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Mocksa

06 yrBep:xkaennu IlpaBui npuMeHeHHsA
a0OHEHTCKHX PaAHOCTAHIHH ceTel NOABHKHOM PaAHOCBA3H
crangapra CS-OFDMA

B cootBerctBuH co crarbell 41 ®exepanbHoro 3akoHa ot 7 moma 2003 .
Ne 126-®@3 «O cBsa3u» (Cobpanue 3akononarenscTBa Poccuiickoii @enepanun, 2003,
No 28, ct. 2895; Ne 52, ct. 5038; 2004, Ne 35, c1. 3607; Ne 45, cr. 4377; 2005, Ne 19,
cr. 1752; 2006, Ne 6, ct. 636; Ne 10, ct. 1069; Ne 31, ct. 3431, ct. 3452; 2007, Ne 1,
ct. 8; Ne 7, cT. 835; 2008, Ne 18, ct. 1941; 2009, Ne 29, ct. 3625; 2010, Ne 7, cT. 705;
Ne 15, ct. 1737; Ne 27, ct. 3408; Ne 31, ct. 4190; 2011, Ne 7, c1. 901; Ne 9, ct. 1205;
Ne 25, ct. 3535; Ne 27, ct. 3873, cr. 3880; Ne 29, cr. 4284, ct. 4291; Ne 30, ct. 4590;
Ne 45, c1. 6333; Ne 49, ct. 7061; Ne 50, ct. 7351, ct. 7366; 2012, Ne 31, ct. 4322,
cT. 4328; Ne 53, ct. 7578; 2013, Ne 19, ct1. 2326; Ne 27, ct. 3450; Ne 30, ct. 4062; Ne 43,
CcT. 5451; Ne 44, ct. 5643; Ne 48, c1. 6162; Ne 49, ct. 6339, ct. 6347; Ne 52, cT. 6961;
2014, Ne 6, ct. 560; Ne 14, cr. 1552; Ne 19, cr. 2302; Ne 26, ct. 3366, cT. 3377; Ne 30,
cT. 4229, ct. 4273; 2015, Ne 29, ct1. 4342, ct. 4383, ct. 4389; 2016, Ne 10, ct. 1316,
cr. 1318; Ne 15, ct. 2066; Ne 18, ct. 2498; Ne 26, ct. 3873; Ne 27, cr. 4213, cr. 4221,
Ne 28, ct. 4558; 2017, Ne 17, c1. 2457; Ne 24, ct. 3479; Ne 31, cr. 4742, cT. 4794; Ne 50,
cT. 7557; 2018, Ne 17, ctr.2419; Ne 32, ct. 5135; Ne 51, cr. 7862, Ne 53, c1. 8455) m
nyaktom 4 IlpaBwi opraHusaumd M HpoBeIeHHA paGoT mo 00A3aTeNEHOMY
MOITBEPXK/ICHUID COOTBETCTBHA CPEACTB CBS3M, YTBEPXKACHHBIX IOCTaHOBICHHEM
IIpaBurensctBa Poccmiickoit @enepauuu ot 13 ampens 2005 r. Ne 214 (CoGpanue
3aKoHoHaTenbcTBa Poccuiickoit ®enepauuu, 2005, Ne 16, cr. 1463; 2008, Ne 42,
cT. 4832; 2012, Ne 6, c1. 687; 2018, Ne 49, ct. 7600),

IMTPMIKA3BIBAIO:

1. VrBepaute  mpwiaraemele IIpaBuna  mpuMeHeHHs — aGOHEHTCKHX
PaJAMOCTAaHLIMHA ceTell IOABIDKHOM paguocs3H ctanaapTa CS-OFDMA.




2. HanpaBuTh HacTOSAIMIA MpPHKa3 Ha TOCYAapCTBEHHYIO PETHCTPAIIHIO
B MunucTepcTBo IocTMu Poccuiickoit Denepanuu.

Munuctp , K.JO. Hockos




YTBEPXJIEHBI
npukazomM MunHcTepcTBa HHPPOBOTO
Pa3BUTHSA, CBA3H M MaCCOBBIX KOMMYHHKAIU
Poccuiickoii ®eneparu
oT 05.02.2019 Ne 27

IIpaBuaa
NpAMEHEeHHs a00HEeHTCKHX paTHOCTAHIMIA
cerei moABHKHOH paanocBsa3u crangapra CS-OFDMA

I. OGune nooKeHAs

1. IlpaBuna mnpuMeHeHHs aOOHEHTCKHMX paJUdOCTaHLMIM ceTell IOABMXKHOM
panuocssizu  crangapra CS-OFDMA' (manee — IIpaBuna) paspaboTaHbl B ILEISX
o0ecrieYeHHs] IIENIOCTHOCTH, YCTOWYMBOCTH (YHKIMOHMPOBAaHHS H GE30TacHOCTH
eIUHOH CceTH eKTpocBA3u Poccuiickoit @enepanumn.

2. llpaBuna ycCTaHaBNUBAlOT oOOs3aTenbHble TpeGOBaHHMA K MapamMeTpaM
aOOHEHTCKUX pPaAMOCTaHIMH ceTeil MONBIKHOM pamuocsasu cragapra CS-OFDMA,
HCTIONIE3YEMBIX B CETH CBA3M OOILIEro MOJB30BAHUA M TEXHOJOTMYECKUX CETSX CBSA3H
B CJTy4ae HX NPUCOECAVHEHHUS K CETH CBSI3H OOIIEro MMOIb30BaHUS.

3. IlpaBuna ycTaHaBIHBAaIOT oOO0sA3aTeNbHbIE TpeGOBaHHA K aOOHEHTCKUM
panvocTaHUUAM CeTe# MOABMXKHOM pammocBsasu crangapta CS-OFDMA (nanee — cetu
crangapra CS-OFDMA).

4. AGoHeHTCKMeE paJHOCTaHIUY, IpUMeHseMbIe B ceTax cTagaapta CS-OFDMA
(mamee — aGOHEHTCKHE paJMOCTAHIMM), B COOTBETCTBUHM ¢ MyHKTOM 3 IIpaBun
OpraHU3aliK M MPOBEJeHHs paboT Mo 06s3aTeNbHOMY MHOATBEPXKICHHIO COOTBETCTBHA
CPEACTB CBA3H, YTBEPXKICHHBIX IIOCTaHOBJIeHWeM IlpaBurensctBa Poccuiickoil
OQenepauuu ot 13 ampens 2005 r. Ne 214, DomXHBI TOAIEXaTh 06GA3aTENTLHOMY
MOATBEP)KACHHIO COOTBETCTBHS B POpMe IeKIapHpOBaHHS.

5. AOOHEHTCKHE paJMOCTAHIINHN JOJDKHBI IPUMEHATHCS B IOJIOCAX PaAHoYacToT,
Pa3pelIeHHbIX AJIsA UCI0Ib30BaHus ['ocynapcTBEHHON KOMUCCHEH 10 paIHO9YacTOTaM.

II. TpeGoBanusi K NpUMeHEHHIO Aa00HEHTCKHX PAIHOCTAHIMIA

6. Kaxmas aboHEHTCKas pagHOCTaHLUs [OJDKHA HMETh CEPHIMHBIN HOMeEp
1 UCHTUGHKALMOHHEBINA HOMED.

7. AGOHEHTCKME PaJOCTAHIMK NODKHBI 00€CIIEYNBATh BHIOMHEHHE IIPOLIEAYD
NIOCBUIKHA M IIPHEMa BBI30Ba, YCTAHOBIEHUS, [IOANEPKAHHSA U OKOHYAHHS COCIHHEHHS

1 .
Cniucox HCnoNb3yeMbIX COKpallieHHH npuBeeH B npuioxeHud Ne 10 k [Tpasunam
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¢ abOHEeHTCKMMH paiuOCTAaHLMAMM Jpyrux aOOHEHTOB CeTed  CcTaHaapTa
CS-OFDMA u apyruMu aGoHEeHTaMH Tee(OHHON CETH CBSI3M OOILIEro NOIb30BaHMs.

8. AOOHEHTCKHME paJHOCTAaHLIMH JODKHBL obecreunBaTh yCTOWYHMBOCTB
YCTaHOBJIEHHOI'O COequHeHHst 6e3 MepephlBOB B Iiepeliadye U IpUeMe COOOIIeHUH Ipu
HiepeMeleHnsIX aOOHEHTCKOM paliOCTaHINH B IIpeieiaX 30HbI 00CITy )KUBaHHs CETH.

