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MockBa

06 yreep:kaennn IlpaBui npuMeneHns 6a30BbIX CTAHIMM
H peTpaHCcaAsATOpoB cereii moaBmkHoi pagnocsssu. Yacres VI. IlpaBuia
npuMeHeHHsi 060pyAOBaHHs NoAcHcTeM 6a30BbIX CTAHIMI ceTell OABHKHOM
paanocss3u crangapra CS-OFDMA

B coorBercTBUHM cO crarheli 41 ®enepanpHoro 3akoHa or 7 mrona 2003
Ne 126-@3 «O ceszu» (Cobpanue 3akoHomatenbcTBa Poccuiickoit ®enepaunn, 2003,
Ne 28, ct. 2895; Ne 52, ct. 5038; 2004, Ne 35, cr. 3607; Ne 45, ct. 4377; 2005, Ne 19,
ct. 1752; 2006, Ne 6, cT. 636; Ne 10, ct. 1069; Ne 31, ct. 3431, ct. 3452; 2007, Ne 1,
ct. 8; Ne 7, cr. 835; 2008, Ne 18, ct. 1941; 2009, Ne 29, ct. 3625; 2010, Ne 7, c1. 705;
Ne 15, ct. 1737; Ne 27, c1. 3408; Ne 31, cT. 4190; 2011, Ne 7, c1. 901; Ne 9, cr. 1205;
Ne 25, ct. 3535; Ne 27, ct. 3873, cT. 3880; Ne 29, ct. 4284, cr. 4291; Ne 30, ct. 4590,
Ne 45, ct. 6333; Ne 49, ct. 7061; Ne 50, cr. 7351, cr. 7366; 2012, Ne 31, cT. 4322,
ct. 4328; Ne 53, ct. 7578; 2013, Ne 19, c1. 2326; Ne 27, ct. 3450; Ne 30, ct. 4062; Ne 43,
cT. 5451; Ne 44, cT. 5643; Ne 48, cT. 6162; Ne 49, crt. 6339, cT. 6347; Ne 52, cT. 6961,
2014, Ne 6, cT. 560; Ne 14, cT. 1552; Ne 19, ct. 2302; Ne 26, ct. 3366, c1. 3377; Ne 30,
cT. 4229, ct. 4273; 2015, Ne 29, cr. 4342, cr. 4383, ct. 4389; 2016, Ne 10, cr. 1316,
ct. 1318; Ne 15, cr. 2066; Ne 18, ct. 2498; Ne 26, ct. 3873; Ne 27, cr. 4213, cT. 4221,
Ne 28, cT. 4558; 2017, Ne 17, c1. 2457; Ne 24, c1. 3479; Ne 31, ct. 4742, cT. 4794; Ne 50,
cr. 7557; 2018, Ne 17, c1.2419; Ne 32, c¢1.5135; Ne 51, cr. 7862, Ne 53, ct. 8455)
u nyskroM 4 IlpaBun opraHusalMé W TIpoBefieHHs paboT no o0s3aTelbHOMY
IIOATBEPXKACHHIO COOTBETCTBHUS CpENCTB CBA3H, YTBEPXKACHHBIX IOCTAHOBICHHEM
IIpasutensctBa Poccuiickoit @enepaumn or 13 ampens 20051 Ne 214 (CoGpanue
zakoHonarenbcTBa Poccmiickoit ®enmepanum, 2005, Ne 16, cr. 1463; 2008, Ne42,
cT. 4832; 2012, Ne 6, cT. 687; 2018, Ne 49, ct. 7600),

ITPKA3LIBAIO:

1. YrBepauts mpunaraemble [lpaBumia npuMeHeHHs ©0a3sOBEIX — CTaHLMHA
M PETPAHCIATOPOB ceTel HoABIKHOH paguocsasH. Yacte VI. IlpaBuna nprMeHeHUs

06opyaoBaHHs MOJCUCTEM Ga30BBIX CTAHLUH ceTell MOABMXHOW paHOCBA3H CTaHAApTa
CS-OFDMA.
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2. HampaBuTh HaCTOSIUMA IIPUKa3 Ha TOCYNApCTBEHHYI0 pPErHCTpaluio
B Munncrepcto roctunnu Poccuiickoi ®enepanun.

MuHuctp K.IO. Hockos




YTBEPXJIEHbBI
nprKa3oM MuHHCTEPCTBa HU(GPOBOTo pa3BUTH,
CBSI3H U MAaCCOBBIX KOMMYHUKAIHi
Poccuiickoit @enepanuu
OT 05022072 Ne 26

IIpaBuna
npHMeHeHMs 6a30BbIX CTAHIHI H PETPAHCAATOPOB ceTeH MOABHKHOIA
panunocsszu. Yacts VI. IlpaBana npamMeHeHHs1 060pyoBaHHAs NMoacHCTEM 0a30BBIX
cTaHumii cereit moaBmxHoM paguocsszu crangapra CS-OFDMA

1. O0mue mooKeHHus

1. IlpaBuna mnpuMeHeHHs O0a30BBIX CTAaHIUMH M PETPAHCIATOPOB CETeH
nojsmkHOM paguocBaszu. Yacte VI. [IpaBuna npuMeHeHHs 060pyAOBaHMS IOACHCTEM
0a30BBIX CTaHIMiI ceTelf TMOIBHXKHOM pafgHOCBA3M CTaHAApTa CS-OFDMA!
(mamee — IIpaBuiia) pa3paboTaHbl B LEAX OOECIEYEHUS LEIOCTHOCTH, YCTOWYHMBOCTH
GYHKUMOHHPOBaHUS U 0€30IaCHOCTH €AWHOH CETH OJJIEKTPOCBA3d Poccuiickon
®depnepanuu. ‘

2. TlpaBuna ycTaHaBIMBaIOT oOsf3aTenbHble TpebOBaHMA K IlapaMeTpam
000opyZoBaHHS [TOCHCTEM 0Aa30BbIX CTAaHLMMA CETEH NOABHKHONW PaJHOCBA3H CTaHAApTa
CS-OFDMA (nanee — cereit crangapra CS-OFDMA), ncnone3yeMoro B CETH CBS3H
0OIIero MoJIb30BaHUSA M TEXHOJOTUYECKUX CETAX CBSI3U B Cllydae HMX NPHCOCAMHECHMA
K CETH CBS3U 00OIIEro MOoNb30BAHMS.

3. TlpaBuia pacmpoCTpaHAIOTCS Ha Cclefyloliee 00OpyIOBaHME IOACUCTEM
0a30BbIX CTaHLUH CETEH: |

1) OasoBble craHIUY;

2) KOHTpOJUIEpHl 6A30BHIX CTAHLMH;

3) ofopymoBaHHE CHCTEMBl TEXHUYECKOTO OOCITyXHBAHMA, OSKCIUIyaTalluy
Y yIpaBJICHHUS.

4. ba3zoBele CTaHIMH JOJDKHBI TPHMEHATbCA B IOJIOCAX PaguovyacToT,
paspeIlieHHbIX AJIs UCIIONB30BaHuA [ 0Ccy1apCTBEHHOM KOMHUCCHEH 10 pali04acTOTaM.

5. O6opynoBaHKe MOACHUCTEM 0a30BBIX CTaHIMI ceTell, yKa3aHHOE B IIyHKTE 2
I[TpaBun cornacHo myHKTy 24 IlepedHs cpeiCTB CBs3M, NOAJIEXKAMX 00A3aTeIbHON
cepTU(QHKALMK, YTBEpXKICHHOro IocTaHoBleHHeM IlIpasBurenscTBa Poccumiickoit
®enepauun ot 25 mioHA 2009 r. Ne 532 (Cobpanue 3axkoHOAaTenbeTBa Poccuiickoi
®enepanun, 2009, Ne 26, cr. 3206), HODKHO HOATEXKATH 00s3aTEeIBHON cepTUDUKAIMU
B TOpsAAKe, yCTaHOBJeHHOM [IpaBWiaMu opraHu3aldl W IpOBeReHHs paboT II0
0053aTEIbHOMY TIOATBEPXKACHUIO COOTBETCTBHsI CPEIACTB CBS3H, YTBEPKIACHHBIMH
noctanosinenrieM [IpaButensctBa Poccuiickoit ®emepauuu ot 13 ampens 2005 r.
Ne 214, unentudunmpyercs kak obopynoBaHue 0a30BbIX CTaHIMN M PETPaHCIATOPOB
ceTel MOABMKHOM pagoCBs3H.

