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Mocksa

O BHecennu n3menenuil B llpaBunia npumenenns o6opyaoBaHus paguoaocryna.
Yacrts L. [IpaBuia npumenenns o6opy10BaHus pagHoJocTyna AJisi 6ecripoBOAHOM
nepeaayu JaHHbIX B Anana3one ot 30 MI'u no 66 I'T'n, yrBepaxaenHbIe npuKaom

MuHnHuCTEpPCTBA CBA3H H MacCOBBIX KOMMYHHuKanuil Poccuiickoii @eaepaunu or
14.09.2010 Ne 124

B cootBerctBum co craTheii 41 DenepansHoro 3akoxHa ot 7 utonsg 2003 r.
Ne 126-®@3 «O cBszu» (Cobpanue 3axkoHomarenbctBa Poccuiickoit @enepauun, 2003,
Ne 28, ct. 2895; 2019, Ne 23, cr. 2914) u nyunkrom 4 IlpaBun opraHuzanuu
¥ npoBeaeHus paboT no obg3aTebHOMY OATBEPXKIEHHIO COOTBETCTBHUS CPEACTB CBA3H,
YTBEpXKIOEHHBIX  mocTaHoBleHueM  [lpaButensctBa  Poccuiickoit ~ Penepanuun
ot 13 ampens 2005 r. Ne 214 (Cobpanue 3akoHonaTtenscTBa Poccuiickonn ®enepauuy,
2005, Ne 16, cr. 1463; 2018, Ne 49, ct. 7600),

ITPUKA3BIBAIO:

1. VTBepmuTh mnpuiaraeMble H3MeHEHHs, KoOTOpbie BHocATcs B IlpaBuna
IpUMeHeHus obOopynoBaHus pamguomoctyna. Yacte [ IlpaBuna npumeHeHHS
obopyioBaHHs paguofocTyna st OeclpOBOJHOM Ilepellaud NaHHbIX B [Mara3oHe
or 30 MI'n mo 66 I'Tu, yrBepxaeHHble NMpUKa3oM MUHHUCTEPCTBA CBA3M M MAaCCOBBIX
kommyHHKanuii Poccuiickoit @enepanuu ot 14.09.2010 Ne 124 (3apeructprpoBaHbl
MunnctepctBoM  IocTuimu  Poccuiickoit ®epmepammu 12 okrabps 2010,

- peructpanuoHHbIA Ne 18695), ¢ u3MeHeHNAMH, BHECEHHBIMU [IpHKa3aMU MuHuUCTEPCTBa
CBSI3M M MaccoBBIX KoMMyHuKauumi Poccuiickoii ®Penepanun ot 23.04.2013 Ne 93
(3apeructprpoBad MuHHCTEPCTBOM rocTHIUHU Poccuiickoit ®enepanuu 14 urons 2013 1,
peructpanuonusiii Ne 28788), ot 22.04.2015 Ne 129 (3apeructpupoBad MUHHUCTEPCTBOM
octunmn Poccmiickoit ®@eneparuu 14 mas 2015 r., permctpanumonusii Ne 37274),
u MusnucrepcTBa 1UGPOBOrO Pa3BUTHA, CBA3M M MacCOBBIX KOMMYHHUKali Poccuiickoi
Qeneparuu ot 13.06.2018 Ne 281 (3apeructpvpoBaH MHHHCTEPCTBOM IOCTHULUH
Poccuiickoit ®enepanuu 26 urons 2018 r., peructpauuonnsiit Ne 51696), ot 07.10.2019
Ne 571 (3apeructpupoBan MuHucTepcTBOM IocTUiMM  Poccuiickoit  ®enepauuu
17 suBaps 2020 r., peructpanuonHbii Ne 57195).