9. AOOHEHTCKHME paIHOCTaHLMK TOJDKHBI oOecrieduBaTh Tele(OHHBIH BBI3OB
B IYIUIEKCHOM peKume paboThl.

10. AGOHEeHTCKHe paauoCTaHIMKU JOJDKHBI ofbecrieuynBaTh IPHEM H Iepenayy
IaHHBIX, PEYEBOr0 CUTHala B BUZIe 1IM(POBOro MOTOKA.

11. TpeGoBaHus Kk mapaMeTpaMm paiuouHTepdelica aGOHEHTCKUX PaJuOCTaHIUH
cereit crannapra CS-OFDMA npuBezeHs B nipuioxxeHuu Ne 1 k IIpasunam.

12. AGoHeHTCKHe paluOCTaHLMM JOJDKHBI HMMETh B CBOEM  COCTaBe
BCIIOMOTraTeJIbHbIEe NpUEMOIIepe/ialolliie yCTpOMCTBA Majloro paauyca JAEHCTBUSA
B auamna3oHe 4actoT 2,4 I'Tu u npenHasHaueHHble A OeCIIPOBOTHOIO COENMHEHHS
aGOHEHTCKO! paAlOCTaHIUH C Pa3IHYHBIM TEPMHUHAIBHBIM 000PYAOBaHHUEM.

IIl. TpeOoBanusi k napamMerpamM aGOHEHTCKHX PaAHOCTAHIHIA

13. Ins aGoOHEHTCKHX paJAHOCTaHLMI  yCTaHABIUBAIOTCA  OO0s3aTeNbHBIE
TpeOOBaHMUs K CIIEeIyIOIIMM ITapaMeTpaMm:

1) BpaauwokaHaje:

a) MHOXXECTBEHHBIX 3HAa4CHHUH KOMIUIEKCHOM aMIUIMTYABl paAvoCUTHaia
IPEACTaBIAIOTCSA B BUAE TOYEK Ha ABYXMEPHOH TOUYEHYHOH AuarpaMMe Ha KOMILIEKCHOHR
ILTOCKOCTH (Hajiee — CHTHAJIFHOE co3Be3nue). TpeboBaHUs K MapamMeTpaM OTKIOHEHHs
CHTHAJIBHOTO CO3BE3MUA MO/DKHBI OBITh B IpeleNnax, B COOTBETCTBHU TabiuIeH,
IIPUBEAEHHON HHXE;

Ta6nuua. TpeGoBaHus K TapaMeTpaM OTKJIOHEHHS CUTHAJIBHOTO CO3BE3IUs

[TapameTpb! OTKIOHEHHS
Byap1 MOAYIISIMA U KOXHPOBAHHSA CHUTHaJIBHOTO CO3BE31H4,
1ab
QPSK, RS He OoJiee yeM MuHYC 16
8PSK, RS : He 6onee yeM muHyc 20
16QAM, RS He 6osiee ueM MUHYC 24
64QAM, RS He Oojiee yeM MuHYC 28

0) TNOrpeuIHOCTH OTKJIOHEHHS YacTOTHl OTHOCHUTENBHO 3HA4EHUS YacTOTHOIO
HHTEpBajla MeXy MoJHecymuMH, pasHoro 7,8125 xI'n, He npeBplmaromeit +2%;

B) TMOAAEPXKHM JJIUHBI Kajapa, paBHod 10 Mc, mpu 3TOM Jomyckaercs [JIMHA
KaJpa (ZOMOIHUTENIBHO) paBHas 5 Mc;

r) AMHAMHUYECKOro JAuana3oHa NpPUEMHHKa, KOTOpBIH IOJDKEH COCTaBIAThH HE
Menee 551b mpu 3HadeHusax Koddpdunumenta ommbok BER (nmanee — BER),
He TpeBBIIaOmEX 107, WK npy 3HaveHHsX koddduLMeHTa ommbok Ha makeT PER
(nanee — PER), He npesbimaromx 107,

2) BBIXOJHOM MOIIHOCTH HEpPeAaTYNKOB aOOHEHTCKUX pPaJMOCTaHIMHA COrIacHO
npunoxxeHuro Ne 2 k [Ipasunam;
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3) uznydyeHHs  mepelaTYMKOB  AOOHEHTCKMX  paAMOCTAaHHHUNA  COMJIACHO
npunoxxeHuto Ne 3 k IlpaBunam;

4) noGOYHBIX U3JTy4YeHUuN abOHEHTCKUX  paguoCTaHLHH COIJIaCHO
npunoxenuro Ne 4 x [Ipasunawm;

S) uHTrepdeiicoB abOHEHTCKHMX paAMOCTaHIMI COMNIaCHO mNpHIOXKeHuIo Ne 5
k [IpaBunam;

6) ycroiynBoCTU aOOHEHTCKHUX PaHMOCTAHLUHN K KIIMMaTUIECKHAM BO3EHCTBIAM
coryiacHo npusoxeHuto Ne 6 k [Ipasuiiam;

7) yCTOHYMBOCTH K MEXaHWYECKHM BO3/IeHiCTBUSAM aOOHEHTCKUX paJHOCTaHIIUM
coriacHo npuioxkeHuto Ne 7 k IIpaBunam;

8) mpueMHHka abOOHEHTCKHUX paJUOCTaHIMH CorjacHO mpuiokeHuio Ne 8
Kk IIpaBuiam;

9) BcTpoeHHBIX B aOOHEHTCKME  paJHMOCTAaHUMK  BCIIOMOTraTEIbHBIX
NpUeMOIIEPEJAIONINX YCTPOMCTB Majoro pajguyca AeWcTBHa B auanasoHe 2,4 I'Tn,
cortacHoO npunoxxeHuto Ne 9 k [TpaBunam.

14.Tlpu Bo3pmeiicTBMM Ha abOHEHTCKHE PpaJUOCTAaHIMM KIMMaTH4YEeCKHUX
I MEXaHMYEeCKHMX (PakTOpOB IODKHBI KOHTPOJIMPOBAThCSA CIEAYIOIUE I1apaMeTphl
aOOHEHTCKUX PaOCTaHLIM:

1) morpemHOCTh OTKJIOHEHHS BBIXOJHOH MOIIHOCTH I[epefardhMka OT
HOMMHAJIHOT'O 3HAUCHMS;

2) MOrpeuHoOCTh OTKJIOHEHHUS YaCTOThl OT HOMHHAJIBHOIO 3HAYECHUS.




Ipunoxenue Ne 1

K IIpaBunam IIPUMEHEHUS
aGOHEHTCKUX paJuOCTaHIMIl ceTer
HOJBHXHOM pagroCBs3U
CTaHAapTa CS-OFDMA,
YTBEPXKI€HHBIM IpUKa3oM
MuHucrepcTBa IIUPPOBOTO
Pa3BUTHS, CBSI3M M  MAacCOBBIX
KOMMYHHUKaLHH Poccuiickoii
Qenepanuu

ot 05.02.2019 Ne 27

TpeboBannsa K NnapaMmerpaMm pagHonHTepdeHca
cereii craiaapra CS-OFDMA

1. Pamumountepdeiic cereit cranmapra CS-OFDMA nomxeH obecnednBarh
BBITIOJIHEHHUE CIIeYFOIUX (yHKIIMHA:

1) mepepady u IpHueM paJuOCHUTHAJIOB;

2) KOAMPOBAaHHE U JEKOAUPOBaHHE CUTHAIOB U UCIIPABICHUE OMUOOK;

3) CHHXPOHH3ALMIO B HHUCXOAdlleM (JUHHS BHU3 — OT 0a3oBOH CTaHLUM K
abOHEHTCKOM paaMOCTaHI[MHM) HANpaBIeHUH U BOCXOASAMIEM (IMHHS BBEpX — OT
abGOHEHTCKOM pagrocTaHIMK K 6a30BOM CTaHIMY) HalpaBJICHHH;

4) ciyd4aiiHbIA JOCTYIL.

2. AOGOHEHTCKHEe  paJuOCTaHIMH  JOJDKHBI  BBINONHATE  CIEAYIOIIME
npeoOpa3oBaHUs:

1) ckpembmmpoBaHue;

2) MOMEeXOYyCTOMYMBOE KOJUPOBAHUE;

3) MonyNIsAIuIo;

4) pacumpeHHe CIEeKTpa;

5) oroOpaxeHue Ha MOAKAHAFL;

6) noOaBieHHE MUIOT-CUTHAJIOB.