! CniCOK MCTIONB3YeMBIX COKpAlUEeHHUH NpuBeeH B IpwiokeHnn Ne 8 k IIpaunam
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I1. TpeGoBanus k 060pyAOBaAHHIO
noacHcTeM 6a30BbIX cTanmmii cereii crangapra CS-OFDMA

6. OGopymoBaHue IOACHCTEM 0a30BBIX CTaHUMH JOKHO COXpPaHATh
(GyHKIMOHAIBHEIE XapaKTEPUCTHKH M YCTAHOBJIEHHBIE NapaMeTphl NMPH BO3AEHCTBHH
CIIEYIONMX KITMMaTHIeCKUX (paKTOPOB BHEIIHEN CpeJIbl:

1) mnpu pasMeINEeHUH B OTAINTMBAEMBIX MOMELICHUAX:

temieparypa ot 5 °C go 50°C;

OTHOCHTENbHAs BIaXKHOCTE OT 40% 10 80%;

atMoctepHoe nasienue ot 86 kI1a no 106 xlla;

2) mnpu pasMElICHMH Ha OTKPHITOM BO3AyXe HIH B HEOTAIUIMBaeMBIX
noMeineHusX (tam 1):

temmnepaTypa ot Munyc 20 °C mo 50°C;

OTHOCHUTENBHAS BIAXKHOCTE OT 5% 110 95%);

atMocepHoe naBneHne ot 86 klla mo 106 xIla 1y paiioHOB C yMEpEeHHBIM
KJIIMaTOM;

3) npu pasMElIEHMM HAa OTKPBITOM BO3NyXe WWIH B HEOTAIUIMBaEMBIX
oMeleHusAX (TH 2):

temmneparypa oT MuHyc 40 °C 1o 55 °C;

OTHOCHUTEJIbHAs BIAXHOCTH OT 5% 10 95%;

atMoctepHoe paBinenue orT 86 klla mo 106 xIla 1 pailoHOB C yMepeHHO
XOJOAHBIM KJIMMAaTOM;

4) TIpu XpaHEeHHWHU U TPaHCIIOPTUPOBAHHHU!

teMieparypa MuUHyc 40 °C s paloOHOB ¢ YMEPEHHO XOJIOAHBIM KITMMaTOM;

Temiiepatypa MHHYC 55 °C 111 paliOHOB ¢ O4€Hb XOJIOXHBIM KJIIMaTOM.

7. OGopynmoBaHue moacucTeM 0a30BbIX CTaHLHMM  JOJDKHO  COXPAaHATh
(QYHKIMOHAJIbHBIE XapaKTEPUCTHKH M YCTaHOBJICHHBIC MapaMeTpbl NPU CIEAYIOIIHX
YCIIOBHSX:

1) npu HOpMaNbHBIX YCIOBHAX:

TeMIlepaTypa BHemmHel cpens! ot 15 °C mo 35 °C;

OTHOCHUTENbHAs BIaXHOCTH OT 45% 1o 75%;

atMoc(epHoe aaBieHue ot 650 MM pT. CT. 70 800 MM pT. CT.;

HanpsoKeHHE SJIeKTPOITUTAHUA — HOMHHAJIBHOE;

2) Ipy SKCTPEMAIBHBIX YCIOBHAX, MPEAYCMaTPUBAIOIINX OJHOBPEMEHHOE
BO3ZCHCTBHE IOBBIIEHHON  (NOHIDKEHHOH) TeMIepaTypsl M IOBHIIICHHOrO
(IMOHMXXEHHOT0) HANPSHXKEHHUS DNIEKTPOIUTAHMUS.

8. O6opymosanme mnoacucteM 6a30BBIX CTaHUMH [OO/DKHO  COXpaHATh
(QyHKIHOHAIBHBIE XapaKTEPUCTHKA M YCTAHOBIEHHBIC IapaMeTphl M BHEIIHHH BHN
TOCJIE TPAHCTIOPTHPOBAHUA B YIaKOBaHHOM BHJE Ha aBTOMOOMIIBHOM TpPAHCIIOpTE CO
ckopocThio (20 —40) KM/4 [0 IPOCEIIOYHEIM JOpOraM Ha paccTosHue He MeHee 200 kM
an6o mocne BosxeiictBus 4000 yzapoB B KaXXIOM HANpaBiIeHHH C JUIMTEIbHOCTBIO
YAApHOTO UMITYJIbCa 6 MC C ITMKOBBIM YAAapHBIM yCKOpeHHeM 147 m/c? (15g).




9. TpeGoBaHMs K mapaMeTpam paguountepdeiica cereit crannapra CS-OFDMA
npuBeZieHb! B nnpuiioxeHuu Ne 1 k Ipasuiam.

10. Jlna mepemaTyukoB 0a30BBIX CTAaHIHMH yCTaHABIMBAIOTCA O0O0sA3aTeIbHEIE
TpeboBaHMA K CIEAYIOLIMM MapaMeTpam:

1) BBIXOAHOM MOIMHOCTH IEpeJaT4MKoB 0asoBBIX CTaHUMH  COMIACHO
npunoxeHuto Ne 2 k IIpaBunam;

2) ypoBHe#f H3NydYeHHWH MNepefaTduKoB  6a30BBIX  CTAHIMH  COIVIACHO
npunoxxeHuro Ne 3 k IIpaBuiiam;

3) ypoBHeil MOGOYHBIX M3ITy4YeHHH Iepe/laTYHKOB 0a30BBIX CTaHIMN COIVIACHO
npuioxeHuro Ne 4 k IIpasunam;

4) NOrpemIHOCTH OTKJIOHEHHsS YacTOThl HECyIleH IepeAaTydka BO BCEM
Auana3zoHe pabovHMX TeMIlepaTyp OKpyXKalolled cpelsl OT HOMHHAIBHBIX 3Ha4Y€HHI
YacTOT NepeaaTirKa, He IpeBbinaiomei +0,1x 10'6;

5) HOrpEelIHOCTH BPEMEHHOW CHHXPOHHU3AIMH NpU BpeMeHHOM aymiekce (TDD)
MeXxay 6a30BBIMU CTAaHIIMAMH, HE IIPEBHILIAIONIEH 3 MKC;

6) MOrpemHOCTH BPEMEHHOW CHHXpOHHM3alMH 6a30BOH CTaHLMH OTHOCHTEIHHO
aGOHEHTCKON pagHOCTaHI[UHM B peXHMe NMPHUHYIUTEIbHOH BPEMEHHON CHHXPOHU3ALNH,
He npeBblmaiomen 1 MKc.

11. JIna npueMHHKOB Oa30BBIX CTaHIWH YCTaHABIUBAIOTCA 00sA3aTENBHEIE
TpeboBaHu K CIEIYIOIUM NapaMeTpaMm:

1) JyBCTBUTENBHOCTH  IIPMEMHHMKOB  0a30BBIX  CTaHUHMH  COIJIACHO
npunoxenuio Ne 5 k IIpasunam;

2) u30HpaTeNbHOCTH NPUEMHUKOB 6a30BBIX CTaHLMH 1O MOOGOYHBIM KaHAIaM
cornacHo npuioxeHnro Ne 6 k IIpasunawm;

3) yCTOMYMBOCTH NPHEMHUKOB 0a30BBIX CTaHLMH K OJIOKMPYIOLIMM CHIHAJIaM
cornacHo mpuioxxeHunto Ne 7 k [Ipasunam.