-

2. HanpaButh HacTOSAIMM TNpWUKa3 HAa T[OCYAAPCTBEHHYIO PpErvMCTpalfio
B MunucrepceTBo roctruumu Poceniickoit @enepauuy.

Munuctp M.U. lllanaes




YTBEPX/IEHbBI
nprKa3oM MUHHCTEPCTBA LUPPOBOTO
pa3BUTHSL, CBA3HM U MacCOBBIX KOMMYHUKaLUi
Poccuiickoi @enepanuu

ot 06. OFXD Ne 224

H3meHennsn,

KoTopbie BHOcsTCs B [IpaBuiia npumenennst 000pyAoOBaHMs PaAHOAOCTYNA.
Yacrs 1. IlpaBuna npuMenenns o60py10BaHHs PaAHoOAOCTyNa A5 OecnpoBoaHOH
nepeaayu AaHHbIX B AHanasoHe ot 30 MI'n no 66 I'T'n, yreep:kieHHbIe IPHKA30M
MuHHCTEPCTBA CBA3H H MacCOBbIX koMmMyHuKkanui Poccuiickoii ®eaepanuu
ot 14.09.2010 Ne 124

1. Jononnuts nyHKT 9 IlpaBun npumeHeHHs oOopynoBaHHs paIuoJOCTyIa.
Yacte 1. IIpaBuna npuMeHeHuss o0OpyAOBaHHS pajuojocTyna and OGecnpoBOJHON
nepeadyd AaHHBIX B auanasone ot 30 MI'm go 66 I'Tn, yrBepKAEHHBIX MPUKA30M
MuHHCTEpCTBA CBS3M M MacCOBBIX KoMMyHHKauui Poccuiickoit ®@exnepauuu
ot 14.09.2010 Ne 124 (nanee — I1paBuna), NOAMyHKTOM 9 CleAyIOLIEr0 COMEPKAHMS:

«9) cranpapra 802.11ax cornacuo npunoxkenuro Ne 10.3 x IIpasunam.».

2. Jlononuuts [IpaBuna npunoxenueM Ne 10.3 caenyromero cogepxaHus:

«I[Ipunoxenue Ne 10.3
x [IpaBunam npuMeHeHns 060py10BaHHS
pamuonocryna. Yacts 1. IlpaBuna
IpAMeHeHUs 000py10BaHUs
panuonoctyna asi 6ecripoBOAHOM
niepea4yy JaHHBIX B JUATla30HE
ot 30 MI'y 5o 66 I Ty

TpebGoBaHus kK napameTpam 000py10BaHHs PAIHOAOCTYNA
aas BILI TOC cranpapra 802.11ax

1. TpeGosanus k mapamerpaM obopynoBaHusi pagumopoctyna gis BIIJT TOC
npuBeJeHb! B Tabnuue Ne 1.

Tabmuma Ne 1.

HaumenoBanue napamerpa 3HadyeHne nmapamerpa
Jlnana3on yacTot (2400 - 2483,5) MI'n, (5150 — 5350) MI'L, (5650 — 6425) MI'1t
Yucno norokoB MIMO, bazoBas cranuus — 4;
HE MEHEE AGoOHEHTCKas cTaHius — 2
Yucno notokoB MIMO, 8
He Oonee




[lapameTpsl pexuma
DL MU MIMO

He 6onee 8 monp3oBarelnei 0 JHOBpEMEHHO, HE Oonee 4
IPOCTPAHCTBEHHBIX IIOTOKOB Ha N10/1b30BaTENs € OOIIMM YHCIIOM
IpPOCTPAaHCTBEHHBIX IOTOKOB HE Hoee 8

Metoa MyJIbTHILIEKCHPOBaHHMS
CHEKTpa

OFDMA

Illupuna xanana

20 MI'n, 40 MI', 80 MI'n, 80+80 MI'ny, 160 MI'n.

KonuiecTso nogHecymux
B KaHaJie

234, 468, 980, 980+980

Pa3Hoc Mex 1y noAHECYIUMH

78,125kl 11

Bua Mmoaynsauun

BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM u 1024-QAM

Texnomornu KOAHWpOBaHUs

JIsBonunoe koauposanne BCC u LDPC xoaupoBaHue ¢ npOBEPKOH
Ha YETHOCTh

CKOpOCTH KOJUPOBaHUS

1/2,2/3,3/4 1 5/6

KosryecTBo BUIOB MO JIALIMH
u xoaupoanus (MCS)

12 (0...11)