3. PagwounnTtepdeiic mnsa mepenarollei YacTH U NPUEeMHON 4acTH abOHEHTCKUX
PagHOCTaHIMH JODKEeH 00eceUBaTh BHIIOJIHEHHE CIEAYIOMUX QyHKITHN:

3.1 mpuemnasi 4acTh paguouHTepdelica Ha IMHUM BHU3 JOJDKHA oOecreduBaTh
BBIIOJIHEHNE QYHKIMA 1O NpHeMy IO paAuoKaHaly, YJaJlCHHA LUKINYECKOTO
npedukca u OpicTporo npeobpazoBanus Pypre (FFT), obparHoro orobpaxenus Ha
NOJHECyIIHe, OlCHHBAHUS IIapaMeTpPOB KaHaja, JeMOIYJSAIUH, AEKOJUPOBaHHS U
IecKpeMOIupoBaHu;

3.2 mnepeparouias uacThb paaudouHTepdeiica Ha JHUHHM BBEpX JOJDKHA
obecrieynBaTh BBHINOJNIHEHHEe (QYHKIUH CKpeMONMpPOBaHUS, IIOMEXOYCTOHYHUBOTO
KOJUPOBAaHUSA, MOIYJILUM, pacIUIMpEeHHs CIEKTpa, OTOOpakeHHs Ha NOAHECYILIHE,
obpatHOro 6pICcTpOro NpeodpazoBanus Oypee U H0OABIEHHUS LUKIUYECKOTO MpedHuKca,
riepelady 110 paJloKaHaITy.
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4. TlapameTpbl paauouHTepdelica MODKHEI COOTBETCTBOBAaThH ClIEAYIOILUM
TpeOOBaHHUAM:

1) mar cetkm 9actot: 250 xI'1;

2) pexum aymnekca: BpeMeHHoi (TDD);

3) nepepaya uHOpMAIMH B pafHoKaHaIe: IHppoBasd;

4) cmocob pa3zeiieHus KaHaJIOB: MHOT'OCTAHLIMOHHEIA JOOCTYTI
C OpPTOTOHAJIHHEIM YAacCTOTHBIM pa3fieICHHEM H KOJNOBBIM PpaclIMpEeHHEM CIIEKTpa
(CS-OFDMA);

5) HomuHaJBHAsA rmojoca yactotT: 1 MI'mu 5 MI';

6) umcio Touex ObicTporo npeobpasoBanus Pypre: 256 u 1024.

7) dvactota guckperusaumu: 2 MI'u u 8 MI'L;

8) wucnons3yemas nonoca dacrot: 1,0 mmu 0,875 MI'n u 4,75 MI'n;

9) wucmonb3yeMoe YUcio mogHecymux: 128 mmm 112 u 608.

5. B IHPOKONOJOCHOH cucTeMe 6ecpoBOAHOIO AOCTYIa HAa OCHOBE CTaHAApTa
CS-OFDMA  [OMKHEI  HCIIONBE30BaThCs INECTh THIIOB  IIOCIENOBATENBHOCTEM:
CKpeMOpyromas IOCJIEI0BATENBHOCTD, IOC/IEIOBATENBHOCTE  IpeaMOyIIbl,
pacLIApAIONIas IOCIEHOBATENbHOCT, IIOC/IENOBaTEIbHOCTE-MACKa, paHXUpYIOIas
HOCJIEIOBATEJIFHOCTD U NIJIOT-MIOCIIEAOBATEIHOCTD:

5.1 ckpeMmOnupyoomas W pacIIMpAIONIAs IIOCIEN0BATENBHOCTH HE JOJKHBI
3aBHCETH OT HACHTH(HUKATOpA SYEHKH, IPH 3TOM JPYTHe MOCIeI0BaTeIbHOCTH JOJDKHBI
3aBHCETH OT HACHTH(HHUKATOPA ITOCIe0BaTEIFHOCTH 6a30BOH CTaHIHH.

CkpeMOmupyromas  TOCIEAOBAaTENBHOCT  cocToMT M3 1536 6uTOB,
TPHHUMAIOIHX 3HaYeHUA «0» WK «1»;

5.2 pacmmpsomas MocieJoBaTeNbHOCTh OCHOBaHa Ha MaTpulle H pasMepHoCTH
NxN.

Ilpu N=8 Ha HHCXOASIIEH M BOCXONALIEH JMHMAX HOJDKHA HCIOJB30BAaThCA
MaTpHua AfaMapa pa3MEepHOCTH 8x38:

( 1 1 1 1 1 1 1)

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

1
V8

i ek fewh ek pemd ek ek ek
Pk
|
[
|
P
—
I
—
|
Yl
|
Pk

(1 -1 -1 -1 -1 1 1 -1)

IIpu N=7 Ha HHCXOAAIEH ¥ BOCXOASAINEH JIMHHAX MOJDKHA HCHOJIB30BaTBHC
MaTpulla pa3MepHOCTH 7x7:
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0.6583+0.75281

0.9990-0.04531
—0.2665 - 0.96381
—0.1781+0.9840i
—0.2665 - 0.96381
0.6583+0.75281  0.9990-0.0453i
0.6583+0.75281  0.6583+0.7528i

—0.2665—0.9638i
—0.2665 —0.9638i
—0.1781+0.9840i
—0.2665—0.9638i

0.9990—0.0453i

—0.2665-0.9638i
—0.1781+0.98401
—0.2665 - 0.96381
0.9990-0.0453i
0.6583+0.7528i
0.6583+0.7528i

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

4=

. 0.6583+0.7528i

0.6583+0.7528i
0.6583+0.7528i
0.9990 — 0.0453i
—0.2665 - 0.9638i
—0.1781+ 0.98401
—0.2665 - 0.9638i
0.9990 - 0.0453i

IIpu N=6 Ha HHCXOJMiIUEH M BOCXOAANIEH JMHUAX JO/DKHA HCIIOJB30BaTECA

MaTpHLia pa3MepHOCTH 6x6:
(—0.8816 + 0.4720i

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

0.9990-0.0453i

0.9990 - 0.0453i
0.6583 +0.7528i
0.6583+0.75281
0.9990 - 0.0453i
—0.2665 - 0.9638i
—0.1781+ 0.9840i
—0.2665 - 0.9638i

0.4720 +0.8816i
—0.8816 +0.47201
—0.9995 - 0.0320i
—0.8816 +0.4720i

0.4720+0.8816i

0.0320-0.9995i

—0.2665 —0.9638i )
0 9990 —0.0453i
0.6583+0.7528i
0.6583 + 0.7528i
0.9990 - 0.04531

—0.2665 ~ 0.96381

-0.1781+0.9840i

0.0320 - 0.99951
0.4720+0.88161
0.8816 +0.4720i
—0.9995 —0.0320i
—0.8816 +0.4720i
0.4720 + 0.88161

0.4720+0.88161 —0.8816+0.4720i —0.9995—0.0320i )
0.0320-0.99951 0.4720+0.8816i —0.8816+0.4720i
0.4720+0.88161  0.0320-0.9995i  0.4720 + 0.8816i
-0.8816+0.4720i 0.4720+0.8816i  0.0320-0.9995i
—0.9995-0.0320i -0.8816+0.4720i 0.4720+0.8816i
—0.8816+0.4720i —0.9995-0.0320i -0.8816+0.4720i1 ),
5.3 mocnenoBaTeNbHOCTE-MAcka 3aBUCHT OT  HJACHTHQHKAaTopa  sAYCHKH

¥ TpelHa3sHaY€Ha JJii HMASHTHGUKALMH pPacIIMPSAIOIMX IIOCIeJ0BaTeIbHOCTEH
PasiMYHEIX A4eeK. YKa3aHHas [0C/IeIOBATENbHOCT ONpEAENAETCS HACHTHPHKATOpOM
6a30BOMH CTaHIINH,

5.4 OHIOT-IOCIAEOOBATENbHOCTE COCTOMT H3 128 CMEXHBIX ITOAHECYIIHX
Ha 1MI'm, cooTBercTBylomMXx onHoii rpynme mnogHecymmx (SCG). Ilunot-
IIOCJIeIOBaTENBHOCTD 6a30B0ii CTaHLUU SIBIIAETCS KOH(HUTypUpyeMoii
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H onpejienseTcs HaeHTuuKaTopoM 6a30B0# CTaHIMH.

