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O Buecennn m3Menennii B IIpasniia npumenennsi 060pyI0BaHHSA pagHONOCTYNA.
Yacrs L IIpaBuna npavenenns: 000pyAoBaHHs paAHoJ0CTyna NJjisa GecipoBoaBoOH
HepeJavH JaHHBIX B xaana3one ot 30 MI'n xo 66 I'T'n, yreep:xaeHHbIe IPHKA30M

MunuCTepCTBA CBSI3H H MACCOBBIX KOMMYyHAKanuH Poccuiickoi ®exepanun
ot 14.09.2010 Ne 124

B coorserctBud co ctatheit 41 ®emepambHoro 3akoHa oT 7 mrons 2003 .
Ne 126-®3 «O ceszu» (Cobpanme 3akoHomarenbcTBa Poccmiickod ®enepammu, 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, c1. 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, cr. 3408; Ne 31, ctr. 4190; 2011, Ne 7, cT. 901; Ne 9, ct. 1205; Ne 25,
cT. 3535; Ne 27, ct. 3873, ct. 3880; Ne 29, ct. 4284, ct. 4291; Ne 30, ct. 4590; Ne 45,
ct. 6333; Ne 49, ct. 7061; Ne 50, ct. 7351, cr. 7366; 2012, Ne 31, cr. 4322, ct. 4328;
Ne 53, ct. 7578; 2013, Ne 19, ct. 2326; Ne 27, ct. 3450; Ne 30, ct. 4062; Ne 43, ct. 5451,
Ne 44, ct. 5643; Ne 48, cT. 6162; Ne 49, cr. 6339, cr. 6347; Ne 52, cr. 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) u nysxrom 4 IlpaBun opraHWsanuu ¥ IpoBeleHHsA paboT mo obs3aTenbHOMY
IOATBEP)KACHMIO COOTBETCTBHS CPEACTB CBA3H, YTBEPXKICHHEIX IIOCTaHOBICHHEM
IIpasurensctBa Poccmiickoir ®epeparmm ot 13 ampems 2005 r. Ne214 (Cobpanwve
3aKoHOAaTenscTBa Poccuiickoit ®enepammu, 2005, Ne 16, cr. 1463; 2008, Ne 42, ct. 4832;
2012, Ne 6, cT. 687),

TTPUKA3BIBAIO:

1. VTeepmurs mnpuiaraeMble H3MeHEHMd, KOTOpele BHocATCs B IlpaBmna
npuMeHeHns o6opynosarus pamuonoctyma. Yacts I IIpasmina mpuMeHerus 060pyAoBaHus
paTHONOCTYIIA Ul 6eCTIpOBOHON Iepeady JaHHbX B Auanasone ot 30 MI'm xo 66 ITw,
yTBep)KICHHEIE TIPHKA30M MHUHMCTEpCTBA CBS3H M MacCOBBIX KOMMyHHKalm# Poccuiickoi
®eneparpu ot 14.09.2010 Ne 124 (3apermcTppoBadH B MuHHMCTEpCTBE  IOCTHIMH
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Poccuiickoit ®enmeparu 12 oxrabpa 2010 r., perrctparmoHssii Ne 18695), ¢ m3MeHeHUsIMH,
BHECEHHHIMH  [pHKa3oM MHMHHCTEpCTBA CBS3H M MacCOBBIX  KOMMYyHMKALHMH
Poccuiickoit ®enepamym ot 23.04.2013 Ne 93 (3aperrcTpuposad B MEHHUCTEPCTBE FOCTHIMH
Poccriickoii ®eneparpm 14 mrons 2013 r., peructparmonssni Ne 28788).

2. HanpaBure HacTOSIMii @pHKa3 Ha TIOCYAapCTBEHHYIO  PErHCTPAIHIO
B Mrmmcrepcrso roctrium Poccrtickoi ®enepanm.

MusucTp H.A. Huxudopos



YTBEPX/IEHbBI
IIpuKa3oM MUHHCTepCTBa CBSA3H H MaCCOBBIX

KoMMyHHEKaIuit Poccuiickoit @enepamun
oT_22 DY 20,5 Ne/29

H3MeHeHns1, KOTOPbIe BHOCATCS
B IlpaBria npumvenenns oGopynosanns paguonocryna. Yacrs L. Ilpagnna
npaMeHeHNs 000pyAOBAHHA PaXHOAOCTYIIAa AJIs GecIpoBOHOH NepeNadH
JaHHBIX B Auanaszone ot 30 MI'y xo 66 I'T'n, yreepxkaeHHbIe NPHKA30M

MunucTepcTBa CBA3HM H MACCOBBLIX KomMyHukanuii Poccuiickoil @enepanun
ot 14.09.2010 Ne 124

1. Homonmuts nyskT 9 IlpaBmin npuMeHeRUs 060pyIOBaHMA PaNHONOCTYIIA.
Yacte I IlpaBmwia npurMeHenus 0GOpYIOBaHMS PpagHoOoOCTyma Ui 6ecrmpoBoIHOM
mepeadd JaHHeIX B muanasone or 30 MI'm mo 66 ITn, yTBEpXIEHHEIE IPHKa30M
MumpcrepcTBa CBSI3H M MaccOBEIX KoMMyHuKarmii Poccmiickodt  ®eneparmu
or 14.09.2010 Ne 124 (3apermctpupoBan B MumnucrepcTBe IOCTHIMM Poccuiickol
Denepampn 12 oxtabps 2010 r., permcrpamponnsii Ne 18695), ¢ m3MeHermaMH,
BHECEHHHIMH IIPHKAa30M MUHHCTEpCTBA CBS3H M MAacCOBBIX KOMMYHHKAIIMIM
Poccriickoit Penepampm ot 23.04.2013 Ne 93 (3apermcrpupoBaH B MuHMCTEPCTBE
foctamun Poccmifckoit ®emeparpm 14 mions 2013 r., perucrpanmonssni Ne 28788),
(manee — [IpaBuna) mommyHKTaMu 7 ¥ 8 CIEIYIOMIEro COMEPKaHMA:

«7) cranmapra 802.11ac cormacro npuoxenuo Ne 10! k TTpapmnawm;

8) crarmapra 802.11ad coritacHo npumoxxeHuro Ne 10? x ITpaBmmam.».

2. Jonomauts IIpasnma npunoxenneM Ne 10! crexyromero comepxaHus:

«IIpunoxenne Ne 10!

x IlpaBuiaM npuMeHeHHI O06OpYXOBaHWA
paaronoCTyIIA. Yacte I IIpasuna
IpUMEHEeHHs: 00OpyZOBaHMA PaJHOIOCTyNa
s OecmpoBOJHOM Iepeadyd  JaHHBIX
B quanasose oT 30 MI'n no 66 I'Tn

TpeGosanus x napamerpam oGopynosanus pagaoxocTyna aas BII TOC
cragaapra 802.11ac

1. Tpe6oBaums k mapamerpaM oGopymoBanms pammomoctyna mus BILJl TOC
craggapra 802.11ac npuBenens! B Tabimme Ne 1.
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Ta6mama Ne 1. TpeGoBarus k napaMerpaM o6opyroBanus pagmomoctTyna s BIT]T
TOC crangapra 802.11ac

HanmenoBanue ITapaMeTpa

3uageHne nmapaMeTpa

Jlmanason gacTot

5150-5350MI'm, 5470 - 6 425 MI'n

Merton nocryma k cpene

MHuoxecTBEHHBIN HOCTYII C KOHTPOJIEM HecyIueH u
IIpeIOTBpanleHAEM KOJUTH3HH

Yucno norokoB MIMO, ge
MeHee

baszoBas cranmusa — 2;
AOGonenTCcKas craHma — 1

Yucio nmorokoB MIMO, =e
Gonee

8

ITapametpsl pexxuma DL | He 6onee 4 nmons3oBarenei, He 6oiee 4

MU MIMO IIPOCTPAHCTBEHHEIX IIOTOKOB Ha II0JB30BATENA C
o6m¥M 9HCIIOM IIPOCTPaHCTBEHHBIX IIOTOKOB He
boiee 8

Mertopn pacoupeHus OFDM

crexTpa

IMupuHa xagana 20 MI'y ,40 MI'r; , 80 MI', 80+80 MI't, 160 MI'n.

