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Mpeancnoeue

1 PASPABOTAH ARBTOHOMHOM HEKOMMep4YecKkon opraHusaumen «HayuyHO-TEXHUYECKUA LEeHTp
wHdopmaTtukn» (AHO «HTLUW»)

2 BHECEH TexHn4yeckum KOMUTETOM Mo cTanaaptmaauum TK 480 «Ceasby

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 metponoruum ot 14 aerycta 2025 r. Ne 889-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-®3 «O cmaHdapmu3zauyuu e Pocculickoli @edepayuuy». MHpopmauyus ob
U3MeHeHUsX K HacmosuweMy cmaHOapmy nybnukyemcs 8 exes00HOM (110 COCMOAHUK Ha 1 AHBapsa MeKyuwezo
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomegemcmeyrowas UHgpopMayus, yeedoMieHUe U IMEeKcmbl pasMewarmess makxe e
UHhopMayuoHHOU cucmeme obueao Nonb30e8aHus — Ha ohuyuansHom calime @edepanibHO20 azeHmMcmeaa
0 MexXHU4YeCKOMY peay/iuposaHuio U Memponoauu 8 cemu ViHmepHem (wWww.rst.gov.ru)

© Odopmnenue. OIEY «MHCTUTYT cTangapTulaumm», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

PEKOH®UTYPUPYEMBIE MHTENNEKTYAINBHBIE NTOBEPXHOCTHU
YacTtb 1
BapuaHTbl pa3BepTbiBaHUA U CLLeHapUX UCNONbL30BaHUA

Reconfigurable intelligent surfaces. Part 1. Deployment option and use case

Data BeepeHua — 2026—01—01

1 O6bnacTtb NnpuMeHeHuA

HacToAawmi ctaHgapT pacnpoCcTpaHsAeTcs Ha peKoH(UIypupyemble WHTENNeKTyanbHble MOBEPXHOCTU
(RIS) n ycTaHaBnuBaeT BapuaHTbl UX Pa3BepPThIBAHUS U CLLEHAPUUW UCTIONb30BaHUA, a TakxKe 3KCnnyaTaunoH-
Hble napamMeTpbl becnpoBofHbIX paguocetel ¢ RIS.

Mopgenu u oueHka kaHanoB paguoceTtei ¢ RIS — B cooteetctBum ¢ FTOCT P 72111.2.

HacTtosawumi ctaHpapt crieqyeT NpUMeHsTs Npu pa3paboTke, M3rotoBrneHun M akcnnyatauuu RIS, a
TakkKe npu pazpaboTke, NPOEKTUPOBAHMM K SKCNNyaTaumMyM O0ecnpoBOgHBIX PAgUOCETEN M UX NPOrpaMMHOro
obecneyeHus.

2 HopmaTuBHbIe CCbINKU

B HacTosileM cTaHOgapTe UCNoNb30BaHbl HOPMAaTMBHBIE CChIMKU Ha cnefylolue cTaHaapThl:

FOCT P 52210 TeneBuaeHuWe BelwaTtenbHoe UndpoBoe. TepMUHbI 1 onpeaeneHns

MOCT P 53731 KauyecTBO ycnyr cBsA3W. TEpMUHBI 1 ONpegeneHuns

FOCT P 53801 Cesasb hegepancHas. TepMUHbI 1 onpeneneHns

FOCT P 72111.2 PekoHdurypvpyemblie MHTENMNEKTyanbHble NOBEPXHOCTU. HYacTe 2. Mogenu v oueHka
KaHanoB paguocBA3un

Mpumeyanue— lNpy NONb30BAHUN HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBepuTs A4eNCTBUE CCbINOYHbIX
CTaHAapTOB B MHOPMALMOHHOM cucTeMe 0BLLEro Nonb3oBaHWa — Ha ouLMansHoM cailTe denepanbHOro areHTCTea no
TEXHWYECKOMY PErYNMPOBaHMI0 U METPOIOMK B CETU MIHTEPHET UNK MO eXerogHoMy MHGopPMaLMOHHOMY yKkasaTtento «Ha-
UMOHanNbHbIE CTAaHAAPTLI», KOTOPLIFA ONyOnMKoBaH No COCTOSHMIO Ha 1 AHBaps TEKYLLEero roaa, v rno BbiMycKkam exeMecsay-
HOMO MHAIOPMALIMOHHOTO YKasaTena «HaunoHaneHble cTaHaapThi» 3a TeKyLWMIA rog. Ecrnn 3aMeHeH CCbINoYHbIN CTaHAApT,
Ha KOTOPLIN JaHa HedaTMPOBAHHAS CChINKA, TO PEKOMEHOYETCH WCMONb30BaTh AENCTBYHLWYI0 BEPCUIO 3TOMO CTaHOapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYK BEPCUKD M3MEHEHWA. ECNM 3aMeHEH CCbINOYHbIM CTAaHAAPT, Ha KOTOPLIA AaHa AaTu-
pOBaHHas CCbINKa, TO PeKOMEHAYETCHA UCMONb30BaTbL BEPCUI0 ATOMO CTaH4apTa C YKasaHHbIM Bhille roaoM YTBEPXKOEHUS
(npuHAaTKS). Ecnu nocne yTBepOeHUs HAcTOALLEero cTaHaapTa B CChiNOYHbIA CTaHAapT, Ha KOTOPLIA AaHa AaTMpoBaHHas
CCbINKa, BHECEHO M3MEHEHWEe, 3aTparuBaloLLee NonoXxeHne, Ha KOTOPOE AaHa CChiNKa, TO 3TO NOMOKeHVe peKoMEHOYETCH
NPUMEHATE Be3 y4eTa faHHOro M3MeHeHWs. ECNK CCbINoYHBIA CTaHaapT 0TMeHeH 6e3 3aMeHbl, TO NOMOXKeHUe, B KOTOPOM
[aHa CChiflKa Ha Hero, peKoOMeHAYeTCH NPUMEHATL B YACTK, He 3aTparvBaloLLelt 3Ty CChINKYy.

3 TepMMHBI, onNpeaeneHnAa U COKpaLweHUs

3.1 TepMuHbI n onpegeneHns

B HacTosAwem cTaHgapTe npuMmeHeHbl TepMuHel no FTOCT P 52210, TOCT P 53731 n TOCT P 53801,
a TaKke crnefyrwline TEPMUHbI C COOTBETCTBYHLLUMK ONpeaeneHUs MU:

3.1.1 pekoHdHrypupyemana WHTennekryanbHasa noBepxHocTb; RIS: MNporpammvpyemas nosepx-
HOCTHasA CTPYKTypa, Ucronb3yemas Ons YNpaBneHns OTPaXeHWeM, NperioMneHnem, goKyCMpoBKOWM, KOMMn-
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Mauuen, mogynauuMen, nornoweHneM aNeKkTPoOMarHMTHbLIX BOMH MNyTeM M3MEHEHWA 3NeKTPUYEeCKUX M MarH1T-
HbIX CBOWNCTB NOBEPXHOCTU.

3.1.2 meTtaaTtom: Ocobblin UCKYCCTBEHHbIN 3NEMEHT, MaTepuarnsl U3 KOToporo adgeKkTBHO Nnpeobpasy-
0T SHEPrUI0 Yepes3 Pe30HAHCHYI0 3NeKTPUYECKY UMM MarHWTHYIO CBSI3b C NafatoWwnM UsnyveHuemMm.

3.1.3 metamatepuan: KoMNo3MLNOHHBIA MaTepuan, CBOMCTBa KOTOPOro 0BycrnoBneHbl pe3oHaHCHBIMM
CBOWCTBaMW COCTABMNAOLMX €ro 3MNeMeHTOB, TaK HasblBaeMblX METaaTOMOB, a HE MEePUOSUYECKON CTPYKTY-
poK, KoTopas onpegensaeT MyHKUMOHaNn OTOHHbLIX KpUCTannos.

I pumMmevyaHmne — K MeTamMmaTepuarnam OTHOCAT MaTepuarbl, Takue Kak MeTansbl U nnactMmacchl, CBOWMCTBA KOTO-
PbIX MOXHO U3MEHATDL.

3.1.4 meTanoBepxHOCTb: [JnanekTpuyeckan unv npoBoasLlas HaHOMMEHKa, B KOTOPYHO BHeApeHbl Me-
TaaToMbl.

3.1.5 PIN-guog: lNonynpoBOOHWKOBLIA AMOL, B KOTOPOM MexXay obnacTsamMu 3neKTpoHHOW (N) 1 Oblpoy-
HOW (p) NPOBOAUMOCTM HaXxO4UTCA CODCTBEHHLIN (HENermpoBaHHbIiA) NONyNpoBoAHKK (i-obnacTs).

3.2 CoKkpaleHun

B HacToswem cTaHAapTe NpUMEHEHBI CreaylolMe CoKpalleHus:

BC — 6asoBas cTtaHuus;

BY-gnana3oH — BbICOKOYACTOTHbLIW AManasoH;

PY — pagmoyactoTta;

CPN — ceTb B nomeleHnn aboHeHTa/none3oearens (customer premises network);

DL — HanpaeneHue paguocurHana ot BC k aboHeHTy (downlink);

DMA — guHamuyeckas MeTanoBepxHOcTHas aHTeHHa (dynamic metasurface antenna);

eRG — ycoBeplUeHCTBOBaHHbIN pe3ngeHTHbIR w3 (evolved residential gateway);

FDD — pgynnekcHbIn KaHan ¢ 4acToTHbIM pazgeneHuem (frequency division duplex);

FR — gumanasoH yacTtor (frequency range);

loT — WHTepHeT Bewei (internet of things);

ISAC — cuctema MHTErpupoBaHHOIro obHapyxeHus 1 cBa3u (integrated sensing and communication);

LTE — sBonouuna B Te4eHWe anutensHoro Bpemern (long term evolution);

LOS — 30Ha npsmoi eugumocTu (line of sight);

MEC — rpaHunyHbIe BbIYMCIIEHMA ¢ MHOXECTBEHHbLIM A0cTynoM (multi-access edge computing);

MIMO — «MHOXeCTBEHHbI BXOL, MHOXECTBEHHBIA BbIXOA» — METOA NPOCTPaHCTBEHHO-BPEMEHHOO
KOOMPOBaHWA C MHOXECTBOM aHTeHH Ha nepedadqy M MHOXEeCTBOM aHTeHH Ha npuem (multiple input, multiple
output);

NLOS — nuHua Henpamon BugumMocTt (non-line of sight);

NR — TexHonorusa pagnogocTyna ceTel NATOro nokoneHns mobunsHon ceasu 5G (new radio);

OFDM — mHoro4acToTHasi cxemMa MoOynsiLMK C OpTOroHaMbHbIM YacTOTHbIM pacnpedeneHneM Hecy-
LKMx B nonoce kaHana Belanus (orthogonal frequency-division multiplexing);

PIN — ceTb nepcoHansHoro MHTepHeTa Bellei (personal internet of things network);

QoS — kavecTBo obcnyxumBaHus (quality of service);

RAT — TexHonorusa paguogoctyna (radio access technology);

RIS — pekoHdurypupyemas nHTennekTyanbHas nosepxHocTe (reconfigurable intelligent surfaces);

SL — BokoBas nuHue cea3aum (sidelink);

TDD — gynnekcHblin KaHan ¢ BpeMeHHbIM pasgeneHnuem (time division duplex);

TRP — To4uka nprvema v nepegadqm gaHHbix (transmission and reception point);

UE — nonb3oBaTtensckoe (aboHeHTckoe) obopydoBaHue (user equipment);

UL — HanpaeneHue paguocurHana ot aboHeHTa k BC (uplink);

Wi-Fi — TexHonorns 6ecnpoBOAHbIX NOKambHbIX CeTel, No3BONALWas aNeKTPOHHbIM YCTPOMCTBaM Noa-
KIHo4aTbeAa K CeTU, B OCHOBHOM WMCNONb3ys Anana3oHsl 2,4 Ty u 5 [Ty (wireless fidelity);

3GPP — napTHepckuin NpoekT no cuctemam Tpetbero nokonenus (3-rd Generation Partnership Project);

5G — nAToe nokoneHwe 6ecnpoBOAHbLIX CUCTEM CBA3M;

6G — wecToe nokoneHne 6ecnpoBOAHbLIX CUCTEM CBA3M.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/24
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-72111.1-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70470
https://gostexpert.ru/gost/gost-72111.1-2025?utm_source=pdf&utm_medium=70470&utm_term=page

FOCT P 72111.1—2025

4 BapuaHTbl pa3BepTbIBaHUA PEKOHUTYPUPYEMBIX UHTENNEKTYaNnbHbIX
NoBepXHOCTEWN

4.1 O6wWwune nonoxeHns

RIS pomkHbl COOTBETCTBOBATL Y3My pagvMOCeTW, COCTOSALLEMY M3 COBOKYMHOCTW pacCeuBalLLMX 3ane-
MEHTOB, Ha3blBaE€MbIX 3NIEMEHTAPHbLIMW AYEeNKaMKn, CBOMCTBAMM KOTOPbIX MOXHO YNpaBnAaTb AWHAMUYECKN W
M3MEHATb WX 3MeKTPOMarHuTHele napaMeTpel. RIS MOXHO ynpaenATe nofyctaTM4ecku nocpegcTBOM nepeda-
YK yNPaBASAOLWMX CUTHANOB AN HACTPOMKM MocTynawwmx 6ecnpoBOgHbIX CUTHAMNOB NYyTEM OTPaXKeHus, npe-
nomneHusi, hOKYCUMPOBKM, KONnumauun, Moaynauuy, nornoweHns unm nx kombuHaumi. RIS npegcraenset
coboll ceTeBOW y3ern, AMHAMWYECKU W/MNK NonycTaTuYeckn KOHUrypupyemsln koHTponnepom RIS, npespa-
LwarLwmnin becnpoBogHyo paguoceTb U3 MacCcUBHOrO obbekTa B MHTeNnekTyanbHbld 06bekT. Takum obpasom
KaHan cTaHOBUTCA MporpaMmupyeMbiM.

