3apeructpupoBano B Muntocte Poccun 4 mapra 2019 r. N 53947

MWUHUCTEPCTBO LIU®POBOI'O PA3BUTUA, CBA3U
N MACCOBbIX KOMMYHUKALIUK POCCUNCKOU GEOEPALINA

NMPUKA3
oT 5 dbeBpana 2019 r. N 27

Ob YTBEPXXAEHUU NPABUJ1 5 3
NMPUMEHEHUA ABOHEHTCKUX PAOANOCTAHLUWUU CETEU NOABUXHOM
PAONOCBA3U CTAHOAPTA CS-OFDMA

B cootBerctBum co cratheil 41 denepanpHoro 3akona ot 7 uroag 2003 r. N 126-d3 "O csazu"
(Cobpanwme 3akonomarenscTBa Poccuiickoit denepanuu, 2003, N 28, ct. 2895; N 52, cr. 5038; 2004, N
35, c1. 3607; N 45, ct. 4377; 2005, N 19, cT. 1752; 2006, N 6, cT. 636; N 10, cT. 1069; N 31, cT. 3431, cT.
3452; 2007, N 1, ct. 8; N 7, ct. 835; 2008, N 18, c1. 1941; 2009, N 29, cT. 3625; 2010, N 7, cT. 705; N
15, ct. 1737; N 27, ct. 3408; N 31, cT. 4190; 2011, N 7, cT. 901; N 9, cT. 1205; N 25, cT1. 3535; N 27, cT.
3873, ct. 3880; N 29, cT. 4284, ct1. 4291; N 30, ct. 4590; N 45, ct. 6333; N 49, cT. 7061; N 50, cT. 7351,
cT. 7366; 2012, N 31, ct. 4322, ct1. 4328; N 53, ct. 7578; 2013, N 19, ct. 2326; N 27, cT. 3450; N 30, cT.
4062; N 43, c1. 5451; N 44, cT. 5643; N 48, c1. 6162; N 49, cT. 6339, cT. 6347; N 52, c1. 6961; 2014, N
6, cT. 560; N 14, cT. 1552; N 19, ct1. 2302; N 26, ct1. 3366, ct. 3377; N 30, cT. 4229, cT. 4273; 2015, N 29,
cT. 4342, ct. 4383, ct. 4389; 2016, N 10, cT. 1316, c1. 1318; N 15, ct. 2066; N 18, c1. 2498; N 26, CT.
3873; N 27, ct. 4213, cT. 4221; N 28, cT. 4558; 2017, N 17, c1. 2457; N 24, c1. 3479; N 31, ct1. 4742, cT.
4794; N 50, ct. 7557; 2018, N 17, ct. 2419; N 32, cT. 5135; N 51, cT. 7862, N 53, ct. 8455) u nynkrom 4
[TpaBwi opraHu3auu U MpoBeneHUs PaboT Mo 00sS3aTeTHLHOMY MOATBEPIKIACHUIO COOTBETCTBHSI CPEICTB
CBSI3M, YTBEPXKAECHHBIX nlocTaHoBiIeHNEM [IpaBurenscTBa Poccuiickoit ®denepanun ot 13 anpens 2005 r.
N 214 (Cobpanue 3akononatenbctBa Poccuiickort @enepanuu, 2005, N 16, ct. 1463; 2008, N 42, cr.
4832; 2012, N 6, ct. 687; 2018, N 49, ct. 7600), nprka3biBato:

1. YrBepauth npunaraemsie [IpaBuia npumeneHus: aDOHEHTCKUX PaJAUOCTAHINMA ceTeil MOABIKHON
paauocssasu crangapra CS-OFDMA.

2. HampaBuTh HacTOSIIMK IIPHUKA3 HA TOCYJApPCTBEHHYIO PETUCTpaLi0 B MUHUCTEPCTBO FOCTHIIMU
Poccutickoit ®enepanuu.

Munuctp
K.I0.HOCKOB

Y TBEPKICHBI

IIpuKa3oM MuHucTepcTBa
U(PPOBOTO PA3BUTHUSA, CBI3U
Y MacCOBBIX KOMMYHHUKAIIUI
Poccuiickoit ®enepanuun

or 05.02.2019 N 27



NPABMNA ] ] ]
NPUMEHEHWSI ABOHEHTCKUX PABMOCTAHLIUI CETEW NOABWKHON
PAMOCBA3M CTAHOAPTA CS-OFDMA

I. O6Lme nonoxeHus
1. IIpaBwia npuMeHeHUs] aOOHEHTCKUX PAJAMOCTAHIMHA CeTel MOABIKHOW PaHOCBSI3U CTAaHAAPTA

CS-OFDMA <1> (nmanee - IIpaBuna) pa3zpaboTaHbl B LENAX 00ECIEUCHHS LEIOCTHOCTH, YCTOMUYUBOCTH
(GYHKITMOHUPOBAHUS U OE30TTACHOCTH €IMHOM CeTH NEeKTpocBsi3u Poccuiickoit deneparum.

<1> Cnucok ucnoap3yeMsbIX COKpalleHui npuseaeH B npuiokeHnu N 10 k [IpaBunam.

2. [lpaBuia ycTaHaBIMBAIOT 00s3aTENIbHBIE TPEOOBAHUS K MTapamMeTpaM a0DOHEHTCKUX PaJHOCTaHIII
cereil MOABIKHOU pamuocBsizu crangaptra CS-OFDMA, wucnonb3yeMblX B CETH CBSI3U  OOILEro
MOJIb30BAHUS M TEXHOJIOTUYECKUX CETSX CBSI3M B CIIy4ae MX NPHUCOSAMHEHHS] K CETH CBS3U OOILEro
I10JI30BAHHUS.

3. IlpaBuia ycTaHaBIMBAIOT OOs3aTENIbHBIE TPEOOBaHHS K AOOHEHTCKUM paJMOCTAHIMAM CETel
oABMKHOM paaunocssasu crangapra CS-OFDMA (manee - cetu crangapra CS-OFDMA).

4. AOOHEHTCKME paJHOCTaHLUHU, NpuMeHseMble B ceTsx crangapra CS-OFDMA (nmanee -
aOOHEHTCKUE PaJIMOCTAHIMK), B COOTBETCTBUH C IMMyHKTOM 3 IIpaBmil opraHuzanuu M MpoBeAeHUs padboT
no 00s3aTeNbHOMY TOATBEPIKICHHIO COOTBETCTBHUS CPEICTB CBS3H, YTBEP)KICHHBIX MOCTAaHOBJICHHUEM
IIpaButensctBa Poccuiickoit @Penepanuu ot 13 ampens 2005 r. N 214, nomkHbI NoAjexarb
00513aTeNIbHOMY TTOATBEPKICHUIO COOTBETCTBUS B (JOpPME ACKIAPUPOBAHUSI.

5. AGOHEHTCKHE PaTUOCTaHIIUU JOKHBI IPUMEHSATHCS B TIOJI0CAX PaJinOyacToOT, pa3pelIeHHbIX IS
HCIIONIB30BaHUs [ 0Cy1apCTBEHHON KOMUCCUEH 10 PaIl04acCTOTaM.

Il. Tpe6oBaHMA K NPUMEHEHUIO aOOHEHTCKMX pagnuoCTaHLMN

6. Kaxkxas aboHEHTCKasi paJloOCTaHLUs JOJDKHA UMETh CEPUIHBIN HOMEp M MACHTU()UKALMOHHBINA
HOMEP.

7. AOOHEHTCKHE paMOCTAHIIUH JTOJKHBI 00€CIIEUNBAThH BBIIOJHEHHE MPOLETyp NOCHUIKU U IpUeMa
BbI30Ba, YCTAHOBJICHUS, IMOJJCPKAHUS M OKOHYAHUS COEAMHEHHsS ¢ aOOHEHTCKUMH PAaTUOCTAHLIUSIMHU
apyrux abonentoB ceteil cranmapta CS-OFDMA u npyrumu aGoHeHTamu Tene(OHHOW CETH CBS3U
001LEero MOJIb30BaHMUS.