I[OHOJIHI/ITeJIbHBIC TEXHOJIOI'MH

OFDMA, DL MU MIMO, UL MU MIMO, Beamforming

3amuTHBIH nHTEpBa) OFDMA

0,8 mMxc, 1,6 Mkc, 3,2 MKC

JITATENbHOCTL CHMBOJIA
OFDMA

12,8 Mxc

[Toanepxka ciaeayromux
napaMeTpoB (OTIMOHAIBHO)

Cxembl MSC 8-11 (s aGoHEHTCKOH CTaHIMH);
Bo3MmoikHa noiepKKa muprHbl Kanaita 160 MI'n u 80+80 MI'n
(ONIHOHANBLHO 15t aGOHEHTCKOH CTaHIINM)

2. 3HaueHus NapaMeTpoB CKOPOCTH Iepelavyd JAHHBIX M0 paauOKaHally, THIIbI
MOZYJISLMM, CKOPOCTH KOAUPOBaHHUs puBeieHs! B Tabnuuax NeNe 2 — 5.

Ilpy >TOM CKOpOCTH Iepefadd JaHHBIX M0 paJHOKaHAy YBEIWYMBACTCH
TIPONOPIMOHATLHO YHCITy MPOCTPAHCTBEHHBIX NT0TOKOB NSS (NSS = 1...8).

Tabmuma Ne 2. TpeGosamms K mapameTpam s OAHOrO MNPOCTPAHCTBEHHOTO
notoka NSS=1 gns 234 nopgHecylMX HAHHBIX W LIMPHHBL
mosiockl kanana 20 MI'n
CxopocTh nepeadu JaHHbIX, MOuT/c
Homep B C
CXEMbI HI KOpocTh 3amuTHbLHA 3almyTHBIHA 3y THBIH
MSC MOAyIALIH KOAHpOBAHHA HHTEpBAJ HHTEpBAI HHTEPBAJ
0,8 MKC 1,6 MKc 3,2 MKC
0 BPSK 1/2 8,6 8,1 7.3




1 QPSK 172 17,2 16,3 14,6
2 QPSK 3/4 25,8 244 21,9
3 16-QAM 172 34,4 32,5 29,3
4 16-QAM 3/4 51,6 48,8 43,9
5 64-QAM 2/3 68,8 65,0 58,5
6 64-QAM 3/4 77,4 73,1 65,8
7 64-QAM 5/6 86,0 81,3 73,1
8 256-QAM 3/4 103,2 97,5 87,8
9 256-QAM 5/6 114,7 108,3 97,5
10 1024-QAM 3/4 129,0 121,9 109,7
11 1024-QAM 5/6 1434 1354 121,9

Tabmuma Ne 3. TpeboBanus x mapamerpaM Uit OJHOIO IPOCTPaHCTBEHHOIO
noroka NSS=1 mna 468 noaHecymux [aHHBIX W IIHMPHHBI
nosocel kaHana 40 MI'n

CxopocTh nepefadn AaHHbIX, M6ut/c
Homep Bug Ckopoctb 3 ., 3 . 3 .
CXEMBI AU THBIA AIUTHBIA AIATHBIA
MSC MOy K KOAHpOBaHUA WHTEPBAI HHTEpPBAI UHTEPBAI
0,8 Mkxc 1,6 Mxc 3,2 MKC
0 BPSK 172 17,2 16,3 14,6
1 QPSK 1/2 34,4 32,5 29,3
2 QPSK 3/4 51,6 48,8 43,9
3 16-QAM 172 68,8 65,0 58,5
4 16-QAM 3/4 103,2 97,5 87.8
5 64-QAM 2/3 137,6 130,0 117,0
6 64-QAM 3/4 154,9 146,3 131,6
7 64-QAM 5/6 172,1 162,5 146,3
8 256-QAM 3/4 206,5 195,0 175,5
9 256-QAM 5/6 229.4 216,7 1950
10 1024-QAM 3/4 258,1 243,8 2194
11 1024-QAM 5/6 286,8 270,8 243,8