PekoHurypupyemocTe gBnseTcs BaxHbiM cBoncTBoM RIS. Kondurypauus RIS moxeT hbopmmpoBaThes
BHeWHWM obbekToMm, Takum kak BC, UE nnu konTponnepom RIS. Kondmrypauusa RIS moxeT ObiTe cTatuve-
ckol, ecnu RIS pasBepTbiBalOT ANSA pacluMpeHWs 30HbI MOKPLITUS 1 3aKpbITUS 30HbI ¢ oTcyTcTBreM LOS. [ins
yBenuyeHus npoussoauTensHocTn UE koHdwmrypaumio RIS cnegyet onTummanposats. C aTol Lenbio Heobxo-
AVMa guHamudeckas w/unm nonyctatvdeckas pekoHdurypaumua RIS, nockonbky obenyxusaemoe UE moxeT
nepemelLaTbcsl, U OOHOBPEMEHHO MOXeT obcnyxueatbca Heckonbko UE. TexHonorus RIS pacwupseT 6aso-
Bble BO3MOXHOCTUM NMPOEKTUPOBaHWA BecnpoBOAHbBIX pagUMOCETEN, BNUSS HA 3BOMKOLMI0 UX apXUTEKTYpPLI, TEX-
HOMOrMK JOCTYNa U ceTeBble NPOTOKoMNbl. TexHonorua RIS B 0OCHOBHOM peanu3yeTca Ha NacCcUBHLIX KOMIMO-
HeHTax 6e3 MCMomnbL30BaHWA OOPOroCTOSALMNX AKTUBHBIX KOMMOHEHTOB (yCUnuUTenen MOLHOCTH), YTO CHUXAET
CTOMMOCTbL peanuaauuMv paguoceTu U 3HepronoTpebneHue npuMmeHsemoro obopynoeaHusa. C nomouslo RIS
obecneunBaloT npocToe U rMbkoe pasBepThiBaHWE PafMOCETU C BO3MOXHOCTLH NPUHATUS Moboi KoHhUry-
pauuu n nHterpaumm RIS B obbekThl (HaNnpuMep CTeHbI, 30aHus, oHapHble cTondbbl U ap.). RIS moxeT pabo-
TaTb Kak NaccuMBHOE YCTPONCTBO. RIS MCNonb3yoT ANA YMeHbLUEeHWA 3NeKTPOMarHUTHEIX MOMEX B YCTapeBLUNX
cuctemax paguoceasn. RIS aenaeTcs ycTORUYMBBIM U 3KOMOMMYECKM YUCTBIM TEXHOMOIMMYECKUM peLleHnemM,
obecneunBalLLUM HU3KMEe (DUHAHCOBLIE 3aTpaThl HA 0OOpyAOBaHWeE, BKMOYAS HE TONbKO HEDOMbLIYK CTOM-
MOCTb CaMOro annapaTtHoro obopyooBaHUsl, HO M HU3KWE 3aTpaTtkl Ha pa3BepTbiBaHMe U obcnyxueaHue RIS.

OcobeHHocTn RIS:

- AIBMAETCHA NOBEPXHOCTLIO (HE 0OBbEMHBIM MaTepPUanoM) C HU3KON CIOXHOCTEH peanusaumnu, noTepsamMm
W T. 4., COXpPaHAKLWEN NpyM 3TOM BO3MOXHOCTb MOMHOCTLIO KOHTPONUPOBaTh 3MEKTPOMAarHUTHbIE BOMHbI;

- AIBMAETCA UHXEHEPHOW (UMM MHTENNEeKTyanbHOo) NOBEPXHOCTLI0, T. €. MOXET peanu3oBbiBaTh yHK-
LWK, KOTOpbIE HEUHXEHEPHAs MNOBEPXHOCTL (HanpuMep, MeTannuyeckasi NnacTnuHa) He MOXET peanu3oBaTh;

- coaepxuT dyHKUUK pekoHdurypauuu, T. e. RIS moxeT agantupoBaTecsi B 3aBUCUMOCTM OT YCMNOBUIA
paguoceTu;

- obecneymBaeT KOHTPOINUPYEMOE OTPaXeHWE, NPENOMIIeHUe, paccesaHne, MogyNALUI0 U T. . 3MeKTPo-
MarHUTHbIX BOJTH.

BapuaHThel pazeepTeiBaHusa RIS — B 3aBMCMMOCTU OT KOHKPETHOIO NPpUMEHEHUs U Tpebyemoro pexuma
pabotel (cm. 4.4).

4.2 Knaccuourkaums M KOHCTPYKTUBHbIE OCOBEHHOCTH PeKOH(pUIypUpyeMbIX
MHTeNNeKTyanbHbIX NOBEPXHOCTEN

RIS no KOHCTPYKTUBHBIM OCOBEHHOCTAM NOAPa3LensatoT:

- Ha oTpaxatowmue, cnocobHble M3MEeHATL Yron OTpaXeHus nagatoLei BoMnHbI;

- NpenomnsaLme, cnocobHble U3MEHSITL Yron NpPenoMneHns (NPoMNycKkaHWs) nagarLei BOmHbI;

- COBMeLLEHHbIE OTpaxatollme ¥ NpenomMnatoLlme, cnocobHble 0AHOBPEMEHHO U3MEHSATE Yron oTpaxe-
HWUS Y MPENOMIeHNs NafatLLlei BOmHbI;

- nepegarwlwmMe UnM MHoOpMaLMOHHbIE, crnocobHble KoAMpOoBaTh OaHHbIE U peanu3oBblBaTb OOHOYa-
CTOTHLIE (OQHOMOTOYHbLIE UM MHOFOMOTOYHLIE) PAGNOCETH;

- nornouwauiMe, HacTPOEHHbIE HA MUHMMWU3ALIUI0 PaccessHHOro Nons.

RIS npegHa3sHayeHbl BbINOMHATE PYHKLUKM 0BpaTHOrO paccesiHusa 3NeKTPOMArHUTHBIX BOMH U3 OKpY-
)arwen cpefbl, HaNPUMep, OOHOBPEMEHHO OTPaXaTb MMM NPenoMnsaTb NagatolmMe BOMHbI, MOAYNUPOBaTL
AaHHble B OTPAXXEHHOW UMW NPEenoMreHHON BONMHE, U HACTPaNBaTLCA HA YBENUMYEeHWe paccesiHua B 3a4aHHON
obnacTu YyacToT.

RIS, npoekTupyeMelie ans cBA3M U 0BHApYXeHWUS CBA3KM, MOTYT OAHOBPEMEHHO OTPaXaTh BOMHLI M 0BHa-
py}KMBaTb NPUCYTCTBME 0OLEKTOB.
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ObobuleHHas cxema paguoceTy ¢ ucnosfb3oeaHneM RIS npefcrasneHa Ha pucyHke 1.
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Touka poctyna

YcTponcTteo

PucyHok 1 — OBobuweHHan cxema pagvMoceTu ¢ ucnons3osaHnem RIS

CKOpOCTb pekoHhUrypaunm onpegensieT Bpems nepeknYeHns Mmexay KoHdurypauuammu. CKopocTs pe-
KOHhUrypaumum MOXeT BapbMpOBaTLCS OT OYeHb BLICOKOW (Hampumep, meHee 1 Mc) 40 o4YeHb MeaneHHoW unu
KBasucTaTu4eckoil (bonee HECKONLKUX 4eCATKOB cekyHa). MNapameTpbl M YACHO AOCTYMHBLIX KOH(UrypaLumii, Ko-
TOPBLIMW MOXET YNpasnATe KoHTponnep RIS, onpenensoT Ha aTane NpoekTUPOBaHUA ceTu cBasn. MapaMeTpel
RIS onpepensawTcs pasMepoM WM YMCNoM BUTOB KOMMYHMKAUWOHHOW WWHLI. MacwTab pekoHdurypauum 3a-
BMCUT OT YMCNa aHTEHHLIX 3MeMEHTOB UIK fiYeek, KoTopble KoHTponnep RIS MoxeT HacTpouTL OAHOBPEMEHHO.

MapameTpbl pekoHdurypauun RIS ycTaHoBneHsbl B Tabnuue 1.

Ta6nuua 1— MNapameTpsl pekoHdurypauumn RIS

Mapametp

3HadeHne

B03MOXHOCTE peanu3auumn

[MBkocTb KOHMrypauum

1—3 6uta

ObecneumBaeTca OWCKPETHOCTBLI haso-
BpallaTenen

[Nonapusauna

OpvHapHasa Unu ABoMHasA nonapusaums

RIS moxeT 6bITb 4yBCTBUTEMBLHOW WK
HEYYBCTBUTEMNBHOW K NOMApWU3auuM, Mo-
XeT TpaHcopMUpOBaTL NONAPU3aLIUI0

CkopocTb pekoHpurypauvm

OT KBa3ucTaTU4eCKon KoHdurypaumm Oo
CKOpPOCTW peKoHthurypaumm Ha ypoBHe
CMMBOIIOB

ObecrneynBaeTcs 3afaHHOW CKOPOCTBIO
M3MeHeHusi KoHdpurypauum RIS

3apepxka pekoHuUrypaumm

3agepxka pekoHdurypaumm yctaHaemnu-
BaeTCs UCXOOHLIMU JaHHBIMIA

Yncno nopgaepneBaemeix
KOHUIypauuin/KkogoOBbIX KHUM

[MpUMEpHLIA pasMep KO4OBOW KHUMM —
16 (4 Buta)

Onpepnensietca Butamn, noggepueae-
MbIMWM KOMMYHWUKaLMOHHOW LLIMHON

Uncno OOHOBPEMEHHO KOH-
GUrypupyemMbix  3nemMeHToB
RIS

OT1 10 go 1 000 n Gonee

Yucno HacTpavBaemblx anemeHToB RIS
He 3aBucuT oT obLero yucna anemMeHToB
RIS v nx pazgeneHus

GostExpert.ru

https://GostExpert.ru/gost/gost-72111.1-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70470
https://gostexpert.ru/gost/gost-72111.1-2025?utm_source=pdf&utm_medium=70470&utm_term=page

FOCT P 72111.1—2025

Onsa narotoBnenva RIS ncnonbayloT meTamaTtepuarnbsl 1 MeTanoBepPXHOCTH.

TOHKWI CroW MeTamaTepuana MoXeT npeobpa3oBbiBaTh Nnepejasaembie, NPUHUMAaeMble UMK OTPaXKeH-
Hble 3NEeKTPOMarHWTHbie BOMHbl. TakuMm 06pa3om, He TpebyeTca NpUMEHEHUE CMOXHbLIX UCTOYHUKOB MUTaHUs
U/MNKU aKkTUBHLIX pazoBpallaTenei. B BonHoBogax Ha ocHoBe MeTamaTtepuwanos RIS B ceBoeM cocTase UC-
nonb3ayeT 6ONbLIOE YUCNO U3MYYaoLKUX 3NEMEHTOB, a8 CyBBONHOBOE pasHeceHUe No3BonaeT Kax4oMy nopTy
BEOOA/BLIBOAA NWTaTb MHOXECTBO CBA3@HHbLIX U3nydyaTeneil ¢ UCNonb30BaHMEM OBYMEPHbLIX U OOHOMEPHbIX
BOMHOBOAOB. B AByMepHbLIX BOMHOBOAAX paccesHHas BOMHA OT KaXKAOro 3rieMeHTa pacrnpocTpaHAeTcs BO
BCex HanpaeneHusix. BonHoBopa, kak npasuno, NPOeKTUPYHOT Kak OOHOMOLOBLIW, NMPW 3TOM BOMHA MOXET pac-
NPOCTPaHATLCH TOMLKO BOOMb O4HOW NMUHMKA. KOHCTPYKUMSI OQHOMEPHOro BOMHOBOAA HaMHOMO Mpolue, Yem
AByXMepHoro. B ogHOMepHbIX BONMHOBOAAX npolle obecnednsaeTcs U30NALUS MEXIY pa3nUYHLIMKU NOPTaMu,
YeM B HECKOIbKUX NOopTax ABYXMEpPHOro BONHOBOAA.