Bo3smox#a noagepxka mupHHE KaHana 160 MI'n u
80+80 MI' (ormraoHaBHO IS ab0HEHTCKOR

CTaHIINH)

Komrgectso nomaecymux | 56 (mpu mmpusae xanana 20 MI'm);
B KaHaJle 114 (upu mmpune xaHana 40 MI'n);
242 (mpu mupuHe xanana 80 MI');
242 B xaxoM cerMeHTe (IIpy mupuHe KaHana 80 +
80 MI'n);
484 (npu mupuHe xagasia 160 MI'm)
Paccrosnue Mexy 312,5 I’y
[OJHECYIIHMHA
Bun Moxymsanmum BPSK, QPSK, 16-QAM, 64-QAM u 256-QAM

TexHoMOrNH KOOUpOBaHHUA

IBordHOE cBepTOYHOE kKoaupoBanue u LDPC-
KOZHMpOBaHUE.

IMonnepxxa LDPC-xonupoBanus (OIMIHOHANBHO I
abOHEHTCKOM CTAHIIHH)

CxopocTH KOIXHPOBAHHUS

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

KommgecTBo cxem

10 (0..9).

MOIYJISIIHH H BozMoxHa moauepxka cxeM 8 1 9 (OIMIMOHATBHO IS
koxmrpoBaams MCS aOOHEHTCKOM CTaHIINHN)

JlonoHuTe TEHEIE STC, DL MU MIMO, Beamforming

TEXHOJIOIHH

3aImUTHEI HHTEpBa 800 rc u 400 Hc.

BozmorxHa moaepxka 3amurHoro uaTepsaia 400 He
(onmmmoHANBHO A1 a00OHEHTCKOM CTaHINH)




HanmeHoBaHMe napameTpa

3gagenue napaMeTpa

Ilognepxxa cliemyromux 3amurHE rETEpBal 400 HC;
I1apaMeTpoB Cxempt MSC 8 1 9;
(onmmoHaIBHO) Onue nmpocTpaHcTBeHHEIH MOTOK Ngs =1 i1 cxeM

MSC ¢ 0 oo 7 mns xasanos 20, 40 u 80 MI'g
Nss =2, ..., 8 mus xananos 20, 40 i 80 MI'g
Kanamsr 160 u 80+80 MI'q ot Ngs = 1,...,8

2. Bo3MOXHEIE CKOPOCTH Ilepefady HEpOpMaImd o paguokaHany (Moéur/c),
BHJIBI MOIYJISAIIAH, CKOPOCTH KONMPOBAHUS IpABeNeHs B Tabmumax Ne 2-33.

Tabmmer onpexensmor cxemsl MCS He Tonpko g pexwma SU, HO B ais
pexama MU.

Tabmuma Ne 2. ITapameTps! A1 OQHOrO IIPOCTpaHCTBEHHOTO NOTOKa Ngs = 1, gucia
CBEPTOYHEIX KOIepoB Ngs (yka3zaHo B Tabimile) W IpH JaCTOTHOM
pasHoce kaHanoB 20 MI'1; (06s13aTenbHO)

Homep CxopocTs nepeJaTn JaHHBIX, MbmT/c
cxeMsl | Moxymsamuas Cropocts NEes
KOZJHPOBAHHS 3aMATHLIA HHTEpBA] | 3al(UTHEI HHTEPBAN

MCS 800 =HC 400 5c

0 BPSK 112 1 6,50 7,20

1 QPSK 12 1 13,00 14,40

2 QPSK 3/4 1 19,50 21,70

3 16-QAM 12 1 26,00 28,90

4 16-QAM 3/4 1 39,00 43,30

5 64-QAM 2/3 1 52,00 57,80

6 64-QAM 3/4 1 58,50 65,00

7 64-QAM 5/6 1 65,00 72,20

8 256-QAM 3/4 1 78,00 86,70

9 -

Tabmuma Ne 3. ITapameTpsl )it 9Hclia MPOCTPaHCTBEHHBIX NOTOKOB Nsg = 2, YHCIa
CBEpPTOYHEIX KoZepoB Ngs (YkazaHo B Tabimine) M IpH JaCTOTHOM
pasHoce kaHamoB 20 MI'y (Bo3MOXXHa NOAEPKKA)

Homep

CxopoCTh epejiays AaHHbX, Mbut/c

cxeMsl | Moxynsmms Cropocts Ngs
KOPOBAHHS 3aIETHBIA HHTEPBAJl | 3amATHBII HETEpBa
MCS 800 mc 400 mc
0 BPSK 1/2 1 13,00 14,40
1 QPSK 172 1 26,00 28,90
2 QPSK 3/4 1 39,00 43,30
3 16-QAM 172 1 52,00 57,80
4 16-QAM 3/4 1 78,00 86,70
5 64-QAM 2/3 1 104,00 115,6
6 64-QAM 3/4 1 117,00 130,00




Howmep CkopocTs mepesaan JaHHEEX, M6mT/c
Ckopocts
cxeMsl | Moxymmus | JEPOBAHES Nes | samperresit maTeppan | 3amurHbH EETEpBaN
MCS 800 e 400 BC
7 64-QAM 5/6 1 130,00 144,40
8 256-QAM 3/4 1 156,00 173,30
9 -

Ta6mama Ne 4. TlapameTps! Ui 9rClia IPOCTPAHCTBEHHEIX NOTOKOB Ngs = 3, qucia
CBEPTOYHEIX KoZepoB Ngg (yka3aHo B Tabiuie) M mpH 9acTOTHOM
pasHoce xananoB 20 MI'11 (Bo3MOXHA HOAIEPKKA)

Homep CxopocTs nepenaun faHHBX, M6nT/c
cxeMsl | Monysamas Cropocts NEgs ”
KOZRpOBAHHS SANIUTHEOf HETEpBAI | 3AIUTHELA HHTEpBAI
MCS 800 mc 400 uc

0 BPSK 12 1 19,50 21,70

1 QPSK 172 1 39,00 43,30

2 QPSK 3/4 1 58,50 65,00

3 16-QAM 172 1 78,00 86,70

4 16-QAM 3/4 1 117,00 130,00

5 64-QAM 2/3 1 156,00 173,30

6 64-QAM 3/4 1 175,50 195,00

7 64-QAM 5/6 1 195,00 216,70

8 256-QAM 3/4 1 234,00 260,00

9 256-QAM 5/6 1 260,00 288,90

Tabmma Ne 5. ITapameTps! s 9mClIa IPOCTPaHCTBEHHBIX MOTOKOB Ngg = 4, 9ncia
CBEPTOYHBIX KOAepoB Ngs (ykasaHo B TabnmIe) M MPH YaCTOTHOM
pasHoce kaHaioB 20 MI'11 (Bo3MoXxHa IOJIEpKKa)

Homep CxopocTs nepenagn JaHHbIX, MOut/c
cxems! | Momysamas Cropocts NEs i %
KOZJApOBAHES 3alMTHBIM MHTEpPBaN | 3alIWTHBIH HHTEPBAT
MCS 800 mc 400 5C

0 BPSK 172 1 26,00 28,9

1 QPSK 1/2 1 52,00 57,80

2 QPSK 3/4 1 78,00 86,70

3 16-QAM 1/2 1 104,00 115,60

4 16-QAM 3/4 1 156,00 173,30

5 64-QAM 2/3 1 208,00 231,10

6 64-QAM 3/4 1 234,00 260,00

7 64-QAM 5/6 1 260,00 288,90

8 256-QAM 3/4 1 312,00 346,70

9
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Tab6muma Ne 6. ITapameTph! [Is YuciIa MPOCTPAHCTBEHHBIX MOTOKOB Nss = 5, qucia
CBEPTOUHBIX KOxepoB Ngs (Yxa3aHo B Tabimie) W IpH YaCTOTHOM
passoce xaranos 20 MI'11 (B03MOXXHA ITOJIEPKKa)

Homep CkopocTh nepeiadr JaHHBX, M6uT/C
cxeMsl | Moy msus Cxopocts NEgs i i
KOZIAPOBAHE 3aNIATHHIA HHTEPB] | 3alETHHIA HHTEPBA
MCS 800 nc 400 rc

0 BPSK 12 1 32,50 36,10

1 QPSK 12 1 65,00 72,20

2 QPSK 3/4 1 97,50 108,30

3 16-QAM 12 1 130,00 144,40

4 16-QAM 3/4 1 195,00 216,70

5 64-QAM 2/3 1 260,00 288,90

6 64-QAM 3/4 1 292,50 325,00

7 64-QAM 5/6 1 325,00 361,10

8 256-QAM 3/4 1 390,00 433,30

9 R

Ta6muma Ne 7. TlapaMerps!l i 9uclia IPOCTPAHCTBEHHBIX MOTOKOB Ngs = 6, ducia
CBEPTOUHEIX KOoZepoB Ngs (ykazaHo B Tabnuie) M IpH JacCTOTHOM
pasHoce kanaoB 20 MI' (Bo3MOXKHA ITOJUIEPIKKA)