8. AOOHEHTCKHME paAMOCTAaHLIUHU JOJDKHBI OOECIeYrBaTh YCTOWYMBOCTH YCTAHOBICHHOTO
coeMHEHUs] 0e3 MepephlBOB B Ieperadye M IpueMe COOOLICHHWH MpH MepeMeleHUsX aOOHEHTCKOM
pazuoCTaHIMU B TIpeiesiax 30HbI 00CTYKUBAHUS CETH.

9. AGoHEeHTCKHE paJOCTaHIIUH JTOJKHBI 00€CIIeUnBaTh TeJIe(OHHBIN BBI30B B AYIUIEKCHOM PEKUME
paboThI.

10. AGOHEHTCKHE paJMOCTAHIMK JOJDKHBI 00ecreunBaTh MPUEM M Iepeady JaHHBIX, PEYEBOTrO
CHTHaJIa B BHJIe IIM(PPOBOro MOTOKA.



11. TpeGoBanust k mapamerpaMm paguouHTepdeiica aOOHEHTCKUX PaAMOCTAHIUI ceTel cTaHaapTa
CS-OFDMA npusenens! B npuinoxeHuu N 1 k IIpasunam.

12. AOGOHEHTCKHME paJUOCTAHIIMM JOJDKHBI HMMETh B CBOEM COCTaBE BCIIOMOTAaTElIbHBIC
MPUEMOTIEPEIAlONINE YCTPOMCTBA Majoro paauyca JeWcTBus B Juamnasone uactor 2,4 [Tu u
MpelHa3HauYeHHbIe ISl OECIPOBOJHOTO COCAUHECHHSI aOOHEHTCKOW paJUOCTAHIUU C Pa3IHYHBIM
TEPMHUHAILHBIM 000PYIOBaHHEM.

lll. Tpe6oBaHuA kK NnapameTpamMm abOHEHTCKUX paanoCTaHLUMN

13. Jlns aOOHEHTCKHUX paJiMOCTAHIMI yCTaHABIUBAIOTCS 00s3aTeNbHbIe TPEOOBAHMS K CIIEAYIOIINM
rapameTpam:

1) B paguoxanaie:

a) MHO>KECTBEHHBIX 3HAYEHMM KOMIUIEKCHOW aMIUIUTY[bl paAMOCUTHAJA NPEACTABIAIOTCA B BUIC
TOYEK Ha JIByXMEPHOM TOUEYHON JuarpaMMe Ha KOMIUIEKCHOW IUIOCKOCTHM (Jajee - CHUTHaJbHOE
co3pe3aue). TpeboBaHus K MapamMeTpaM OTKIOHEHHS CUTHAJIBHOTO CO3BE3AMs JIOJDKHBI ObITh B Mpeaenax,
B COOTBETCTBUU TAOJIUIICH, TPUBEICHHON HUXKE;

Tabnuua. Tpe6oBaHUs K NapaMeTpaM OTKITIOHEHUSl CUrHaNbLHOro co3Be3aus

Bunsl Moy sy ¥ KOAUPOBAHUS [TapameTpsl OTKIIOHEHUS! CUTHATBHOTO
co3Be3ausd, 1b
QPSK, RS He Oosiee yem MuHyC 16
8PSK, RS He Oosiee yem Munyc 20
16QAM, RS He Oosiee yem Munyc 24
64QAM, RS He Oosiee yem MuHYC 28

0) TOTPelHOCTH OTKJIOHEHHSI YacTOThl OTHOCHTENHHO 3HAYEHHUS YACTOTHOTO HMHTEpBAIA MEXIY
noAHecyuMu, paBHoro 7,8125 k', He npeBbilaronien + 2%;

B) OJIEPKKHU JUIMHBI Kaapa, paBHoW 10 Mc, Ipy 3TOM fonycKaeTcs JUIMHA Kaapa (JONOJIHUTENBHO)
paBHas 5 Mc;

I) JUHAMUYECKOro Auarna3oHa MPUEMHMKA, KOTOPBIM JOJKEH COCTaBIsATh He MeHee 55 nb mpu
3HayeHusx koddduuuenta omubox BER (manee - BER), e npepbinuaromux 1073, win npu 3Ha4eHHsIX
ko3 urmenta ommbok Ha maker PER (nanee - PER), He npesbimaromux 1072,

2) BBIXOJHOW MOIIIHOCTH TePEIaTINKOB a00OHEHTCKUX PAaIMOCTAHIIUN COTTIACHO MPHIIOKEHUI0 N 2 K
[IpaBunawm;

3) uzMy4yeHHsA TEpelaTYMKOB AaOOHEHTCKHX paJMOCTAHIMA CcorjacHo mnpuioxkeHnio N 3 K
[IpaBunawm;

4) noGOYHBIX N3TY4YeHU a0OHEHTCKUX PAIUOCTaHLIUH cornacHo npuioxkeHuio N 4 k [Ipasunawm;



5) unrepdericoB aOOHEHTCKUX paJAMOCTAaHIMH cornacHo mpuioxenuto N 5 k [IpaBunam;

6) ycroiunBOCTHM aOOHEHTCKMX PAJMOCTAHIHUNA K KIMMAaTHYECKUM BO3JACUCTBUSM COTJIACHO
npuioxkeHuto N 6 k [IpaBunawm;

7) YCTOMYMBOCTH K MEXAaHMYECKUM BO3JCHCTBHUSIM a0OHEHTCKHX PAAUOCTAHIMI COTJIACHO
npunoxeHuto N 7 x [Ipasuitam;

8) nmpreMHuKa aDOHEHTCKUX PaIUOCTaHIUi cornacHo npuioxkenuto N 8 k [Ipasunam;

9) BCTpOEHHBIX B A0OHEHTCKHE PAHMOCTAHLUU BCIIOMOTAaTEIbHBIX MPUEMOIIEPEAIONIUX YCTPOHCTB
MaJjioro paauyca neicTsus B auanasone 2,4 I'T'h, cormacHo npunoxenuto N 9 k ITpaBuiam.

14. Ilpu Bo3aeiicTBUM HA aOOHEHTCKHUE PAJAMOCTAHIINH KIMMAaTHUYECKUX U MEXaHHUECKUX (PaKTOPOB
JOJDKHBI KOHTPOJIMPOBATHCS CIEAYIONINE TapaMeTpbl aDOHEHTCKUX PaIuOCTaHIIUMI:

1) MOrpCIIHOCTb OTKIIOHCHUSA BBIXO,Z[HOP'I MOIMHOCTHU NCPpCAATINKA OT HOMUHAJIbHOT'O 3HAYCHUA

2) MOrpCIIHOCTD OTKIIOHCHUS YaCTOTBI OT HOMHUHAJILHOTO 3HAUYCHUA.

ITpunoxxenne N 1

k [IpaBuinam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEN MOJABUKHOMN
pamuocssizu cranaapta CS-OFDMA,
YTBEPKJICHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

TPEBOBAHUA
K NAPAMETPAM PAOVOUHTEP®EVCA CETEA CTAHOAPTA CS-OFDMA

1. Pamgmountepdeiic cereit cramgapra CS-OFDMA pomkeH oOecniednBaTh BBHITIOTHEHHE
CIICAYIOUIMX (YHKLIUH:

1) nepenady u npuem paguoCUrHAIIOB;
2) KoAMpOBaHUE U JEKOJAUPOBAHIE CUTHAIIOB M HCIIPABJICHHUE OIINOOK;

3) CHUHXpOHHM3AIMI0 B HHUCXOAAMEM (JIMHUA BHU3 - OT 0a30BOM cTaHIMM K aOOHEHTCKOU
PaMOCTAHIINK) HAMIPABICHUH M BOCXO/SIIEM (JIMHHS BBEPX - OT a0OHEHTCKOW paOCTaHINK K 06a30BOi
CTaHLIMM) HaIPaBJICHUMY;

4) cnyvyaiiHbIl JOCTYII.
2. AGOHEHTCKHE PaAMOCTAHIINH JODKHBI BBIMOIHATE CIEAYIOIINE PeoOpa3oBaHus:

1) ckpembupoBaHue;



2) IOMEX0YCTONYMBOE KOJAUPOBAHNUE;
3) MOAYJISALINIO;

4) paciiupeHue CIeKTpa;

5) oroOpakeHHe Ha TIOIKAHATIBL;

6) no0aBJICHHUE MUJIOT-CUTHAJIOB.