MeTanoBepxHOCTb, KaK NPaBuMo, COCTOUT W3 NMepuoaMYecKd PacrnonoXeHHbIX aNeMeHTapHbIX S4eek.
OneKkTpoMarHUTHbIe CBOWCTBA METanoBepXHOCTU HACTPaMBalOTCA 3MeKTPOHHBIM CnocoboM ¢ MCMonb30BaHn-
eM pas3Nn4YHbIX KOMMOHEHTOB, NHTErPUPOBAHHbLIX B MOBEPXHOCTbL aNeMeHToB, Taknx kak PIN-guogbl, Bapaktop-
Hble ANOAbl, XKUOKWE KpUCTannsl U T. 4.

4.3 BapuaHTbl UCNONMHEHUS PEKOH(PUIYpPUpPYeMbIX UHTENMNEeKTYanbHbLIX NOBEPXHOCTEH

4.3.1 AKTUBHbIe peKoH(pUrypupyemMble MUHTENMNEKTYanbHble MOBEPXHOCTHU

AxtmBHasa RIS cocTouT M3 OByXMepHOW MEeTanoBEpPXHOCTU 3a0aHHOrO pasmepa, B KOTOPYH BCTPOEHbI
3HEProeMKWe paguMo4acToTHblie Broku o6paboTKM CUrHANOB M @HTEHHbIE 3NEMEHTbI C MPOrpaMMHbIM ynpas-
neHnem.

AkTtmBHYO RIS ncnonbayoT ons nepegayv M npMema CUrHanoB Mo BCEW €e MOBEepXHOCTM UMK C Mpu-
MEHEeHUeM 4YacTu 3NIEMEHTOB, YTO AenaeT ee CNoCOBHOM BLINOMNHATE Bonblie OYHKLNUA MO CPAaBHEHUWIO C Nac-
cuBHoi RIS. RIS, B KOTOpOM TONbKO YacTb 3emMeHTOB cnocobHa nepegaeatk W/WNK NPUHMMAaTL, Ha3biBaOT
nonyakTUBHOMN.

OuckpeTtHan hOTOHHAA aHTEHHas peLleTka siBnseTca npuMepoM aktueHon RIS. PeweTtka obbeguHsieT
aKTMBHbIE ONMTUKO-3MEeKTPUYecKkne AeTeKTopbl, npeobpasoBatenn M MOAYNSTOPLl ONA nepegadvu, npuema u
npeobpazoBaHMa ONTUHECKWUX UM PASNOYHaCTOTHBIX CUTHAMOB.

4.3.2 NMaccuBHbIe peKOHUTYpPUpPYEMbIE MHTENNEKTYanbHbIE NOBEPXHOCTH

MaccueHasa RIS npencraensieT coGoi NnacCMBHOE METAnNMMYEcKoe 3epKano UNu BOMHOBOW KOMMEKTOop,
KOTOpbIW MOXHO 3anporpaMMUpoBaTh Ha U3MeHeHWe CTPYKTYpLl Najaollero anekTpoMarHuTHoro nong. MNac-
cvBHasi RIS cocTouT 13 anemeHTOB, ANA KOTOPLIX He TpebyeTcs OTAEenbHbIX UCTOYHMKOB nuTaHus. MNMutaHne
CXEeM W BCTpOeHHbIx gatymkoB RIS ocylwecTtenseTcs ot mogynen cbopa aHeprun. MNaccusHas RIS dhopmupyeT
nagatrolne Ha Hee paavoBONHbI, NepeHanpasnas BXogswWwmMiA curdan 6e3 ucnonb3oBaHWus YCUNMTENs MOLL-
HOCTW WMWK Pagno4YacTOTHOW Lenu n 6e3 NnpumeHeHUs MeTodoB croxHoi obpaboTtku curHanor. MNMaccueHas
RIS moxeT pabotatb B OAynnekcHOM W nonygynnekcHom pexumax. B gynnekcHom pexwume RIS dyHkumo-
HupyeT 6e3 cobcTBeHHON MHTepdgepeHUNU UMY NOBLILWEHHOrO YPOBHA WyMa, U Ans ee paboTel Tpebyetcs
TOMbKO HWU3KOCKOPOCTHOWM KaHan ynpaBneHWusi UMW TpaH3auTHoe coefuHeHune. [NaccueHelie RIS moxHO nerko
WHTErpupoBaTth B cpeay 6ecnpoBogHOW CBS3W, NMOCKOMbKY AMs 9TOr0 MCMNONb3yT 0bopyaoBaHWe ¢ HU3KUMK
3HepronoTpebneHnem 1 CTOMMOCTbIO, 4TO No3BonsaeT pasmewate RIS Ha dacagax 3gaHWil, NOTOMKax XUnblX,
06LLECTBEHHbIX U NPOMBbILINEHHbIX MOMELLEeHWIA, Koprnycax HOyTOYKOB 1 Ha ogexae Jyenoseka.

4.3.3 KomBbuHUpoBaHHbIE peKOH(UTYpUpyeMble UHTENNeKTyanbHbie NOBepPXHOCTU

MaccueHble RIS gelcTBYOT TONLKO Kak perynupyemble oTpaxarenu. KombuHupoBaHHele RIS mMoryT He
TOMbKO OTpaxaTb NafaroLlyk BOMHY KOHTpPoONupyeMbiM 00pa3omM, HO Takke BOCTMpPUHUMATL M obpabaTeiBaTh
€€ 4acTb C NOMOLLLID aKTUMBHBIX NpMeMHbIX anemeHToB. KombuHupoBaHHas RIS BknwoyaeT anemeHTbl ¢ Me-
TanoBepXHOCTAMK, KOTOPbIE MOTYT OAHOBPEMEHHO OTpa)aTh W MPUHUMAaTL YacTb Nafatowero curHana KoH-
TponupyembiM obpasom. MeTtanoBepxHocTe kKoMBUMHUpoBaHHOW RIS BkmoyaeT B cebsi HECKOMbKO 3/1EMEHTOB
C MeTaaToMaMW, KOTOopble NOAKMYalTCsa K LMpOBOMY KOHTPOMNepy 4Yepe3 HecKONbKO NPUeMHbIX uenen
ceasu BY-guanazoHa. CurHanbl, 3a UCKNIOYEHMEM OTpaXKeHHbIX, obpabaTkiBatoTcs B RIS nokaneHo nyTem
aHanoroBoro CroXeHnsa u yudposon obpaboTku.

KombuHunpoBaHHas RIS ogHOBpeMEHHO OTpaXaeT NoCTynalwLWWiA CUrHan co BCEW NMOBEPXHOCTW U NpU-
HUMAaeT ero Ha YacTu noBepxHocTU. KomBuHUpoBaHHble RIS o6ecneynsaloT KOrepeHTHYIO CBSA3b, HE OKa3biBas
BIMSAHWUSI HA 9HEProaEeKTMBHOCTb U paclUMPeHe 30HbI MOKPLITUSA B OTAMYUKM OT NaccuBHbIX RIS.

Mpumepom koMBMHUpoBaHHOW RIS aBNAeTCA NOBEPXHOCTL, OCHALLEeHHas BapakTOpoOM, eMKOCTb KOTOPO-
r0 MOXHO W3MEHHATb BHELIHUM CUrHanoM MocTOSIHHOro Toka. MiameHsawancs eMKOCTb BapakTtopa U3MeHseT
dasy oTpaXeHHOW BOMHLI U HANPaBMsieT OTPaXeHHLIA paguonyy B TpebyemMomM HanpaeneHuu.
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Ha pucyHke 2 npegcrtaBneH npumep koMbuHMpoBaHHOW RIS ¢ noggepxKon MHOrononbL30BaTenbCKoM
cuctembl MIMO kanana UL.

¥

MIMO-BEC

MmbpuaHaa RIS

LindopoBoit KOHTponnep

uT 1

H — matpuua kaHana RIS-BC; ygo(n) — curHan n-ro 4acToTHoOro kaHana Ha exofe BC; yo(n) — curHan n-ro 4acToTHOTO kaHana Ha

Bbixoae RIS; ypa(n) — CWrHan n-ro 4acTOTHOTO KaHana Ha BXOAe umchpoBoro KoHTponnepa; r{n) — koacduumeHT oTpaxeHua RIS gna

n-ro 4acToTHOTO KaHana; G — MaTpuua kaHana ynpaenenus; g, — kaHan UT1-RIS; g, — kanan UT K-RIS; s,(n) — mowwHoCTbL curHana

N-ro 4acTOTHOrO KaHana Ha seixoge UT1; si(n) — MOWHOCTL curHana n-ro 4acToTHOro kadana Ha sbixoge UT K; UT1 — tepmunan
none3oearens 1; UTs — TepMuHansl none3oeartenein; UT K — TepMuHan nones3oeatens K

PucyHok 2 — KombBuHuposaHHas RIS ¢ nogaepxkor MmHoronone3oBaTensckon cuctemsl MIMO kanana UL

4.4 PexnmMbl paboTbl peKkoHUrypUupyemMbIX UHTENMNEeKTYyanbHbIX NOBEepXHOCTEN

4.4.1 Pexum oTpaxeHus

Cpepoi uHTennekTyaneHon 6ecnpoBOAHON CBA3M ABMsieTCs naccmBHas RIS ¢ npakTudeckn HynesbiM
aHepronoTpebrneHunem. RIS cnocobHa pekoHdMrypmpoBaTk NnapamMeTpbl OTPaXXeHNsA CBOUX SMNeMeHToB 1 dop-
MWpOBaTh BO34EWCTBME Ha NafatoLlne 3neKTPOMarHMTHbIE BOMHbI B LUMPOKOM gManasoHe dhyHkumi. RIS B pe-
KuMe oTpaxeHns obecneqvnBaeT TOYHbIM KOHTPOMb Ha4 OTPaXEeHHbIM 3MEeKTPOMAarHUTHbBIM NoneM Npu ynpas-
TNIeHWM paguonyyom B KBasnmceobogHOM NpocTpaHcTBe, obecneynsas Tem CambiM ero ToUHoe hopMUpoBaHUe.

B ycrnoBusiXx CUMNbBHOTO paccesiHUsl 3Heprusl BOSH CTaTWCTUYECKW PaBHOMEPHO pacnpegensietcs B cpe-
e becnpoBoaHOW CBA3W, NPW 3TOM BO3HMKAKLLME B pesynsTate paguonydm Bo3genctByioT Ha RIS co Bcex
BO3MOXHbIX HanpaeneHuin. ManunynupoBaHue GOMbLIMM YWMCIIOM pagwonyyein npecnegyeT ABe Uenu: ux
afganTauul Ans CO34aHUS KOHCTPYKTMBHOW Cyneprno3uuun B 3aaHHOM MecTe W addpeKkTUBHoe yrnpaene-
HUE 3MNeKTPOMarHWTHbIM nonem. MaHunynupoBaHue MoxeT OblTe peanu3oBaHo ¢ nomowbio RIS, ocHawex-
HOW MeTaaToMaMu pa3MepoM B MOMOBUHY ASIMHbLI PAAMOBOIHbI, YTO MO3BOMAET 3MEKTPOHHLIM KOMMOHEHTaM
(PIN-guoghbl v 7. A4.) B 3343aHHOM KONUYECTBE KOHTPONWPOBaTh GonbLUoe YMCNo paguony4dei.

6
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DMA, cocTosiLime 13 HeCKOMNbKUX OTAEMbHbBIX MACCMBOB 3NIEMEHTOB C BONTHOBOAHbLIM NMUTaHUEM, KaXKabIn
M3 KOTOPbIX NOOKITKYEH K OOHOMY NOPTY BBOAA/BbIBOAA, NpeAcTaBnsanT cobon TUNMYHY0 oTpaxatowyo RIS.

RIS, hyHKUMOHUPYOLKME B pEXMME OTPaXKeHNs, B OKPYXKatLLed cpefe ynyJllaT KauecTBO pagnocBs-
31 B 30HE MOKPLITUSA, YMEHBLLAKT NOMEXM U YBENUUMBAKOT NPOMYCKHYH CNOCOBHOCTL paguoceTu.

4.4.2 Pexum npenomMmneHus (pedpakumm)

OCHOBHbLIM OTIMYMEM peXnMa NpenoMneHns (pedpakynmn) oT pexxmma oTpayKeHWs ABNAETCS OTCYTCTBME
aKpaHupyloLero crnost BHyTpu RIS-naHenn, KOToOpbI NO3BONAET 3NEKTPOMArHUTHLIM BOMHAM MPOXOANTb Ye-
pe3 naHenb. B pexume npenomneHus (pedpakunn) nagaroline anekTpoMarHMTHbIE BOMHbI NPOXOAAT Yepes
RIS n npenoMnawTCca B pasHbIX LENeBbIX HanpaBneHusX.