Homep CkopocTs nepenaua Janasx, Momt/c
cxeMsl | Monmyssoqus CxopocTs NEs >
KOZHPOBAHHSA 3aMATHEIA HATEpBA] | 3alHTHHIA HHTEpPBAI

MCS 800 nC 400 5C

0 BPSK 12 1 39,00 43,30

1 QPSK 172 1 78,00 86,70

2 QPSK 3/4 1 117,00 130,00

3 16-QAM 12 1 156,00 173,30

4 16-QAM 3/4 1 234,00 260,00

5 64-QAM 2/3 1 312,00 346,70

6 64-QAM 3/4 1 351,00 390,00

7 64-QAM 5/6 1 390,00 433,30

8 256-QAM 3/4 1 468,00 520,00

9 256-QAM 5/6 1 520,00 577,80

Tabmuma Ne 8. ITapameTps! A 9uciia IPOCTPAHCTBEHHBIX HOTOKOB Ngg = 7, ducna
CBEpTOUHBIX KoZepoB Ngs (ykasaHoO B Tabimile) ¥ IpH JaCTOTHOM
pasHoce kananoB 20 MI'11 (Bo3MOXHa OAZEPKKA)

Homep CxkopocTh nepenadd qasHbIX, Mbut/c
cxemsl | Monyssmus Cxopocts NEgs i
KOZHPOBAHHSA 3aIATHEIA HHTEPBAI | 3AINWTHBIH HHTEPBAT
MCS 800 me 400 Ec

0 BPSK 12 1 45,50 50,60

1 QPSK 1/2 1 91,00 101,10

2 QPSK 3/4 1 136,50 151,70

3 16-QAM 1/2 1 182,00 202,20

4 16-QAM 3/4 1 273,00 303,30




Homep CKopoCTh IIepeJaun JaHHkX, MbuT/c
cxeMHl | Moxyismas Copocts NEs
MCS KOZPOBAHHS 3aNMTHEIA HETEpBAT | 3alATHBIA HHTEpBAJ
800 mC 400 HC
5 64-QAM 2/3 1 364,00 404,00
6 64-QAM 3/4 1 409,50 455,00
7 64-QAM 5/6 1 455,00 505,60
8 256-QAM 3/4 1 546,00 606,70
9 -

Tabmema Ne 9. ITapameTps! 11 9uciia IPOCTPAHCTBEHHBIX IOTOKOB Ngs = 8, umcia
CBEPTOYHBIX KoxepoB Ngs (ykasaHO B Tabimie) H IPH 9aCTOTHOM
passoce Karauos 20 MI'1 (BO3MOXXHA TOANEPKKa)

Homep CxopoCTh IepeaTa AaHHKX, MOmt/c
cxeMsl | Momynsmas Cxopocts NEs AMATHEI
MCS KOJ(APOBAHHS 3anmm1ﬁgolgﬂ'rep3an 3 HHTEPBAN
HC 400 BC
0 BPSK 12 1 52,00 57,80
1 QPSK 12 1 104,00 115,60
2 QPSK 3/4 1 156,00 173,30
3 16-QAM 12 1 208,00 231,10
4 16-QAM 3/4 1 312,00 346,70
5 64-QAM 2/3 1 416,00 462,20
6 64-QAM 3/4 1 468,00 520,00
7 64-QAM 5/6 1 520,00 577,80
8 256-QAM 3/4 1 624,00 693,30
9 -

Ta6muna Ne 10. ITapameTps! UL OQHOTO IPOCTPaHCTBEHHOro MoToXKa Ngs= 1, gucna
CBEPTOYHEIX KouepoB Ngs (Yka3aHO B TabimIle) H IPH 9aCTOTHOM
pasHoce kaganos 40 MI't (06s3aTeBHO)

Howmep CxopocTs mepeadu JaHHEX, M6rT/c
cxemsl | Momymsmas Cropocts NEs i
KO/(APOBAHES 3alUTHBIA HHTEpBAN | 3aNIETHBIA MHTEpBa

MCS 800 me 400 e

0 BPSK 12 1 13,50 15,00

1 QPSK 12 1 27,00 30,00

2 QPSK 3/4 1 40,50 45,00

3 16-QAM 12 1 54,00 60,00

4 16-QAM 3/4 1 81,00 90,00

5 64-QAM 2/3 1 108,00 120,00

6 64-QAM 3/4 1 121,50 135,00

7 64-QAM 5/6 1 135,00 150,00

8 256-QAM 3/4 1 162,00 180,00

9 256-QAM 5/6 1 180,00 200,00
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Ta6mima Ne 11. ITapameTps! 11 9ucia IPOCTPAHCTBEHHBIX MOTOKOB Ngs = 2, yncia
CBEpPTOYHBIX KomepoB Ngs (ykazaHo B TabimIle) W IpH 9aCTOTHOM
pasHoce kaganoB 40 MI'1 (Bo3MOXHa TOIEPIKKa)

Homep CxopocTh mepeziagam gaHHbIX, MbOHT/C
cxeMul | Moxynsamas Cxopocts Ngs
KOZAPOBAHMS 3aIATHENA HHTEPBA | 3al(ATHEIA HHTEPBAI
MCS 800 mc 400 BC

0 BPSK 172 1 27,00 30,00

1 QPSK 12 1 54,00 60,00

2 QPSK 3/4 1 81,00 90,00

3 16-QAM 172 1 108,00 120,00

4 16-QAM 3/4 1 162,00 180,00

5 64-QAM 2/3 1 216,00 240,00

6 64-QAM 3/4 1 243,00 270,00

7 64-QAM 5/6 1 270,00 300,00

8 256-QAM 3/4 1 324,00 360,00

9 256-QAM 5/6 1 360,00 400,00

Ta6mana Ne 12. IlapaMeTps! Ui 9uciia IPOCTPAHCTBEHHBIX MOTOKOB Ngs = 3, umcna
CBEPTOYHBIX KoJepoB Ngs (yka3aHO B Tabnuie) M IIpH JaCTOTHOM
pasHoce kaHanoB 40 MI'1[ (Bo3MOXXHA ITOJIEPIKKa)

Howmep CxopocTs nmepenadd AagHEX, Mb6ut/c
cxeMs!l | Momynamus Cropocrs NEgs ”
KOZAPOBAHHS 3aIUTHEIA HHTEPBAJI | 3aIIMTHBIA HHTEPBAI

MCS 800 mc 400 e

0 BPSK 12 1 40,50 45,00

1 QPSK 12 1 81,00 90,00

2 QPSK 3/4 1 121,50 135,00

3 16-QAM 12 1 162,00 180,00

4 16-QAM 3/4 1 243,00 270,00

5 64-QAM 2/3 1 324,00 360,00

6 64-QAM 3/4 1 364,00 405,00

7 64-QAM 5/6 1 405,00 450,00

8 256-QAM 3/4 1 486,00 540,00

9 256-QAM 5/6 1 540,00 600,00

Tabmma Ne 13. ITapaMeTps! it 9¥ciia IPOCTPAHCTBEHHBIX IIOTOKOB Ngs = 4, uncia
CBEPTOYHBIX KoAepoB Ngs (ykazaHo B Tabiwile) ¥ IpH 9aCTOTHOM
pasHoce ka"anoB 40 MI'1] (Bo3aMoxHa ITOJIEPKKa)

Homep CkopocTs nepenadw JaeHbIX, MbmT/C
cxemsl | Momymsomas Cropoers NEs 3 %
KOXHPOBAHHAS 3alATHEI HHTEpBAJl | 3alMUTHEIL HHTEpBa
MCS 800 mC 400 uc

0 BPSK 1/2 1 54,00 60,00

1 QPSK 12 1 108,00 120,00

2 QPSK 3/4 1 162,00 180,00

3 16-QAM 12 1 216,00 240,00

4 16-QAM 3/4 1 324,00 360,00
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Homep CxOpoCTE Nepeiadd JaBHbX, Mbut/c
cxemsl | Moxymnsus Copocts Ngs i it
MCS KOMPOBAHHSL 3anmmlgogmepnan 3aIATHEIH HHTEpPBAT
HC 400 HC
5 64-QAM 2/3 1 432,00 480,00
6 64-QAM 3/4 1 486,00 540,00
7 64-QAM 5/6 1 540,00 600,00
8 256-QAM 3/4 2 648,00 720,00
9 256-QAM 5/6 2 720,00 800,00

Ta6mrama Ne 14. TapameTpsl IS 9KCia IPOCTPAHCTBEHHBIX OTOKOB Ngs = 5, qucia
CBEpTOTHEIX KolepoB Ngs (yKasaHO B TabimIle) U NpH JaCTOTHOM
pasgoce kananos-40 MI'IT (BO3MOXHA TIOJIEPKKa)

