPOBAHHOMO JOCTYNa K HUM.

TpeboBaHus, cBA3aHHbIE ¢ BE30MacHOCTLIO U 3alMTON NepCcoHanbHbIX AaHHEIX, yKasaHHble B [6], npu-
MEHUMbI K HacTosweMy cTaHgapTy. KoHkpeTHble Bonpockl Be3onacHOCTW paccmaTpuBaloTcs B pasgerne 6
n7.7.
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Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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