OpHUM M3 BapuaHTOB pa3BepThiBaHMA B pexuMe npenomnenus (pedpakumu) SBAsieTcs cueHapuin nc-
nonb3oeaHvsa RIS BHyTpu noMeweHuid. [na ynyyweHns KadyecTBa pagnocBsa3n B 30HE MOKPLITUSA B onpede-
MEeHHbIX MECTax BHYTPU 34aHus npumMmeHsoT RIS Ha paznuyHbix obbekTax, HanpuMep, OKOHHbIX CTeKnax, Ko-
Topble (hOKyCUMpYHT najallme 3MeKTPOMAarHWTHbIE BOSHbI B PAa3fiMyHbIX HanpaereHusax, NpefocTaBnas B
noMeLLeHUsAX PagnocBsA3b YNy4YLIEeHHOro Ka4ecTsa.

4.4.3 Pexxum nornoweHus

Pexxum nornowleHns NpUMEHSIOT B Criyyae, ecnv nagarowas Ha RIS pagnoBonHa ¢ ueHTpanbHoW Ya-
CTOTOM W C onpefeneHHoN LWWPMHOM Nonockl AoMmKHa ObiTe NOMHOCTLIO NOrMOoLLEeHa, a OTpaXeHHasa BonHa —
OTCYTCTBOBaTb. Pexxum nornowenns oopmupyeTtca ¢ noMoulblo RIS gns nogaeneHus nomex 1 obecneveHns
KOHMAeHUManNbLHOCTN 1 MHdopMaunoHHol BeszonacHocTn. OgHMM M3 BapuaHTOB pasBepTbiBaHus RIS aB-
naetca dacag 3gaHua Ans 3KpaHMpPOBaHUS AMEeKTPOMarHUTHbIX BOMH W UX U30MsUMN ApYr OT Apyra cHapy»xu
UINY B pa3HbiX NOMELLEHMAX BHYTPY OoAHOro 3gaHusa. RIS nornowaet nagatoLLyo BOMHY, He NO3BOMsAA el Npo-
HWKHYTb Yepe3 cTeHbl 3gaHusa. MNepeknoyeHns RIS B pexuMbl NOrMoweHns, NPenoMaeHnsa UM oTpaXeHus
OCYLLECTBNAKT C NOMOLLbI0 HaMPAXeHUd CMeLLeHWs.

RIS Ha ocHoBe rpacheHa B HEKOTOPLIX Mofocax 4acToT MoXeT AocTuraTtk npaktudeckn 100 % nornotue-
Hua. RIS ¢ naeansHbIM NOrMOLLLEHWEM MOMYYaOT 3@ CYET ANEKTPUYECKON PeKOHMUTypaLny peakuumn metTaaTo-
Ma NocpeAcTBOM XMMWUYECKOro noTeHuuana rpadeHa.

4.4.4 Pexum obpaTtHoro pacceaHun

Pexxum o6patHoro paccesiHus RIS mcnonb3ytoT Ans oTpaykeHWss nagatolero anekTpoMarHMTHOrO CUr-
Hana B 3agaHHOM Hanpaenenuu. B pexume obpaTtHoro paccesiHua RIS oTpakeHHas BONHa NOKPbIBAET BCHO
nnowaab paccesHus B 3agaHHOM HanpasneHuu.

4.4.5 Pexum nepegaum

B pexume nepepayn RIS BcTparBalT B paguonepenatymk U hopMUpYIOT ManyvyaeMblid curHan c Tpeby-
eMbIMW XapaKkTepucTUKaMu.

B pexwume nepegaym ¢ paguonepegardymkamu ncnonsbayoT DMA, KOHCTPYKUUA KOTOPbIX NpeacTaBnseT
c0b0on ahhEeKTUBHYID aHTEHHYHO PELLETKY.

MpeumyuiecTtea npumeHeHua DMA:

- peanusauuns QyHKLWA HAaCTPORKKU paguonyda u obpaboTkyu nepegaBaembIiX U NPUHUMAEMbIX aHaNoro-
BbIX CUIHanos;

- NCMOMb30BaHKe YNpoLLeHHoro annapatHoro obecneyveHnst npyeMonepenaTyvka,;

- NICMOMb30BaHWE apXMTEKTYP aHTeHHbIX PeLIeTOK C MeHbLWWMW (OUHAHCOBLIMK 3aTpaTtamMu W 3Hepro-
noTpebneHnem no cpaBHEHWUIO C OBbIYHBIMKY @HTEHHBIMW PELLETKaMU;

- BO3MOXHOCTb BCTpanBaHWs DOMbLIONO 4Mcna HacTpanmBaeMblX aHTEHHbIX 3MeMeHTOB B HebonbLive
dusunyeckne obnactu, obecneymBawLLnX PYHKUNOHMPOBaAHME B LUMPOKOM AnanasoHe pabodmx 4acToT.

4.4.6 Pexum npuema

B pexxmmve npuvema RIS obecneunsaeT npuem u obpaboTKky paguocurHanos. C 3TOM Uenbio B KaXdblA
3neMeHT unu rpynny anemMeHToB RIS ycTtaHaBnMBaloT BOSTHOBOALI ANA HanpaBleHWsi paguoCUrHanoB Ha npu-
eMHoe obopynoBaHue. B coctaB npueMHMKa BKNHQYAKT ManowwyMALLKWA YCUNUTENb, aHanoro-LyMdpoBown npe-
obpasoeartens u cmecuTens, Nnpeobpasyownin curHan u3 PY-guana3ona B 6a30BbIA AMana3oH.

Ha pucyHke 3 nokasaHo Kak 3MeKTpOMarHUTHBIA curHan npuHumaetcsa B PY-obnactu Yepe3 M pasoBbix
koHwurypaumid RIS, koTopele BbiGMpaloTcs cnyvaiHbiM 0O6pa3omM ¢ MOMOLLbK Brioka criy4yaiHon npocTpaH-
CTBEHHON BbibOpkW. Habop npocTpaHCTBEHHO-CNyYalHbIX aHanoroBbiX KOMOMHUPOBaHHbLIX BEPCUIA MPUHS-
ThiIX pagvoCUTHaNoB ynpowaeTr NpyuMeHeHWe MeTodOB OLEHKM KaHanoB Ha OCHOBE CXAaroro 30HAWPOBaHUA,
NO3BONASA NPUHUMATL cUrHansel Ha RIS ¢ MeHbWMM Yucnom npuemHebix PY-uenen (He bonee ogHoW), Yem
yucno aneMmeHToB RIS.
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PY-uenb

PucyHok 3 — CTpykTypHasa cxema annapatHor apxuTekTypbl RIS, Bknwovarowas B ceba ogHy aktusHyto PY-uens
npvema, obecnevymBatoLLyo 06HapyKeHWe NpYHUMAaEMOro crurHana B 6a3oBoi nonoce 4YacToT

4.5 Pa6ouune 4acToThbl peKOH(PUrypupyeMbIX UHTENNEKTyanbHbIX NOBEPXHOCTEN

4.5.1 O6wKre nonoxeHun

B HacTosflem cTanHgapTe ycTaHOBMeHbl pabo4vme 4acToThbl BecnpoBO4HbIX paguoceTei, B cOCTaBe Ko-
TopbiX ucnonb3ytoT RIS. MNpuBegeHbl aBa ananasoHa yactoT FR1 u FR2. FR1 — 310 4actotel ot 410 go
7 125 MIy, FR2 — vactoTtbl ot 24 250 go 71 000 MIy. OcHoeHble RAT pabotatot B FR1, Hanpumep Wi-Fi,
cetn ctaHaapta LTE n yacte NR. Hekotopble RAT paboTtawT B FR2, Hanpumep, 4acTb NR.

Monoca curHanos, oTpa)xaembix RIS, MoxeT oTnmMyaTbCa OT LWMPWHBI NOMOCHl MPUMHUMAEMOro cUurHana,
noaTomy npu Bbibope pabouyein YacTtoTel RIS HEOBXOOMMO YUUTHIBATL HEXenaTenbHbIE U3MYyYeHus, co3aaBa-
eMble oTpaxeHuamMu RIS. HexenatenbHble M3ny4eHUs MOryT Bhi3biBaTb MOMEXW B ANAMNA30HAX, OTMMYHbIX OT
YacToT, MPUMHUMaEMbIX CUTHAMOB.

B HacToseM cTaHgapTe Takke YCTAHOBIMEH TeparepuoBklid AMana3oH Yactot o1 0,1 go 10 Ty, ana 6ec-
npoBogHbIX paguoceTen 5G n 6G.

4.5.2 Ouana3soH vyactoT FR1

B FR1 6ecnpoBogHbie paguoceTu, yHKUMoHUpyrowmne B pexxumax ¢ TDD v ¢ FDD ¢ RAT 5G NR, moryT
pabotatb ¢ RIS.

MpumeHeHue RIS B coToBbix ceTax ctaHaapTa LTE u NR B FR1 npu nepenade TpaanuuMoHHOro Tpaduvka
MO COTOBOW MOOWIBHOM CETU CYLLECTBEHHO YNy4LlaeT Ka4eCcTBO Takol pagmocBasn.

4.5.3 Owana3zoH vyacTtoT FR2

Monockl paboynx yactoT FR2 ucnonbaytoT B GecnpoBogHbix paguoceTsx ¢ RIS B pexumax pabotbl ¢©
TDD v c FDD NR.

B cotoBbix cetax NR B FR2 npumeHeHune RIS obecneuynBaeT cBeEpXBLICOKYH CKOPOCTh nepefadun gaH-
HbIX 3@ CYET MCMNOMb30BaHWs Donee WMPOKOWN MOMockl MPOMYCKaHWS.

4.5.4 Ob6ecneveHne 30HbI NPAMON BUOUMOCTH

MpumeHeHne RIS gns paguoceten 5G u 6G TeparepLoBoro guanasoHa obecneynBaeT BbICOKYH Npo-
MYCKHYH CMOCOBHOCTL M BbICOKYH) CKOPOCTb nepefadn AaHHbiX. CBA3b Ha 3TWX 4YacToTax OCYLLEeCTBMseTcs
Ha KOPOTKWMX AUCTaHLMAX N XapaKTepuayeTca HEHAAEKHbIMWA MPepbIBUCTEIMKA CeaHCaMK, HapyLleHHbIMKW Bro-
KMPOBKOM W MOrMOLeHneM, No3TOMYy A8 HOpManbHOW paboTel JOMKHA ObITh rapaHTUpOBaHa HenpepbiBHAS
LOS. PaseepTbiBaHue RIS urpaeT knioveByio pofb B HACTPOMKE cpefbl pacnpocTpaHeHus ana obecnedeHus
HenpepbiBHOCTU LOS. PasBepThiBaHMe Heckonbkux RIS B pagvoceTn obecneqmBaeT HaumyyllMe xapakTe-
PUCTUKN MHOIOMNYYEBOro PacrnpocTpaHeHua O OQHOPAaHIoBOro KaHana 3a CYeT WCKYCCTBEHHOro Co3daHus
OOMNOMHUTENBHBLIX NYTEW NPOXOXAEHUA CUrHana, TeM cambiM yry4llas BO3MOXHOCTU €ro NpoCTPaHCTBEHHOMO
MYyMbTUNNEKCUPOBaHNS.

4.6 Pexum AynnekcHOW paavocBA3u

4.6.1 Pexum paboThkl ¢ AynneKCHLIM KAHAaNOM C BPEMEHHbIM pazgeneHuem
B pexume pabotel ¢ TDD gomkHa cyllecTBOBaTh B3aUMO3aMeEHSEMOCTb Mexay kaHanamu DL u UL,
KOTOpLIE MCMOMb3YKT OOHY U Ty xe nonocy 4acTtoT. RIS gomkHbl 6bITh M3roTOBMEHEI Takum obpasom, 4To-
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Obl OHM MOMMKM COXpPaHsATb B3aMMo3aMeHseMOoCTb KaHanoB. [Napametpol RIS, Takve kak da3oBble COABUMM U
aMnnUTyabl HanpaeneHus paguonydei, No3BOMAT COXPaHSaTb B3aMMO3aMeHseMoCTb. B pexume paboTbl ¢
TDD RIS MOXeT NpuUHUMATL CUrHan no HUCXoAsILWER NMUHUM CBA3WU U3 CeTU 1M oTpaxaTtk ero Aona UE 3a oaHy
e0WHWLY BpeMeHu (HanpumMep, OfWH Unu Heckonbko cuMmeonoe OFDM), a Takxke NpMHMMaTs CUrHan no Boc-
xoasiwen nuHun cesasu otT UE 1 oTpaxaTb ero ons pagyMoceTy B APYTY0 equHuLy BpemeHu. MNpuem/oTpaxeHue
B UL n DL moryT 6bITb Ha 0gHOM YacToTe, HO B pasHbix eguHuuax spemenu. Ansa RIS mexgy DL/UL gomkeH
ObiTb OpraHM3o0BaH 3alLUTHbIA Nepuon, YToObl rapaHTUpoBaTh, YTo npuem U oTpaxeHue UL n DL ¢ RIS He
MeLLaoT Apyr Apyry.

Pexwum paboTel ¢ TDD ocylecTBNAETCA B ABYX BapuMaHTax:

- C OrpaHn4yeHMemM B3anMo3aMeHseMOCTH KaHasoB;

- 6e3 orpaHM4eHnin B3aMMo3aMeHseMOCTN KaHarnos.