6. B aGOHEHTCKHX paJHOCTAaHUMAX MOJDKHO HMPUMEHATHCS CKpeMOIHMpoBaHME,
IOMEXOYCTOHYHUBOE KOIUPOBAHUE U MOYJISLIMA:

6.1 ckxpeMOimpoBaHue OCYILIECTBIAETCA Ha BOCXOZAIIEH NVHHAA
1 HACXOAIeH JIMHUH;

6.2 s  MOMEXOYCTOMYHMBOrO  KOAMPOBAHHA  JOJDKHO  HCIIONB30BaThCH
xoaupoBanue Pupa-CoioMOHa, KOTOpOE OCYILECTBISETCSA C IOMOIIBI0 YKOPOYEHHOTO
xoma (26,24) xoma (31,29) B nome GF(2°). Kom Puma-ConomoHa HCIIONE3yeT
IIPUMUTUBHEIN MOJIMHOM P(x) = x>+x*+1, TIOPOXAAIOIIHH ITOJINHOM
G(x) = (x - a)(x —a°).

7. B aOOHEHTCKUX paAMOCTaHUMAX JOJKHBI IIOANECPXKUBATHCS CIIEIYIOLINe BUABI
MOJYJIALYH:

a) ksanpatypHas (azosas Moxynsaius (QPSK);

6) ¢a3oBas MoxyALuA ¢ YucioM ypoBHe# 8 (8PSK);

B) KBaJpaTypHas aMIUIMTYAHast MOLYJIALHKA ¢ YHCIOM ypoBHe# 16 (16QAM);

r) KBaJpaTypHas aMIUIUTYAHas MOLYJISALHMSA C YHCIOM ypoBHe# 64 (64QAM).

8. ITapamerper W ctpykrypa cumBoga OFDMA [OMKHBI COOTBETCTBOBATh
CJIEAYIOMUM TpeOOBaHUAM:

a) HHTepBaJl MEeXXIY ITOJHECYIUMHU JODKHO COCTaBIATh 7,8125 xI'1y;

6) HCIONB3yeMBblid HHTEpBaJI CHMBOJIA JOJDKEH COCTaBIATh 128 MKC,

B) nepuoxg OFDMA-cHMBoa He HOJDKeH npeBbnarh 137,5 Mkc;

r) UIMTENBHOCTD LHKINYECKOro mpedukca He JODKHA MPEBHIIATh 6 MKC;

N) IUTATENBHOCTD LIUKJIMYECKOro NocTdhrKca He JOJDKHA NPEBHIIIATh 3,5 MKC;

€) oO0luas AIHTEIbHOCTD 3allIUTHOTO HHTEPBaJa He AOJDKHA MPEBBILATh 9,5 MKC;

x) crpykrypa OFDMA-cuMBoia BO BpeMeHHOH 00nacTM  IpHUBEJEHA
Ha Pucynke 1;

Pucynok 1. Ctpykrypa OFDMA-ciMBoIa Bo BpeMEeHHO# 061acTH

6 MKC 128 Mxc 3,5 MKc

3) crpykrypa cumBojia OFDMA B uacToTHO# 06nacTH AOMXKHA OBITH B BHIE:
cumBojl OFDMA cOCTOHT U3 HOAHECYILHX, YACIO KOTOPBIX JOIDKHO OBITE PAaBHO YHCITY
Todek OpIcTporo mpeoOpazoBanus Pypre. Ilpy 3TOM HOIDKHBEI HCIONB30BAaThHCA TPH
THUIIA TOAHECYIIUX:

HOJHECYIIe JaHHBIX,

MUJIOT-TIOAHECYIHE,

HyJIEBbI€ TOJAHECYILKE.

9. PacmmpeHue crnekTpa [JODKHO BBINONHATBCS [  MOAYJIMPOBAHHBIX
cumBoiioB. Koaddunuenr N pacmmpeHHs crekTpa O3HadaeT UIMHY pPaCLIMpeHHS
kaxgoro cumosia OFDMA u npuHEMaeT 3Ha4eHus «6», «7» U «8» COOTBETCTBEHHO.

10. CTpykTypa mepefaBaeMOro curHajia abOHEHTCKHX PaJHOCTaHIMH AOJDKHA
COOTBETCTBOBAaTH CJIEAYIOIIMM TpeOOBaHMSAM:

10.1 mepemaBaeMblii CHIHaX B YaCTOTHOH 001acTH JODKEH COCTOSAThH
u3 HHpopMaIMoHHbIX cuMBoJIoB OFDMA 715 KaI0ro noaxaHana,
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10.2 B KaXAOM IMOAKAaHAJe OAHMH WIM IBa CHMBOJIA JOJDKHBI ABJIATHCA IHIIOT-
CHMBOJIAMH, IIPeAHa3HauYeHHbIC U1 OLICHUBAaHHS IIapaMeTPOB KaHaNa,

10.3 crpykTypa mpeaMOynBI BO BpeMEHHOH 06/1aCTH AOJDKHBI COCTOATH M3 IBYX
TOBTOpEHHiT JTHTENLHOCTH 64 MKC CUTHANIA CHHXPOHH3AIMH, IKIHIECKOro MpeduKca
IJIATEJIBHOCTBI0O 24 MKC ¥ LHUKJIHYECKOro MNOCTOHKCA UIMTEIBHOCTBIO 8 MKcC
B COOTBETCTBHUH ¢ PucyHkom 2.

Pucynok 2. CTpyxTypa rpeamOyIisI BO BpeMEHHOM 06acTu

Iuxrgeckuii ocThHHUKC
8 mxc

CuHXpoHH3aLHsA
64 MKc

CHHXpOHH3aIHA
64 MKxc

Luxnugeckuii mpedukc
24 MKc

B yactotHO#f oGnacTH npeambyna JO/DKHA pasMellaThcs Ha BCeX pabouux
MOZHECYIIHX, YHCIO KOTOPBIX AocTuraet 608 noaHecymmx (s monocs! 4,75 MI'n);

10.4 pamxmpyromas KOAOBas IOCHCHOBATENBHOCTh JAO/DKHA OBITH paBHOH
128 Mxc. Pamxupyomas NOCIeJOBaTeNbHOCT MNPEACTAaBIACT PAA  YaCTOTHBIX
NOXHECYIMX B BHAE: DPAMKUDPYIOWAs KOJOBas IOCIENOBATENBHOCTh BHIGUPACTCs
B COOTBETCTBHH C HACHTH(HUKATOPOM MOCIEe0BaTenbHOCTH GasoBoit crannuu (BTS ID)
M MHJEKCOM PaH>KUPYIOLIEH MoCIeA0BaTEIbHOCTH.

11. CTpykTypa KaapoB aGOHEHTCKHX PagHOCTaHIHMH IuTeNsHOCTBIO 10 MC H
IJIMTENBHOCTBIO 5 MC JOKHA COOTBETCTBOBATh CIEAYIOIINM TPEOOBAHMAM:

11.1 xamp mmTensHocTbi0 10 Mc BKmodaeT mpeamGymy (oauH npedukc, ABa
CHMBOJIAa CHHXPOHM3alHM H OIWH NOCTGHKC), 8 BpEMEHHBIX CJOTOB Tpaduka
(4 HMCXONAIMX BpPEeMEHHBIX ClOTa Tpahuka ¥ 4 BOCXOAALIMX BPEMEHHBIX CIIOTa
TpaduKa), BOCXOISAIIMI paHXUPYIOMIKH BPEMEHHON CIOT ¥ ABa 3allUTHBIX BPEMEHHBIX
clIoTa. TpHuBeZieHa Ha PucyHke 3;

Pucynok 3. CtpyKTypa Kajpa JIUTeNbHOCTBIO0 10 MC

3alIUTHBIH Bocxoms- | 3allMTHEIH

[Ipeambyna 3;111{1::}::3 anxggf;:nﬁ HHTEpBall Pauﬁlgona- mui HHTEpBa
160 Mxc 16 Mlic c ;7%9 MKC nepefaqu 128 MKc TpadHk nmpuemMa
218 Mkc 4699 Mxc 40 mMxc

11.2 Kafp IIHTENBHOCTHIO 5 MC BKIIOYaeT mpeaMOyiry (1oo6Hyio nmpeamGyue
Kagpa JIMTeIbHOCTHIO 10 MC), 4 BpeMeHHBIX cnoTa Tpaduka (2 HHCXOAAIIMX
BPEMEHHEIX CJIOTa Tpaduka ¥ 2 BOCXOMAIIMX BPEMEHHBIX CJIOTa TpaduKa), BOCXONAIIMH
PAHXHPYIOIHi BpeMEHHOM CJIOT H JiBa 3aIMTHEIX BpeMEHHBIX cinoTta. CTpyKTypa Kajpa
IUIMTEIFHOCTEIO 5 MC NpHBezneHa Ha Pucynke 4.