12. JluHamMudecKwii [AMAma3oH IPHEMHUKOB 06a30BBIX CTaHIMM JOJDKEH
COCTaBIATh He MeHee 2415 Tmpu 3HayeHHAX KoddduumeHTra omHMOOK
BER (manee — BER), He mpeBbIIarOMX 102, wim npu 3HaveHHsX koddduuueHTa
omu6ok Ha nakeT PER (manee — PER), He npeBbIalonmx 1072,

13. Tlpu 1mpuMeHEeHMH B KavecTBE MCTOYHHKAa BHEIUHEH BpeMEHHOH
CHHXPOHHU3aUUH rN00albHBIX HABUTAaLMOHHBIX CIYTHHKOBBIX CHCTEM JOJDKHBI
HCIONB30BaThCs MPUEMHHMKH TJOGATBHON HABUTALMOHHOH CIIyTHHKOBOW CHCTEMBI
I'JIOHACC. B cny4ae HapyiueHus (yHKIHOHHPOBAHHUS I0OaNbHOH HaBHIalMOHHOM
cytHukoBoii cucteMbl I JIOHACC pomyckaercs MCIIOIb30BaHIe IPHEMHUKOB APYTHX
r7I06ANBHEIX HABUTAIMOHHBIX CIIyTHHKOBBIX CHCTEM TOJBKO B Ka4yeCTBE PE3€PBHOIO
HUCTOYHHKA.

14, B ofopyaoBaHHM [OACHCTEM 0a30BBIX CTaHIMH JODKHA  OBITH
IIpeyCMOTPEHA HENpephIBHAsS HHAMKALMSA TEKyIIEro pexuMa paboTbl ¢ yKasaHHEM
BHEIIHEro HICTOYHHKA CHHXPOHHU3ALUH.

15. Ba3zoBble CTaHIMHM JOJDKHBEI MOIJEPXKHBaTh aJaNlTHBHEIA BBIOOp pexHuMa
MOJYJISILIMH B COOTBETCTBHH C I1apaMeTpaMH KaHaJa.

16. Ba3oBble CTaHIMH MJODKHBI IOANEPXKUBaTh (QYHKUMIO JUHAMHYECKOTO
Ha3Ha4YeHUs I0JI0ChHI YacToOT.
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17. Ba3oBble CTaHUMM JOJDKHBI NOAAEP)KUBATH JIUHY Kaapa, paBHyro 10 mc,
IIpY 3TOM JIONIyCKaeTcs AJMHA KaJpa (AOIOIHUTENHHO), paBHas 5 Mc.

18. MHoXecTBeHHbIEe 3HA4Y€HUs KOMIUIEKCHOM aMIUIMTYABl paguoCUrHala
IPEACTABISIOTCS B BUJE TOYEK HA ABYXMEPHON TOYEHYHON AMarpaMMme Ha KOMILIEKCHOM
IUIOCKOCTH (Zaniee — CUTHalbHOe co3Be3nue). [lapamMeTppl OTKIOHEHHS CUTHaJIBLHOTO
CO3Be3JUs HOJDKHBI OBITh B Ipelesiax, B COOTBETCTBUU ¢ TaOyHIeH, NpUBEACHHOMN

HWXCE.

Tabmuna. Tpe6oBaHus K TapaMeTpaM OTKIIOHEHHS CHTHAJIBHOTO CO3BE3 U

Buap! MOIynALMA U KOOUPOBaHHS

OTKIIOHEHHE CUTHAJILHOTO CO3BE3AY,
b

QPSK, RS He 6oJiee 9eM MuHYC16
8PSK, RS He 6ojiee yeM MuHyc21
16QAM, RS He 6osee yeM Munyc24

64QAM, RS

He 6osee yeM MHHYC28
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IIpunoxxenue Ne 1

Kk IlpaBunaM mpuMeHeHHs 0a30BBIX CTaHLHUM
H  PETPaHCIATOpPOB  CeTed  IMOABHIKHOM
paauocs3u. Yacte VI. IlpaBuina npvMeHeHHA
obopynoBaHusA mojacucTeM Oa30BBIX CTAHIMMH
ceTell MNOJABW)XHOM PpaJHOCBA3H CTaHAapTa
CS-OFDMA,  yTBEepXACHHBIM  IPHKa3oOM
MunucrepcrBa LUUGPOBOrO pa3sBUTHA, CBA3M
H MacCOBBIX KOMMYyHuKamuii Poccuiickoi
®enepanuu ot 05 022079 N 28

TpeGoBaHus K napamMeTpaM paanounTepgeica
cereil crangapra CS-OFDMA

1. Ilapamerpor pamuomnTepdeiica cereit cranmapra CS-OFDMA  momxHbl
o0ecrieuynBaTh BBIIOTHEHHE CIEAYIOMMX QyHKIMA:

1) mepenmady u IpHeM paIHOCHTHAIOB;

2) KOJUpOBaHHE U AEKOJMPOBAHHME CHTHAJIOB M MCIpaBJeHHE OIMOOK;

3) CHHXpPOHM3ALMIO B HUCXOZsIIEM (JIMHUA BHU3 — OT 6a30BOH pajMOCTaHLMH K
abOHEHTCKOM paJHOCTAHIMK) HampaBlIeHHM H BOCXOAAINEM (JMHHA BBEPX — OT
abOHEHTCKOM paMOCTaHIMKU K 6a30BOi pafHOCTaHINK) HAalIpaBICHUH,

4) ciyvalHBIi JOCTYT;

5) ¢opmupoBaHHe JIydell JAMarpaMMbl HANpaBICHHOCTH B  HHCXOJAIIEM
¥ BOCXOJIAIlIeM HaIllpaBICHUH.

2. bazoBble CTaHIMH [JO/DKHBI 00ecHeunBaTh pEaIU3alMIO  CIEIyIOIHX
npeoGpa3oBaHMIA:

1) ckpemOnupoBaHuE;

2) noMeX0yCTORYMBOE KOJAUPOBaHHUE;

3) MoxmymnALuIo;

4) pacuipeHue CIEKTpPa;

5) oroGpakeHHe Ha IIOAKAHAIEI;

6) nobaBieHUe MUIOT-CUTHAJIOB.

3. Pamuomnrepdeiic mif mepegarolleil YacTH M HpHEeMHON dYacTH 6a30BBIX
CTaHLHI JOJDKeH 00eCIIeYnBAaTh BEIMOJHEHUE CIEAYIOMUX QYHKIMIA:

3.1 mnepepnaromas 4acts paguouHTepdeiica Ha INHAM BHH3:

1) ckpemOpoBaHHE; IOMEXOYCTONYNBOE KOAUPOBaHUE;

2) MOAYJALHUIO;

3) pacmupeHu€e CIEeKTpa;

4) orobpaxxeHHe Ha NOAHECYIIHE;

5) nepenaudy B pexume MIMO (omiEoHaIbHO);

6) obparHoe GricTpoe npeodpazosanue Pypre (IFFT);

7) nobapiieHHE LUKIMYECKOro Mpedukca;




8) mepenady CHrHaJOB 10 paAHOKaHAIY.

3.2 mnpueMHas 4acTh paJuouHTepdelica Ha TMHIM BBEPX:

1) mpuem mo paguokaHaiy;

2) ynanenue HMKJIH4YecKoro npedukca u 6picTpoe npeodbpaszoBanue Pypre;

3) mpueM curzaios B pexxume MIMO (omipoHansHo);

4) obpaTHOe OTOOpaXKeHHe Ha MOJAHECYIIHE;

5) olleHMBaHNe ITapaMeTPOB KaHaia;

6) IeMOoIyJIALHIO;

7) IexoaupoBaHUE;

8) ImeckpeMOIMpoBaHUeE.

4. TlapameTtpbl panuouHTepdeiica TOMKHBI COOTBETCTBOBATh CIELYIOLIUM
TpeOOBaHUAM:

1) mar cerku yactoT: 250 kI'1;

2) pexwum aymiekca: BpemeHHoil (TDD);

3) cmoco6 pasneneHus KaHaJIOB: MHOT'OCTAHIIUOHHBIN JOCTYTI
C OpPTOrOHAJBHBIM YAaCTOTHBIM pa3feNeHWeM W KOJIOBBIM pacIIMpeHUEM CIEKTpa
(CS-OFDMA);

4) HoOMUHAaNbHas MoJjoca 9acToT: 5 MI'L;

5) ugmcmo Touek 6picTporo npeodpasoBanusg Pypre: 1024;

6) uacrota auckperusanuu: 8 MI'L;

7) wucmons3yeMas nojoca gactot: 4,75 MI'L;

8) wmcmoap3yemMoe yncio noanecymux: 608;

9) MakcHUMaJIbHBIH KO3(GGHUIIUEHT paclIipeHus crieKTpa: 8.