Pexum pabotel ¢ TDD ¢ orpaHuYeHMEM B3aMMO3aMEHSEMOCTU KaHaNoB MofdepKUBaeTca nyTemM Ha-
cTpoWiku cha3soBbiX cABUroB B anemeHTax RIS anga otpaxeHua UL/DL B ctopory BC/UE, nostomy BC/UE mo-
*eT nepenaeats DL/UL n npuHumaTte UL/DL ¢ ucnonb3oBaHWEM OOHUX U TEX XKe My4dei.

B pexxmme pabotei ¢ TDD 6e3 orpaHnyYeHnin BaanmosamMmeHsaeMOCT KaHanos NogaepXueaTts B3anmosa-
MEHSIeMOCTb kaHanoB He TpebyeTca. MNoatomy chasosble casuri B RIS MoryT BbiTb CKOHMIYpMpOBaHbl He3a-
Bucumo ot nydein UL/DL B8 UE/BC.

4.6.2 Pexum paboThki ¢ gynneKcHbIM KAHANOM C YacTOTHLIM pazgeneHueMm

B pexume pabotbl ¢ FDD ans kadanoe DL n UL ncnonb3ytoT pasHble nonockl YactoT. Mcnonb3oBaHue
ofHOW 1 ToW xe KoHdurypauun RIS, onpegensiemoit Habopom hasoBbix CABUIOB U aMNNMTy HanpasneHns
nyyen B DL n UL, MoxeT npuBecTy K yXyaLEeHWUIO NPOU3BOAUTENBHOCTM, YTO CreayeT yduTbiBaTb Npy Npoek-
TUPOBAHWUW COTOBLIX CETEN.

4.6.3 [JynnekcHbIA pexum paboTbl

B nynnekcHom pexume paboTbl RIS moxeT ogHOBpemMeHHo oTpaxaTk kKaHanbl DL n UL B ogHUX 1 Tex xe
awnanasoHax YacToT. [py atoM RIS mMoryT BbI3BaTh 4ONONHUTENBHbLIE NOMexW B kaHanax DL n UL no cpaBHe-
HUWIO C NONYAYNMEKCHBIMU CUCTEMAaMMU, YTO cneayeT YYUThIBaTb NpU NPOEKTUPOBAHUW COTOBLIX CETEN.

5 CueHapuu UCNONb30BaHUSA PeKOHPUTYPUPYEMbIX MHTENNIEKTYanbHbIX
NoOBEepPXHOCTEWN

5.1 OOwWwue nonoxeHnn

5.1.1 lNpumeHeHune RIS obecneunBaeT noctpoeHne adheKTUBHbIX BecnpoBoaHbIX paguoceTen ¢ agMHa-
MUYECKUM YNpaBreHMeM paguocurHanaMmm Mexay nepeaaryvkoM M NPUMEMHUKOM, YTO ynyyllaeT npegocTas-
nsemble ycnyrn paguocBa3u.

MpumeHeHune RIS B BecnpoBoaHbix pagnoceTsix obecnevynBaeT:

- pacluMpeHKe 30HbI NOKPLITUA BECNPOBOAHOW PaanOCeThH;

- NO3MLMOHUpPOBaHUe, Be30nacHOCTE U YCTOMYMBOCTL (PYHKLMOHWPOBAHUS paguoceTy;

- 30HAMpOBaHue ahupa;

- BecnpoBogHYO Nepegadvy 3Hepruu;

- obpaTHOe paccesiHME B OKpYXalLLeln cpefe ANa OTpaXKeHWA NafawLLero anekTpoMarHuTHOro curHana
B 3alaHHOM HanpaeneHuu.

5.1.2 CueHapuu ucnonb3osaHus RIS npegHasHayeHbl:

- AN ynyyweHns BO3MOXHOCTW NMOOKMNKYEHUS U NOBbLILUEHUA HAAEXHOCTU paguoceTen nyTem npume-
HEHUsI:

- oguHo4Hon RIS,

- UHOVMBUAOYANBHOTO yNpaBneHusa Heckornbkumu RIS,

- Heckonbkux RIS,

- egMHoro MynstuapengHoro RIS,

- MEC c ucnons3oaHnem RIS;

- YNyYLlEeHUs1 NoKanuaauum u BOCNPUATUS NyTEM:

- OQHO3HAYHOW NoKanM3aumm ¢ MMHUManbHeIM Yucnom BC,

- YNy4LWEeHHOro NOKPbLITUS U HENMpPepbLIBHOTO 00CNY)XMBaHWA B YCIOBUSAX AaNbHEW 30HbI 3a CYET yCcTpaHe-
HWS HEBMAMMbIX Y4acTKoB (T. e. obecneveHune LOS),

- YCTpaHeHUs HeBMAWMBIX y4acTKoB (T. e. obecneveHue LOS) ons nokpbITUSA WU HENPEPLIBHOCTWU 0BCny-
XUBaHUA B ycnoBusix BnvxHero nons,
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- NpegocTaBneHnst MHOrOMoNb30BaTENbCKMX YCMYT C pa3fiIn4HOM TOYHOCTBIO Mo TpeboBaHuio,

- aganTUBHOro obHapyXeHWs NacCcUBHLIX 0OHLEKTOB NOCPENCTBOM MHOIOKaHanbHOro MOHUTOPWHIA pa-
OWOaKTUBHOCTMH,

- nokanusauunu 6e3 BC ¢ ucnonb3oBaHMemM OOHOM UMK HecKonbkux RIS,

- KapTorpathupoBaHua paguocpenbl ¢ nomoulbi RIS ona onpeneneHus nokanusauvm naTTepHoOB
paguounsnyyeHus,

- paguonoKaLMoOHHON Nnokanusauun/obHapyxeHus NaccMBHbIX Lienen ¢ noMoLlbio rmbpuaHoi RIS;

- NOBLILIEHUS YCTOMYMBOCTM 1 Be3onacHOCTM pafMOCBsA3U NyTeM UCNonb3oBaHus RIS:

- ons obecnedyeHus aHeproaHEKTUBHOCTM U CHMXKEHUS HepronoTpebneHus,

- obecneyeHna He3onacHOCTU PagUOCBA3MK.

5.1.3 W3-3a BAUAHUIA pa3nuyHbiX NPensATCTBMIA, B TOM YMCIe 34aHUA W AepeBbeB, CTPYKTYpa paguocur-
Hana CTaHOBWUTCS HEPaABHOMEPHOW U B pearbHOW cucteme MOBUMBHON CBSI3M BO3MOXHO YXyAlleHWe NOKpbi-
TWS MECTHOCTW. 30HbI craboro NoKpbITUS MOTYT BbiTh HEDOMbLIMMK MO NNOLAAW U JUCKPETHBIMK MO BPEMEHMU,
npwu 3TOM UX HeBnaronpuATHLIE NOCNenCTBUA MOTYT ObiTh Cepbe3HbIMU. TepMUHanbl B 3TUX 30Hax He nony-
4alT rapaHTMpOBaHHOrO KavecTBa obcnyxueaHus. PassepToiBaHne Bonbluero 4ynucna To4ek 40CTyna B 30He
cnaboro NoKpbITUA YBENUYMBAET CTOMMOCTE PAAMOCETU U HE rapaHTupyeT achheKTUBHOCTL ee (DYHKLMOHWPO-
BaHus. Pa3eepTbiBaHue RIS B 3agaHHbix MmecTax pacwmpsier LOS mexay Toukow goctyna u RIS u mexgy RIS
M TepMUHanamMu B 3oHe cnaboro NokpbITUS.

OTtpaxatowan RIS noBbiaeT HAQEKHOCTb KaHAN0B PagnNoCBA3N C KOHEYHbIMW TEPMUHANamMu 4o Tpeby-
emoro ypoBHs. RIS ncnonesyet annapatHo-nporpaMmHele cpeacTBa, obecneunBas KorepeHTHYI0/HeKorepeHT-
HYH MogynsuMio, cbop pesynsTaToB M3MepeHUn B OCHOBHOW monoce 4acToT, bnarogapsa 4yemy ynydiiaeTcs
KayecTBO MOKPLITUA COTOBOW cBA3W. Ha pucyHke 4 nokasaHo npuMeHeHue RIS anga ycTpaHeHns GNoOKMpOBKM
LOS BHyTpMX 1 BHE NOMELLEHUIA.

BC

Ris I

PucyHok 4 — MNpumerenuve RIS gna ycrpaneHusa 6nokvposkn LOS BHYTPY M BHE NOMeLLEHWUA

PucyHok 4 unnioctpupyeT ycTpaHeHue briokmposku LOS B cutyauwnum, B kotopor BC obenyxueaet UE,
Haxopgslleecs B 3aKpbITOM MecTe. YCToMYMBLIN KaHan ceasun mexay BC n UE obecneunBaeTca yepes RIS.

M pumMeHaHne — Hanpumep, ¢ nomouibto RIS moxHo NpPOoBOANTb NMOMCKOBO-CNacaTternbHble Oonepaunn B YpeE3-
Bbl4aMHbIX CUTyauunax.

5.2 CueHapuit UCNONbL30BaHUA PEKOHUTYPUPYEMbIX UHTENNEKTYanbHbIX NOBEPXHOCTEN
BHYTPW NoMeLLeHUN

PagnocBs3b BHYTPW NOMeELLeHWiA B yCroBUsiX oTCyTcTBMA LOS He MoxeT BbiTb abContoTHO YCTOMYMBON B
Taknx MecTax Kak Kopuaophbl, yrhbl U necTHUULL. Kpome Toro, Ha yCTOMYMBOCTE PAAMOCBA3M BNUAET HaNnu4mMe
Ten nogei, mebenu u T. 0. PaaeepTbiBaHne RIS Ha NoBepXxHOCTAX CcTeH unv Mmebenu No3sonsaeT opraHn3oBaTh
OOMOMHUTENBHBIE KaHamnbl NepefaYn, YBENMYUTh MOLLHOCTL MPMHMMAEMOro paguocurHana u ynyyduwnTb oT-
HoleHne curHan/wym. Mcnons3oBaHue B KaHane pagnoceasu RIS yBenuumuBaeT ckOpocTb nepegaqn AaHHbIX
OIS OTAENbHbIX NOMNb30BATENEN WU NOBbLILIAET NPONYCKHYK CNOCcOBHOCTE cucTeMbI. [OBLILLIEHME TOYHOCTH MNO-
Kanusauum BHYTPWU NOMeLLeHUin 0CODEHHO BaXKHO NS aBTOMaTU3MPOBaHHbIX MPOMBILLIEHHbLIX NPEanpUATHN.
RIS moxeT BbiTb CMOHTMPOBaHA Ha CTALWMOHAPHOW KOHCTPYKLUMWW, HanpuMmep Ha cTeHe 3aaHus. [pu Takom
pasBepTbiBaHUKM paguokaHan mexay ctaumoHapHoi BC n RIS ctaHoBuTCA cTabunbHO yCTOMYMBLIM. [pK 3TOM
pagvokaHan mexay RIS u UE, mexay BC n UE moxeT ocTaBaTbCA HEYCTONYMBLIM M3-3a nepeaBuxkeHus UE.
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Heckonbko RIS, yctaHoBneHHbIx B MecTax ¢ otcyTcTBuem LOS, paclumpsoT 30HY NOKPLITUS paguoceTH,
Kak nokasaHo Ha puMcyHkax 5 un 6.

PucyHok 5 — YcTpaHeHue 6nokuposkm LOS B kopuaope ¢ rnomotsto RIS

@ RIS

RIS

UE

PucyHok 6 — KackagHoe yctpaHeHune 6nokuposku LOS ¢ nomowsio RIS

5.3 CueHapuii UICNONbL3OBaHUA PEKOH(PUIYPUPYEMbIX MHTENNEKTYanbHbIX MOBEPXHOCTEN
BHe NoMeLyeHuUs

Ha pucyHke 7 nokasaH clueHapuit ucnone3osaHua RIS BHe nomellernus, B kotopom BC pacnonoxeHa
Ha Kpblwe 3gaHus u obenykusaetT UE, nepemeruatowteecs no ynuue. Mpu obblyHOM guarpamme HanpaeneH-
HOCTW @aHTEHHbI, Y4MTbIBAsA Yron HakmoHa 1 BIIOKMPOBKY 34aHWA, MOXHO NPEeanonoXuTb, YTO Ka4ecTBo obcry-
xuBaHua UE ByneT HeynoeneTBopuTensHeiM. Ecnu RIS ycTaHoBNeHa Ha cTeHe NpOTUBOMONOXHOIO 34aHuUA,
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TO curHan Bynoet adpdeKkTUBHO nepeoTpaxeH B 30Hy ¢ otcyTcTBuem LOS un panee k UE w BC, Tem cambim
NnoBkLILWAsA YCTOMYUBOCTL CETU COTOBOW CBA3M.