Homep CxopocTh epefiadd NauHbx, M6mT/c
cxeMsl | Mopmymnsmuast Cropocts Ngs o
KOZHPOBAHHS 3alATHBIA HATEPBAT | 3aIWTHEIA HHTEpPBAl
MCS 800 mc 400 mc

0 BPSK 1/2 1 67,50 75,00

1 QPSK 12 1 135,00 150,00

2 QPSK 3/4 1 202,50 225,00

3 16-QAM 1/2 1 270,00 300,00

4 16-QAM 3/4 1 405,00 450,00

5 64-QAM 2/3 1 540,00 600,00

6 64-QAM 3/4 2 607,50 675,00

7 64-QAM 5/6 2 675,00 750,00

8 256-QAM 3/4 2 810,00 900,00

9 256-QAM 5/6 2 900,00 1000,00

Ta6mma Ne 15. [TapameTpsl Iid qUcia NPOCTPAHCTBEHHBIX HOTOKOB Nss = 6, wxicia
CBEpPTOUHBIX KofepoB Ngs (yka3aHo B Tabnuile) M IPH JaCTOTHOM
pasHoce kaHanoB 40 MI' (Bo3MOXHa HMOZIIEPKKa)

Homep CxopocTh mepelads JasHbIX, Mbat/c
cxemsl | Monysanas Cropocts Ngs i
KOJIAPOBAHHS 3aNUTHEIA HHTEPBAL | 3aMETHEIA HHTEPBAN
MCS 800 mc 400 e

0 BPSK 1/2 1 81,00 90,00

1 QPSK 1/2 1 162,00 180,00

2 QPSK 3/4 1 243,00 270,00

3 16-QAM 172 1 324,00 360,00

4 16-QAM 3/4 1 486,00 540,00

5 64-QAM 2/3 2 648,00 720,00

6 64-QAM 3/4 2 729,00 810,00

7 64-QAM 5/6 2 810,00 900,00

8 256-QAM 3/4 2 972,00 1080,00

9 256-QAM 5/6 2 1080,00 1200,00
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Tabmmma Ne 16. ITapameTpr! [if 9HCIa IPOCTPAHCTBEHHBIX OTOKOB Ngs = 7, dHcia
CBepTOUHEIX KomepoB Ngs (YkasaHo B Tabiuie) M IpH 9acCTOTHOM
pasHoce KananoB 40 MI'1 (Bo3MOXHA ITOIIEPIKKa)

Homep CxopocTs nepeaaus fasHbpX, M6uT/C
Ckopocts
cxeMsl | Moy s KOJTEpOBAHES Nes | samursdi eTepBaN | 3amUTHEDL HETEpBAT
MCS 800 Hc 400 me
0 BPSK 12 1 94,50 105,00
1 QPSK 112 1 189,00 210,00
2 QPSK 3/4 1 283,50 315,00
3 16-QAM 172 1 378,00 420,00
4 16-QAM 3/4 2 567,00 630,00
5 64-QAM 2/3 2 756,00 840,00
6 64-QAM 3/4 2 850,50 945,00
7 64-QAM 5/6 2 945,00 1050,00
8 256-QAM 3/4 2 1134,00 1260,00
9 256-QAM 5/6 2 1260,00 1400,00

Tabmna Ne 17. IlapameTps! 11 9uciia IPOCTPAHCTBEHHBIX MOTOKOB Ngs = 8, ducia
CBEPTOYHBIX KoiepoB Ngs (yKa3aHO B Tabimiie) ¥ IpH JacCTOTHOM
pasHoce kaganoB 40 MI'1y (Bo3MOXHA TOJIEPXKKA)

Homep CxopocTs nepeiadn JaHEBIX, MOuT/c
cxeMbI | Moxynsanus Cxopocts NEs
KOJMPOBAHAS 3AIATHEIA HHTEPBA | 3al(ATHBIA HHTEPBAN
MCS 800 Hc 400 me

0 BPSK 12 1 108,00 120,00

1 QPSK 12 1 216,00 240,00

2 QPSK 3/4 1 324,00 360,00

3 16-QAM 1/2 1 432,00 480,00

4 16-QAM 3/4 2 648,00 720,00

5 64-QAM 2/3 2 864,00 960,00

6 64-QAM 3/4 2 972,00 1080,00

7 64-QAM 5/6 2 1080,00 1200,00

8 256-QAM 3/4 2 1296,00 1440,00

9 256-QAM 5/6 2 1440,00 1600,00

Tabmwma Ne 18. [TapaMeTps! 111 OgHOTO IpOCTpaHCTBEHHOTO NOoTOKa Ngs = 1, gmcna
CBEPTOYHBIX KoJepoB Ngs (yka3zaHo B TabiMile) ¥ IpH IaCTOTHOM
pasHoce xaHauoB 80 MI' (ob6s3aTensHO)

Homep Cxopocts nepenaaw xaHusx, Mout/c
cxeMsl | Moxysamus Cxopocrs NEgs i
KOXHPOBAHHS 3aMWTHHIA HATEpBAJ | 3aMMTHEIA HHTEpBaI
MCS 800 mc 400 mc

0 BPSK 12 1 29,30 32,50

1 QPSK 12 1 58,50 65,00

2 QPSK 3/4 1 87,80 97,50

3 16-QAM 12 1 117,00 130,00

4 16-QAM 3/4 1 175,50 195,00
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Homep CkopocTh nepefais JagHbX, MomT/C
cxemsl | Momymsmust Cxopocts NEs i
KOZHPOBAHAS 3aMIATHBIA HATEpPB] | 3alIMTHEI HHTEpBaI
MCS 800 rC 400 mc
5 64-QAM 2/3 1 234,00 260,00
6 64-QAM 3/4 1 263,00 292,50
7 64-QAM 5/6 1 292,50 325,00
8 256-QAM 3/4 1 351,00 390,00
9 256-QAM 5/6 1 390,00 433,30

Tabmma Ne 19. IlapameTps! Ui 9uciia DpOCTPAHCTBEHHBIX TOTOKOB Ngs = 2, guciia
CBEPTOYHEIX KomepoB Ngs (YkaszaHo B Tabnuue) ¥ IpH YaCTOTHOM
pasnoce xaranos 80 MI'[ (Bo3MOXKHA ITOEPHKKA)

Homep C CKOpOCTb Iepefiadr aHREX, MbmT/c
KOPOCTB
cxeMst | Moy sz KOJTHPOBAHHS Nes | sampreSD pETepBaN | 3aMETHED HETEpBAN
MCS 800 mC 400 BC
0 BPSK 172 1 58,50 65,00
1 QPSK 172 1 117,00 130,00
2 QPSK 3/4 1 175,50 195,00
3 16-QAM 172 1 234,00 260,00
4 16-QAM 3/4 1 351,00 390,00
5 64-QAM 273 1 468,00 520,00
6 64-QAM 3/4 1 526,50 585,00
7 64-QAM 5/6 2 585,00 650,00
8 256-QAM 3/4 2 702,00 780,00
9 256-QAM 5/6 2 780,00 866,70

Tabmwma Ne 20. ITapameTps! [yt 9uciia IPOCTPaHCTBEHHBIX MOTOKOB Nss = 3, gucna
CBEpTOYHBIX KoJIepoB Ngs (yka3zaHo B Tabnuie) ¥ IpH YaCTOTHOM
paszHoce xananros 80 MI'i (Bo3MO>KHA ITOJIEPKKA)

Homep CkopocTs nepenaus JaEHEX, M6mT/c
cxeMsl | Momymsomas Cropocts NEs 3
KOZHPOBAHHA 3QlIATHLIA HHTEPBAN | 3al(UTHBIA HHTEpBAI
MCS 800 mc 400 e

0 BPSK 1/2 1 87,80 97,50

1 QPSK 12 1 175,50 195,00

2 QPSK 3/4 1 263,30 2925

3 16-QAM 12 1 351,00 390,00

4 16-QAM 3/4 1 526,50 585,00

5 64-QAM 2/3 2 702,00 780,00

6 -

7 64-QAM 5/6 2 877,50 975,00

8 256-QAM 3/4 2 1053,00 1170,00

9 256-QAM 5/6 3 1170,00 1300,00
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Tabmma Ne 21. ITapaMeTpE! [ 9HCIIa IPOCTPAHCTBEHHBIX NOTOKOB Ngg = 4, gucia
CBEpTOYHBIX KofepoB Ngs (YKazaHO B TabJmie) W IPH YaCTOTHOM
pazHOce kaHaoB 80 MI 1 (BO3MOXXHA IOAIEPKKA)