5. B IIMPOKONIONOCHOI cHCTeMe OecrpoBOJHOrO JOCTylla Ha OCHOBE
texuonoruu SCDMA moiDKHBI HCIOJIB30BaThCS IECTEH THITOB ITOCIIEIOBATEIhHOCTEM:!

1) ckpembsnupyromas NOCIeI0BATENbHOCTD,

2) mocieRoBaTeIbHOCTh peaMOyJIbI;

3) pacuupsionas nocjaea0BaTeIbHOCTD;

4) mnocnenoBaTeNbHOCTE-MaCKa;

5) pamxupymoIas Mocjiel0BaTelbHOCTS;

6) NHIOT-TIOCIEA0BATENLHOCTb.

6. TlocnemoBaTeNbHOCTH HIMPOKOMOJIOCHON CHCTEMBI OeCIpOBOJHOIO AOCTYIIA
Ha ocHoBe TexHoimorud SCDMA  OOMKHBEL COOTBETCTBOBATh  CIIEAYIOLINM
TpeOOBaHUAM:CKpeMOIupyomas II0CJIe{OBATEIIFHOCTD " paclmpsIomas
TIOCIIEAOBATEIBLHOCTh HE JOJDKHBI 3aBHUCETh OT MACHTHU(QHUKATOpa SYEHKH, B TO BpeMsd
KaK ApPYrHe MOCJEeIOBATENbHOCTH 3aBUCAT OT HUACHTHU(HKATOpa MOCIENOBAaTEIbHOCTH
6azoBoii craHIiMM. I[Ipu 23TOM CKpeMOmupyoolas IOCIeN0BaTeIbHOCT JOIDKHA
COCTOATH U3 1536 OUTOB, MpUHUMAarOIMX 3HaYeHU «0» uinu «1»;

6.2 pacmpsomias  IOCIeAOBaTeIbHOCTh OCHOBaHa Ha  Marpune H
pasmepHocTH NxN.

IIpu N=8 Ha HucXOHsAIIeld U BOCXOAAIIECH JUHUAX NOJDKHA HCIOJIB30BAaTHCS

MaTpula Anamapa pa3sMepHOCTH 8x8:




IIpu N=7 Ha HHUCXOJsIIEH M BOCXOJMAIICH JHMHUAX JO/DKHA HMCIIOJB30BaThCH

&=
Pk f ot T— f— f— k. [
—
—
—

\

MaTpHLa pa3MepHOCTH 7x7:

1
J7

—0.1781+0.9840i
—0.2665 —0.9638i1
0.9990 - 0.0453i
0.6583 +0.7528i
0.6583 +0.7528i
0.9990 - 0.0453i
0.6583 + 0.7528i

0.6583 +0.7528i
0.6583 +0.7528i
0.9990 - 0.0453i
—0.2665 —0.9638i
—-0.1781+ 0.9840i
-0.2665 —0.9638i
0.9990 - 0.0453i1

Ilpy N=6 Ha HucXOZfIIEeH M BOCXOJMAIUEH JIMHUAX HOJDKHA MCIIONB30BAaTHCS
MaTpuIa pa3MEepHOCTH 6x6:

(-0.8816 + 0.4720i
-0.9995 - 0.0320i
1 | —0.8816+ 0.4720i

J6| 0.4720+0.8816i

0.0320 — 0.9995i

_ 0.4720+0.8816i

—0.2665 - 0.9638i1
—0.1781+ 0.9840i
—0.2665 - 0.9638i
0.9990 - 0.0453i
0.6583+0.7528i
0.6583 +0.7528i
0.9990 - 0.0453i1

0.9990 - 0.04531
0.6583+0.7528i
0.6583 +0.7528i
0.9990 - 0.0453i
—-0.2665 —0.9638i
—0.1781+0.9840i
—0.2665 - 0.96381

I 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 1 1

—0.2665 —0.9638i
-0.2665 - 0.96381
—0.1781+0.9840i
—-0.2665 - 0.9638i
0.9990 - 0.0453i
0.6583 +0.7528i
0.6583 +0.7528i

-0.2665—0.9638i )

0 9990 —0.0453i
0.6583 +0.7528i
0.6583 +0.7528i
0.9990 - 0.0453i1
—0.2665 —0.9638i

—0.1781+0.9840i )

0.6583 +0.7528i
0.9990 - 0.0453i
—-0.2665 —0.9638i
~0.1781+ 0.9840i
—0.2665 - 0.9638i
0.9990 - 0.0453i
0.6583 +0.7528i

0.4720+0.88161  0.0320-0.9995i
-0.8816+0.4720i  0.4720+0.8816i
—-0.9995-0.0320i  0.8816 +0.47201
—0.8816+0.47201 —0.9995-0.0320i
0.4720+0.88161 —0.8816+0.4720i
0.0320-0.99951  0.4720+ 0.8816i
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0.4720+0.8816i -0.8816+0.4720i —0.9995—0.0320i )
0.0320-0.99951 0.4720+0.8816i —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
—0.9995-0.0320i -0.8816+0.4720i 0.4720+0.8816i
—0.8816+0.4720i -0.9995-0.0320i —0.8816+0.47201 ),

6.3 mnocnenoBaTeNbHOCTh-MAacka  3aBUCHT OT HACHTHQUKATOpa  sMeiku
A IpeJHa3sHa4YeHa MU HOCHTHUQUKALMK pacIUUpSIOIMX II0C/IEA0BaTEbHOCTEH
pa3IMYHBIX sSYeeK. YKa3aHHas IIOC/IE/OBAaTENIbHOCTh  JIOJDKHA  OIPEJIEATECS
naeHTHHKATOpOM 6a30BBIX CTAHITHI;

6.4 NHIOT-NIOCNIEKOBATENBFHOCTh COCTOUT M3 128 CMEXHBIX HOAHECYIHX,

pasHeceHHbIX Ha | MI'I, ¥ COOTBETCTBYIOIMX OfHOH rpymme noaxnecymux (SCQ).

7. B 0a30BOHf CTaHOWM JOJDKHBI NPUMEHATHCA  CKpeMOJMpoBaHHE,
IIOMEXO0YCTOMYHUBOE KOAMPOBAaHHE U MOIYJAIMA, KOTOPHIE JOJDKHBI COOTBETCTBOBAThb
CIIEAYIOIHMM TPeOOBaHUAM:

7.1 ckpemOnmpoBaHHE MOOKHO OCYLUECTBISAITECA Ha BOCXOJUIINEH JIMHHMH
H HUCXOAAIIeH JTHHUMY,

72 nmna  NOMEXOYyCTOMYMBOIO  KOAMPOBaHHS  AOJDKHO  HCIOJIB30BaThCA
xoaupoBanue Puna-CoiloMoHa, KOTOpOe OCYILIECTBIAETCS C IMOMOILBIO YKOPOYEHHOIO
xona (26,24) xoma (31,29) B mone GF(25). Koa Punpa-ComomoHa HCHONB3YyeT
npuMuTHBHBIE nonuHOM P(x) =x5+x2+1. Koz Puga-ConmomoHa wucnonesyer
nopoxzaromuyii nomHoM G(x) = (x — a)(x —a2);

7.3 IOJDKHBI OJAEPXKUBATHCA CIEAYIONINE BHIBI MOMYJISALIMN:

a) KBazpaTrypHas ¢aszonas moxyisaus (QPSK);

6) ¢asoBasi Moxymnsuus ¢ yucioM yposHeii 8 (8PSK);

B) KBaJpaTypHas aMIUTHTYJHas MOZYJIAIUS ¢ YucIoM ypoBHeit 16 (16QAM);

r) KBaJpaTypHas aMIUTUTYJHas MOIYJISLHUS C YUCIOM ypoBHeli 64 (64QAM).