Tabmuma Ne 4. TpeGoBaHus K napameTrpaMm i OIHOTO IMPOCTPAHCTBEHHOTO
notoka NSS=1 gana 980 noaHecymux NaHHbIX M IIMPHUHBI

noJjiockel kaHayia 80 MI'ip

CKopocCTh nepeaadn JaHHbIX, MOuT/C
Homep Bun Ckopocth 3 o 3 i |3 N
CXEMBI AIUTHBINA AIUTHBIHA AIUTHBIA
MSC e KOMMpOBaHHA HHTEPBAI HHTEpBAI HHTEPBAI
0,8 Mkc 1,6 Mkc 3,2 MKC
0 BPSK 172 36,0 34,0 30,6
1 QPSK 172 72,1 68,1 61,3
2 QPSK 3/4 108,1 102,1 91,9
3 16-QAM 172 144,1 136,1 122,5
4 16-QAM 3/4 216,2 204,2 183,8
5 64-QAM 2/3 2882 272,2 2450
6 64-QAM 3/4 3243 306,3 275,6
7 64-QAM 5/6 360,3 340,3 306,3
8 256-QAM 3/4 4324 408,3 367.5
9 256-QAM 5/6 480.4 453,7 408,3
10 1024-QAM 3/4 540,4 510,4 459.,4
11 1024-QAM 5/6 600,4 567,1 510,4

Tabauma Ne 5. TpeOoBanus k napameTpaMm i OAHOIO TNPOCTPAHCTBEHHOIO
moroka NSS = 1 piag 980+980 nonHeCcymimx NaHHBIX M [IMPHHBI

nosnocsl ka"ana 160 MI'n u 80+80 MI 't

CxopocTh nepeayd AaHHbIX, M6HT/C
Homep B C
CXEMBI ni KOpocTh 3aiuTHRIH 3amuTHEIH 3amuTHEII
MSC MOy LM KOANpOBAHHA HHTEPBAI HHTEpBA HHTEpBAI
0,8 MKcC 1,6 MKC 3,2 MKC
0 BPSK 12 72,1 68,1 61,3
1 QPSK 172 144,1 136,1 122,5
2 QPSK 3/4 216,2 204,2 183,8
3 16-QAM 172 288,2 272,2 245,0
4 16-QAM 3/4 4324 408,3 367,5




5 64-QAM 2/3 576,5 5444 490,0
6 64-QAM 3/4 648,5 6125 551,3
7 64-QAM 5/6 720,6 680,6 612,5
8 256-QAM 3/4 864,7 816,7 735,0
9 256-QAM 5/6 960,7 907.,4 816,6
10 1024-QAM 3/4 1080,9 1020,8 918.,8
11 1024-QAM 5/6 1201,0 1134,2 1020,8

3. Macku chekTpa H3Jy4aeMOro CUIHaja MpPH YacTOTHOM pa3HOCE KaHaJIOB
20 MI'u, 40 MI'y, 80 MI', 160 MI'y u 80+80 MI'y myist o6opyaoBaHUs paguofoCcTyna
s BIIJ] TOC npuBenens! Ha pucyHkax 1 — 5.
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3HayeHHs MapaMeTPOB MAacKH CIEKTpa HK3Iy4aeMoro CHrHajga Kax[oro us3
nepenarurkoB s BITJ[ TOC mpu wcronb30BaHuM B 000pYyOBaHUM KOH(HUIypaLuu
MIMO npuBeseHbl Ha pucyHKax 1 — 5.

4. TpeOGopaHus K 3HAYEHWSIM MOJYJS BEKTOpa OMIMOKM CUTHAIBHOIO CO3BE3US
nepenaruuka aus BITJ] TOC npuBenenst B Tabauie Ne 6.

Tabnuma Ne 6.
Tun Mmoaynsuu u Cpennexsanparudeckoe (CKB)
OTHOCHTEJIbHAs CKOPOCTh 3HA4YE€HHE OLIMOKH MOJYJISALHH,
KOJMPOBaHHUSA He Oonee 1b
BPSK 1/2 -5
QPSK 172 -10
QPSK 3/4 -13
16-QAM 172 -16
16-QAM 3/4 -19
64-QAM 2/3 =22
64-QAM 3/4 -25
64-QAM 5/6 =27
256-QAM 3/4 -30
256-QAM 5/6 -32
1024-QAM 3/4 -35
1024-QAM 5/6 -35

5. OTHOCHUTENIbHAST HECTAOMJIPHOCTh TaKTOBOM 4aCTOTHI M 4acCTOTHI MEpeaaTyhkKa
s BITI TOC cocraBnsetr He 6onee 20 - 10~ B nuamazonax vactotr 5 I'Tu u 6 I'Tiy
u He 6onee 25 - 107% B nuanazone yacrot 2,4 I'TL.