3. PagmounTtepdeiic s mepenaromeil 4yacTH W MPUEMHOW 4YacTH aOOHEHTCKHX PaJuOCTAHIIUN
JOJKEH 00€CIIeYrBaTh BBIIOJIHEHUE CIICTYIOIMNX ()YHKITHIA:

3.1 mpuemHas yacTh panuouHTepdeiica Ha JIMHUM BHU3 JIOJDKHA OOECIeYMBATH BBIMOJHEHHE
(GyHKUIMH 1O IpHEMY TI0 paJuOKaHaly, YAaJeHHs MUKINYeCKOro npeduKca U ObIcTporo npeoOpa3oBaHus
@®ypoe (FFT), oOpatHoro otoOpakeHHWss Ha MOJHECYIIHWE, OICHMBAHUS IapaMeTpOB KaHala,
JIEMOAYJIALNY, NEKOJTUPOBAHUS U ICKPEeMOIMPOBAHUS;

3.2 mepenaromiasi 4acTh paauouHTepdeiica Ha JIMHUM BBEpX JOJDKHA OOECIIEYMBATH BBIOJHEHHE
GyHKIMH CKpeMOIMpPOBaHMs, MOMEXOYCTOMYMBOIO KOAWPOBAHUS, MOIYJISIUH, PACHIMPEHHUS CHEKTpa,
oToOpakKeHHsT Ha TMOJHEeCyIIue, oOpaTHOro ObIcTporo mnpeoOpasoBanus @Pyppe H  J00aBICHUS
UKIMYECKOTro npeduKca, nepesadu o pagruoKaHay.

4. ITapameTpsl paguonHTepdeiica JOIKHBI COOTBETCTBOBATD CIEAYIOUIMM TPEOOBAHUSIM:
1) mar cetku yactotT: 250 kI'1;

2) pexum ayrekca: BpemeHHoit (TDD);

3) nepenava uHGOpPMALIMHU B paJroKaHaie: nudposas;

4) cmoco® pasfencHUs KaHAJOB: MHOTOCTAHIIMOHHBIA JOCTYN C OpPTOTOHAJIBHBIM YacTOTHBIM
paszesieHneM U KoJloBbIM paciuupenueM criekrpa (CS-OFDMA);

5) HomuHanbHas nosioca yactotT: 1 MI'n u 5 MI'n;

6) uucio Touek OpicTporo nmpeodpazosanust Oypee: 256 u 1024.
7) yacrota quckperusanuu: 2 MI'n u 8 MI';

8) ucnonb3yemas nosioca yactot: 1,0 unm 0,875 MI'u u 4,75 MI'w;
9) ucnonbszyemoe unciio noguecymux: 128 umu 112 u 608.

5. B mumpokomonocHoi cucremMe OecrnpoBOAHOTO AOCTyma Ha ocHoBe crangapta CS-OFDMA
JOJI2KHBI HUCITIOJIb30BAaThCA NICCTh THUIIOB HOCHGI[OB&TCJIBHOCTGP'IZ CKp€M6JII/IPYIOIJ_[a}I IIO0CJICA0BATCIIbHOCTD,
IOCJICA0OBATCIIbHOCTD HpeaMGYJIBI, pacmypsroniasgs MmocJaCA0BaTCIIbHOCTb, IMOCJICA0BATCILHOCTb-MACKa,
pamxupyromas nocjacaoBaTCIbHOCTb U THJIOT-IIOCJICIO0OBATCIILHOCTD:

5.1 ckpemOnupymoomas W pacHIMpsIOIIas IOCIEI0BAaTeIbHOCTH HE JOJDKHBI 3aBHCETh OT
UACHTU(PUKATOPA SYSHKH, TIPU 3TOM JPYTHE MOCIEA0BATEIILHOCTH TOJIKHBI 3aBUCETh OT UIEHTH(HUKaTOpa
MOCJIeI0BATEIbHOCTH 0a30BOI CTAHIIMH.



CkpemOampyromasi mociIe0BaTeIbHOCTh COCTOUT U3 1536 OuToB, mpuHMMaroumx 3HaueHus "0"
nin
wi "1";

5.2 pacmmpsroias nociae10BaTeIbHOCTh OCHOBaHa Ha MaTpulie H pasmepnoctu N x N.

[Ipu N = 8 Ha HUCXOASIIEH U BOCXOASIICH JUHUSAX JTOJDKHA MCIOJIB30BaThCA MaTpula Anamapa
pa3zMepHocTH 8 X 8:

1 1 1 1 1 1 1
-1 1 -1 1 -1 1 -1
1 -1 -1 1 -1 1 -1
1 -1 -1 -1

4ol -

[E— [E— [E— [E— [E— [E— [E— [E—
[—
1
[E—
1
[—

IIpu N = 7 Ha HUCXOASIIEN U BOCXOAALIEH JIMHUAX JOJKHA HUCII0JIb30BATHCS MATPHIA PAa3MEPHOCTH
Tx7:



-0.1781 + 0.98401
-0.2665 - 0.96381
0.9990 - 0.04531
0.6583 +0.75281
0.6583 +0.75281
0.9990 - 0.04531
0.6583 +0.75281

-0.2665 - 0.96381

-0.1781 + 0.98401

-0.2665 - 0.96381
0.9990 - 0.04531
0.6583 + 0.75281
0.6583 + 0.75281
0.9990 - 0.04531

-0.2665 - 0.96381
-0.2665 - 0.96381
-0.1781 + 0.98401
-0.2665 - 0.96381
0.9990 - 0.04531
0.6583 + 0.75281
0.6583 + 0.75281

0.6583 + 0.75281
0.9990 - 0.04531
-0.2665 - 0.96381
-0.1781 + 0.98401
-0.2665 - 0.96381
0.9990 - 0.04531
0.6583 + 0.75281



6x6:

0.6583 +0.75281
0.6583 +0.75281
0.9990 - 0.04531
-0.2665 - 0.96381
-0.1781 + 0.98401
-0.2665 - 0.96381
0.9990 - 0.04531

[Ipu N = 6 Ha HUCXOASIIEH U BOCXOASIICH JIMHUSX JOJKHA UCIIONIB30BAThCS MaTPUIIA pa3MEPHOCTH

0.9990 - 0.04531
0.6583 +0.75281
0.6583 +0.75281
0.9990 - 0.04531
-0.2665 - 0.96381
-0.1781 + 0.98401
-0.2665 - 0.9638i

-0.2665 - 0.96381
0.9990 - 0.04531
0.6583 + 0.75281
0.6583 + 0.75281
0.9990 - 0.04531
-0.2665 - 0.96381
-0.1781 +0.9840i /

-0.8816 +0.47201
-0.9995 - 0.03201
-0.8816 + 0.47201
0.4720 + 0.88161
0.0320 - 0.99951
0.4720 + 0.8816i1

0.4720 + 0.88161
-0.8816 +0.47201
-0.9995 - 0.03201
-0.8816 + 0.47201
0.4720 + 0.8816i1
0.0320 - 0.99951

0.0320 - 0.99951
0.4720 + 0.88161
0.8816 + 0.47201
-0.9995 - 0.03201
-0.8816 +0.47201
0.4720 + 0.88161

0.4720 + 0.88161

-0.8816 + 0.47201

-0.9995 - 0.03201

0.0320-0.99951  0.4720+0.88161 -0.8816 + 0.4720i
0.4720 +0.88161  0.0320 - 0.99951  0.4720 + 0.88161
-0.8816 +0.47201  0.4720 + 0.88161  0.0320 - 0.99951

-0.9995 - 0.03201
-0.8816 + 0.47201

-0.8816 + 0.47201
-0.9995 - 0.03201

0.4720 + 0.88161

-0.8816 + 0.47201 )

5.3 mocnenoBaTeNbHOCTh-MACKa 3aBHUCUT OT HIEHTH(UKAaTOpa SYEWKH M TNpeAHa3HAuYeHA IS
UACHTUPUKAIMM ~ PACIIUPSIOIINX IIOCJIEIOBATEIILHOCTEN  Pa3iIU4HBIX  sIYEeK. VYka3aHHas
MOCJIeIOBATEIBHOCTD ONpeeNsieTcsl HIeHTH(PUKaTOpOM 0a30BOM CTAaHIINH;

5.4 [OUIOT-TIOCIEAOBATENIBHOCTh COCTOMT U3 128 cMexHbix mnoaHecymux Ha 1 M,
COOTBETCTBYIOIIUX OoAHON rpymme nmogHecymux (SCQG). [MunoT-mocnenoBaTeIbHOCTh 0a30BOM CTaHIIHH
ABIISICTCS KOHPUTYPUPYEMOH U oTpeiensieTcsi HIeHTH(PUKaTOpoM 6a30BOI CTAHITHH.