8. Ilapamerpel M crpykrypa cumBoia OFDMA 1no/mkxHB! COOTBETCTBOBATH
clie IyIOIUM TpeOOBaHMAM:!

1) cumBon OFDMA:

a) MHTEpPBalI MEXAY NOJHECYIIUMHU JOJKHO COCTaBiATh 7,8125 kI'Ly;

6) ucnonb3yeMbli HHTEpBaJl CUMBOJA JOJKEH COCTaBIATh 128 MKc;

B) nepuox OFDMA-cuMBoa He JOJDKEH IpeBrimarth 137,5 Mkc;

I) MIUTEIBHOCTH LUKIMYECKOro npeduKkca He JO/DKHA MPeBHIAaTh 6 MKC;

I) AJIUTENbHOCTHh LIUKINIECKOro MOCThHKCa He OJKHA IIPEeBBIMATh 3,5 MKC;

e) obmas IUTENbHOCTH 3alIUTHOIO MHTEpBalla He JOJDKHA NPeBBINaTh 9,5 MKC;

2) crpyxkrypa OFDMA-cumBona BO  BpeMeHHOH  o0nacTH  JO/DKHA
COOTBEeTCTBOBAaTh PrcyHKy 1;
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Pucynok 1. Ctpyktypa OFDMA-cuMBoJa BO BpeMEHHOM 001acTH

6 MKC 128 MKc 3,5 Mxc

3) crpykrypa cumBona OFDMA B yacToTHO# 06jacTH HOJDKHA OBITH B BHIE:
cumBoil OFDMA cocTouT U3 MOAHECYILINX, YUCIO KOTOPBIX OBITh paBHO YHCIy TOYEK
6picTporo mpeoOpasoBanus @ypee. IIpy 5TOM MOKHBI HCIOJNB30BaThCA TPH THIA
HOJHECYIIUX:

MOJHECYLIHE JaHHBIX;

HUIOT-IIOAHECYILHE;

HyJIeBbIe ITOAHECYILIHE.

9. Pacmmpenue chmeKkTpa JOJDKHO BBINONHATHCA [UII  MOAYJIHMPOBAHHBIX
cumBonioB. Kosdduiment N pacimpeHHs cheKkTpa O3HadaeT MIMHY pacIIUpeHHs
kaxxgoro cuMBoiia OFDMA u npuHUMaeT 3Ha4€HUA «6», «7» H «8».

10. basoBast cTaHUKs JOJDKHA HMMETh CIEAYIOLIYI0 CTPYKTYpy HEpelaBaeMOro
CUTHaza:

10.1 nepenaBaeMeblli cHUrHan B YaCTOTHOW 0O6JacTH HOMKHBI COCTOATh M3
uHpopMaroHHbIX cuMBOJIOB OFDMA 115 KaX[0ro IoJKaHaia,;

10.2 B KakIoM MOJAKaHaJle OJWH WIM JBa CHMBOJIAa JOOJDKHBI SBIISATBCS
IIIOT-CHMBOJIaMH, NIpeAHAa3HAYECHHBIE U1 OLICHUBAHHUS IapaMeTPOB KaHala;

10.3 Bo BpemeHHOIT 06acTi npeambysa JOJDKHA COCTOATH U3 ABYX ITOBTOPEHUIH
IUIMTEIBHOCTH 64 MKC  CHIHajia CHHXPOHH3aLMH, LUKINYeckoro npedukca
JUIATENBHOCTBIO 24 MKC M [UKIHYECKOro MOCT(UKCAa IUTENBHOCTBIO 8 MKC
B COOTBETCTBHH C Pucynkom 2.

Pucynok 2. Ctpykrypa npeamOyibl BO BpeMeHHO# o6iacTu

Huxnxgeckuit npepukc CunxpoHunsanus CunrxpoHn3anus [momyeckuit nocThHKe
24 Mxc 64 Mxc 64 Mxc 8 Mxc

B wacroTHO# oOnactu mpeambyia HOJDKHAa pasMelaTbcs Ha BceX paboumx
MOJIHECYIIHX, YACIO KOTOPBIX focturaet 608 (mus monocsl 4.75 MI'n);

10.4 pamxupyromas KomoBas IIOCIENOBaTENBHOCTh MJOJDKHA OBITH paBHOH
JUIMTENBHOCTBIO 128 MKkc. Pamkupyromas MOCieOBaTeNbHOCTh MPEACTABIACT PAA
YacTOTHBIX MOAHECYIIMX B BHJIE: paHwXHUpylollas KOJOBas MOCIEAOBAaTEILHOCTD
BBIOMpaeTcsi B  COOTBETCTBHM ¢  HAeHTHQHKAaTOpoM  6a30Boif  cTaHUMH
nocnenosarensHOCTH (BTS ID) 1 uHaeKkcoM paHKUPYIOIIE#H TOCIe0BaTENbHOCTH.

11. Ctpyxrypa kaapoB ©6a30BoH CTaHUMH IMTENbHOCTBIO 10MC H
JUTATETEHOCTBIO 5 MC TOJDKHA COOTBETCTBOBATH CIIEAYIONIMM TpeOOBaHMUAM:

11.1 xaap maurensHocTh0 10 MC BKIIOYaeT mpeamOyny (omuH npedukc, aBa
CHUMBOJIa CHHXPOHH3Al[MM H OAMH IIOCTQHKC), 8§ BpEMEHHBIX CIOTOB TpaduKa
(4 HHCXOmAIIMX BpPEMEHHBIX clioTa Tpaduka M 4 BOCXOAAIIMX BPEMEHHBIX CJIOTa
TpaduKa), BOCXOAAIMINN paHXXHPYIOLIHH BpEMEHHOH CIIOT U [1Ba 3alMTHBIX BPEMEHHBIX
ciora. CTpykTypa Kazapa anurensHocTeio 10 Mc npuBenena Ha PucyHke 3.
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Pucynok 3. CtpykTypa Kazgpa JuTenbHOCThIO 10 MC

o . | 3amUTHBIR Bocxons- 3anmuTHEBI

IIpeam6yia 3;1{1;1:121;? HHCX;;‘?;IHH HHTEpBaJ PaH)I:II:Il; 0oBa- 111501 HHTEpBal
160 mxc 16 Ml;c 239 R 128 MKc Tpaduk nmpuema
218 Mxc 4699 Mxc 40 MKc

11.2 xagp MIHTENBPHOCTHIO S MC BriodaeT mpeaMOyny (aHaJIOTHYHYIO
npeamOyile Kagpa UIMTENBHOCTBIO 10 Mc), 4 BpeMeHHBIX cioTa Tpaduka
(2 HHCXOZAUIMX BpEeMEHHBIX CjloTa Tpauka M 2 BOCXOAAUIMX BpPEMEHHBIX CIOTa
TpaduKa), BOCXOAAIMUN paHXUPYIOIIHN BpEMEHHOH CJIOT M [IBa 3aIlUTHBEIX BPEMEHHBIX
ciota. CTpyKTypa KaJpa JUIMTEIbHOCTBIO 5 MC npuBeZicHa Ha Pucynke 4.

Pucynok 4. CTpykTypa Kajpa JIHTEIBHOCTBIO 5 MC

. . | 3amuTHEBIH . | 3ammTHBIH
[IpeamGyna BZII{I;I:TI;:LH HHC’:&)' HL X i HHTEpBal Pann:;;e) OBa- ocxc;z.g]fm HHTEpBaJI
160 Mxc P P nepeAadn b nmpuemMa
16 MKcC 2220 MKc 128 mMxc 2212 Mxc
224 MKc 40 MKc

12. CtpykTypa BpeMeHHOro cjioTa Tpaduka Kagpa (MHTepBana) 6a30B0H CTaHIMH
JIOJDKHA COOTBETCTBOBATH CIEAYIOIIUM TPeOOBaHUAM:

12.1 BpeMeHHBbIE CIOTHI TpaduKa KaJpa AMTUTEIbHOCTHIO 10 Mc:

a) OCHOBHOH BPEMEHHO¥ CIIOT:

HHUCXOAAIIHUNA OCHOBHON BpEMEHHOHM CNOT UIMTENBbHOCTBIO 1116 MKke, BiiIrouas
BpeMeHHEIe moguHTepBaibl APY u 8 cumBonos OFDMA;

BOCXOJIMIIHUNA OCHOBHOH BpPEMEHHOH CIIOT HMCIIONIB3yeT AMUTENbHOCTh 1106 MK,
BKJIIOYas BpeMeHHEIe moauHTepBaibl APM u 8 cumBonoB OFDMA;

6) BpeMeHHOH CyNepcIoT:

HUCXOAAIIMNA BpPEMEHHOH CYNepcioT JIMTENBbHOCTRIO 1391 Mkc, BKiIrOYas
BpeMeHHble nopuuTepBansl APY u 10 cumBonioB OFDMA;

BOCXOASAIIMHA BPEMEHHON CyIepcioT MIUTENBbHOCTBIO 1381 Mkc, BKmoOdYas
BpeMmeHHBIe moauHTepBanbl APM u 10 cumBono OFDMA.