B cueHapusax BHe nomeweHnin UE Ha rpaHuMLe coTel Unu B 3oHe ¢ oTcyTcTBuMeM LOS moryT npovcxoguts
noTtepw, NpepbiBaHWA 1 3aTyxaHWe curHana npu ero pacnpocTpaHeHuK, Bbi3BaHHLIMW PasnUyHbIMUW NpensaT-
CTBUSAIMM, BKITIOMAA 34aHWUs U AepeBbs. [na co3gaHua OONONHUTENbHbLIX KaHanoB nepefadn RIS pekomeH-
OyeTcsa pasBepTbiBaTh Ha dpacagax 3gaHuin unu B Mecte pasmelleHunsa BC. MpounssoautensHocts UE B 3TOM
crny4ae 3Ha4YMTernbHO yny4laeTcs.

BHe nomelleHuin ycnyrm mobunbHon cBs3an 6onee BocTpeboBaHbl, YeM BHYTPU MOMeLLeHWA. BHyTpu
nometleHnn UE nepemelLaloTcs 3HaYMUTENbHO MeffeHHee, YeM BHe NMoMelLleHW, HanpuMep, Ha BbICOKOCKO-
pocTHbIx noezaax UE moryT nepegsuratscs co ckopocThio Ao 350 km/u. B 3Tom cnyyae gns BeicTporo otcne-
*uBaHWa paguocurHana RIS gomkHbl ObITb OCHALLEHbB! AMHAMWYECKUMW PEKOH(UTYPUPYEMbIMU MaTpULLaMK

cbasoaoro caoBura.
® -

RIS

PucyHok 7 — CueHapwnii ucnons3oesaHusa RIS BHe nomelleHus

Ha pucyHke 8 nokasaH npumep ucnonb3oBaHus RIS ans ynydweHns pagvocBsian B 30He NOKPLITUA B
cueHapuu, korga bC, pacnonoxeHHasa Ha ynuue, obcnyxusaeT UE, KOTOpoe HaxoOauTCs B NMOMELLEHUM, Ha-
npvMep B NoA3eMHOM rapaxe.
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N

UE

PucyHok 8 — Wcnone3oaHue RIS ons ynydeHns nokpeiTus B cueHapuu, korga bC, pacnonoxeHHas Ha ynuue,
obcnyxmeaet UE, KoTopoe HaxoguTcs B NOMELLEHNN

5.4 CueHapuu rubpuUaHOro UCNonNbL30BaHUA PEKOH(PUTrYpUpPYeMbIX UHTENNeKTyanbHbIX
noBepxHOCTEN

B cueHapusx rubpugHoro mucnonb3oBaHus RIS ogHOBpeMEHHO NPUMMEHSIIOTCS BHYTPEHHSISA, BHELLHSS
UK CMeLliaHHasa cpefbl, KOTopble MOBLIWAKT 3hEKTUBHOCTE paboThl CETW GECNPOBOAHOW CBA3W.

MpumeHeHWe ruBpUaHOro cueHapua addekTUBHO ANns obecnevyeHns yCTOMYMBON CBSA3M B cnyYae, Korga
BC, pacnonoxeHHas Ha ynuue, obcnyxueaet UE, koTopoe HaxoguTcs B noMeuweHun BC, Haxogaweiics BHe
nometueHus. CnoxHo obcnyxusaTth Nonb3oBaTenen BHyTPY NOMELLeHWI n3-3a 3aTyxaHusa curHana (ocobeHHo
B FR2), BbI3BAHHOIO CTEHAMU UMK OKOHHBLIMK cTeknamu. OOHMM U3 BapuaHTOB pelleHus AaHHoW npobrnemsl
ABNsIeTCH pasMelleHue MUKpo-BC BHYTpU 34aHus, HO Ans 3Toro TpebyTca 3HaYuTenbHble UHAHCOBLIE 3a-
Tpathl. RIS, pasmelleHHble Ha hacafax 34aHuiA B BUAE NPo3padvHbiX NOBEPXHOCTEN UMW B KAYECTBE OKOHHLIX
CTEKOI, OTPaXatoT CUrHanbl BO BHYTPEHHK0 cpedy Apyroro sgadus. RIS, ucnonbkayemMblie B ka4ecTBe anemeH-
TOB Ha NPO3payYHbIX OKOHHLIX CTeKNax, (OKYCHPYHT Nafaklme curHansl Ha onpegeneHHsie obnacti nome-
LeHWIA 1 obecneynBaloT Nyyluee Ka4yecTBO PaaNOCBA3M B 30HE NOKPLITUS. TOYKM hOKycMpOBKM Takux RIS mo-
ryT BblTe NpegBapUTEeNbHO HACTPOEHbI B COOTBETCTBMMU C YCIOBMAMM BHYTPM NOMELLEHUIA UMW UHAMUYECKN
M3MEHEHbI B PeXUMe pearbHOro BpEMeHU C Y4eTOM KOHKPETHOrO NMpUMEHEHHUS.

5.5 CueHapwuii ICNONbL30BaHWUA NepemMellaeMbiX PeKOH(pUIryprMpyeMbIX MHTENMeKTyanbHbIX
noBepxHocTen

CueHapuin ucnonb3oBaHuna nepemMellaemMbelx RIS o3HadaeT, 4To RIS MOXeT namMeHsiTb CBOE MECTOMNOIOo-
KeHWe UNuM OpUeHTaLMio B TeHEHWe 3a4aHHoro BpeMeHu. Npn pa3BepTebiBaHUM PagUOCETH C NepemMeLlaemMbl-
mu RIS B paguokanane mexay craumoHapHon BC u RIS nnun mexgy 5C v UE moxeT npoucxoaunte BeicTpoe
3aTyxaHue curHana us-3a aswxylerocs UE.

Mpw pa3BepTbiBaHUK PaaANOCETH ¢ NepemMelaeMbiMy RIS NpUMeEHAT HECKONBbKO BapUaHTOB CLeHapus
B 3aBMCMMOCTW OT TOro, rae uHTerpupopaHa RIS. Bo3amoxHO pasBepThiBaHWE paguoCceTh C NepCcoHanbHOR
RIS, RIS, nHterpupoearHoi B UE unu B TpaHcnopTHOE cpeacTBo, C aBTOHOMHOM RIS.
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5.6 CueHapui UCNONMb30BaHUSA NEPCOHANbHbLIX PEKOHMUIYPHUPYEMbIX UHTENMNEeKTyanbHbIX
noBepxHOCTEN

CLIEHapVIl?I NCNOonb3oBaHWA NepCcoHalibHbIX RIS o3HauaeT, uto RIS npuHagnexar KOHe4YHOMY MNoJib30Ba-
Ten 1 NoNb3oBaTeNb MOXET MAMEHATb MecTononokeHwe RIS Ha ocHOBe CBOUX npeanoyTeHnn, He cnpawm-
Bad paspeweHna U He yBedJOMITAA onepartopa pagdnoCeTH. Kak npaeuno, nepcoHaneHas RIS npencraenaeTt
cobon Hebonblwoe yCTpOFICTBO, pasamelleHHOe B 3aKpbITOM NMoMeLlleHnn, Hanpumep, B XXUNom 3gaHnun 1Unn B
oduce. ,D,DI'IyCKEiETCﬂ pa3BepTbiBaHWE HECKONbKNX NepCoHanbHbIX RIS B ogHOM nomMeLLeHnn.

5.7 CueHapuii UICNONb30BaHUA PeKOHUTYypPUpYyeMbIX MHTENNEKTYanbHbIX MOBEPXHOCTEN,
MHTErPUPOBaHHLIX B NoNb3oBaTeNnbCcKoe o6opyaoBaHue

RIS moxeT 6biTh HTErpupoBaHa B UE, koTopoe siBnsieTcs MobunbsHeiM ycTpoicTBoM. B 3Tom cnydae
RIS npupaet UE yHKUMM aKTMBHOrO y3NoBOro TepMuHana. B HekoTopbix cnyvasx RIS MoxeT 6bITh ycTaHOB-
NneHa Ha noABuXHOM anemeHTe UE.

5.8 CueHapuM UCNOMNb30BaHUSA PEKOH(UTYPUPYEMbIX MHTENNEKTYanbHbIX MOBEPXHOCTEN,
MHTErPUPOBAHHLIX B TPAHCNOPTHLIE CpefcTBa

PacnpocTpaHeHHbIM cueHapueM ucnons3oBaHua RIS aBnsertcs ee pasMelleHMe Ha TPaHCMOPTHbIX
cpencTeax, Takux kak aBTomobunu, noesga, aetobycel U T. o. Ecnu UE HaxoguTcs B noesfe, TO paguokaHan
mexgy RIS n UE ©ygeT 3aTyxaTb OTHOCMTENLHO MeaneHHo.

B sTom cnyuae TpaHcnopTHoe cpefcTteo obecneunaeT RIS dyHkumnsamu mobuneHocTn. B 3aBmucumocTy
OT Tuna, pa3mepa W MecTa 3KCnnyaTtauuy TpaHCNOpTHOro CpefcTBa O4HAa MW Heckonbko RIS moryT BbiTh
BMOHTWPOBAaHbI B OKHA, KpbILWY U T. 4. TpaHcnopTHOro cpeactea. RIS moxeT 6biTh pasBepHyTa Kak CETEeBbIM
onepaTopoM Tak W BrnagenbLlem TpaHCMOopPTHOro cpeacTsa.

5.9 CueHapui UCNONb30BaHWA aBTOHOMHbIX PEKOH(PUTYPUPYEMbIX MHTENMEeKTyanbHbIX
noBepxXHOCTEN

AeToHOMHasa RIS onTumuaupyet ycunenuwe oTpaxeHHoro nyda mexay BC u RIS Be3 cneuuwanbHbix
YHKLWA ynpaBneHuns.

AeToHoMHas RIS ynpaBnseT uany4yaemMol MOLWHOCTLIO MOCPeACTBOM MOCNEeAoBaTeNbHOW akTuBaLuMu
30HAUpYyloWwmx nyyein. ABToHoMmHasa RIS paccumTbiraet yrnoeoe nonoxeHue BC n UE, n, aHanuaupysa 3Have-
HWSA NMKOBOW MOLLHOCTK, hopMupyeT Tpebyemyto obnacTe NOKPLITUS pagnoceTu.

6 dkcnnyaTtauuoHHbIe NapameTpbl 6ecnpoBOAHBbIX paguoceTen
C PeKOH(pUrypupyeMbIMU UHTENNEKTYaNnbHbIMU NOBEPXHOCTAMM

6.1 O6wme NnonoxeHuUnA

B GecnpoBofHblx paguMoceTsax KaHanbl MeX4y aHTeHHaMW nepegaTynka W nNpueMHWKka MOryT MMeTb
CUMbHYIO KOPPEnsLWIo, 4TO orpaHUYnMBaeT YUCIO KaHaroB Npu napannensHon nepegade AaHHbIX. PasBepThl-
BaHWe becnpoBoaHbIX paguoceTen ¢ RIS nozeonsaeT pewnTs npobrnemy koppensauuu kaHanos. [pu Hanudum
Bonblero yicna kaHanos B paguocetu ByayTt obecnedeHsl bonee BbiCOKUe KO3 DULMEHTLI YCUMEHUS CUT-
HamnoB NyTeM MPOCTPAHCTBEHHOrO MYMLTUMNEKCMPOBAHUA KaHanoB W Tpebyemasi cnekTpanbHas addekTme-
HOCTb pagunoceTu. YBenuyeHue MOLLHOCTM MPUHUMAEMOrO CUrHana yny4dlaeT Ka4ecTBO pagvMoCcBA3M B 30He
MOKPbITUS paguoceTy W noBblwaeT ahhekTUBHOCTL MCNOMNb30BaHUA cnekTpa. Kak npaBuno, B KaHane Oo-
MWUHUPYOT oauH unu gea nyTtu. MNMpu BknoveHun RIS B paguoceTs yBENUUYMBAETCA YMCNO JOCTYMHbBIX KAHANOB
W MOBLILIAETCH PaHr NPOCTPAHCTBEHHOMO MYIETUNINEKCUPOBAHUS, 8 TakkKe YBENMYMBAEeTCs MOLLHOCTbL COBO-
KynHoro curHana. RIS Takke Mcnonb3yloT 4158 NogaBneHus NoMeX, HanpyuMep BHYTPUKaHanbHbIX U MEXCOTO-
BbiX. RIS ycunveaeT unu obHynseT curHan B onpegeneHHoi obnactyi. O6was Tononorva KaHana paguoceTy
npW UCMNOMb30BaHWM 3TUX BapWaHTOB MokasaHa Ha pucyHke 9. RIS aenseTcsa HacTpavBaeMblM KOMMOHEHTOM
pPaguoceTy, BNUSOLWWM Ha XapakTepUCTUKK KaHana cBa3u. RIS noTeHumansHO NpeaocTaBnaeT BO3MOXKHOCTb
OIS MHOXECTBEHHOIO AOCTyna K paguoceTu. [Npumep MHOXECTBEHHOrO focTyna k paguoceTtu ¢ RIS nokasaH
Ha pucyHke 10, korga pazHble kaHansl BC/UE ncnonb3ytoT pasHble nogMaccuBbl Ha naHenu RIS, BknwodveHue
RIS B cocTtaB paguoceTy yny4llaeT Ka4ecTBO pacnpedeneHnsa KaHamnoB U CHWXaeT CKOPOCTb 3aTyXaHus cur-
Hanog. Micnonb3oBaHue RIS noBbilaeT OTHOLWEHWE CUTHaNM/LLIYM 33 CYeT COrmacoBaHWs OTPaXXeHHOro CUrHa-
na c curHanom B LOS v npu otcyteTBum LOS.
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PucyHok 9 — O6wan Tononorug kaHana paguocetu ¢ RIS
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PucyHok 10 — lMpumep MHOXeCTBEHHOro 40CTyNa K pagnoceTn ¢ RIS