Homep CxopocTh nepeaTd JaHHBIX, MOHT/C
cxeMsl | Moxymsmms CxopocTs NEgs i
KOZHPOBAHHA 3aIATHEIA HHTEpPBaANl | 3aIIATHBIA HHTEPBA
MCS 800 Hc 400 mc

0 BPSK 12 1 117,00 130,00

1 QPSK 172 1 234,00 260,00

2 QPSK 3/4 1 351,00 390,00

3 16-QAM 12 1 468,00 520,00

4 16-QAM 3/4 2 702,00 780,00

5 64-QAM 2/3 2 936,00 1040,00

6 64-QAM 3/4 2 1053,00 1170,00

7 64-QAM 5/6 2 1170,00 1300,00

8 256-QAM 3/4 2 1404,00 1560,00

9 256-QAM 5/6 2 1560,00 1733,30

Tabmama Ne 22. ITapaMeTps! I 9Hciia IPOCTPAHCTBEHHBIX NOTOKOB Ngs = 5, gucia
CBEpTOYHEIX KomepoB Ngs (yka3aHOo B Tabiuie) H NPH YaCTOTHOM
pasHoce kaHauoB 80 MI'11 (BO3MOXXHA ITOAIEPKKA)

Homep CKODOCTE CxopocTs nepeatd faHHLX, M6ut/c
cxemst | Mogywmpes | nnplc))Bama Nes | samareest meTepsan | 3amETHEDM EHTepBan
MCS 800 e 400 e

0 BPSK 12 1 146,30 162,50

1 QPSK 12 1 292,50 325,00

2 QPSK 3/4 1 438,80 487,50

3 16-QAM 172 2 585,00 650,00

4 16-QAM 3/4 2 877,50 975,00

5 64-QAM 2/3 3 1170,00 1300,00

6 64-QAM 3/4 3 1316,30 1462,50

7 64-QAM 5/6 3 1462,50 1625,00

8 256-QAM 3/4 4 1755,00 1950,00

9 256-QAM 5/6 4 1950,00 2166,70

Ta6muna Ne 23. ITapaMeTpsl 11 9UCIIa IPOCTPAHCTBEHHBIX NOTOKOB Ngg = 6, dncIa
CBEPTOYHBIX KoJepoB Ngs (yka3aHo B TabnmIile) M IPH YaCTOTHOM
pa3Hoce kanaioB 80 MI'n (BO3MOXXHA IOIIEPKKA)

Homep CxopocTh nepefadd JaHHBIX, M6mT/c
cxeMsl | Moaynsms Cropocts NEgs i
KO/(MPOBAHHS 3aIUTHEIA HHTEPBAN | 3alIATHBIM HHTCPBAI
MCS 800 ne 400 e

0 BPSK 1/2 1 175,50 195,00

1 QPSK 172 1 351,00 390,00

2 QPSK 3/4 1 526,50 585,00

3 16-QAM 12 2 702,00 780,00

4 16-QAM 3/4 2 1053,00 1170,00
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Howmep CxopocTs nepeaTa JaHHEX, M6wmT/c
cxems! | Moxymsoas CropocTs N,
KOZEPOBAHHS ES | s3amuTHBIA HETEpBaN | 3allUTHEIA HHTEPBAN

MCS 800 5C 400 ac

5 64-QAM 2/3 3 1404,00 1560,00

6 64-QAM 3/4 3 1579,50 1755,00

7 64-QAM 5/6 4 1755,00 1950,00

8 256-QAM 3/4 4 2106,00 2340,00

9

Tabmuma Ne 24. ITapaMeTps! 19 9HCIIa IPOCTPAHCTBEHHEIX MOTOKOB Ngs = 7, gucia
CBEpPTOUHEIX KoZepoB Ngs (YKa3aHO B Tabimle) B IpH JaCTOTHOM
pa3Hoce KaHanoB 80 MI 11 (Bo3MOkHa IIOAIEPIKKa)

Howmep

CxopocTs nepepagn nanuex, Mbut/c

cxeMsl | Monxyismas Cxopocts NEgs 3
KOXEPOBAHA 3aIATHBIA HHTEPBAT 3aIATHBIA HHTEPBA

MCS 800 HC 400 Be
0 BPSK 172 1 204,80 227,50
1 QPSK 172 1 409,50 455,00
2 QPSK 3/4 3 614,30 682,50
3 16-QAM 172 2 819,00 910,00
4 16-QAM 3/4 3 1228,50 1365,00
5 64-QAM 2/3 4 1638,00 1820,00
6
7 64-QAM 5/6 6 2047,50 2275,00
8 256-QAM 3/4 6 2457,00 2730,00
9 256-QAM 5/6 6 2730,00 3033,30

Tabmama Ne 25. ITapaMeTpr! fAJIs 9riciia MPOCTPaHCTBEHHBIX TOTOKOB Ngs = 8, uncna
CBEpTOYHBIX koxepoB Ngs (yka3aHo B Tabiiie) X OpU 9aCTOTHOM
pazHoce kanaroB 80 MI'm (Bo3Mo>kHA OAIEPKKa)

Homep CxopocTh IepenaTd JaHHbX, Mbrt/c
cxemsl | Mopysamus CISOPOCTB NEs o
KOXHPOBAHHS 3aIATHEIH HHTEpBaI 3alETHHIA HATEPBAJ
MCS 800 rc 400 BC

0 BPSK 172 1 234,00 260,00

1 QPSK 1/2 1 468,00 520,00

2 QPSK 3/4 2 702,00 780,00

3 16-QAM 1/2 2 936,00 1040,00

4 16-QAM 3/4 3 1404,00 1560,00

5 64-QAM 2/3 4 1872,00 2080,00

6 64-QAM 3/4 4 2106,00 2340,00

7 64-QAM 5/6 6 2340,00 2600,00

8 256-QAM 3/4 6 2808,00 3120,00

9 256-QAM 5/6 6 3120,00 3466,70
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Ta6mma Ne 26. [TapaMeTpsl IS OQHOIO IPOCTPaHCTBEHHOro moToka Nss= 1, qucna
CBEPTOYHEIX KofepoB Ngs (YkazaHo B TabimdIe) M IpHU 9aCTOTHOM
passoce kaHanoB 160 MI'q u 80+80 MI'n (Bo3MOXHa IOIEPKKA)

Howmep CxopocTh nepefads JaHHEX, M6aT/c
cxeMsl | Moxynsoms Cxopocts Ngs i
KOZXEPOBAHES 3aIATHEIA HATEPBAI 3aIMUTHEIA HATEpBA
MCS 800 Ec 400 &c

0 BPSK 172 1 58,50 65,00

1 QPSK 172 1 117,00 130,00

2 QPSK 3/4 1 175,50 195,00

3 16-QAM 172 1 234,00 260,00

4 16-QAM 3/4 1 351,00 390,00

5 64-QAM 2/3 1 468,00 520,00

6 64-QAM 3/4 1 526,50 585,00

7 64-QAM 5/6 2 585,00 650,00

8 256-QAM 3/4 2 702,00 780,00

9 256-QAM 5/6 2 780,00 866,70

Ta6mura Ne 27. ITapaMeTps! I 9uClia IPOCTPAHCTBEHHBIX NOTOKOB Ngs = 2, 9mcna
CBEPTOYHBIX KoZepoB Ngs (yka3aHO B TabimMIle) M IIPH JaCTOTHOM
pasHoce kananos 160 MI'y u 80+80 MI' (Bo3MOXHA IOIEPKKA)

Howmep CxopocTs nepefiatd XaHHBX, M6rT/C
cxeMsl | Moxynsmas CropocTs Ngs 3
KOJ[AOBAHHS 3aIATHBIA HHTEpBAT | 3alIATHBIA HETEPBAI
MCS 800 BC 400 e

0 BPSK 1/2 1 117,00 130,00

1 QPSK 172 1 234,00 260,00

2 QPSK 3/4 1 351,00 390,00

3 16-QAM 1/2 1 468,00 520,00

4 16-QAM 3/4 2 702,00 780,00

5 64-QAM 2/3 2 936,00 1040,00

6 64-QAM 3/4 2 1053,00 1170,00

7 64-QAM 5/6 3 1170,00 1300,00

8 256-QAM 3/4 3 1404,00 1560,00

9 256-QAM 5/6 3 1560,00 1733,30

Tab6muna Ne 28. ITapameTps! [ YHCa IPOCTPAHCTBEHHBIX MOTOKOB Nss = 3, qrcia
CBEpTOUHBIX KoJepoB Ngs (yka3aHo B Tabimile) ¥ IPH IaCTOTHOM
paszHoce kaHaioB 160 MI' u 80+80 MI'x (Bo3MOXHa MOANEPXKKA)