12.2 BpeMeHHbIE CIOTHl Tpa(uKa AIUTENBHOCTBIO 5 MC OCHOBHOI'O BPEMEHHOIO
cloTa:

HUCXOIAIIUHA OCHOBHOM BpeMEHHOH cloT miuTenpHocThio 1110 Mxc, Bmouas
BpeMeHHbIe moxuaTepBasisl APY 1 8 cumBonoB OFDMA;

BOCXOJAIIUN BpeMeHHOH COT AnuTenbHOcThIo 1106 Mkc, BKIIOYas BpeMEHHEBIE
noguHTepBansl APM u 8 cumBonos OFDMA.

13. CtpykTtypa monakaHaioB ©0a30BOif CTaHIMH JOIKHA COOTBETCTBOBAThH
CIIeAYIOUINM TpeOOBaHUAM:

a) HOpPMaJbHBIA BpEeMEHHBIH CIOT, BKIOYas IOAKaHAJI BPEMEHHOrO CJIOTa,
ABJIIETCS YaCTOTHO-BPEMEHHOH 00nacThio pasMepHOCTBIO 8x8. CTpykTypa HojxaHaua
AT BPEMEHHOT'O CIIOTa MpHBeaeHa Ha PUcyHKe 5;
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Pucynok 5. CtpykTypa noJkasHana i BpEMEHHOIO CJI0Ta

rh

lq— 8 nomiecyupx —p

8 coveostos OFDM t
(o7 BpeMeHHOH cJI0T)

©) BpeMEHHBI CynepclioT, BKIIOYas IMOJKaHaJ BPEMEHHOIO CIIOTa, ABILIETCH
4aCTOTHO-BpeMeHHO#1 o6yacThio pa3MepHOCTBIO 8x10. CTpykTypa MoIKaHama Uit
BPEMEHHOT0 CyIepcIIoTa IpuBeicHa Ha PucyHke 6.

Pucynok 6. Ctpykrypa noakaHaijia Ajisi BpeMEHHOI'0 CyIepeioTa

fa

s

10 aanveoron OFDMA t
(oum BpemenHof cynepciioT) ‘

14. IToakananel 6a3o0Boi cTaHUUM (CTallMOHAapHBIE M MOOWIBHEIE) IOJKHEI
COOTBETCTBOBAaTh CIIEAYIOIIMM TPpeOOBaHUAM:

a) B CTALIMOHAPHOM COCTOSIHUM JJIS KaXKJIoro mojkaHaiga 6a30Boii CTaHIMM OAMH
cumBoi OFDMA nomkeH ycTaHaBIUBaThLCs KaK IHIOT-CHMBOJI,

0) B MOOMJIBHOM COCTOSIHHHM Ui KaX<Ioro IojkaHaja 0a30BOM CTaHIMHM IBa
cumBosia OFDMA n0/mKHEI yCTaHABIMBAaThCS KaK MUJIOT-CHMBOIEL.

CTpyKTypbl pasnu4HbIX IOAKAHAJIOB JJIsA Pa3iMYHbIX BPEMEHHBIX CIIOTOB
npuBeaeHsl Ha Pucynkax 7, 8,9 u 10.
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Pucynox 7. CTpykTypa cTalHOHapHOrO IOJKaHalla JUI1 BpEMEHHOTO CI0Ta

BN sow
-

ITomxanan

t
>
5 6 7 Cavmon OFDMA

Pucynoxk 8. CtpykTypa cTallMOHapHOro MoJKaHajIa )il BpEMEHHOT'O CYIepclioTa

: B soW
-
é B ILisor
t‘
0 1 2 3 4 5 6 7 8 9 Cuameoa OFDMA

Pucynok 9. CtpyxTypa MOGHIBHOTO IOAKAaHANA JJI1 BPEMEHHOTO CJI0Ta

f

B sow

B Toor
t

e

7  Cummon OFDMA

ITopxanan

Pucynok 10. CtpykTypa MOGHIBHOTO [MoJjKaHasa A BpEMEHHOT'0 CyIepclioTa

N sowW

B 1Loor
t

L,
0 1 2 3 4 5 6 7 8 9 Cmmeon OFDMA

ITopxaman
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15.B 0a30BBIX CTaHIUAX MOJDKHBI MCIOJB30BaThCA CIEAYIOLIUE KaTeropHH
(H3U9IECKUX KaHAJIOB:

1) BemarensHbli kaHai (PBCH);

2) xanan pamkupoBanus (PRCH);

3) otBetHbIH kaHan pamxupoBaHus (PRRCH);

4) xanan ciay4aitHoro nocryna (PRACH);

5) otBetHBIi KaHal ciydaitHoro gocryna (PRARCH);

6) Bocxomaumii kanan tpa¢puka (PUTCH);

7) nucxopsmmi kanan tpaguka (PDTCH).

16. B 6a30BbIX CTaHIUAX ©npH Hcnonb3oBaHumH pexuma MIMO npomxza
npuMeHATecs KoHGurypauus aHteHH NTX-NRX, rzae yucio mepemarolx aHTCHH
NTX momxHO cocTaBiaATh Oosnee oxHOHM, a 4yucio npueMHBIX aHTeHH NRX nomkHo
COCTaBIATh He MeHee onHoW. IIpw 3TOM mMONIE3HBI CHrHaN AOJDKEH IepenaBaThCs
HECKOJIbKUMH Iepeflalol[MMH  aHTeHHaMH OIHOBPEMEHHO IIOCPEACTBOM CXEMBI
¢dopMupoBaHuA Tydeit xuarpaMmel HanpasineHHocTH (MBF).

17. B 6a30BEIX CTaHIMAX MPH KCIIOJIB30BaHUU pexxuMa rnepergadd MBF-TD napa
3JIEMEHTApHBIX IOAKAHAJIOB CBA3M JOJDKHA OpPraHHM30BHIBATECS C IMOMOIIBIO JIBYX
CMEXHBIX MOAKAHAJIOB B YaCTOTHOH 00JIaCTH Ha OCHOBE OJHOM HMJIM HECKONBKMX I1ap
3JIEMEHTApHBIX MOAKAHAJIOB.
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Ipunoxenune Ne 2

k [IpaBunaM mnpuMeHeHHA 0a30BBIX CTaHLMMH
M PETPaHCIATOPOB  ceTed  TOABHXKHOM
panuocesa3d. Yacte VI. IlpaBuna npumeHneHHs
obopynoBaHua HoAcCHCTeM O0a30BBIX CTaHLMMH
ceTel IMOABIKHOM paAHOCBA3M CTaHJAapTa
CS-OFDMA,  yTBepXIOEHHBIM  NpPHKa3oM
MpunnucrepctBa LHHQPOBOro pasBUTHs, CBA3H
M MacCoBeIX KOMMyHHKamuii Poccuiickoi
Genepaupm or 0502207 Ne 26

TpeGoBanus kK napaMeTpamM BbIXOJHOH MOLIHOCTH
nepegaT4nKoB 0a30BbIX cTaHUMIA

1. IlorpemHOCTh OTKJIIOHEHHs BBIXOZHOM MOIIHOCTH IepeJaTduMKoB 06a3oBBIX
CTAHOMH OTHOCHTENILHO HOMMHAIBHOH BBIXOJHOH MOIIHOCTH O0a30BBIX CTAHIIMN
JIOJKHA COCTaBIIATh He 6onee 2 1b.