Pucynok 4. CTpykTypa Kajipa JNUTEIBHOCTBIO 5 MC

IpeamGyia 3amutHet | Hucxons- 3HHT;§TI;aJI PamxupoBa- [Bocxomsmmit 3PIHTC;TBaII
Ilj 60 Mgc uHTEpBaN | mui Tpaduk e ep - HHE TpaduK I n}; va
16mMke | 2220 mMxc DR 128 mMxc | 2212 mxc p
224 Mxc 40 Mxc

12. CTpyKTypa BpeMeHHOro ciora (MHTepBana) aGOHEHTCKMX DPaJHOCTaHIMH
IOJDKHA COOTBETCTBOBATH CIEAYIOIINM TpeOOBaHHAM:
12.1 BpeMeHHbIe CIIOTH TpadHKa Kaapa JTHTEIBHOCTEIO 10 Mc:
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a) OCHOBHOI1 BpeMEeHHO# CJIOT:

HHCXOIAMIMI OCHOBHOM BPEMEHHOM CIIOT IIMTENBHOCTHIO 1116 MkC, BKIIO9Yas
BpeMeHHble nopunTepBaisl APY 1 8 cumBonoB OFDMA;

BOCXO/SILINH OCHOBHOM BPEMEHHOM CIIOT UCIONB3YeT JIMTENbHOCTH 1106 MKc,
BKJIOYas BpeMeHHbIe noaunTepBaisl APM u 8 cumsonoB OFDMA;

0) BpeMeHHOi1 CyIepCIoT:

HUCXO[AIIMHA BPEMEHHOM CyNepcloT UIMTENbHOCTEIO 1391 Mxc, Biimovas
BpeMeHHble noauHTepBaisl APY u 10 cumBonos OFDMA;

BOCXOIAIMI BPeMEHHOH CYINepCcioT HCIONb3YyeT IIMTeNbHOCTE 1381 MKc,
BKITIOYas BpeMeHHble nogunrepsansi APM u 10 cumsonos OFDMA;

12.2 BpeMeHHBIe CIOTH TpaduKa IIUTEIBHOCTBIO 5 MC OCHOBHOTO BPEMEHHOIO
clIoTa:

HHUCXOJAMMI OCHOBHOM BPEMEHHOI CNOT AnuTensHOCThIO 1110 MKe, BKIIOUas
BpeMeHHble onuHTepBaisl APY u 8 cumBoioB OFDMA;

BOCXOJSALIMI BPeMEHHOM CJIOT ANMTENBHOCTBIO 1106 MKC, BKIIO4as BPEMEHHBIC
noauntepsaisl APM u 8 cumponios OFDMA.

13. Ctpyktypa  moakaHanoB  a0OHEHTCKHMX  pPaJMOCTaHIMH  JIOJDKHA
COOTBETCTBOBATh CJIEAYIOLINM TPeOOBaHUAM:

a) HOPMaJbHBIM BpPEMEHHBIH CIIOT, BKIOYas NOAKAHAJI BPEMEHHOrO CIJIOTa,
ABJIfeTCA YaCTOTHO-BPEMEHHON 06acThio pa3sMepHOCThIO 8x8. CTpyKTypa nojkaHaia
IJIsl BDEMEHHOTO CJIoTa NpuBe/icHa Ha Pucynke 3;

PucyHok 5. CTpyKTypa nofKaHaia /Ul BpeMEHHOro CJIoTa

8 cuveosos OFDM t
(oM BpeMeHHOI cJI0T)

6) BpeMEHHBIN CYyIepCIOT, BKIIOYasd MOAKAHA! BPEMEHHOTO CJIOTa, SBJIACTCA
YaCTOTHO-BPEMEHHOM o6nacToio pasmepHocTei0 8x10. CrpykTypa noakanama JUis
BPEMEHHOTO CYIepCloTa npuBesieHa Ha PUcyHke 6.
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Pucynok 6. CTpykTypa noJKaHajua Ui BpEMEHHOrO CyIiepeioTa

10 cenvieosioe OFDMA
(o Bp eMeHHOII CyTIepcJIoT)

14.B aOOHEHTCKHX paAMOCTAaHUMAX [JOJDKHEI HCIOJB30BaThCAd CICAYIOIINE
KaTeropuH NOAKaHaJIOB:

a) B CTAIHOHAPHOM COCTOSTHMH )i KaXKIOro MoJKaHaia OfWH CHMBOI OFDMA
JIOIDKEH YCTAHABIIUBATHCS KaK ITHIOT-CHMBOJT,

6) B MOGHMIBLHOM COCTOSIHMM ISl KaXZOro mojkanana jgsa cuMsona OFDMA
JOJDKHBI YCTaHABIMBATHCA KaK IMMHJIOT-CHMBOJIEL.

CIpyKTypbl pa3siIMYHBIX MOJAKAHAIOB I pPA3MUYHBIX BPEMEHHBIX CJIOTOB
npuBejeHs Ha Pucynkax 7, 8, 9 u 10.

Pucynok 7. CTpyKTypa CTallHOHapHOIO MoJKaHaIa Jyli BpeMEHHOr'O CJIoTa

f

B sow
B o

Iopxamain

1

.

6 7 Cmm:m OFDMA

Pucynok 8. CTpyKTypa CTallHOHapHOTO [IOAKaHaJIa JJIsl BPEMEHHOTO CYIepciioTa
f

. soW

B LT

t
o 1 2 3 4 5 6 7 8 9 ComeenOFDMA

ITopxaman
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PucyHok 9. CTpyKTypa MOGHIBHOTO OAKaHANA U1 BpEMEHHOTO CJI0Ta

Tlomcanan

f

B sow

N IGoor
t

T

7  Cameon OFDMA

Pucynok 10. CtpykTypa MOOHIFHOTO ITOAKaHaNa I BpEMEHHOTO CyIepcioTa

f

TTomcanan

I sowW

B Guor
t

-

% Camsoa OFDMA

15. AGOHeHTCKHEe paJliOCTaHINH JOJIXKHBI HCIOJIB30BaTh CIEAYIONIHe KaTeropuH
¢u3UIECKUX KaHAJIOB:

1)
2)
3)
4)
3)
6)
7

BemarensHei kanan (PBCH);

kaHaJ pamxuposanus (PRCH);

OTBeTHEI kaHaiu pamxupoBanus (PRRCH);

KaHaJ cirydaiinoro goctyna (PRACH);

OTBETHEHIH KaHal ciay4aiiHoro gocryna (PRARCH);
Bocxoammii kaHan tpapuxa (PUTCH);
HucxomAlwmii kanai Tpapuxa (PDTCH).

16. B aGOHEHTCKHX PaAHOCTAHIMAX IIPH HCIONB30BaHUH pexxuma MIMO nomxaa
npuMeHAThCsE KoHpurypauus aHteHH NTX-NRX, rae uncrno mepemalolMx aHTEHH
NTX momxHO cocraBinfgeT Ooiee OXHOHM, a YMCIO MpHeMHBIX aHTeHH NRX moimkHO
COCTaBJIATh He MeHee OOHON. IIpM 3TOM MOJNE3HBI CHIHAI JOJDKEH IIepeAaBaThCs
HECKOJIPKHAMH II€pEeJAalolMMH aHTEHHAMHM OIHOBPEMEHHO IIOCPEJICTBOM CXEMBI
¢bopmupoBaHus Tydeii fuarpaMmel HarpaBneHHocTH (MBF).

17.B aOOHEHTCKMX paguOCTaHLUHMAX IIPH MCIOJB30BAHMH peXHMa Iepeaadun
MBF-TD mnapa »sieMeHTapHBEIX MOJAKAHAJIOB CBi3M JOJDKHA OPraHM30BBIBATHCH
C IIOMOIIBIO IBYX CMEXHBIX MOAKAHAJIOB B YaCTOTHOH 06JIacTH Ha OCHOBE OJHOH HIIH
HECKOJIBKUX Iap 3JI€MEHTapHBIX ITOAKAHAJIOB.