6. B a0OHEHTCKUX paAMOCTAHIUAX TOJHKHO HMPUMEHSTHCS CKpEeMOIUpOBaHME, TOMEXO0YCTOMYUBOE
KOJUPOBAHUE U MOYJISLUA:

6.1 ckpeMOHMpOBaHKE OCYIIECTBISICTCS HA BOCXOIAIICH TMHUU ¥ HUCXOISIICH THHNH,

6.2 1 TOMEXOYCTOMYMBOIO KOJMPOBAHUsSL JOJKHO HCIONB30BAaThCs KoaupoBaHue Puna-



CosnoMoHa, KOTOpOE OCYIIECTBIISETCS C TOMOIIBIO yKOpOodeHHOro koxa (26,24) xoma (31,29) B mone
GF(2%). Kox Puna-ConoMoHa UCHONBb3yeT NPUMHUTUBHBIN noauHoM P(x) = x° + x? + 1, mopoxaarouiuii
nomuaoM G(x) = (X - a)(x - a2).

7. B a0OHEHTCKUX PaJUOCTAHLUAX JODKHBI MOICPKUBATHCS CIEAYIOIINE BUIbI MOYJISALIUN:
a) kBajparypHas (azoas moayssius (QPSK);

0) dazoBas Mmomysius ¢ yuciiom ypoBaeii 8 (§PSK);

B) KBaJpaTypHas aMIUIMTyAHAsI MOAYJISALMS ¢ yucioM ypoBHer 16 (16QAM);

I') KBapaTypHasi aMIUIUTYTHasi MOAYJIALIUS C YUCIIOM ypoBHEH 64 (64QAM).

8. Ilapamerpel u ctpykrypa cumBoga OFDMA 1oiKHBI COOTBETCTBOBATH  CIIEAYIOIIUM
TpeOOBaHUAM:

a) UHTepBaJI MEXy IOJHECYLIMMH JTOJIKHO COCTaBIATh 7,8125 kI'I;

0) UCToNb3yeMblii HHTEPBAJl CUMBOJIA I0JDKEH COCTaBIATh 128 MKC;

B) nepuox OFDMA-cumBoiia He 1oskeH npesbimath 137,5 Mkc;

T') JVIUTENBHOCTh LIUKINYECKOTO0 NMpeduKca He TOJKHA MPEBbIATh 6 MKC;

1) JUTUTENBHOCTh IIMKIMYECKOTO MOCT(UKCa HE TOJHKHA TMPEBBIIATh 3,5 MKC;

€) o011as JUIMTeNTbHOCTh 3aIMTHOTO HHTEPBajla He JI0JDKHA MPEBHIIATh 9,5 MKC;

x) crpykrypa OFDMA-cuMBoIIa BO BpeMEeHHO# 00siacTu npuBeeHa Ha Pucynke 1;

Pucynok 1. Ctpykrypa OFDMA-cuMBOJIa BO BpeMEHHOH 0bmacTu

6 MKC 128 mMKc 3,5 MKC

3) crpykrypa cumBoia OFDMA B wacTtoTHO#M oOmactu noimkHa ObITh B BUae: cuMBoin OFDMA
COCTOMT U3 MOJHECYIINX, YUCIO KOTOPHIX JOJDKHO OBITH PABHO YHCIY TOUYEK OBICTPOTO MPeoOpa3OBaHHUS
®ypse. [Ipu 3TOM JOJKHBI HCTIOIB30BATHCS TPU TUTIA MOJHECYIIUX:

MOJHECYIUE JaHHBIX,
MUJIOT-TIOAHECYIIINE,
HYJIEBBIE MTOAHECYIIUE.

9. Pacmmpenne criekTpa JOKHO BBIIOIHATHCS ISl MOTYJIMPOBAHHBIX CHMBOJIOB. Koaddumment N
paciMpeHus CeKTpa 03HavaeT JUIMHY paciiuperus kKaxaoro cumoia OFDMA u npuHUMaeT 3HaYeHUS
"6","7" 1 "8" COOTBETCTBEHHO.

10. CtpykTypa mepenaBaeMoro curiaia abOHEHTCKUX PaJMOCTAHIIUN JOJKHA COOTBETCTBOBATH
CIICAYIOIINM TPEeOOBAHUSM:



10.1 mepenaBaeMblii CHTHaJl B YaCTOTHOW OOJAcTH JOJKEH COCTOSTh M3 HMH(OPMAIMOHHBIX
cuMBo0B OFDMA 1714 ka)k10ro IoIKaHaa;

10.2 B KaXJA0M IOAKAaHAJIC OJHMH HWJIM ABa CHMBOJIa JOJDKHBI ABJIATHCA ITHJIOT-CMMBOJIAMU,
NpeaAHa3HAYCHHLBIC JJI OLICHUBAHUWA IIapaMCTPOB KaHaJla;

10.3 cTpykTypa mpeamOyisl BO BPEMEHHOW O0JIACTH [IOJDKHA COCTOSATH M3 JIBYX MOBTOPCHHIMA
JUTUTENFHOCTRIO 64 MKC CUTHajla CHHXPOHM3AIMHU, IUKIMYECKOTro MpeduKca JUIMTEIbHOCTBI0 24 MKC U
UKIMYECKOT0 OCT(HHUKCA JUIUTEIBHOCTHIO 8 MKC B COOTBETCTBHH ¢ PHUCyHKOM 2.

Pucynok 2. CtpykTypa npeamOyIibl BO BpeMEHHON 00JIacTH

Iuknnaeckuit CunxpoHu3zanus CunxpoHu3zanus Iuknnaeckuit
npepukc 64 Mkc 64 Mkc nocThUKC
24 MKc 8 MKC

B wacroTHO#l obnmactu mpeamOyna JOJKHA pa3MEIIaThCsl Ha BceX pabouuX IMOJHECYIIMX, YUCIIO
KOTOpbIX gocturaeT 608 nogHecymux (ass nonocel 4,75 MI'n);

10.4 pamxupyromas KoJoBas MoC/IeA0BaTeIbHOCTh JOJKHA OBbITh paBHOM 128 Mkc. Pamxkupytomas
[IOCJIEI0BATEIBHOCTD MPEJICTABISIET P YAaCTOTHBIX MOJHECYIIMX B BHJAE: PaHXXUPYHOIAs KOIOBas
MOCJIeIOBATEIbHOCTh BBIOMPACTCS B COOTBETCTBUU C MJICHTH(PHKATOPOM MOCIEIOBATEILHOCTH 0a30BOM
cranuuu (BTS ID) n unaekcoM panxupyrolen nociaea0BaTelbHOCTH.