2. Jluama3oH peryJUpOBKH BBIXOAHOM MOLIHOCTH I€peJaTdukoB 0a30BBIX
CTaHIIHH JOJKEeH COCTaBIATh He MeHee 20 1b.

3. MuHHMAJBHBIA IDAr PeryJHpPOBKH BBIXOJHOH MOIIMHOCTH NepeAaTYHKOB
0a30BEBIX CTaHLMI JOJDKEH COCTaBIATE He Oonee 1 nb.

4. JlomycTuMsle mpenensl OTKJIOHEHHS W PEeryJIHpOBKH BBIXOJHOM MOIIHOCTH
nepeaTINKOB 6Ga30BBIX CTAHIMH JOIDKHEI COCTaBIATh £50% OTHOCHTENBHO MPENENIOB
PerynupoBKH BRIXOJHON MOIIHOCTH 6a30BBIX CTAHIUM.
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Ipunoxenue Ne 3

Kk IlpaBunaM mpuMeHeHUsA 0a30BBIX CTaHLMM
U PETPaHCIATOPOB  CeTed  IIOJBHIKHOH
paguocsszu. Yacte VI. IIpaBuna npuMeHeHHs
o0opynoBaHUA mMoicucTeM 6a30BbIX CTAHLIMMH
ceTed MOABI)KHOM paJMOCBA3H CTaHJapTa
CS-OFDMA,  yTBEpXIEHHBHIM  IPHKa30M
MunucrepcTBa LU(PPOBOr0 pasBUTHA, CBSI3H
M MacCOBBIX KOMMyHHMKammii Poccuiickoii
denepanuu 0T ___05.02.2077 N L6

TpeGoBanus K napaMeTpaM ypoBHeH H3ay4YeHH
nepesaT4YnKoB 06a30BbIX CTAHIMI

1. TIlapameTpsl ypoBHeii H3IyueHHH NepelaTYMKOB Oa3OBBIX CTaHUWH s
nodocsl SMI  [OOMKHBEI  COOTBETCTBOBAaTh  TPeOOBaHMSAM, IPHBEACHHBIM

B TaGmue Ne 1.
Tabmuma Ne 1.

Cwmemenue yacToTsl AF,

2,5B | 2,5B | 3,5B 5B 10B | 12,5B

Tonoca B Ml
5 MI'n AF/B 05 | 05 | 07 1 2 2,5
CrnexTpabHas INOTHOCTh MOILIHOCTH, 0 19 _28 33 -53 -59

b

2. IlapameTpbl H3Iy4eHHH MepeJaTYMKoOB O0a3oBBIX CTaHUHMKA UL IIOJIOCHI
meHee 5 MI'I| OJDKHBI COOTBETCTBOBATh TpeOOBaHUIM, puBeAeHHBIM B Tabmume Ne 2.

Tabnuma Ne 2.
Tonoca B CMemeH"lfd‘lialfm“’ AF, | »s | osB | 078 | B 2B | 2,5B
MCHEE
5 M AF/B 05 | 05 | 07 1 2 2,5
CHCKTpaJ'IBHaSI MJIOTHOCTHh MOIITHOCTH, 0 _1 5 _27 _3 3 _43 _49

xb
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IIpunoxenue Ne 4

Kk IlpaBunam mpuMeHeHHs Oa30BBIX CTaHIUH
M PETPaHCIATOpPOB  CeTedl  IMOJBHXXHOM
paguocsa3d. Yacte VI. IlpaBuna nprMeHeHHs
obopynoBaHus moxacucTeM O0a30BBIX CTaHIUHA
ceTel MOABIIKHOM pagMOCBA3H CTaHAapTa
CS-OFDMA,  yTBEpXIEHHBIM  IPHKa30M
MunuctepcTBa IU(GPOBOro pa3BUTHSA, CBS3H
M MacCcoBEIX KOMMYyHHKauui Poccuiickoi
Depmepanuu ot 05.02.2079 Ne 26

TpeGoBaHud K NapaMeTpaM YpoBHelH MO0OYHbBIX H3JTy4eHHi
nepeIaTYnKOB 06a30BbIX CTAHIHHA

1. Ilapamerpsl ypoBHeil MOOOYHBIX W3Iy4YCHHH Ha aHTEHHOM pa3beMe
nepefaTdMka 0a30BOM  CTaHIMU  JO/DKHBI  COOTBETCTBOBaTh  TPeOOBaHMAM,
npuBesieHHBIM B Tabmume Ne 1.

Tabymna Ne 1.

Ilupuaa n3mMepuTenLHOM
Yacrorta, YpoBeHb NOOOYHBIX
HIOJIOCHI 9acCToT,
MI'n u3nydeHui, nbm W
0,009 - 0,150 =36 1
0,150 - 30 —36 10
30-1000 -36 100
1000 — 12750 -30 1000

2. Ilapamerpbl ypoBHe#l NOGOYHBIX H3Ny4YEeHUN Uepe3 KOpIyC NepeiaTiHKa

0a30BOli CTaHUMH JO/DKHEI  COOTBETCTBOBATh TPeOOBaHUSAM, IPUBEACHHBIM
B Tabnuue Ne 2.
Tabmama Ne 2.
g YpoBeHp NOGOYHBIX IIupuna uamMepUTEILHOM
acTorTa,
M H3ITy4eHHH, TIOJIOCHI 9acCTOT,
Jabm KI'Il
30-1000 -36 100
1000 — 12750 =30 1000
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IIpunoxenue Ne 5

K IlpaBunaM mnpumeHeHus 6a30BBIX CTaHLMH
U PETPaHCIATOPOB  CeTei  IOJBIDKHOM
paguocBsasu. Yacte VI. IlpaBuna npuMeHeHH
o0opyioBaHMA MOJACHCTEM Oa30BBIX CTaHIUH
CeTell TNOIBIXHOH paaMoCBsS3X CTaHAapra
CS-OFDMA,  yTBepXICHHBIM  IPHUKA30M
MuHucrepcTBa 1M(POBOrO pa3sBHTHA, CBA3M
M MacCOBBIX KOMMYHHKamuii Poccuiickoi
Qepepaluy oT 05, 02,2079 N 26

TpeboBaHHs K MapaMeTpaM YyBCTBHTEJIbHOCTH
NPHEMHHKOB 0a30BbIX CTAHUHH

IMapaMeTpbl YyBCTBUTENBHOCTH IPUEMHHKOB 0a30BBIX CTaHIHUH JOJDKHBI
COOTBETCTBOBaTh 3HAYEHUAM B COOTBETCTBHH C TaOiuleH, NPUBEACHHOH HUXE, IPU
ycnoen, uro BER we nomxen npessmmats 10” (PER He nomkeH IIPEBBILIATh 10).

Tabmuna. TpebGoBaHust k napaMeTpaM YyBCTBHUTEIBHOCTH NPHEMHHKOB 0a30BBIX

CTaHIIHM
R T ——— UyBCTBHTEIBHOCTD IPUEMHHKA,
Jabm/noaxana
QPSK, RS -107
8PSK, RS -103
16QAM, RS —-101
64QAM, RS 95
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ITpunoxenne Ne 6

Kk IIpaBumaM npuMeHeHHsA 0a30BBIX CTaHIUH
M  PEeTpaHCIATOpPOB  ceTedl  ITOJBH)KHOM
panuocBa3u. Yacte VI. IlpaBuna npumeHeHHA
obopynoBaHus mnojacucTeM 0a30BBIX CTaHLUH
ceTeli MOABW)KHOH PpaAlOCBiA3M CTaHjapTa
CS-OFDMA,  yTBEpXAECHHBIM  NPHKa30M
MunnucrepcTBa IUGPOBOIO pasBUTHA, CBA3M
H MacCOBEIX KOMMYHHKauuil Poccuiickon
®epepauu oT 0502, 2019 Ne 26

TpeGoBanusi kK napameTpam H30HPaTENbHOCTH IPHEMHHUKOB
0a30BbIX CTAHIOHH MO NO0OYHBLIM KaHAJJIAM

1. TTapamerpbl U3GUpaTENHHOCTH NPUEMHHAKOB A0OHEHTCKUX PaJHOCTaHIHi IO
coceHeMy KaHAITy JOJDKHBI COOTBETCTBOBATH CIEAYIOIIMM 3HAYCHHUAM:

a) BER He mo/mkeH NMpeBbILIAaTh 10~ (PER He XOJDKEH IPEBHIINATh 10%);

6) ypoBeHb  MOIIHOCTM  IIOJIE3HOTO  CHTHala  JIODKEH  COCTaBIIATh
muHyc 104 nbM/iogkanai;

B) OTKJIOHEHHE YaCTOTHI MEIIAIOUIEr0 CUrHajla OT pabodel 4acTOTHI MOJIE3HOIO
CHTHaJIa JOJDKHO OBITH B npejenax £B,

rae B —HoMHHanBHAas INMpHHA IIOJOCHI, 3aHUMaeMmas MOXYJHPOBaHHBIM
CHTHaJIOM;

T) YpPOBEHb MOINHOCTH MEHIAIONIEr0 CHUTHaja AOJDKeH ObITh Ha 25 nb BhILIE
YPOBHS MOIIIHOCTH ITOJIE3HOI'O CHTHAA.