Homep CxopocTs mepenadd JasHbX, M6mT/c
cxeMsl | Mony s Cropocts NEs i i
KOZPOBAHHS 3AIATHEIA HHTEpBAT | 3aIIHTHEIA HHTEpPBAI
MCS 800 mc 400 &c

0 BPSK 1/2 1 175,50 195,00

1 QPSK 1/2 1 351,00 390,00

2 QPSK 3/4 1 526,50 585,00

3 16-QAM 1/2 2 702,00 780,00

4 16-QAM 3/4 2 1053,00 1170,00
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Homep CxopocTs mepeaadd JaHEbX, M6mT/C
cxemsl | Moxysms Cropocts NEes
KOXEPOBAHHS 3aIIATHEIA HHTEPBA] | 3AIETHEN HHTEpBal
MCS 800 e 400 uC

5 64-QAM 2/3 3 1404,00 1560,00

6 64-QAM 3/4 3 1579,50 1755,00

7 64-QAM 5/6 4 1755,00 1950,00

8 256-QAM 3/4 4 2106,00 2340,00

9

Tabmama Ne 29. [TapamMeTpsl 11 9HCia TPOCTPaHCTBEHHBIX MOTOKOB Nss = 4, gucia
CBEPTOYHEIX Ko#epoB Ngs (ykas3aHo B Tabimile) ¥ IpH 9aCTOTHOM
pasHoce kaganos 160 MI'y 1 80-+80 MI'n (Bo3MoXkHa IOANEPKKa)

Homep CxopocTh mepefayd NaHHbX, MbuT/c
cxembl | Moxyssmms Cxopocts NEs
KOZMPOBAHHS 3aIMTHBIA HATEPBA] | 3aMUTHBIA HHTEpBAN

MCS 800 rc 400 Ec

0 BPSK 172 1 234,00 260,00

1 QPSK 12 1 468,00 520,00

2 QPSK 3/4 2 702,00 780,00

3 16-QAM 172 2 936,00 1040,00

4 16-QAM 3/4 3 1404,00 1560,00

5 64-QAM 2/3 4 1872,00 2080,00

6 64-QAM 3/4 4 2106,00 2340,00

7 64-QAM 5/6 6 2340,00 2600,00

8 256-QAM 3/4 6 2808,00 3120,00

9 256-QAM 5/6 6 3120,00 3466,70

Ta6wma Ne 30. ITapaMeTpsi A 9uCiIa IPOCTPaHCTBEHHBIX NOTOKOB Ngs = 5, gmcia
CBEpPTOYHBIX KoJepoB Ngs (ykasaHo B Tabiuie) ¥ IpH YaCTOTHOM
paszoce kagaroB 160 MI'y 1 80+80 MI'ix (Bo3MoXKHA NOJEPIKKA)

Homep CxopocTh nepenasn AasHEX, M6at/c
cxemsl | Monynsmus Cropocts Nes 5 ‘
KOJ(EPOBAHAS 3aMTHBIA HATEPBAY | 3alATHEIA HHTEPBAl
MCS 800 He 400 gC

0 BPSK 12 1 292,50 325,00

1 QPSK 12 2 585,00 650,00

2 QPSK 3/4 2 877,50 975,00

3 16-QAM 12 3 1170,00 1300,00

4 16-QAM 3/4 4 1755,00 1950,00

5 64-QAM 2/3 5 2340,00 2600,00

6 64-QAM 3/4 5 2632,50 2925,00

7 64-QAM 5/6 6 2925,00 3250,00

8 256-QAM 3/4 8 3510,00 3900,00

9 256-QAM 5/6 8 3900,00 4333,30
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Tabmima Ne 31. ITapametps! Ais 9HCIIa IPOCTPAHCTBEHHEIX HOTOKOB Ngs = 6, mcna
CBEPTOYHBIX KoJepoB Ngs (ykazaHo B TabimIiie) ¥ IpH 9acTOTHOM
paszHoce kaHaioB 160 MI'n u 80+80 MI'y (Bo3aMo>kHa DOAEPKKA)

Howmep CkopocTth nepenaduv JaHHERIX, M6wt/c
cxemsl | Moxysmuas Cropocts Ngs
KOZIAPOBAHHS 3alMTHBI MATEPBa] | 3aUIATHEIN MHTEpPBAI
MCS 800 uC 400 BC
0 BPSK 1/2 1 351,00 390,00
1 QPSK 172 2 702,00 780,00
2 QPSK 3/4 2 1053,00 1170,00
3 16-QAM 12 3 1404,00 1560,00
4 16-QAM 3/4 4 2106,00 2340,00
5 64-QAM 2/3 6 2808,00 3120,00
6 64-QAM 3/4 6 3159,00 3510,00
7 64-QAM 5/6 8 3510,00 3900,00
8 256-QAM 3/4 8 4212,00 4680,00
9 256-QAM 5/6 9 4680,00 5200,00

Tabmma Ne 32. TTapaMeTps! 1 9pcia NPOCTPaHCTBEHHBIX I0TOKOB Ngs = 7, umcna
CBEPTOYHBIX KOoAepoB Ngs (ykasaHo B TabimIle) M IpH YaCTOTHOM
pas3Hoce kananoB 160 MI'nq u 80+80 MI'1y (Bo3MOXKHa ITOJIEPKKA)

Howme CxkopocTs nepenaTy JaHHBIX, MOHT/C
P M CxopocTb N P —
°;‘;éf§1 ORYIVIMEA | omapoBarms ES | 3aI[MTHBIA HATEpBAN | 3alIETHEIA HHTEPBAN
800 nC 400 mc

0 BPSK 172 1 409,50 455,00

1 QPSK 12 2 819,00 910,00

2 QPSK 3/4 3 1228,50 1365,00

3 16-QAM 172 4 1638,00 1820,00

4 16-QAM 3/4 6 2457,00 2730,00

5 64-QAM 2/3 7 3276,00 3640,00

6 64-QAM 3/4 7 3685,50 4095,00

7 64-QAM 5/6 9 4095,00 4550,00

8 256-QAM 3/4 12 4914,00 5460,00

9 256-QAM 5/6 12 5460,00 6066,70

Tabmuna Ne 33. ITapaMerps! s 4ucia DPOCTPaHCTBEHHBIX MOTOKOB Ngs = 8, dmcia
CBEPTOYHBIX KoJepoB Ngs (ykazaHo B Tabimie) ¥ IpH 9aCTOTHOM
pasHoce kaHanos 160 MI' i 80+80 MI'1y (Bo3MOXKHA IIOAREPKKA)

Homep CxopocTh nepenaas JaBHBIX, Mbut/c
cxemsl | Moxyamms Cropocrs NEgs i
KOXMPOBAHHS 3QIIATHEIN MHTEPBA)l | 3aIUTHEIM HHTEPBAT
MCS 800 xc 400 5e

0 BPSK 1/2 1 468,00 520,00

1 QPSK 1/2 2 936,00 1040,00

2 QPSK 3/4 3 1404,00 1560,00

3 16-QAM 1/2 4 1872,00 2080,00

4 16-QAM 3/4 6 2808,00 3120,00
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Homep C CxopocTs mepeaTd faHHbX, Mbur/c
KOPOCTE
cxeMBl | Moy s X0 Nes | sammresst HETEpBAl | 3aI(UTHELL AETEpBA
THPOBAHA
MCS 800 C 400 mc
5 64-QAM 2/3 8 3744,00 4160,00
6 64-QAM 3/4 8 4212,00 4680,00
7 64-QAM 5/6 9 4680,00 5200,00
8 256-QAM 3/4 12 5616,00 6240,00
9 256-QAM 5/6 12 6240,00 6933,30

2.1. Ommbxu co3Be3qus epefaTIrKa IpUBeAeHs! B Tabmaie Ne 34.

Tab6imua Ne 34. Omnbku co3Be3AUS NepefaTInKa

Croco6 Momymsamuu Cpenunexsanparaieckoe (CKB) 3nagenue omubku
U OTHOCHUTENIbHAA CKOPOCTh Momynsnuu, 0b, He 6oee
KOJMPOBaHHA

BPSK 1/2 -5

QPSK 1/2 -10

QPSK 3/4 -13

16-QAM 1/2 -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

2.2. OtHocurensHas HeCTaOMIBHOCTP YAaCTOTHI MEpEAaTddKa COCTaBILIET
He Gonee 20x10°,

OtHocuTenpHass  HeCTaOMIIBHOCTh ~ TAaKTOBOM  YacTOTHI  COCTaBISET
He Goee 20107,

YacToTa IepejaTdHKa M TaKTOBas 9acTOTa ITOydaeTcs ¢ MOMOMBIO OJHOIO
U TOTO JK€ OLIOPHOI'0 FeHeparopa.

s resepanun xananos 160 MI'n i 80+80 MI'i BO3MOXHO HCIIONB30BaHHE
IBYX T€HEepaTOpOB ONOPHOM YaCTOTHI, II0 ONHOMY MJIA KaXJOHM M3 HIDKHEH
U BepxHe# gacTeit kaHana, mupuHOod 80 MI'n. da3a CUTHAJIOB YIIOMAHYTHIX 4aCTeH
80 MI't He kOppempoBaHa.