11. CtpykTypa KaapoB aOOHEHTCKHX PaIUOCTaHIUN JIUTENbHOCTHIO 10 MC ¥ ATUTETBHOCTBIO 5 MC
JIOJDKHA COOTBETCTBOBATH CJIEIYIOIUM TPeOOBaHUSAM:

11.1 xagp mmutensHOCThIO 10 Mc Brmouaer mnpeamOyny (OOUH TpeHKC, IBAa CHMBOJA
CHHXPOHM3AIMU U OJUH MOCT(UKC), 8 BPEMEHHBIX CIIOTOB Tpaduka (4 HUCXOIAIIMX BPEMEHHBIX CJIOTa
Tpaduka u 4 BOCXOIAMIUX BPEMEHHBIX CJI0Ta TpaduKa), BOCXOASIINN paHKUPYIOLIH BPEMEHHOH CIIOT U
7IBa 3allUTHBIX BPEMEHHBIX CJI0Ta, IpHUBeeHa Ha PucyHke 3;

Pucynoxk 3. Ctpykrypa kagpa JyureiabHocThi0 10 Mc

[TpeamOyin | 3amutHei | Hucxomsmy | 3anuTHbelil | Pamkuposa | Bocxoasimu | 3aruTHbIH

a 160 UHTEpBaN | Uil TpauK | HHTEpBAJ HUe i TpaduK | MHTEpBaI
MKC 16 mkc 4739 MKkc | mepenadu 128 mMxc 4699 Mkc npuema
218 Mxc 40 Mmkc

11.2 kagp [IMTENBHOCTBIO 5 MC BKIIOYaeT mpeamOyny (momoOHyro mpeamOyne Kazpa
amuTensHoCThIo 10 Mc), 4 BpeMeHHBIX cioTa Tpaduka (2 HUCXOISIIMX BPEMEHHBIX clloTa Tpaduka u 2
BOCXOJISIIIUX BPEMEHHBIX cJOTa Tpaduka), BOCXOAALIMA pPAHKHUPYIOIIUI BPEMEHHOM CIOT W JBa
3alIUTHBIX BpEMEHHBIX ciioTa. CTPyKTypa Kaapa JITUTEILHOCTBIO 5 MC IpuBeeHa Ha PucyHke 4.

Pucynok 4. CtpykTypa Kaapa JUIMTEIbHOCTBIO 5 MC

[IpeamOymna
160 mxc

3aIuUTHLINA
WHTEpBaJ

Hucxonsamg
uit Tpaduk

3aIuUTHLINA
WHTEpBaJ

Panmxxuposa
HUE

Bocxoasin
uit Tpaduk

3amuTHLIN
WHTEpBaI




16 mxc 2220 MKC | mepenauu 128 mMxc 2212 Mkc npuema
224 Mxc 40 mxc

12. CrpykTypa BpeMeHHOro clioTa (WHTEepBana) aOOHEHTCKMX paAHOCTAaHIMK  JOJDKHA
COOTBETCTBOBATH CIICAYIOUTUM TPEOOBAHUSM:

12.1 BpeMeHHbIE cIOTHI Tpaduka Kaapa JUIMTeIbHOCThI0 10 Mc:
a) OCHOBHOM BPEMEHHOM CIIOT:

HUCXOJSIIUNA OCHOBHOM BpPEMEHHOW CJOT JUIMTENbHOCTBIO 1116 MKc, BK/IIOYas BpEMEHHBIE
noauHTepBasibl APY u 8 cumBoinoB OFDMA;

BOCXOJSIMNA OCHOBHOM BpPEMEHHOW CIOT MCHONb3yeT IUIMTENbHOCTh 1106 MKe, BKiIrodas
BpeMeHHbIe oguHTepBanbl APM u 8 cumBonoB OFDMA;

0) BpeMEHHOH CyIepcioT:

HUCXOJSIIMNA BPEMEHHOM CYNEpPCIOT JUIMTENbHOCThIO 1391  MKc, BKiIO4Yash BpEMEHHBIE
noauHTepBasibl APY u 10 cumBonoB OFDMA;;

BOCXOJISAIIMNA BPEMEHHOW CYNEPCIIOT UCIOJIb3YeT AIUTEIbHOCTh 1381 MKc, BKiItO4Yash BpEMEHHBIE
noaunTepBasibl APM u 10 cumBosioB OFDMA;

12.2 BpeMeHHbIE cIOTHI TpaduKa JTUTEILHOCTHIO 5 MC OCHOBHOT'O BPEMEHHOTI'O CJIOTA!

HUCXOJSIIUNA OCHOBHOM BpPEMEHHOH CJOT uIMTENbHOCTBIO 1110 MKe, BK/IrOYas BpEMEHHBIE
noauHTepBasibl APY u 8 cumBosioB OFDMA;

BOCXOJSIIMN BPEMEHHOM CIOT JuuTenabHOCThI0 1106 MKC, BKIIIOUas BpPEMEHHBIE IOJUHTEPBAJIBI
APM u 8 cumBono OFDMA.

13. Ctpykrypa moAkaHaIOB a0OHEHTCKHX DPAJUOCTAHIUN JOHKHA COOTBETCTBOBATH CIIEIYIOIIMM
TpeOOBaHUAM:

a) HOpMaJbHBIA BPEMEHHBIM CIIOT, BKJIOYAs IOAKaHAJ BPEMEHHOIO CJIOTA, ABJSETCS YaCTOTHO-
BPEMEHHOW 00,1aCThI0 pa3MepHOCTHIO 8 X 8. CTpyKTypa mojaKaHaja Juis BpeMEHHOTO CJI0Ta MpHUBeIeHa Ha
PucyHke 5;

Pucynoxk 5. CtpykTypa nojakasana s BpEMEHHOT'O CJIoTa



€ 8 cm»mouu;-E)LFDM
(o BpeMeHHOH CJI0T)

0) BpeMEHHBII CyNepcioT, BKIIOYas MOAKaHal BPEMEHHOTO CIIOTA, SIBJISETCS YaCTOTHO-BPEMEHHOM

obmacteio pasmepHocThi0 8 X 10. CTpykTypa mojakaHana AJjisi BPEMEHHOTO CYMepciioTa MpUBEIeHa Ha
Pucynxe 6.

Pucynok 6. CTpykTypa nojikaHasua /sl BpeMEHHOT'O CyIIepciioTa

A
T

i%
s
1°

10 cave oo OFDMA t
(om¥H BpeMeHHOI CYIIepciIoT)
14 B a6OHCHTCKI/IX PaAOCTAHIUAX OOJIKHBI UCITOJIB30BATHCA CICAYIONUC KATCTOPUH TOAKAHAJIOB!

a) B CTAallMOHAPHOM COCTOSIHMM JUIsl KaxXaoro mnojakaHaina oauH cumBoinl OFDMA  pomxen
YCTaHABJIMBATHCS KaK MUJIOT-CUMBOJI;

0) B MOOHMJIBHOM COCTOSHMHM IS KaxJIoro mojkaHaia pasa cumBosa OFDMA  moinkHBI
YCTaHABJIMBATHCS KaK MUJIOT-CUMBOJIBI.

CTpyKTypBl pa3In4HbIX [TOJKAHAJIOB JUIsl Pa3IMUHBIX BPEMEHHBIX CJIOTOB IpUBEIEHBI Ha PucyHkax

7, 8,91 10.
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Pucynok 7. CTpykTypa CTallMOHApHOI'O II0JIKaHaja
JUIsL BPEMEHHOTO CJIOTa
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Pucynok 8. CTpykTypa cTallMOHapHOIO IIOJIKaHaja
JUIS. BDEMEHHOTO CyNepeiIoTa
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Pucynok 9. CtpykTypa MOOMIBHOTO MOIKaHATIA
JUISl BpEMEHHOTO CJI0Ta
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Pucynok 10. CtpykTypa MOOMIBHOTO TIOJKaHATA
JUTsl BPpEMEHHOTO CYIepciIoTa
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15. AGoHEHTCKHE PaJAMOCTAHIUHM IOJDKHBI HCIIOJIB30BaTh CIEAYIOIINE KaTeropuu (PpU3HUECKUX
KaHaJIOB:

1) BematensHbll kaHan (PBCH);

2) xanan pamxxuposanus (PRCH);

3) orBeTHbIM KaHan panxkupoBanus (PRRCH);

4) xanan ciyyaitnoro nocryna (PRACH);

5) oTBeTHBIN KaHan ciydaiiHoro poctyna (PRARCH);
6) Bocxomsmuit kanan tpaduka (PUTCH);

7) aucxoasmuii kanan tpaduka (PDTCH).