Jlns reHepanuu kasanoB 160 MI'nm m 80+80 MI'n pomyckaercsi MCIONB30BaHUE
JIByX T€HEPaTOPOB OIMOPHON YacTOTHI, 10 OAHOMY JUli KaXJOH U3 HIKHEH U BepxHed
yacTell KaHana, immpuHOM 80 MI'u. ®asa curHanoB ana vactei 80 MI'nmp He
KOppeJIMpOBaHa.

6. TpeboBaHuss K mapaMeTpaM MaKCHMalbHOH MOIIHOCTH MeperaTynKa
ans bITJ] TOC npusenens! B Tabnuue Ne 7.




Tabauma Ne 7.

HanmeHoBanue napamerpa

3HaueHHe MAKCUMAILHON MOIHOCTH
B I1OJI0CaxX paguo4acTtoT,

MI'g

5150-5350

5650-6425

MakcuManbHas MOIHOCTh Nepenardnka, 1b/Bt -10

0

7. VYpoBHu nobouHbIx m3nydeHuil nepenatunka pis BIIJL TOC B 3aBucumoctu

OT AMAala3oHa YacTOT NMpuBeleHb! B Tabnunax Ne 8 — 9.

Ta6bmuna Ne 8. VpoBum noGouHbix wu3nyuyenuit nepemarumka nins BITJI TOC B

auana3one yactor (2400 — 2483,5) MI'u

YpoBHH TOOOYHBIX U3ITydCHUH,

Jlnanazon yacror, He Gosee, 1bM
ITn
B pabouem pexnme B pexume oxunanug
0,03 - 1,00 -36 =57
1,00 - 12,75 -30 -47
1,80 - 1,90 47 47
5,15-5,30 —47 -47

Tabauua Ne 9. Vposau mnoGounsix wu3dyuenuit nepematuvka s BIIJL TOC B
auanasonax 9actot (5150 — 5350) MI'u u (5650 — 6425) Ml

Jlnana3oH 4acror, YpoeHH n0O0UHBIX U3NyueHuH, | IllMpuHa OIOCH NPOMyCKaHMS,

[T He Oonee, n1bm Kl 1p

0,03 - 0,047 -36 100
0,047 - 0,074 -54 100
0,074 — 0,0875 -36 100
0,0875 -0,118 -54 100
0,118 -0,174 -36 100
0,174 - 0,23 -54 100
0,23 - 0,47 -36 100
0,47 - 0,862 -54 100
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0,862 -1,0 -36 100
1,0-5,15 =30 1000
5,35-5,65 -30 1000
6,425 - 26,0 -30 1000

8. TpeboBanus x napametpam npuemnuka s bBITJ] TOC.
TpeboBanus K 4yBCTBUTENBHOCTH IPUEMHIKA NpUBeieHb! B Tabnuie Ne 10.

Tabanna NelO.
UyBCTBHTENBHOCTH IPHEMHHUKA He Goiee, 1bM
Bun CxopocTb HIupuna Ilupuna Illupuna 1llupuna nonock

MOJYJIIMA | KOAMPOBaHHs | IIOJOCHI YaCTOT NI0JIOCHI HOJOCHI 4acTOT KaHajla

KaHaja 4yacToT KaHana | yacToT kaHana| 160 MI'n nnu

20 MI'u 40 MI'u 80 MI'n 80 + 80 MI'y
BPSK 1/2 -82 -79 -76 -73
QPSK 172 -79 ~76 =73 =70
QPSK 3/4 =77 -74 -71 -68
16-QAM 172 -74 =71 —68 —65
16-QAM 3/4 =70 —-67 —64 -61
64-QAM 2/3 —66 —63 —60 =57
64-QAM 3/4 —65 —62 -59 -56
64-QAM 5/6 —64 -61 -58 =55
256-QAM 3/4 -59 -56 =53 =50
256-QAM 5/6 =57 54 =51 —48
1024-QAM 3/4 -54 =51 —48 —45
1024-QAM 5/6 -52 -49 —46 —43