2.3. VpoBHu  moOOYHBIX  H3JIydeHHH nepefaTyvKa  IPUBEINEHEI
B Tabmure Ne 35.
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Tabmuria Ne 35. YposHau no609HEX H3TydeHmil DepeqaTInKa

Huamnazon gacrot, ITI | MakcuMaisHAs MOIMHOCTD HTupuna nomoCe
ERP, nbm npomyckauus, KI 11
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
0,862 -1,0 -36 100
1,0-5,15 -30 1000
5,35-5,47 -30 1 000
5,725 - 26,0 -30 1 000

2.4. TpebopaHus X NOXAaBIEHHIO IIOMEX OT KAaHAJIOB IIPH HAKETHOH ommOKe
<10%, nmuHe makera 4096 6Gaiir W ypoBHe cHrHana Ha 3 nb Beime YPOBHSA
9yBCTBHTEIBHOCTH IIpUBEeHEI B Tabmme Ne 36.

Tabmuria Ne 36. IlomaeneHrme moMex OT KaHANOB, NPH HakeTHOH ommOke < 10%,
nmaHe nakera 4096 Galit m ypoBHe curHana Ha 3 gb BEIme ypoBHs

YyBCTBHTEIHFHOCTH
ITonasnenwme B cocennem kanane | IlomaBiende B He coceqHeM
Cxopocts (ob) xagaie (ab)
Moy et KOZHpOBaHAA Kanman Kanan Kanan Kagan

20/40/80/160 MI';| 80+80 MI'y |20/40/80/160 MI' {80+80 MI'ny
BPSK 1/2 16 13 32 29
QPSK 1/2 13 10 29 26
QPSK 3/4 11 8 27 24
16-QAM 12 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

3. TpeboBaHus K MacKke CIIEKTpa U3I[y4aeMOro CHIHaIa.

3.1. Macka cIeKTpa M3/Ty9aeMOro CUrHalla IIPH JaCTOTHOM Pa3sHOCE KAaHAJIOB
20 MI'n mpmBeieHa Ha pUCYHKe 1.
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4 Crexrpanprast IMIOTHOCTS MOLIHOCTH

045

20 zB
-28 7B

AN
40 7F
Hacrors, M1t
-30 20 <11 -9 g 1t 20 30

IIprmveqanue. PexxuM H3MepeHMH:

1. IllupuHa mONOCH [pONMYCKAaHHA IO IIPOMEXYTOYHOM  gacrore
(manee —IT9) - 100 xI'w.

2. [lupuna mojock! 9acToT BuAeodmisTpa - 30 XL,
Pucysok 1. Macka crektpa curgana (20 MI'm)

INpu mcnons3oBanum B 060opynoBanuu koHburypanum MIMO macka crekrpa
M3Iy9aEMOr0 CHTHAIA KaXIOro W3 MepefNaTidKoB COOTBETCTBYeT 3HAYCHMUIM,
TIpUBEICHHBIM Ha pUcyHKe 1.

3.2. Macka crieKkTpa H3JIy9aeMOoro CHrHaja IMPH YaCTOTHOM pa3sHOCE KaHaJI0B
40 MI'u nprBeeHa Ha PHCYHKE 2.

* CriexrpansHaX INICTHOCTS MOLJHOCTH
0 aB-
-20 2B
-28 2B
-40 zb
Yacrora, MI'1g
60 40 =21 -19 % 21 40 60

ITpumeqanue. PexuM H3MEpEeHMI:
1. lImpusa noxocs! npommyckanwus no IT9 — 100 k.
2. IlIupuHa monockl 9actoT BuaeodmisTpa — 30 xI'm.

PrcyHok 2. Macka cnextpa curzana (40 MI'n)

IIpu ucnons3osanuy B o6opynosaruy koH(urypamus MIMO macka criektpa
H3J[y9aeMOr0 CHTHAJa KaXIOro M3 IepefaTdMKOB COOTBETCTBYET 3HAYCHMAM,
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IIPHBECHHBIM HAa PUCYHKE 2.

3.3. Macka crieKTpa H3ITy9aeMOoro CHrHaJia IIpH YaCTOTHOM pasHoCe KaHAJOB
80 MI'n npuBeneHa Ha PUCYHKE 3.

4 Crexrpans max morsocTs MonyocTH
0z
-20 zb
2875
-40 26
Hacrore, MI'n
120 -80 -41 -3% /90 80 120

ITpumedanve. Pexxum n3MepeHmii:

1. lupusa mosock! npomyckanus mo IT9 — 100 kI,
2. Illnpuna mosnockl 9actot BugeodmwisTpa — 30 Kl

Pucynox 3. Macka crextpa cursana (80 MI'm)

IIpu wcroms3oBanmMM B oOopynoBanum koHQurypammu MIMO Macka crexTpa

H3Iy9a€MOI0 CHTH&JIa KaXXIOr0 M3 IEepPEeNaTIMKOB COOTBETCTBYET 3HAYCHHAM,
IpUBEICHHBIM Ha PHCYHKe 3.

3.4. Macka cneKTpa H3JTy9aeMOro CHTHalIa IIPA JaCTOTHOM pa3HOCe KaHAJOB
160 MI'y npuBeneHa Ha pHCyHKe 4.

i CrnexrpamsHaA INIOTHOCTS MOIHOCTH
0z5
-20 g6
-28 7B
-40 z5 _—
YacroTe, MI 11
<240 =160 -81 -79 79 81 160 240

ITpumeganue. Pexxum nzMepenmii:

1. Illmpyaa nosyocs! nporryckanus o IT4 — 100 xI'm.
2. IllmpyHa nosocs! 9actoT BupeodmmpTpa — 30 k1.

Pucynok 4. Macka cnextpa cursana (160 MI'm)
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3.5. Macka crexTpa H3JIy9aeMoro CATHalla [IPA YaCTOTHOM pa3HOCE KaHAJIOB
80+80 MI'1; mpuBeieHa Ha PUCYHKE 5.

, CIiexTpanbHeA IIOTHOCTS MOIHOCTH 4 CriexTpaibHEad MIOTHOCTS MOLIEO CTH
05 046
80 MI'n, macxa | \ 80 MI'1y, macka 2
20 25 20 25
v 28 7B

_1-40. 21 -40.25

1 H .

1
[ H H > T HE >
A0 & 41 9 0 2% 4 » wo YscroraMIm a2 w0 <41 @ o 3 4 ® 120 Tacrora M

o = e o = o o o

. IWOTHOCTS |
025 MO0 CTH Obmas macka ciextpa
] A ! (RepHaT IMEMY)
{
i
+20 25 Hu ogea us zpyx
O6e 80 MI'y macke i1 53 piy 80 MI'1y Macox He mneeT
MMEIOT SHAICBHX, o 3HaueHHH, bomprme wem
Goums e wenm -40 a6 u . mmpasssie -20 75
menbnmme ven -20 A8 ¥ MeHbIIMe YeM MY
Lt pasaste 0 g6
+40 A6
TR S A T : _
H ] ¥ H ¢
G QR YT QT T S LR S . ] 2 4@ W W 11 18 200 Yacrore, MI'g
« Domee __ . Hexogmas | Jlem. Hexomex Bonee
BBICOXOE macka 1 cymma  Macka2 BBICOKOE
JHaqeHHe SHaveHUe

IIpumeganve. Pexxum u3sMeperui:
1. HIuprra nonocs! npormyckanus mo 119 — 100 kI,
2. Illnpuna nonockl 9actoT BupeouwisTpa — 30 xI'm.

Pucyrok 5. Macka criextpa cursana (80+80 MI'm)

IIpu mcnons3oBanum B 060pyxoBanuu koHurypanuun MIMO Macka criekrpa
H3Iy9aeMoOro CHTHala KaKJOro M3 IepelNaTduKoB COOTBETCTBYET 3HAYEHHUAM,
IIpHUBEACHHBIM Ha PUCYHKE 5.