16. B aOOHEHTCKHX pPaJHOCTAaHLUAX MPU UCMONb30BaHUHU pexknmMa MIMO nomkHa IpUMEHSTHCS
koHpuryparus anTeHH NTX-NRX, rae uncno nmepenatormux anteHH NTX 1nomkHO cocraBiser Oolee
OJIHOM, a 4yucio npueMHbIX aHTeHH NRX NO/KHO cocraBiATh He MeHee OAHOMW. lIpu ToM mosesHsii
CUTHAQJI JIOJDKEH IEPEelaBaTbCsl HECKOJIBKMMH IEPENAIOIIMMU aHTEHHAMHU OJHOBPEMEHHO IIOCPEICTBOM
cxeMbl (POpMUPOBaHUS JTyuel Auarpammbl HarpaBieHHocTH (MBF).

17. B aOOHEHTCKMX paJMOCTAHIMIX MNpPU HCHOJIB30BaHMU pexuma nepegaun MBF-TD mnapa
3JIEMEHTAPHBIX MOJKAHAJIOB CBS3U JOJKHA OPraHU30BBIBATHCSA C ITOMOILBIO IBYX CMEXHBIX IIOJKaHAJIOB
B YaCTOTHOW 00JIACTH Ha OCHOBE OJIHOM MJIM HECKOJBKUX Map 3JIEMEHTAPHBIX MOKAHAIOB.

ITpunoxenne N 2

k [IpaBunam npuMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu cranaapta CS-OFDMA,
YTBEPKJACHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27



TPEBOBAHUA
K NAPAMETPAM BbIXOAHOU MOLLHOCTU NEPEAATHYMKOB
ABOHEHTCKUX PAOUOCTAHLUUN

1. ITorpemHOCTh OTKIIOHEHHsSI BBIXOJHOW MOITHOCTH MEPENAaTYMKOB aOOHEHTCKUX PaJAHOCTAHIIHMA
OTHOCHUTCIIBHO HOMHHaJIBHOﬁ BBIXOZ[HOﬁ MOIITHOCTHU a60HeHTCKOfI paI[I/IOCTaHL[I/II/I JOJI’)KHA COCTaBJIATH HE
ooxee 2 nb.

2. JlnamnazoH peryJIupOBKH BBIXOJHOW MOITHOCTH a0OHEHTCKHUX PAAHOCTAHIINH JOKEH COCTABIISITh
He MeHee 55 ab.

3. MuHMMAaJbHBIN MIar PeryJIMpOBKH BBIXOJHOW MOIIHOCTH a0OHEHTCKHX PaJMOCTAaHIMKA TOJIKEH
cocTaBiIAThL He Oonee 1 nb.

4. JlomycTuMble TpeAenbl OTKIOHEHUS M PEryJUPOBKM BBIXOJHOM MOIIHOCTH A0OHEHTCKHUX

palrOCTaHIIMK JIOJDKHBI  COCTaBIISITh +50% OTHOCHTEIBHO MPENETIOB PEryJIUPOBKA BBIXOJIHOU
MOIIIHOCTH a0OHEHTCKHUX PaTuOCTaHITUH.

ITpunoxxenne N 3

K [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu crannapra CS-OFDMA,
YTBEPKJICHHBIM MPUKa30M MUHUCTEpPCTBA
U (POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

TPEBOBAHUA
K NAPAMETPAM M3JTYHEHUA NEPEOATHUKOB
ABOHEHTCKUX PAOUOCTAHLUUN

[MapameTpbl H3MyuYeHHsT TEpeJaTYNKOB aAOOHEHTCKUX pPaJUMOCTAaHIMKA MepeaBaeMoro CHUrHaja
(Macka cniekTpa) Juis nojockl 1 MI'Il 1OJKHBI COOTBETCTBOBATH TPEOOBAHHSM, IPUBEACHHBIM B TaOIHIIE.

Tabmuua. TpeGoBaHus K mapameTpam U3IyUYeHHs NepeAaTINKOB AOOHEHTCKUX PaliOCTaHIINNA

Honoca B | CMEIIEHHE 4acTOTEI AF,MIu | 0,5B |0,525B| 0,75B | B 2B | 3B

1 MI'n

AF/B 0,5 0,5 0,75 1 2 3

CrniextpanbHasl IJIOTHOCTh MOIIIHOCTH, 1b 0 -15 -27 -31 | 43 | -59




ITpunoxxenne N 4

K [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu cranaapra CS-OFDMA,
YTBEPKJACHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

TPEEOBAHMSA ]
K MAPAMETPAM MOBOYHbIX U3MYYEHU ABOHEHTCKUX PALMOCTAHLINI

1. TpeboBanus K mapaMeTpaM MOOOYHBIX M3ITy4eHUH aOOHEHTCKHX pPaIHMOCTAHLUUI HAa aHTEHHOM
pa3beMe aDOHEHTCKUX paJuocTaHIui npuBeaeHsl B Tabmuue N 1.

Tabmuua N 1.
Yacrtora, MI'1 | VYpoBeHb OOOYHBIX U3ITYUYCHUH, [[IvprHa U3MEPUTEIIBHOMN TOJIOCHI
nbm yacToT, KI'11
0,009 - 0,150 -36 1
0,150 - 30 -36 10
30-1000 -36 100
1000 - 12750 -30 1000

2. TpeOoBanus K mapaMmeTpaM YpOBHEH MMOOOYHBIX H3IYYEHHH uepe3 Kopryc aOOHEHTCKUX
panuoctaHimii npuBeaeHsl B Tabnuue N 2.

Taomuua N 2.

Yacrora, MI'11

YpoBeHb MOOOUHBIX U3ITyUEHHH,

[[IvprHa U3MEPUTEIIBHOMN TOJIOCHI

nbm yacToT, KI'11
30 - 1000 -36 100
1000 - 12750 -30 1000

IIpunoxenne N 5

K [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu cranaapta CS-OFDMA,
YTBEPKJICHHBIM MPUKa30M MUHUCTEpPCTBA
1IU(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX



KomMmyHuKauui Poccuiickoit denepanuun
ot 05.02.2019 N 27

TPEEOBAHMSA ]
K MAPAMETPAM UHTEP®ENCOB ABOHEHTCKWUX PAOMOCTAHLIUNA

1. HacronbHble a0OHEHTCKHME PAAMOCTAHIUHM OJDKHBI ToznepkuBaTh uHTepdeiic Ethernet 10
Mowut/c i 10/100 M6ut/c anantuBHbii naTepdetic Ethernet.

2. TlepeHocHble aOOHEHTCKHE PaJMOCTAHIMM JOJDKHBI mojiepxuBath untepdeiic USB (Bepcus
USB2.0).

3. AOOHEHTCKHME PaJAMOCTAHIUH, NPEAHA3HAYCHHBIC JUIsI BCTPAaUBaHHUS B KOMIBIOTEp, IOJKHBI
nognepxxuBath uHTEpPheric PCMCIA/mPCle unu untepdeiic USB (Bepcus USB2.0).

ITpunoxxenne N 6

K [IpaBuiam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu cranaapta CS-OFDMA,
YTBEPKJICHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

_ TPEBOBAHUS ]
K MAPAMETPAM YCTOWYMBOCTU ABOHEHTCKUX PAOVOCTAHLIMIA
K KMTMMATUYECKUM BO3[EACTBUAM

AOOHEHTCKHE PAJUOCTAaHLUU JIOJDKHBI COXPaHATh (YHKIMOHAJIbHBIE XapaKTEPUCTUKU U
YCTAQHOBJICHHBIE MapaMeTpbl MpPHU KIMMATHYECKUX BO3JCHCTBUSAX B COOTBETCTBUH C TPEOOBAHHIMH,
NIPUBEJICHHBIMU B TaOIHILIE.