2. TlapameTpsl HM30HMpPaTeNBHOCTH IO 3€pKalbHOMY KaHAly JOJDKHBI OBITH
He MeHee 351b.
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[Ipunoxenue Ne 7

k [IpaBwinaM mnpuMeHeHHS ©a30BBIX CTAHIMI
U  PpETPAHCIATOPOB  CETEH  MOJBIKHOH
paguocsasu. Yacte VI. IlpaBuna npuMeHeHusd
obopynoBaHusA MOACHCTEM O0a30BBIX CTaHIMMH
ceTeil IONBIIKHOW paguOCBA3M CTaHJapTa
CS-OFDMA,  yTBEpXIEHHBIM  IPHUKa30M
MuHucTepcTBa LU(PPOBOro pPa3BUTHA, CBA3H
M MacCOBBIX KOMMyHHKauud Poccuiickon
depepanun or __05.02,.2079 N 26

TpeboBaHus K NapamMeTpaM ycTOHYHBOCTH NPHEMHHKOB
0a30BbIX cTAHIMI K 6JIOKHPYIOIIHM CHTHAJIAM

[TapameTpsl YCTOWYHMBOCTH INPHUEMHHKOB 0a30BBIX CTaHLUH K 6JIOKprIOH1HM
CHTHAlaM IPH 3HA9CHHAX k03 uumenToB ommnGoK, pasusix BER He 6onee 10° (PER
He Goxee 1072), mpu ypoBHe IpHHIMaeMoro curHana Munyc 104 n1bm/nonkaHan u mpH
napamerpax OJIOKMPYIOLIErO CUTHaja, B COOTBETCTBHM C TabiMueH, NpHBENCHHOM

HHXKE.

Ta6muia. TpeGoBanus k napamerpaM yCTOHYHBOCTH IPHEMHUKOB

0a30BBIX CTaHLUI

Tumn u ypoBeHb O10KUpYIOHIETo cUrHasa (IOMEXH)

ITomexa

CunycoupansHas -35 nbm
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IIpunoxenne Ne 8

Kk IIpaBunaM mnpuMeHeHUs 0a30BBIX CTAHIUH
U PpeTPaHCIATOPOB  ceTed  IOJBHXKHOH
pamuocBs3u. Yacte VI. IlpaBuna npuMeHEHHS
obopynoBaHus mojcucTteM Oa30BBIX CTaHILU
ceTell IOABHKHOM paJHOCBA3M CTaHAapTa
CS-OFDMA,  yTBepXIEHHBIM  IIPHKa30M
MunucrepcTBa HHU(POBOrO pa3BHUTHA, CBSI3U
d MacCOBBIX KOMMYHMKanuii Poccuiickon
®denepaiuu oT 05 02.2077 Ne 26

CrpaBo4HO
CnHcoK HCI0J1b3yeMbIX COKpalleHHi

1. APY — aBromaTudeckas perylvpoBKa YCHICHHUS.

2. APM - aBromMaTuuecKas peryaupoBKa MOILIHOCTH.

3. BER -Bit error rate (ko3¢ PurpeHT omubok Ha OUT).

4. BTS ID - Base Transceiver Station Identifier (umeHTHduKaTOop 6a3oBo¥
CTaHIIMM).

5. CS-OFDMA Code-spread Orthogonal frequency division multiplexing.
Orthogonal frequency division multiple access (MHOroCTaHIMOHHBIN [dOCTyI C
OPTOTOHAJIBHEIM YacCTOTHBIM pa3fielieHHeM H KOIOBHIM paclIMpeHHEM CIIeKTpa
(xomoBOe pacHIMpeHHe CIIeKTpa Ho0aBiseTcs B MHOXECTBEHHBIH JOCTYH C
OPTOTOHAJBHEIM YacTOTHBIM pasaeneHneM (OFDMA).

6. FFT -Fast Fourier Transform (65icTpoe npeoGpazoBanue ®ypse).

7. IFFT -Inverse FFT (oGpaTHoe GricTpoe mpeoOpasoBanue Dypobe).

8. MBF-TD - Multiple Beamforming based on Transmitting Diversity
(bopmupoBaHMe ydeil auarpaMMbl HAaNpaBIEHHOCTH HAa OCHOBE pa3HECEHHS Ha
nepexpaye).

9. MIMO - Multiple-Input Multiple-Output (TexHONOrHS HCIOIE30BAHUA
HECKOJIBKMX TI€PeJaloIUX aHTEHH X HECKOJBKUX MIPUEMHBIX aHTEHH).

10. OFDM - Orthogonal Yacrora Division Multiplexing (MynsTHIITIEKCHPOBaHHE
C OpPTOTrOHAJIBHBIM 9aCTOTHBIM Pa3/iC/ICHHEM).

11. OFDMA - Orthogonal Yacrora Division Multiple Access
(MHOTOCTAaHLIMOHHBIH JOCTYII C OPTOrOHAIBHBIM YaCTOTHBIM pa3/ielIeHHEM).

12. PBCH - Physical Broadcast Channel (¢bu3udeckuii BemarensHbli KaHaw).

13. PDTCH - Physical Downlink Traffic Channel (¢usudeckuit Hucxoasmui
KaHaJI Tpapuka).

14. PER - Packet error rate (koa¢gdpunueHT olInbOK Ha MaKeT).

15. PRACH - Physical Random Access Channel (pusuueckuii kanai ciy4aifHOro
JOCTYTIa).

16. PRARCH - Physical Random Access Response Channel (pusuueckuii
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OTBETHBIH KaHaJ CIIy4aiHOro JOCTYyIIa).

17. PRCH - Physical Ranging Channel (¢u3u4eckuit kaHan BbI30Ba).

18. PRRCH - Physical Ranging Response Channel (¢usmuueckuii oTBeTHBIH
KaHaJl paH)KHPOBaHMSA).

19. PUTCH - Physical Uplink Traffic Channel (¢bu3sudeckuii Bocxoaammii KaHai
Tpaduka).

20. QPSK - Quadrature Phase Shift Keying (kBagpatypHas ¢a3oBast MOXyIALHSA).

21. SCG - SubCarrier Group (rpynma nogHecyumx (mosnoca cuctems! 5 MI'n
OEMUTCS Ha 5 Ipynn moiHecymux c 128 HempephbIBHBIMKM MOJHECYLIMMH B KaXXIOM
rpynne, Kaxzaas rpynna noanecymux (SCG) zannmaet mosnocy 1 MIm).

22. SCDMA (Synchronous Code Division Multiple Access) — MHOKECTBEHHBIH
JOCTYTI C CHHXPOHHBIM KOJIOBBIM ¥ BpeMeHHBIM pazzaenenueM. Ctannapt 3G.

23. TDD - Time Division Duplex (BpeMeHHO}1 qymuiekc).

24. 8PSK - 8 Phase-shift keying (dhazoBas Momyisius ¢ 9UCIOM ypoBHeE# 8).

25. 16QAM - 16 Quadrature Amplitude Modulation (kBagpaTrypHas aMIUIHTY JHAs
MOZYJIALIAA C YHACIIOM YpOBHeii 16).

26. 64QAM - 64 Quadrature Amplitude Modulation (xBagpaTypHas
aMILUTATYJHAs MOIYJISAIIUA C YHUCIIOM YpOBHe# 64).