6.2 YnpaBneHue paguony4om ¢ UCNoNb3oBaHUEM PEKOHMPUIYPUPYEMbIX MHTENNeKTYanbHbIX
noBepxHocTeH

B BecnpoBoaHbix paguoceTsx, Takux kak NR 5G, ynpaesneHne pagyMonyy4om UCNofb3yloT ANA YMEeHb-
LIEeHUs1 NoTepb NPW pacnpoCTpaHeHUW curHana. YnpaeneHue pagyvonyyoM cosfaeT Habop napHbIX KaHanos
CBA3W Mexay nepefaTyMkoM W NMPUEMHUKOM, yNydlliaeT cnekTpanbHylo 3dgekTUBHOCTL paguoceTu u obe-
CreuYnBaeT HaJeXHy CBA3b B 30HE NOKpeITUSA, ocobeHHo B BY-ananasoHax.

dopmupoBaHue paguony4ya B RIS peanusyetca nyTeM perynupoBaHuUa yrna OTPaXkeHUs1 ee 3reMeHTOB.
RIS ynpaBnseT pasnu4HbIMU rpynnaMu 3NeMeHTOB B 3aBUCUMOCTH OT NoTpebHOoCTer pasHbiX NonbL3oBaTenen,
MpY 3TOM MOLLHOCTb curHana byaet nponopunoHanbHa YNCny 3a4eMCTBOBaHHbLIX 3NeMeHToB. o cpaBHeHUo
¢ MIMO RIS notpebnsieT MeHbLle 3HEPTrMU NPY OOCTUXEHUW TOTO Xe ycuneHus cchopMUpPOBAHHOMO paguo-
nyua. MNopobHo MIMO mHoroanemeHTHas RIS co3gaet paguonyun ans OKYCUPOBKW cUrHana B 3afaHHbIX
HanpaeneHuax. OTpaxatwwue aneMeHTsl RIS nockinaoT ogmnH 1 TOT e CUrHan ¢ OAMHaKoBOW ANUHOM BOMHBI,
No3TOMY CPOPMUPOBAHHBLIN PAAMONYY UMEET NOBbLILLEHHYH MOLLHOCTL CUrHana B 3aaHHOM HarnpasneHunu.

YnpaeneHue paguornyyqom Hauwbonee adpektmBHo B FR2 (o1 24250 go 7 1000 MIru). CkoHdurypupo-
BaHHble paguonyyu HasHadvawTca UE ana Hucxopsuwien w/vnu Bocxogsuwen nuHuia ceasn. CnegyeT yuuThl-
BaTb, YTO M3-3a2 AMHAMWYECKUX NepeMeHHLIX B cpefe nyTe mexay bC u UE moxeTt BbiTh 3abnokMpoBaH, 4To
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MOKET NpUBECTU Kk BriokMpoBKe paauony4a, ocobeHHo B FR2. o aToi npuyvMHe B pagyMoceTy OOMKHbI BbiTb
pa3BepHyThbl Heckonbko TRP ana obecnedYeHus 4ONONMHUTENBHOIO (aNkTepHATMBHOIO) Habopa paaunony4vei ot
apyrux TRP. lNpwn aTtoM pasBepTbiBaHWe HecKonbkux TRP ysenuuneaeT (puHaHCOBbIE 3aTpaThl Ha pa3BepThl-
BaHue paguoceTu. MNpumeHeHne RIS aBnseTca ankTepHaTUBON pa3BepPTLIBAHWUIO paanoceTell C HECKONbKUMMN
TRP. 3nemeHThl RIS HacTpausakTcs ANs perynupoBaHUsl CBOMCTB OTpaXarLwero curdana no dgpase, amnnu-
Tyge, nonsipMsaumu 1 T. 4. Paguonyum moryT oTpaxaTtscsa oT RIS B HanpaBneHuu npuemMHuka. Mpu paseep-
ThiBaHUKM paguoceTu ¢ RIS MOXXHO AMHaAMUYECKN yKasaTb OOMOMNHUTENbHbIE (aNbTepHaTUBHbIE) PaauOIydH.

6.3 ObecnevyeHune 6ezonacHOCTU PU3NYECKOTO YPOBHSA C NPpUMeHEeHUEM peKoHpUrypupyembIX
WMHTeNnNeKTyanbHbIX NOBEPXHOCTEN

HekoHTponupyemMoe pacnpocTpaHeHue KOHMUAEHUWANbHbIX CWUrHanoB, BbI3BAHHOE HeonpeaeneH-
HOCTbH BecnpoBOAHLIX KaHAMNOB, ABNAETCS OAHOM M3 NPUYMH, BNUAKLWMX Ha Be30MacHOCTb CUCTEM CBA3M.
Co3gaHne MHTenneKTyanbHON U yNpasnsieMon cpefbl pacnpoCTPaHeHWsi CUrHanoB B cucteme becnpoBogHoON
CBA3K NyTeM pasBepTbiBaHusA RIS no3sonset nabexatb yTe4kM KOH(UAEHUMANbHbBIX CUTHAINOB 3M10YMbILUTEH-
HMKaM W NOoBbLICUTL 6e30MacHOCTL CUCTEM CBA3N.

Kak nokasaHo Ha pucyHke 11 B paguocetun 6e3 RIS gaHHbie, oTnpasneHHbie B UE, MoryT nonactb B pyku
3rOYMBbILLNEHHUKOB YEpPEe3 eCTECTBEHHbIE OTPaXXEHNA paguocUrHanoB OT CTeH, NOoTonkoB U T. 4. RIS nepeHa-
npaBnseT oTpaxeHHble paguocurHanbl B KOHKPETHYH 3a4aHHYH0 30HY, YTO CHWXaeT BO3MOXHOCTb NepexeaTta
OaHHbIX NOTEeHUWAaNbHLIMUW 3MOYMbILLNEHHUKAMW M MOBLIWaeT 6e30MacHOCTb CBA3M.

Ina obecneveHna 6e30NacHOCTN CUCTEM CBS3M CreayeT YYMThiBaTh BO3MOXHOCTL pasBepTbiBaHua RIS
3NOYMbILLMEHHUKAMW C LIeNblo MonyyYyeHWss 4OCTyna K KoHuaeHunansHoW nHdopmauun, nepegaBaemMoin B
cucteme DecnpoBOOHOK CBA3W, M OEKOAUPOBAHUA NepeaBaeMblX OaHHbIX.

' VL DT,
RIS
MepeHanpaBneHHoe w
- ’
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PucyHok 11 — lNepeHanpasneHue RIS oTpameHHbIX paguocurHanoB B KOHKPETHYIO 3adaHHyio obnacTb

6.4 TOYHOCTb NO3ULIMOHMPOBAHUS C NPUMEHEHUEM PeKOH(PUTYPUPYEMbIX UHTENNEKTYyanbHbIX
noBepxHOCTEN

Yenyra nosvunonunpoBadus UE gocTynHa B TpagMUMOHHBIX cucTeMax BGecnpoBoaHoi cBA3W. TOYHOCTb
No3ULIMOHMPOBaHKA onpeaenseTca MectononoxeHnemM, Hanudmem LOS v uyncnom BC. Mo cpaBHeHWIo ¢ ycTa-
Hoekol BC passepTriBaHue RIS asnsetca 6onee rubKuM 1 9KOHOMUYECKM BLIFOAHLIM pelueHnem. C NoMoLLbH
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RIS pagunoceTn nony4arT bonee BbiCOKOE NpPOCTpaHCTBeHHOEe pa3pelleHre M TOYHOCTb NO3ULMOHNPOBaHMA.
Pa3BeprlBaHM9 RIS BHYTPM NOMELLEHNIA TaKKe NOBbILIAET TOYHOCTb NO3UMUNOHWNPOBaHUA.

6.5 CucTema MHTerpupoBaHHOro oGHapyXeHUs ¢ NoAAepPXKKOHA peKoHUrypupyeMbix
MHTeNmNeKTyanbHbIX NOBEPXHOCTEN

B 6ecnpoBogHbix pagnocetsax 5G n 6G K HOBbIM NPUNOXEHUAM NPeabaBNAlT CTporne TpeboBaHua K
NPOW3BOAUTENBHOCTA paguoceTn U K yHkuMaM obHapyxeHua. NpumMmeHeHne TexHonorum ISAC nozsonset
paguoceTn cobupaTte U M3BNeKaTb MHhopMaLuio N3 okpyxatwwen cpefbl. Kak npaBuno, obHapyxeHue uenu
3aBUCMUT OT Hanuuma LOS mexay nepefaTtymMkoM U Lenbio B CETU COTOBOW cBA3n. OBHapyxueaTh Lenu bes
LOS poctatovHo cnoXHo. 3dgeKkTUBHOCTL 0bHapyxeHusa (Hanpumep, nokanusaums) BC cHuxkaeTcs ¢ yBe-
NUYEHUEM pacCTOAHUA 00 Leny oT npuemHuka. C noMolubio RIS MoxHO ycTaHoBUTh kaHan LOS ansa npego-
cTaBneHus ycnyr obHapyxeHusa B 3oHax NLOS, a RIS MoxeT npegocTtaBuTh OOMNOMHUTENBHBIA OTPaXEHHbINA
kaHan LOS gnsa obHapyxeHusa uenu nog OpYrMM YrioM, YTO CYLLEeCTBEeHHO ynyyllaeT Npou3BOAWUTENBHOCTb
obHapyxeHns paguoceTten ¢ nogaepxkor RIS. Kak npaBuno, RIS onpegeneHHoro tuna npMMeEHsIOT B 3aBU-
cuMocTu oT TpeboeaHuit ISAC.

6.6 OGecneyeHue aHepreTU4eckor 3hdeKTUBHOCTU MPU UCTIONbL3OBAHUMN PEKOH(IUTYPUPYEMbIX
VMHTeNnNeKTyarnbHbIX NOBEPXHOCTEH

BecnpoBogHasi nepegava aHepruy yBenvyuBaeT BPEMSA WMCMNOMb30BaHWSA YCTPOWCTB, MUMTAKLMXCHA OT
batapen. RIS obecneunsaet nepegady curHanos mexay BC n UE paxe torga, korga curHansl Mexay HUMK
onokvpytoTea. UE MoryT nonydatb He TONbKo curHanel cea3un oT RIS, HO 1 aHepruio, 4To NO3BONAET NOBLICUTH
3HeproacHekTUBHOCTL B PAANOCETM U UCKMIOYMTL NOTEPH CUTHAMNOB CBA3N.

PaguoBonHel NepeHoCcAT Kak MHOPMAaL Mo, Tak U 3Hepruto, nostomy RIS aensetcsa HeobxoguMMBIM KOM-
MOHEHTOM aBTOHOMHbIX BecnpoBofdHbix paguoceTei. RIS moxeT BbiTb CKOHCTpPyMpoBaHa Takum obpasom,
4TOBbI OOHU €€ 3MeMEHThl MMM YacTW MOMMKU UCNonb3oBaThbcA AN cbopa paguo4acTOTHON 3HEPTUK U3 OKPY-
Xarollen cpefbl, a opyrne aneMeHTbl UMW 4acTh — AnNSA yrnydleHna KavyecTea pagnocesasu. RIS moxeT 6biTh
MHTErpyMpoBaHa B ycTpoincTeo loT ons cbopa 3Heprum 1 HENOCPeACTBEHHOIO MUTaHWSA TAKMX YCTPONCTB. Hep-
rMsa cUrHana Takke MoxeT BbiTb HanpaeneHa apyrum yctpoiicTeam Ans 6onee addekTmeHOro cbopa aHeprum
Ha 3TUX YCTPOACTBAX.

[Mpown3BoaUTENBHOCTL PaaAMOCETH, 30Ha MOKPLITUA U CKOPOCTb Nepedadu AaHHbIX MOryT BbiTb 3HaYM-
TEMbHO yMy4lleHbl 3a cHeT ucnonb3oBaHua RIS. MNpu npumenenun RIS ana paboTel pagnocetu Tpebyetcs
MEHbLLIAA MOWHOCTL U MeHbluee Yyucno BC ana obecneyeHns 3agaHHbIX 30HbI NOKPLITUA M CKOPOCTU nepe-
Oa4u OaHHbIX.

MoTpebnsemas RIS MOLWHOCTL 3aBUCKT OT TUMNAa M YMCNa ee OTAEeNbHLIX OTPaXKalowWwmx anemMmeHToB. Nac-
CuBHbIE N aKkTMBHble RIS crnegyeT npoekTnpoBaTh Takum ob6pa3om, 4Tobbl paguoceTs NoTpebnana mMeHblue
3HEPrMK NO CPABHEHMWIO C TPAAMLNOHHBIMW pelleHnaMr (Hanpumep Mukpo-bC).