Ta6bnuua. TpeboBaHMA K napameTpamMm KIUMMaTU4YeCKUX BO3OEMCTBMM Ha
abGoHeHTCKue pagnocTaHLum

Knumartuueckue Bo3aeCcTBUS HacronpHas [IepenocHas AOoHeHTCKasS
aboHeHTCKas aboHeHTCKas paauoCTaHIINS,
paaroOCTaHIIHS paMOCTaHIMS | IpeIHA3HAYCHHAS

JUTSL BCTparBaHU
B KOMITBIOTEP

JHuanaszon temneparyp, °C ot -10 o 45 ot -10 o 45 ot -10 o 45

OrHocuTeNnbHAS BIAXKHOCTD, % ot 20 1o 90 ot 20 1o 90 ot 20 10 90

AtmocepHoe naBienue, klla ot 86 1o 106 ot 86 1o 106 ot 86 1o 106




IIpunoxenue N 7

K [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu cranaapra CS-OFDMA,
YTBEPKJICHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

_ TPEBOBAHUS ]
K MAPAMETPAM YCTOWYMBOCTU ABOHEHTCKUX PAOVOCTAHLIMIA
K MEXAHWYECKWM BO3AENCTBUAM

[TapameTpsl yCTOWYMBOCTH a0OHEHTCKHUX PATUOCTAHIIUN K MEXaHHYECKUM BO3JIEHCTBUSAM JOTKHBI
COOTBETCTBOBATH CIIEAYIOUTUM TPEOOBAHUSIM:

1) HacronmbHble aOOHEHTCKHE  PAJMOCTAHIIMM  JOJDKHBI  COXpaHATh  (DYHKIHMOHAIBHBIC
XapaKTepPUCTUKU U YCTAHOBIIECHHBIEC IIAPAMETPHI B YIIAKOBAHHOM BUJE IPU BBIKIIOYEHHOM IUTAHUU IIPU
(bHKcaI_II/II/I Ha HUCIHbBITATCIBHOM CTCHIC " HpI/I B03I[CI\/’ICTBI/II/I CI/IHYCOPII[aHBHOﬁ BI/I6paL[I/II/I C
XapaKTepUCTUKAMU BO3JEHCTBYIOMIEro (hakropa, B COOTBETCTBUU C TPeOOBAaHUSIMHM, MPHUBEICHHBIMH B
Ta0IHIIE;

Tabnuua. TpeboBaHMA K napamMeTpamMm UM XapakTepucTUKaM BO3AEUCTBYHOLWMUX
¢hakTOpOB Ha HAaCTONbHbIe aDOHEHTCKMe pagnocTaHumumn

Yacrota, ['1 | AmmiuTyna cMeleHus, HarmnpasneHue 1 npoJ0JKUTEIBHOCTD
METP BO3JECHCTBUSA
ot 10 oo 55 0,35 B Tpex oceBbIX HallpaBJIEHUSAX, B T€UEHHUE 25
MUHYT B Ka)KJJOM HaIlpaBJICHUU

2) mepeHocHble aOOHEHTCKME  PAJAMOCTAHIMHM  JOJDKHBI ~ COXPaHATh  (PYHKUMOHAJIbHbIC
XapaKTEPUCTUKU U YCTAaHOBJICHHBIC ITApaMETPhl B YIIAKOBAHHOM BUJE IIPU BBIKIIOYEHHOM IUTAHUU IIPU
¢uKcanMy Ha MCHBITATEIBHOM CTEHJE MpPU BO3ACHCTBHM CIydyailHOH BHOpanuy B JAMAna3oHE 4YacTOT

BuOparu oT 5 I' 7o 500 ' u cnekTpanbHOM MIOTHOCTH YCKOPEHUs ClydailHON BHOpauuu He MeHee
0,96 m%/c>.

ITpunoxenne N 8

k [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJBUKHOMN
pamuocssizu cranaapra CS-OFDMA,



YTBEPKICHHBIM IPUKa30M MHUHUCTEPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MAaCCOBBIX
KomMmyHuKauui Poccuiickoit denepanuu

ot 05.02.2019 N 27

TPEGOBAHUSA K NTAPAMETPAM NMPUEMHUKOB ABOHEHTCKUX PAOUOCTAHLMIA
1. [TapaMeTpbl 3TaJOHHONW YYBCTBUTEIBHOCTH MPUEMHUKOB aOOHEHTCKUX PAIHMOCTAHLUIN JOJKHBI
COOTBETCTBOBAThH 3HAYCHHSIM, NPUBEICHHBIM B Ta0uule, npu yciioBur, uto BER He nomkeH mpeBbIaTh

1073 (PER ue noyken npessimarh 1072).

Tabnuua. Tpe6boBaHMA K napameTpaMm 3TafrlOHHOW YYBCTBUTENIbHOCTU NMPUEMHUKOB
aGOHEHTCKUX paanocTaHLun

Bunsr Moy sy ¥ KOAUPOBAHUS 3HaueHUs YyBCTBUTEIBHOCTH MPUEMHHUKA,
nbm/noaxanan
QPSK, RS -107
8PSK, RS -103
16QAM, RS -101
64QAM, RS -95

2. YpoBeHb MAaKCHUMaJbHONH MOIIHOCTH TNPHUHMMAEMOr0 CHUTHaja NPUEMHUKOM aOOHEHTCKOM
PAINOCTAHIINY JIOJKEH COCTaBIATh MUHYC 35 nbM.

3. IlapameTpbl 4YyBCTBUTEJIBHOCTH NPUEMHUKOB AOOHEHTCKUX  PAJUOCTAHIIMI  JTOJKHBI
COOTBETCTBOBATH CJICIYIOIINM 3HAUCHUSIM:

a) BER ne nomken npesbimath 10 (PER He gomken npessimars 1072);

0) ypOBEHb MOIIHOCTH NMPUHUMAEMOI0 CHTHaja (CHMHXPOCHTHAJA) JOJDKEH COCTaBIATH MUHYC 90
nbm;

B) ypOBeHL MOIITHOCTHU MCIIAKOIICTO CI/IHyCOI/IIIaJILHOFO CUrHaJia HEC IOJI’)KCH HpCBbIH_IaTB MI/IHYC 45
nbm;

T') UHTEPBAJI MEXIYy MEIIAIOIIUM CUTHAJIOM U pabodrM CHUTHAJIOM JOJDKEH ObITh He MeHee 5 MI'i
npu KBaJpaTypHoi ¢azoBoii moaysiun (QPSK).

4. ITapameTpsl U30MPATETHLHOCTH MPUEMHUKOB A0OHEHTCKUX PaJMOCTAHIIMNA IO COCEHEMY KaHaIly
JOJKHBI COOTBETCTBOBATH CIICAYIOLIUM 3HAYCHUSAM:

a) BER ne nomken npessimats 107 (PER ue nomken npessimars 1072);
0) ypOBEHb MOIIHOCTH MOJIE3HOI'0 CUTHAJIA I0JDKEeH cocTaBiIATh MUHYC 90 nbm/1MI11;

B) OTKJIOHEHHE YaCTOThl MEIIAIOIIEr0 CUrHajla OT pabodel 4acTOTHI MOJIE3HOTO CHTHaja JOJKHO
6BITH B TIpesienax T+ B,



rac B - nomunannHas IMpUHA IMOJIOChI, 3aHUMAacMast MOAYJIUPOBAHHBIM CUTHAJIOM;

T') YPOBEHb MOIIHOCTH MEIIAIONIETO CUTHAala JTOJDKEH ObITh Ha 25 nb BbIIe YpOBHS MOIIHOCTH
MOJIE3HOT0 CUTHAJIA.