MakcuManbHbI  YPOBEHb BXOJHOrO CHrHala TpH TAKeTHOH oOLIMOKe
He Gonee 10%, mimHe makera 4096 Gaiitr cocraBnsier He MeHee MuHyc 30 abm
B AuanasoHax 4actor 5 I'u u 6 I'T'y 1 He MeHee muHyc 20 1bM B nuanasone 2,4 I'Tw.

INpuBeneHHble Bhine TpeOboBaHus k npuemHukam Jusa  BIIJT  TOC
PacIpoCTPaHAIOTCS HA IPHEMHHUKH, IPUMeHseMble B koHburypanuu MIMO.

Tpe6oBanus K ypOBHAM IIOJABJIEHUS TTOMEX OT KaHAJIOB IIPH MAKETHON OHMOKe
menee 10%, nnune nakera 4096 Oaiit ¥ ypoBHe curHaja Ha 3 b BblmEe YpOBHs
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YyBCTBUTEJILHOCTH NpUBEACHbI B Tabmume Ne 11,

Tabmuma Ne 11.

y YpOBHH NOJABIICHHS CHTHAJIA
POBHHU NOJABJICHHS CUTHAJIA
B KaHajle (3a HCKIIIOUYEHHEM
B COCEIHEM KaHalie,
COCEJIHETO),
Bun CkopocTb b
MOJYJSAIHMH | KOJUPOBAHHUSA
Kanan Kanan Kanan
20/40/80/160, Kaﬂﬁﬁmgo’ 20/40/80/160, 80 + 80,
MI ' f MIn MI'n
BPSK 172 16 13 32 29
QPSK 1/2 13 10 29 26
QPSK 3/4 11 8 27 24
16-QAM 1/2 8 5 24 21
16-QAM 3/4 4 1 20 17
64-QAM 2/3 0 -3 16 13
64-QAM 3/4 -1 —4 15 12
64-QAM 5/6 -2 -5 14 11
256-QAM 3/4 -7 -10 9 6
256-QAM 5/6 -9 -12 7 4
1024-QAM 3/4 -12 -15 4 1
1024-QAM 5/6 ~14 -17 2 -1

9. YpoBHHu napa3uTHex u3nydeHuid npuemHuka s BIIJI TOC B 3aBucuMOCTH
OT JMana3oHOB YacTOT MpuBeleHsbl B Tabnumax Ne 12 — 13.

Tabnuua Ne 12. YpoBHM napa3suTHBIX HW3NYy4YCHHH NPUEMHHMKA B JMana3oHE 4acTOT
(2400 — 2483,5) MI'u

Jlnaras3oH 4acror, VPpOBHH Mapa3uTHBIX U3JIy4CHUH,
ITo He Oonee,
nbm
0,03 -1,00 -57
1,00 -12,75 -47




Tabnuua Ne 13. YpoBHM napa3suTHBIX W3Jy4Y€HUM IPHEMHUKA B JHana3oHe 4acToT
(5150 — 5350) MI'u u (5650 — 6425) MI'y

YpoBHM NMapa3UTHBIX U3JIyYCHHH,
He Oolee,
abm
0,03 -1,00 =57
1,00 — 26,00 —47 ».

3. Jomonnuth npunoxenue Ne 22 k IlpaBunamM IyHKTaMH CIEIYyOILETO
COLEPXKaHUS:

«89. 1024-QAM - 1024 Quadrature Amplitude Modulation (1024-no3unronHas
KBaJpaTypHas aMIUTUTYJHO-(Pa30Bas MOLYJLALUSA).

90. MU-MIMO - Multiple User Multiple Input/Multiple Output (npumeHeHue
TEXHOJIOTMY MHOXECTBEHHOI'O BBOJIA ¥ BBIBOAA ISl HECKOJIBKHX II0JIb30BATENEH).».