1. IlorpemHocTs

IOJDKEH COCTaBJIATH He MeHee 55 nb.

OTKJIOHCHHUA
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Ipunoxenue Ne 2

K IIpaBunam MIpUMEHEHHs
aGOHEHTCKUX paJuoCcTaHLU# ceTer
HOJBH>KHOM paguoCBA3U
CTaHZapTa CS-OFDMA,
yTBEP)KICHHBIM IpUKa30M
MunucrepcTsa 1dpoBoro
pasBHTHA, CBA3HM M  MacCCOBBIX
KOMMYHHKAaLUH Poccuiickoit
®enepanuu

or ©O5. 022077 Ne L4

TpeGoBanus K napaMeTpaM BbIXOAHOH MOIIHOCTH
nepeAaTIHKOB A00HEeHTCKHUX PaIHOCTAHIHH

BEIXOJHOH  MOIIHOCTH  NepelaTYUKOB
aGOHEHTCKUX paJUOCTAHLHI OTHOCUTEIPHO HOMMHAIBHOM BEIXOJAHOHM MOIIHOCTH
aGOHEHTCKOM pafiOCTaHIIUN JOJKHA COCTaBIIATh He 6onee 2 1b.

2. Juana3soH peryJHpOBKH BBIXOJHOH MOUIHOCTH aOOHEHTCKHX PaJMOCTaHIMH

3. MuHMMaIBHBIA LIar pErYJHMPOBKH BBIXOAHOH MOIIHOCTH a0OHEHTCKHMX

PaAOCTaHLIMIt JOJDKEH COCTaBIAThH He Gonee 1 1b.

4. JlomycTHMBbIE Mpeleibl OTKIOHEHHS M PETYIMPOBKH BBIXOAHOM MOIIHOCTH
a6OHEHTCKMX pPAJUOCTAHLMH JOIKHBI COCTaBIATH +50% OTHOCHTENLHO MpeesioB
peryJIMpOBKH BBIXOAHON MOIIHOCTY aOOHEHTCKHX paJHOCTaHIIHIA.




[Tpunoxenue Ne 3

K IIpaBunam IpUMEHEHNA
aOOHEHTCKUX pafiuOCTaHIUH ceTel
MOJABHKHOM PaAHOCBs3U
cTaHaapTa CS-OFDMA,
YTBEPKACHHBIM IPHKa30M
MuHucrepcTBa U¢poBOro
pa3BUTHA, CBSI3M M MAacCOBBIX
KOMMYHHKaLHH Poccuiickoii
®Denepauuu

or 045 022077 No 24

TpeGoBaHHA K NapaMeTPaM H3JTyYeHHS
nepeAaTYHKOB A00HEHTCKMX pajHOCTAHIHH

ITapaMeTpbl  HM3Iy4YeHHA  IepeJaTdukoB  aOOHEHTCKMX  PaJMOCTaHLMI
nepeJaBaeMoro curHaia (Macka cnektpa) s nojgocel 1 MI'M  moKHBI
COOTBETCTBOBATH TPeGOBaHMAM, NPHBEACHHBIM B TaOIHLIE.

Ta6bnuma. TpeGoBaHus K IapaMeTpaM H3NIydYeHHsS IIepeJaTiHMKOB aOOHEHTCKHX
pagroCTaHLIMH

Cmemenne 4acTots! AF,
ITonoca B MI'g

1MI'n AF/B 0,5 0,5 075 | 1 2 3

Cnexcrpam;nax MNIOTHOCTH MOIITHOCTH,

ab

0,5B | 0,525B | 0,75B | B 2B 3B

0 -15 =27 | 31| 43 -59




1. TpeboBaHus
B TaOmume Ne 1.

Ta6muma Ne 1.

IapaMeTpaM
paJMOCTAaHIHMI Ha aHTEHHOM pasbeMe a0OHEHTCKMX paJMOCTaHUMH IPHUBEJCHSI

MOOOYHBIX

IMpunoxxenue Ne 4
K IIpasunam
aGOHEHTCKHX PaJIMOCTaHIMHA ceTel

IIpAMECHEHHUA

MOABHXXHOH PanuoCBA3H
CTaHzAapTa CS-OFDMA,
YTBEPKACHHBIM IPHAKa3oM
MuHncTepcTBa A¢ppOBOTO
pa3sBHTHA, CBI3M H MAacCOBBIX
KOMMYHHKaLIMH Poccuiickoit
Oenepauuu

or o5 22077 Ne L7

TpeGoBanus K HapameTpaM NoGOIHbIX H3/TyYeHHI
a00HEHTCKHX PafHOCTaAHNMIA

H3IyueHn#i abOHEHTCKUX

q YpoBeHb NOOOYHBIX HIupuna H3MEPHATEILHON
acToTa, .
MTq H3JIydCHAH, HOJIOCHI 9acToT,
JabM kI
0,009 - 0,150 36 1
0,150 -30 -36 10
30- 1000 36 100
1000 - 12750 -30 1000

2. TpeGoBamHMs K mapaMeTpaM YpOBHell MOGOYHBIX M3Iy4YeHHH Hepes KOpIyC
aGOHEHTCKMX paMoCTaHLui iprBeeHs! B TaGnuue Ne 2.

Tab6nuna Ne 2.
q YpoBeHb NO60YHBIX [lupuna H3MEPHTEIBHOA
AcToTa, H3Ty4eHHH MOJIOCHI YacToT,
Ml abM k'
30- 1000 -36 100
1000 - 12750 =30 1000




Ipunoxenue Ne 5

K ITpasunam IIPUMEHEHHS
a0OHEHTCKUX paHOCTaHLIMM CeTel
MO/IB>KHOM PaaroCB3U
CTaHJapTa CS-OFDMA,
YTBEPXKACHHBIM IIPUKA30M
MunucrepcTsa U¢ppPOBOTro
Pa3sBUTHSA, CBA3H H MacCOBBIX
KOMMYHUKALUH Poccuiickoit
®enepanuu

or ©O5022079 Ne 27F

TpebGoBanus k napamerpaM HHTepdecoB a00HEHTCKHX PaIHOCTAHIHH

1. HacrompHbie  abOHEHTCKHE paJHOCTAaHIMM JOIDKHBI  NOALEP)KUBATh
nHTepdeiic Ethernet 10 M6ut/c unu 10/100 M6urt/c anantusHsii unrepdeiic Ethernet.

2. IlepeHocHble abOHEHTCKME PaJHOCTAHIMH JOJDKHBI  IOAJEP)KUBATh
uatepdeiic USB (Bepcus USB2.0).

3. AOGOHEeHTCKME pagMOCTaHLMHK, IIpeAHAasHAa4YE€HHbIC [UIsi  BCTpPaWBaHHsA
B KOMIIBIOTEP, NODKHEI nopaepkuBars uHTepdeiic PCMCIA/mPCle umu untepdeiic
USB (Bepcus USB2.0).
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IIpunoxenne Ne 6

K IIpaBunam NPUMEHEHHS
a0OHEHTCKMX paAuOCTaHLMM ceTel
NOABMXKHOH paTuoOCBsA3H
cTaHAapTa CS-OFDMA,
YTBEPKIAECHHBIM IIPHKAa30M
MuHnncrepcTBa g poBoro
Pa3sBUTHA, CBA3M M MacCOBBIX
KOMMYHHKaLUA Poccutickoit
®enepanuu

oT 05022079 Ne 2%

TpeGoBaHHS K NapaMeTpaM YCTOHYHBOCTH A600HEHTCKHX PaJHOCTAHUHH
K KJIHMaTHYeCKHM BO3eHCTBHSAM

AOOHEHTCKHE  pagUOCTaHIMH  JOJDKHEI

COXpaHATh  (YHKIHMOHAIBHBIE

XapakTCPUCTHKH H YCTAHOBJICHHBIC NAapaMETPhI MPH KINMaTHYCCKHUX BO3JICHCTBUSX B
COOTBCTCTBHH C 'I‘pe60BaHH5[MPI, NPpHABCICHHBIMH B TaGJII/IIIe.