5. YpoBeHb NI0JaBIEHMSI CUTHAJIOB 110 36pKaJbHOMY KaHaly JOJKEH COCTaBIATh HE MeHee 35 nb.

ITpunoxenne N 9

K [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEU MOJABUKHOMN
pamuocssizu cranaapra CS-OFDMA,
YTBEPKJACHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

TPEBOBAHUA
K MAPAMETPAM BCTPOEHHbIX B ABOHEHTCKUE PAAUOCTAHLIUA
BCMOMOIATENbHbIX NMPUEMONEPEOAIOLLUX YCTPOUCTB MAJNIOIO PAOUYCA
OENCTBUA B ANANA3OHE 2,4 I'TU

1. MomHoCTh nepefaTyuka BCIOMOTaTENbHOIO YCTPONMCTBA MAJIOro pajauyca ACHCTBHS JOJDKHA
OBITEH He Oouee 2,5 MBT.

2. Pabounii nuama3oH 4YacTOT NepeAayd M NpUeMa BCIIOMOTATENbHBIX MPUEMOIEPEIArOIIuX

YCTPOMCTB Majioro pajinyca, BCTPOCHHBIX B aOOHEHTCKUE PAIMOCTAHIINH JIEHCTBUS, TOJDKEH COCTABIISITH
(2,4 -2,4835) [T

[Ipu 5TOM AManazoHbl YaCTOT KOHKPETHBIX TUIIOB A0OHEHTCKUX PAJIUOCTAHIIUN yCTaHABIMBAIOTCS U
JEKJIapUPYIOTCS TPOU3BOIUTEIEM A0OHEHTCKUX PaJMOCTAHINIA B IIpe/iesiax paboyero quamnas3oHa.

3. IlpenmenbHO MJOMYyCTHMBIE YPOBHH TMMOOOYHBIX W3IYYCHH BCTPOCHHBIX B a0OHEHTCKHE
PaIMOCTAHIIMK BCIIOMOTATENbHBIX YCTPOUCTB MAJIOTO paaunyca aeicTBus (0e3 yuera ypoBHEH MOOOYHBIX
W3ITyYeHUH TepeJaTYnKOB aOOHEHTCKUX paAroCTaHIwii) mpuBeneHsl B Tadmumax N 1 u N 2.

Tabnuua N 1. lpepenbHo ponycTMMble YPOBHM MNOBGOYHBLIX Y3KOMONMOCHLIX
M3Ny4YeHUN BCTPOEHHbIX B aOOHEHTCKME paguocTaHLMU BCNOMoOraTernbHbIX YCTPOWUCTB
Manoro paguvyca AencTBus

Jlmama3oHbI 4acTOT [IpenenbHO 1OMyCTUMBIE YPOBHU Y3KOMOJIOCHBIX
MOOOYHBIX U3ITy4YeHUH, 1bm

B pexume nepenauun B nexypHoM pexume

orT30 MItmo 1 I'T'g -36 -57

Boime 1 I'To mo 12,75 1T -30 -47




(1,8 - 1,9) TTi; 47 -47
(5,15-5,3) Tt

Tabnuua N 2. lNpepenbHO AonNycTUMblIE YPOBHM MOOGOYHLIX LUIMPOKOMONMOCHLIX
M3Ny4YeHUN BCTPOEHHbIX B aOOHEHTCKME paguocTaHLMU BCNOMoOraTernbHbIX YCTPOWUCTB
Manoro paguyca AencTBus

Jlnama3oHbI 4aCTOT [IpenenpHO AOMYCTHMBIE YPOBHH IIUPOKOMOIOCHBIX
moOOYHBIX W3NyueHui, nbm/I'1t
B pexume nepenauun B nexypHoM pexume
ot 30 MI'm oo 1 I'Tn -86 -107
Boime 1 I'To mo 12,75 1T -80 -97
(1,8-1,9) I'T; -97 -97
(5,15-5,3)I'Tx

[Tpunoxxenne N 10

k [IpaBunam npumMeHeHHsI a00OHEHTCKHUX
paarOCTaHIIMI CETEeU MOJABUKHOMN
pamuocssizu cranaapra CS-OFDMA,
YTBEPKJICHHBIM MPUKa30M MUHUCTEpPCTBA
1U(POBOTO PA3BUTHS, CBSI3U U MACCOBBIX
KomMMmyHuKauui Poccuiickoit denepanuu
ot 05.02.2019 N 27

CnpaBouHo
CMUCOK UCNONb3YEMbIX COKPALLEHWUNA

1. APY - ABToMaTHuecKas peryJMpoBKa yCUICHUS.
2. APM - ABroMaTuueckas peryjaupoBKa MOIIHOCTH.
3. BER - Bit Error Rate (koaddunment ommbok Ha OuT).

4. CS-OFDMA Code-spread Orthogonal frequency division multiplexing. Orthogonal frequency
division multiple access (MHOTOCTaHIIMOHHBIH IOCTYIl C OPTOTOHAIBHBIM YAaCTOTHBIM DPa3/IeJICHHEM U
KOJIOBBIM DACHIMPEHHEM CIEeKTpa (KOJOBOE pACUIMPEHHE CHEeKTpa J00aBisieTcs B MHOXKECTBEHHBIN
JOCTYT C OPTOTOHAJIBHBIM YacTOTHBIM pazaenenueM (OFDMA).

5. FFT - Fast Fourier Transform (6sicTpoe mpeoOpa3oBanue Oypne).

6. MBF-TD - Multiple Beamforming based on Transmitting Diversity (popmupoBanue myueit



JyarpamMMbl HalIpaBJIEHHOCTH HA OCHOBE Pa3HECEHHUs Ha Iepeaye).

7. MIMO - Multiple-Input Multiple-Output (TexHOIOTHS UCTIOIB30BAHUS HECKOJIBKUX MEPEIArOIINX
AHTEHH M HECKOJIbKUX MTPUEMHBIX aHTCHH).

8. mPCle - PCI Express Mini Card (kapta PCI Express /Ui HOPTaTUBHBIX YCTPOWUCTB).

9. OFDMA - Orthogonal Frequency Division Multiple Access (MHOTMOCTaHITMOHHBIN ITOCTYI C
OpPTOTOHALHBIM YaCTOTHBIM Pa3ACIICHUEM).

10. PBCH - Physical Broadcast Channel (¢pu3nueckuii BemarenbHbIi KaHam).

11. PDTCH - Physical Downlink Traffic Channel (¢pu3unueckuii Hucxosamuit kanan Tpaduka).
12. PER - Packet Error Rate (koa¢durmenT ommook Ha maker).

13. PRACH - Physical Random Access Channel (pu3nueckuii kaHan ciay4aifHOTO JOCTYTIA).

14. PRARCH - Physical Random Access Response Channel (pu3snueckuili OTBEeTHBINH KaHal
CIIy4aifHOTO 10CTYTIa).

15. PRCH - Physical Ranging Channel (¢pu3nueckuii kaHas BbI30Ba).
16. PRRCH - Physical Ranging Response Channel (¢pu3udeckuii OTBETHBII KaHaT paH)KUPOBAHHUS).
17. PUTCH - Physical Uplink Traffic Channel (¢pusnueckuii Bocxoasuuii kanan tpaduka).

18. SCG - SubCarrier Group (rpymnmna nogaecymux (ITomoca cucremsr 5 Ml genutcst Ha 5 Tpynm
NoJHEeCYIUX ¢ 128 HEmpephIBHBIMH MOAHECYIUMH B KaXIOH TpyIie, Kaxaas rpyrna MOJIHECYIHX
(SCQG) 3anumaer nosiocy 1 MI'm).

19. TDD - Time Division Duplex (BpeMeHHO#H AYIUIEKC).

20. PER - packet error rate (ko3 puIHEHT OMUOOK Ha MAKET).

21. QPSK - kBazmparypHas ¢a3oBas MOIyJSIHS.

22. 8PSK - ¢azoBast MOyJISIUS C YMCIIOM YPOBHEH 8.

23. 16QAM - xBazpaTypHas aMIIUTyJHasI MOJYJISILUS C UUCIIOM YpOBHEM 16.
24. 64QAM - xBazpaTypHas aMIIUTyJHasI MOJYJISILUS C UUCIIOM YPOBHEH 64.

25. PCMCIA - Personal Computer Memory Card International Association (MexmyHapogHas
accoIManus MPOU3BOJUTENCH KapT MaMSTH ISl IEPCOHANBHBIX KOMITBIOTEPOB).

26. USB - Universal Serial Bus (yHuBepcanpHast nocieaoBaTenbHast IIHHA).