Mcnonb3oBaHune RIS B cocTaBe BHYTPEHHUX WM HAPYXHbBIX CETEN pagnoaocTyna Takke CHUXAET 3Hepro-
notpebneHne cetu.

RIS pomiHbl BbITh cOBMECTUMbIMU ¢ 0bopynoBaHuem paguocet u UE. Tpeboeanus k RIS ana obecne-
YeHUsa ee COBMECTUMOCTU ¢ obopynoBaHuem paguocetv u UE ycTaHoBneHbl B Tabnuue 2.

Tabnwuua 2-— TpebosaHua k RIS ans obecneqyeHns ee coBMecTUMOCTU ¢ obopyaoBaHuem paguocetu v UE

TpeboBaHus 3HayeHne
Hecyuwasa yactota FR1/FR2/cyb-TIu/Tly,
LnpuHa nonocel B cooTtBeTCcTBMM C TpeDOBaHUAMU pagnuoceTu
Pexuvm paboTsl [omkHbl NogaepKUBaTLCH PEXUMEl OTPaKEHUS U Nepedayn
[ynnekcHbIN pexumM MonHeIn gynnekc
B3aumopgeicTteue B3anmogeicTteme ¢ UL n DL

OpHuM 13 cueHapueB ucnonb3osadua RIS aensetcs obecneyeHne 3a0aHHON 30HbI MOKPLITUA U NMOBLI-
LieHWe cneKkTpanbHoW athheKTUBHOCTU NPOeKTUPYyeMbIX GecrnpoBodHbIX paguoceTei. [Ins atoro TpebyeTcs,
yTobbl RIS nobaBnsna B TpakT nepegaqn AaHHbIX 4OCTATOMHOE YCUMEeHWE cUrHana no cpasHeHuo ¢ 6a3oBbIM
YPOBHEM U C TeM, ecniv Obl RIS He Gbina passepHyTa.
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TpeboBaHuA, CBA3AHHbIE C NOBbILIEHWEM MOLLHOCTW CUrHana B paguoceTu, 3aBUCAT OT MHOTUX hakTo-
poB, Takux kak paamep RIS, uncno anemeHToB RIS, rubkocTs koHdurypauum RIS u T. .

TpeboBaHusa K paguoceTu, CBA3aHHbIE C NOBbILLIEHWEM MOLLHOCTU CUrHana ansi 3aiaHHON 30HbI NOKPbI-
TWA Npu ucnonb3oBaHun RIS, yctaHoBneHsbl B Tabnuue 3.

Tabnuuya 3 — TpeboBaHws K pagMoCeTH, CBA3AHHbLIE C NOBbLILLIEHWEM MOLLHOCTIW CUrHana Ans 3agaHHoi 30Hb! NOKpPbI-
TUs Npu ncnone3oeaHun RIS

TpeboBaHus 3HaqeHne

YBenuyeHue MoLLHOCTHK TpaxkT ¢ RIS obecne4ynBaeT MoBblWeHWEe MOLLHOCTU CUrHana, no cpaBHeHuio
¢ TpakTtom Be3 RIS

Ycunenue nepewsnyqaemoﬁ MOLLHOCTK AkTtueHas RIS ¢ ycunutenem yBerm4mBacT ypOBeHb MOLWHOCTW CUrHana

ShhekTUBHOCTL MoTtepu moLHocTy B 06opygoBaHuu ¢ RIS mexay BXoOHLIMKW WU BbIXOAHbIMUW
curHanamu He npesbiwarT 2 ab

6.7 YnpaBneHue peKOH(PUIypupyeMbIMU UHTENNEKTyanbHLIMU NOBEPXHOCTAMM
B 6ecnpoBOAHbLIX pagnoceTax

6.7.1 Pa3BepTbiBaHUE pPeKOH(UIYPUPYEMbLIX MHTENNEKTYanbHbLIX NOBEPXHOCTENW B NpoOrpamMmmMmu-
pyeMbix 6ecnpoBoAHbIX LeHTpax 06paboTku gaHHbIX

Cuctema ynpaBneHusa paguoceTbio B LieHTpax 06paboTku gaHHbIX ¢ ncnons3oBaHuem RIS cHuxaeT 3a-
TpaTbl Ha Npoknaaky kabenei. Kaxabiv cepeep, pasMeLLeHHbIR B LleHTpe 0bpaboTky AaHHbIX, NOAKITHYaeTCs
K KOMMNOHeHTY 6ecnpoBOOHOrC COeAnHeHWsi, obecnevvBaoLlemMy CBA3b NOCPeACTBOM HanpaeneHHoro Gec-
NPOBOLHOrO pacnpocTpaHeHus Yyepes anemMeHTsl RIS. RIS pasmelyatoT Ha 3agHen NaHenu cToek, Ha cTeHax
W MOTOMKax NomeLleHUin Ans AMHAMUYEeCKOro W yaaneHHoro ynpasneHus 6ecnpoBOAHBIMU NUHUSIMUW CBA3Y,
Mexay cepBepamMu B OOHOW CTOMKE M MeXxdy CTONKaMM.

6.7.2 O6wme TpeboBaHUA K YNpaBNeHUO PeKOHGUIypUpyeMbIiMU UHTEMNTNEKTYanbHbLIMK NOBEpPX-
HOCTAMM

Ynpasnenve RIS B BecnpoBogHbiXx paguoceTsix BknwdaeT B cebs Habop dyHkuwmi, koTopbie RIS 3a-
nyckaeT B pasfnvM4yHOe BpeMs W MrHOBEHHO pearvpyeT Ha nwbbie cocTosHus paguocetu. Habop dyHKUMIA
ynpaenenusa RIS obecneunBaet:

- LeHTpanusoBaHHoe ynpasrneHue BC;

- pacnpegeneHHoe ynpaeneHue BC;

- aBTOHOMHoOe ucnonb3oeaHue RIS;

- ucnone3oBanue RIS, ynpaendemoi UE.

YnpaeneHue RIS obecnevmBaeT yny4ylweHne kadecTea BblbpaHHbix kaHanos DL/UL/SL.

Habop cdyHkumin ynpasneHusn RIS Bknioyaet B cebs:

- usMmepeHune kaHanos mexgy RIS v ceteBbimu y3namu, mexgy RIS n MOBMAbHBIMK YCTPOWCTBAMK;

- uaMepeHue nosnynoHnposaHusa RIS;

- BbIDOp pexuMa ynpaeneHus RIS;

- BbIDOp KoHurypauum RIS;

- cbop u nepepavy koHTponnepy RIS nHdopmaumnm o gaHHbBIX U NapaMeTpax ynpaBneHusa (Hanpumep,
cocTosHue Dydhepa gaHHbIX Nonb3oBaTenei, wabnoHel TpadrKka, peleHne O BblAENEHNN pecypcoB, MHAOpP-
Maumnsa o QoS u T. 4.).

Mpw ynpaeneHun RIS crnegyeT pasnuyaTe nornyeckme yHKUMN 1 OYHKLMK, OTHOCALLMECHA K huanye-
CKUM TexHonormam RIS.

Ecnu kaHan ynpaeneHua mexay Tekywum(u) u ynpaensowmm(un) yanom(amum) RIS nameHsetcs, 1o ¢
NMOMOLLbI0 (PYHKLMIA yNpaBrieHus JOMKHO OcyLecTBNsATLCA 0OHOBNeHWe kateropuu ynpaenenus RIS n/wnw
y3na(oB) ynpaeneHus.

6.7.3 LleHTpann3oBaHHOe ynpaBneHue peKoH(UrypupyemMbiMU WMHTENNeKTyanbHbIMU MOBepx-
HOCTAMM

LleHTpanu3oeaHHoe ynpaeneHue RIS co cTtopoHel pagnoceTu ocyllecTenseT u obHoensaeT ogHa bC nnu
bonee gnsa obecnedveHuss Heobxoaumoin koHpurypauun RIS. MNMpodunb ynpaeneHust pacnonoXeH B LeHTpanb-
HOM y3re, B KOTOPOM NMPOBOAATCS M3MEPEeHUs W MPMHMMAOTCH COOTBETCTBYIOLME pelleHnsa No 0OHOBNEHMD
koHdurypauum RIS. Mo 3aeepweHuto npouenypbl 06HoBneHusa koHpurypauuu RIS ueHTpanbHeIl y3en nepe-
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paet nHgopmMauno scem bC 1 gaet um ykaszaHme 06 obHoBneHun koHdurypaumm RIS. MNMpw ueHTpanu3oBaH-
HOM ynpaBnenun RIS koopomHaumm mexay ydacTeyowmmn BC He TpebyeTtcs.

6.7.4 PacnpegeneHHoe ynpaBneHWe pPeKoH(UrypupyeMbIMWU WHTENMNeKTyanbHLIMKM MOBepX-
HOCTAMM

PacnpepgeneHHoe ynpaeneHune RIS co cTopoHbl pagmnocetu ocylectenset BC, B KOTOpo# pacnonoxeH
npochune ynpaenedust RIS. BC, BsaumogeicTeytowas ¢ RIS, obecnevnBaer o6paboTky pesynsratoB usme-
PEHWI N NPUHATUE peweHuid no obHoeneHuo KoHdurypaumu RIS. Mpu pacnpeneneHHom ynpaenedun RIS
Heckonbko BC B3aumogencTeytoT ¢ RIS, npu aTom Bo nsbexaHne koHdnukta mexay atumn BC, RIS koopawn-
HUPYeT UX B3anmoeincTeme. Ha ocHoBe cxeM BzaumMonencTBuA pacnpenenenHele bC ynpaBnaoT HECKOMNbBKK-
mu RIS, pobueasck onTUMKM3aLUKM CUCTEMHbLIX MOKa3aTenel paguoceTu, Hanpumep, AOCTUXKEHWA TpebyemMoli
CKOpPOCTU Nepenadn gaHHbIX.

6.7.5 PekoHdurypupyembie WHTesSeKTyarnbHble MOBEPXHOCTHU, YynpaBnAemMble abOHEHTCKUM
obopynoBaHuem

CueHapuin pasBepTbiBaHusa RIS BHyTpWM NOMELLEHUS ABMAETCS YacTblo NEPCOHAaNbHOM UMW MOKanbHOK
paguoceTu. JlokansHas unu nepcoHaneHas paguoceTb MOXET DObiTh ceTbio, paboTatolleil B HenuueHaupye-
MOM cnekTpe (Hanpumep, ceTb Wi-Fi), unu cetbto, paboTtatollen B NULEH3MPOBAHHOM CNeKkTpe (Hanpumep,
CPN unu PIN). CPN u PIN senatTca HebonbLMMKU NepcoHanbHbIMKU paguoCceTsIMW B 30HE NMOKPbITUS obLue-
OOCTYMHOW CeTH, NO3TOMy OOLeKThl nepcoHanbHoW paguoceTn, Takme kak eRG gns CPN u anemenT PIN ¢
BO3MOXHOCTbI ynpasneHusa PIN, oTBe4aloT 3a ynpasneHve paguMoceTbio UMW acnekTsbl ynpasneHus. Todka
poctyna Wi-Fi, obecrneymBaloLwas nokpbiTMe, OTBEYAET 3a acnekTbl ynpaBneHusl 1 KoHTpons paguocetu. Mpu
atom UE, ucnoneayrolme nepcoHaneHble M NokansHble paguoceTn OCTyna, MOryT UMeTb NpsiMbie U HeNnps-
Mble coefHeHusa nubo n To, U gpyroe.

B cetn Wi-Fi unterpupoBanHseie B Hee RIS u Touka goctyna Wi-Fi gomkHel no3gonats ogHomy n3 UE,
nogkntodeHHomy k cetn Wi-Fi, ynpaensate RIS gna toro, 4tobbl ycTaHaBnusaTh U NogaepKuBaTe COeaUHEHMS
c gpyrumm UE.

Ecnu RIS unterpuposaHa B CPN, 1o eRG paspewaet ogHomy 13 UE, npuHagnexawemy CPN, ynpas-
NATb YCTAaHOBMEHUEM W nogaepxaHuem coeguHeHua c apyrum UE BHyTpu CPN.

Ecnu RIS mnHTerpupoeaHa B PIN, To anemeHT PIN ¢ dyHKUMeR ynpaBneHusa paspeLllaeT ogHOMY M3 3re-
mMeHToB PIN, koTopbiin MoxeT BbiTe ycTponcTeom 3GPP, ynpaenaTte RIS ona yctaHoBneHWs v nogaepXaHus
coeguHeHus ¢ apyrum(u) anementom(amun) PIN B npegenax PIN.

B o6owux cny4asx gnss CPN 1 PIN anemeHT eRG vnv PIN ¢ BO3MOXHOCTBIO YyNpaBneHna MOXeT HacTpo-
uTk RIS ans onpegeneHHoro AnanasoHa pabodmx 4acToT.
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