Ta6nuna. TpeGoBanusa K mapaMeTpaM KIMMaTHYeCKUX Bo3neHCTBHIA Ha aGOHEHTCKHE

paiiOCTaHLUHU
AbGoHeHTCKad
HacTtonpHasg Ilepenocnas pagnoCTaHIKs,
Knumatayeckue Bo3neiicTBHA aboHeHTCKad aboHeHTCKag npeaHasHaYeHHasA
paHOCTaHIUs panuoCTaHIIHSA JUIS BCTpaHBaHMUA
B KOMITBIOTED
Huana3on temneparyp, °C ot —10 mo 45 ot —10 go 45 or —10 zo 45
OTHOCHTEIBHASA BIAXKHOCTD, % ot 20 o 90 ot 20 o 90 ot 20 mo 90
AtmocdepHroe nasnenne, klla ot 86 1o 106 ot 86 o 106 or 86 10 106




IMpunoxenue Ne 7

K [TpaBuiam NIpUMEHEHHA
aGOHEHTCKUX PaJHOCTaHIMI ceTel
MMOABHKHOM pagvoCBI3H
CTaHzapTa CS-OFDMA,
YTBEPXKACHHBIM IIPAKa30M
MunncrepcTBa U poBoOro
pasBUTHS, CBSI3M M MAacCOBBIX
KOMMYHHKaLHH Poccuiickoit
Depepauuu

or 05.02.2077 Ne ZF

TpeGoBaHHA K IAPAMETPAM YCTOHIHBOCTH a00HEHTCKHX pagHocTAHIHA
K MeXaHH4YeCKHM Bo3eficTBHAM

IlapaMeTpsl YCTOMYMBOCTH aGOHEHTCKMX DajHOCTAHIHMA K MEXaHHICCKHM
BO3/IEHCTBHSM AOJDKHBI COOTBETCTBOBATH CIEAYIOIUM TpeGOBaHHAM:

1) HacTONbHBIE ~ aOOHEHTCKME  PAAMOCTaHLUMHM  HODKHBI  COXPAaHATH
(YHKIMOHATBHBIE XapaKTEPHCTUKH B YCTAHOBICHHBIC NApaMETPhI B yNIaKOBAaHHOM BUAC
IpH BEIKTIOYEHHOM MHTAHMM TpH (UKCAUMM Ha HCIBITATENBHOM CTCHAC H IIpH
BO3NEHCTBUM CHUHYCOMJATBbHOH BHOpAalMMi C XapaKTEPHCTHKAMH BO3JICHCTBYIOLICTO
daxTopa, B COOTBETCTBHH ¢ TPeOOBaHHAMH, IPUBEJCHHBIMU B TabNuLe;

Ta6muna. TpeGopaHMs K NapaMeTpaM M XapaKTePHCTHKaM BO3NEHCTBYIOLIMX
(aKTOpOB Ha HACTOJbHBIE 2a00HEHTCKHE PafOCTaHIINM

Yacrora, AMIUIHTY/a CMEIICHHS, Hanpasiexue
I'n MeTp U IPOJOJDKHTENBHOCT BO3AECHCTBHA
B Tpex oceBhIX HapaBJICHHIX,
or 10 o 55 0,35 B TEUCHHE 25 MUHYT B KaXX/IOM
HanpapJICHHH

2) nepeHoCHble ~ a0OHEHTCKME  PafMOCTaHIMM  JODKHBI  COXPaHATH
YHKLHOHANBHEIE XapaKTePUCTHKY U YCTAHOBICHHEIE APaMETpPHI B YIIAKOBAHHOM BHAC
Np¥ BBIKIIOYEHHOM IIMTAHMM MpH (HUKCAUHM Ha MCHBITAaTebHOM CTCHIE IpH
BO3/IEHCTBUM CITydaitHOM BHOpalyy B JUaNa30He YacTOT BUOPALMHK OT 5 I'y go 500 I'u
) CIEKTPAJIbHOH IUIOTHOCTH YCKOpEHHA ciy4aiiHomn BHOpaIuu
me menee 0,96 M%/c’.




ITpunoxenue Ne 8

K IIpaBunam IpUMEHEHHUS
aOGOHEHTCKUX palioCTaHLU# cereit
HOJ[BI>KHOM paxuoCBsA3U
CTaHHapTa CS-OFDMA,
YTBEPXACHHBIM IIPAKa30M
MunncrepcTBa UpPOBOTO
pa3BUTHSA, CBS3M U MaCCOBBIX
KOMMYHHMKAaLH Poccuiickoi
Degepanuu

or 050220792 Ne Z2#

TpeGoBanusa K napaMeTpaM NPHEMHHKOB A00HEHTCKHX PaJHOCTAHIHMH

1. IMTapameTpsl 3TalOHHON YYBCTBUTENBHOCTH IIPHEMHHKOB a6OHEHTCKHX
paaMocTaHIMit JIOJIKHBI COOTBETCTBOBATH 3HaquuﬂM, [IPUBEAECHHBIM
B Tabiuile, npn ycnoBuH, 4To BER He noiKeH IpeBBIILIATH 10” (PER He nomxeH
npesbimars 1072).

Ta6nuua. TpeGoBanus K HapaMeTpaM STAIOHHOH YyBCTBHTEIBHOCTH MPHEMHHKOB
aOOHEHTCKHX paJiOCTaHIUI

Buih! MOJTyISIIHH ¥ KOJMPOBAHHSA 3HaueHHs YyBCTBUTELHOCTH NPHEMHHKA,
abm/nogkanan
QPSK, RS -107
8PSK, RS -103
16QAM, RS -101
64QAM, RS -95

2. VpoBeHb MakCHMaJbHOH MOIIHOCTH NPHHAMAE€MOIrO CHIHaja NPHEMHHKOM
aOOHEHTCKOM paJHOCTaHIUYU JIOJDKEH COCTaBIIATh MUHYC 35 abM.

3. TlapaMeTpbl 4YyBCTBUTEJIBHOCTH INPHEMHHUKOB a0OHEHTCKHX DPaJlHOCTaHIMA
JIOJDKHBI COOTBETCTBOBATH ClIeXyIOMIMM 3HaqumIM'

a) BER He 1o/bKeH mpeBBILIATH 10" (PER He fo/DKeH npeBsimath 10° %

6) ypoBeHb MOIUHOCTH INPHHAMAEMOro CHTHana (CHHXPOCHIHANA) MOJDKEH
cocTaBiATh MUHYC 90 nbM;

B) YPOBEHb MOIIHOCTH MEIUAIOLIET0 CHHYCOHJAIBHOIO CHMIHala HE HOJDKEH
IpeBhIIaTh MUHYC 45 1bwMm;

r) MHTEpBa]l MeXJy MEIIAloMUM CHTHAIOM U pabovyuM  CUTHAioM
JoIDKeH ObITh He MeHee 5 MI'I ripu KBafparypHo# ¢a3oBoit Moxysamuu (QPSK).

4. Tlapamerpbl W30HpPATENEHOCTH NMPUEMHHUKOB aOOHEHTCKHX PaJiMOCTaHIHi MO
COCEAHEMY KaHAITy JOMKHBI COOTBETCTBOBATE CJIeIYIOIUM 3HAYCHHUAM:

a) BER He Io/pkeH npeBbIIIATH 10 (PER He jomKeH npeBbImaTh 107 %),
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©) ypoBeHb  MOIIHOCTH  IIOJE3HOIr0  CHTHajJa  JOJDKEH  COCTaBIIATH
munyc 90abmM/1MI';

B) OTKJIOHEHHE YacTOTHl MEINAIOLIEro CHI'HANA OT pabouei 4acTOTH MOJIE3HOTO
CHTHaJa IOJDKHO OBITH B mpefenax B,

rae B —HoMuHaNbHas mMpHHA TOJOCH, 3aHUMaeMasd MOIYIHPOBaHHBEIM
CHIHAJIOM;

I) YpOBEeHb MOIIHOCTH MEINAIOIIET0 CHrHaja AOJUKeH OBITh Ha 25 b BEIe
YPOBHS MOIITHOCTH TTI0JIE3HOTO CHTHAJIA.

5. YpoBeHb ojjaBieHHs CUTHAJIOB 110 3epKATEHOMY KaHATy JOJKEH COCTaBIATh
He MeHee 354b.




Ipunoxenue Ne 9

K IIpaBunam NpUMEHEHHUS
aOOHEHTCKHX PaJHOCTaHIMHA ceTel
MOJABIDKHOM PpaguoCBA3H
CTaHzapTa CS-OFDMA,
YTBEPXKACHHBIM IIPUKA30M
MuHucrepcTBa ¢ pPOBOro
pa3BUTHA, CBS3M M MaCCOBBIX
KOMMYHHUKaLMH Poccuiickoit
®enepauuu

oT 05022079 Ne 2%

TpeGoBanus K napaMeTpaM BCTPOEHHLIX B A00HEHTCKHE
pPaJHOCTAHIHH BCHOMOraTebHBIX NPHEMONEPeAIOIHX YCTPOHCTB
MaJjoro paguyca aeiictBusi B ananasone 2,4 I'T'n

1. MoOIHOCTh NepefaTynKa BCIOMOraTeNBHOro YCTPOWCTBA MAJOro pajauyca
neticTBUs NOJDKHA ORITH He Gonee 2,5 MBT.

2. Pabouuii aMana3oH YacTOT Iepejayd M IpHeMa BCIIOMOTaTeJIbHBIX
NpYeMONepeJaloMX YCTPOHCTB MaJloro pajgnyca, BCTPOCHHBIX B a0OHEeHTCKHe
PaTHOCTAHIMHM OEMCTBHA, JOKEH COCTABNATS (2,4 — 2,4835) I Tw.

ITpy 3TOM AMAna3OHBI YaCTOT KOHKPETHEIX THIIOB a0OHEHTCKHX paguOCTaHIUH
YCTAaHABIMBAIOTCA M AEKIAPHPYIOTCA MPOM3BOAUTEIIEM aOOHEHTCKHMX PaJdOCTaHIHH
B npezesiax pabodero AnamnasoHa.

3. IlpenmenbHO [ONMYCTHMble YPOBHM TNOGOYHBIX H3JIyYeHHH BCTPOCHHBIX B
aBOHEHTCKHME PaJMOCTAHIMH BCIIOMOTraTe/IbHBIX YCTPOXCTB MaJloro paauyca JeHCTBHUA
(6e3 yuera ypOBHeH MOGOYHBIX H3IYYeHHH IEPENATIAKOB  aOOHEHTCKHX
pafguOCTaHIMI) IPUBEICHBI B Ta6mumax Ne 1 u Ne 2,

Ta6auua Ne 1. [TpenensHO DOMYCTHMEIE YPOBHU MOGOYHBIX Y3KOMONOCHBIX U3TyHCHHH
BCTPOEHHEIX B a0OHEHTCKHE PpaJAHOCTAaHLMH  BCIIOMOraTebHBIX
YCTPOMCTB MaJIoro paauyca AeHCTBIA

IpenensHO AOMYCTHMBIE YPOBHH
Y3KOIOJIOCHBIX TIOGOYHBIX H3ITy4eHHH,
Jlnana3oHEI 4aCTOT 1B
B pexxnme nepeayu B nexypHOM pexume

or30MImmo 1 I'T -36 -57
pomne 1 I'T mo 12,75 'y ~30 -47
(1,8-1,9ITw;
(5,15-5,3)ITn —47 —47




23

Tabmuua Ne2. IlpemensHO JOIMycTHMble YPOBHH NOOOYHBIX IIMPOKOIOIOCHEIX
H3JIyYeHWf  BCTPOSHHBIX B  aOOHEHTCKME  paJHOCTAHIMH
BCIIOMOTATENbHBIX YCTPOHCTB MaJIoro paguyca JefdCTBU

IpenensHO AOMYyCTHMBIE YPOBHH
Jnanasoms! 9acTor HIHPOKOMOJIOCHBIX MOGOYHBIX H3TY4EHHIH,
abm/T'n
B pexxnMe nepenadn B nexypHOM pexumMe

or30MI'mpo 1 I'Ty -86 -107
Bemue 1 I'Ty o 12,75 I'T'n -80 97
(1,8-1,91ITn;

(515 -5,3) [T 7 7
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ITpunoxenne Ne 10

K ITpaBunam IIPYMEHEHHUS
aOOHEHTCKUX paguOCTaHIUH CeTeH
MOJIBHKHOM paguoCBsI3H
CTaHjaapTa CS-OFDMA,
YTBEP)KICHHBIM IIPUKAa30M
MruHucTepcTBa udpoBoro
pa3BUTHSA, CBA3M M MacCOBBIX
KOMMYHHUKaIUH Poccuiickoi
Denepanuu

oT _05.022079 Ne 2F

CrpaBo4HO

Cnucok HCnoJIb3yeMbIX COKpAIIeHHI

1. APY — AsToMaruyecKasl peryJjiMpoBKa yCHJICHHS.

2. APM - Aromaruyeckas peryJiMpOBKa MOIIHOCTH.

3. BER - Bit Error Rate (ko3¢ durmenT omnbok Ha 6uT).

4. CS-OFDMA Code-spread Orthogonal frequency division multiplexing.
Orthogonal frequency division multiple access (MHOrOCTaHLIMOHHEIA JOCTYII
C OPTOrOHAJIGHBIM YaCTOTHBIM pa3fielieHHeM H KOJOBBIM pPacIIMPEHHEM CIEKTpa
(komoBOe  paclIMpeHHe CIeKTpa JobaBnsercs B  MHOXECTBEHHBIH  JOCTYI
C OPTOrOHAJIEHEIM YacTOTHBIM pasaenenneM (OFDMA).

5. FFT —Fast Fourier Transform (6sicTpoe mpeoGpa3zoBanue ®ypse).

6. MBF-TD - Multiple Beamforming based on Transmitting Diversity
(bopMupoBanue Jydeii AMarpaMMBl HAlPaBICHHOCTH Ha OCHOBE pPa3sHECEHHS
Ha repejaye).

7. MIMO - Multiple-Input Multiple-Output (TexHONOrHs HCIONBE30BAHUSA
HECKOJIBKHX IIepeJalOLIMX aHTeHH H HECKONbKUX NIPHEMHBIX aHTEHH).

8. mPCle — PCI Express Mini Card (xapra PCI Express [ DOpTaTHBHBIX
YCTPOHCTB).

9. OFDMA - Orthogonal Frequency Division Multiple Access
(MHOTOCTAHIIMOHHBIH JOCTYII C OPTOrOHAILHBIM YaCTOTHBIM Pa3JIeICHUEM).

10. PBCH - Physical Broadcast Channel (¢pusuuecknii BemaTenbHbIH KaHaT).

11. PDTCH - Physical Downlink Traffic Channel (¢pu3nueckuii HUCXOISIIHMA
KaHai Tpaduxa).

12. PER - Packet Error Rate (ko3¢ uipeHT omnbok Ha maker).

13. PRACH —Physical Random Access Channel (¢usmueckuii KaHan
CIIyJaiHOTO JOCTYIIa).

14. PRARCH - Physical Random Access Response Channel (usuueckuit
OTBETHBIN KaHal ciiyyaifHOTo JOCTYyIa).

15. PRCH - Physical Ranging Channel (¢pu3uueckuii kaHal BbI30Ba).

16. PRRCH - Physical Ranging Response Channel (¢pusmueckuii oTBeTHBIH




25

KaHaJl paH)KHPOBaHHUA ).

17. PUTCH - Physical Uplink Traffic Channel (¢dusudeckuii BoCXomsmmi
KaHaJ Tpaduka).

18. SCG - SubCarrier Group (rpymna noanecymux (Ilogoca cucTeMsI
5 MI'm penurcs Ha 5 rpynn mogHecymux ¢ 128 HenpepbIBHEIMH MOJHECYIUMH
B Kaxaod rpymme, Kaxpas rpynma nogHecymux (SCG)  3aHmmaer
nojocy 1 MI'm).

19. TDD - Time Division Duplex (BpeMeHHO# IymieKkc).

20. PER - packet error rate (ko3¢ dunueHT ommboK Ha Maker).

21. QPSK - kBajgparypHas (a3oBast MOTyJIALHMS.

22. 8PSK - ¢a3oBas MOAYIALMS C YHCIOM YPOBHEH 8.

23. 16QAM — kBaJpaTypHas aMIUIMTyXHAs MOIYIISLIUA C IMCIIOM YPOBHEii 16.

24. 64QAM - KBajipaTypHas aMIUIATYJHAA MOZYJIALHSA C YHUCIIOM ypPOBHei 64.

25. PCMCIA - Personal Computer Memory Card International Association
(MEXAyHApOIAHAs acCOIMAaIMsA IPOHU3BOJMTENCH KapT NaMATH Ui MEPCOHAIBHBIX
KOMITBIOTEPOB).

26. USB — Universal Serial Bus (yHHBepcajibHas OC/IeOBaTeNbHas IIIHHA).