4.  TpebGoBaHusa K mapameTpaM npueMHEKa paguomocrymna it BIIT TOC
craggapta 802.11ac.

4.1. MakCUMaIbHbIA YPOBEHb BXOJZHOTO CHTHAJla IPH IMaKeTHOH ommbxe
<10% u mmue nakera 4 096 6aiit cocraBnser He MeHee 30abM.

4.2. VYpoBHH  MapasWTHBIX  M3JIy4CHUM  IPHEMHHMKA  NPHUBEACHEI
B Tabmume Ne 37.
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Ta6imma Ne 37. YpopHY I1apa3sUTHBIX U3ITydeHHM IPHEMHHIKA

YpoBeHb Mapa3suTHBIX [Ilupuna monock
Mlpanason sactot, ITn u3JIydeHnii, He Gonee, 1bM |  mpomyckaHud, KI'I(
0,03 -1 -57 100
1-26 -47 1000

43. TpeboBamHs K  YyBCTBHUTEIPHOCTM  DpPHEMHWKAa  IPHBEACHEI
B Tabmmme Ne 38.

MunumaneHeii ypoess CBU curgana Ha BXOoJe NPHEMHHKA IIPH MaKETHOH
ommbke <10% u mmiHe nakera 4096 6aiiT He NpeBEIMaeT 3HAYCHAMN, IIPUBEICHHBIX
B Tabmare Ne 38, B 3aBHCHMOCTH OT MMPUHEI KaHaa, BEAA MOXYJLAMY U CKOPOCTH
KOIHMpPOBAHMUS.

Tabmama Ne 38. UyBcTBHTENFHOCTH IPHEMHHKA

YyBCTBHTENBFHOCTH He 60tee, 1bBM
UHwpura | lupura | lupesa Tupuna nonocsl
Mozymsmus Cxopoctb IIOJIOCHI IIOJIOCEI | IIOJIOCHI HACTOT KAHATA
KOOUPOBaHUA| 4acTOT 9acTOT 9acTOT

KaHaya KaHama KaHaJa 81 gg%{ﬁ,ﬁ

20MIm | 40MI'm | 80 MI'm 1
BPSK 172 -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

Ilpun mcnons3oBanmu B obopymoBanmu koHOGurypamuu MIMO mnpuBeneHHBIE
BBIIIE 3HAYCHMS] IPUMEHUMEI U1 KaXI0T0 U3 IIPHEMHUKOB.

5.  IIpocrpancTBeHHO-BpeMeHHOe Onoaroe koquposanue (STBC).

JUI1 DOBBIIEHHS HANEeKHOCTH Ilepefadd BO3MOXKHA IOIANEPXKKAa DeXuMma
STBC. Orot pexxum He nprMenseTcs B pexxume MU.

B sToM pexume Ngs 9mcla NPOCTPAaHCTBEHHBIX IIOTOKOB OTOOpaxaroTcs
B NSTS 4mcma mnpocTpaHCTBEHHBIX NOTOKOB coryacHO Tabmume Ne 39,
rme iSTS — Homep nmpocrpaHcTBeHHOro Iotoka, d — ofo3HaueHme
MHOOPDMALIHOHHOTO  CHMBOJIA, * —00O3Ha4YeHWe OmNepald  KOMIUIEKCHOIO
compspkeHud, 2m ¥ 2m+] — HHIOEKCH HHPOpMamMOHHBIX cHMBOJIOB, diSTS -
pHbOpPMAaIIMOHHEIE CHMBONBI mocie oToOpaxenus STBC. Ilpm Hcmoms30BaHUM
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STBS ucnons3yeTcs YeTHOE YHCIIO THCIIa HPOCTPaHCTBEHHBIX TOTOKOB NST'S=2Ngs.
Korpa STBS ve ucnonms3yercss, NSTS=Ngs.

Tabmuma Ne39. Otobpaxesnwe HHPOPMAaIMOHHBIX CHMBOJOB CHIHAJIBHOIO

cosse3aua L1 STBC
NSTS Nss iSTS diSTS, 2m diSTS, 2m+1
2 1 1 d1,2m d1.2m+1
2 -d*1,2m+1 d*1,2m
4 2 1 d1,2m d1,2m+1
2 -d*1,2m+1 d*1,2m
3 d2,2m d2,2m+1
4 -d*2,2m+1 d*2,2m
6 3 1 d1,2m d1.2m+l
2 -d*1,2m+1 d*1,2m
3 d2,2m d2,2m+1
4 -d*2,2m+1 d*2,2m
5 d3,2m d3,2m+1
6 -d*3,2m+1 d*3,2m
8 4 1 d1,2m d1,2m+1
2 -d*1,2m+1 d*1,2m
3 d22m+l1 d2,2m+1
4 -d*2,2m+1 d*2,2m
5 d3,2m d 3,2m+1
6 -d*3,2m+1 d*3,2m
7 d4,2m d 4,2m+1
8 -d*4,2m+1 d*42m
6. Pexumer SU-MIMO un DL-MU-MIMO Beamforming mno3BoistoT

HalpaBJIATh CHTHAINI C IIOMOIIBIO0 HECKOIBKHMX aHTeHH (yCTpOHCTBO (opMHEpOBaHMS
I¥iarpaMMBl HalIpaBJIEHHOCTH) Ha OCHOBE CBEJICHHUH 0 KaHaJle CBA3M JJIS YIIyqHIeHHs
IPOITyCKHOM CIIOCOOHOCTH.

B pexume SU-MIMO Bce mpocTpaHCTBEHHBIE MOTOKM B II€peaBaeMOM
CHUTHaJIe IPUHUMAIOTCS OQHOM aOOHEHTCKOM CTaHITUEH.

B pexume DL-MU-MIMO Beamforming Henepecekaroniiecs NoAMHOXECTBa
9UClIa IPOCTPAHCTBEHHBIX IIOTOKOB IPHHHUMAIOTCS PA3IUIHBIMKM abOHEHTCKAMY
CTaHIIHSIMH.

7.  Perymuposanue momuocTH nepegaqu (TPC).

JlvanasoH perynupoBaHHA MOIMHOCTH Ilepefadd HAaYMHAETCA C CaMoro
HHM3KOIO 3HA4YeHWd, KOTOpoe, IO MeHbIel Mepe Ha 6 1b, HIDKe 3HadeHUH
CHEKTpaIbHOM IUIOTHOCTH MOIIHOCTH, IpuBeneHHOW B Tabmume Ne40 s
ycrporicts ¢ TPC.

Ilognepxusaercs pabora ycrpoiictBa 6e3 TPC. IlpumesuMEble 3HaYEHHSA
B 3TOM Ciydae mpuBeeHbI B Tabmmme Ne 40.
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Tabmmma Ne 40. Ilpenensusle 3Hadenns cpenueit QMMM u cpenneil cnekTparsHOi
mwiotHocTd OVM 1npu paboTe Ha MaKCHMANBLHOH 3asSBIIEHHON

MOIITHOCTH
Jnama3on 9acToT, BrixonHas cpenHia Cpenass cieKTpalbHasA INIOTHOCTh
MI'n SUNM, nbM OUNM, sbM/MI'n
TPC Be3 TPC TPC bes TPC
5150 — 5350 23 20/23' 10 7/10°
5470 — 6425 30 27 17 14
IIpmmeqanws:

1) 3pagernwe 20 nbM IpUMEHsAETCS KpoMe Ciydas nepefad Ui IOJoc,
KOTOpEIE IIOJHOCTBIO IOmajaroT B AuamasoH 5150 — 5350 MI1, B 3TOM ciydae
npuMeHseTcs 35a9eHne 23 abu.

2)  3mauenwe 7 sbM/MI'T npuMeHAETCs KpOMe Clfydas Iepefad Ui IoJoc,
KOTOpbIE IOJHOCTBIO MomanaroT B auamasoH 5150 — 5350 MI'n, B aToM cirydae
npuMensercs 35agerue 10 xbv/MI .

».

3. Jlomommuts IlpaBuna npunoxeruem Ne 10% cire/IyroNIero coep amus:
«[Tpunoxenne Ne 10°
k IlpaBwiaM npuMeHeHHs 000PYHOBaHMA
PagHOAOCTYTIA. YacTth L IlpaBuna
IpEMeHeHUs 060pynoBaHUA PaJUOI0CTyIIa
mis  OecrpoBOIHOM mepenadM  JaHHBIX
B muamnaszone ot 30 MI'n o 66 I'Tg

Tpe6oBanus k napamerpam o6opynosanus pagaogocryna ais BII TOC
cragxapra 802.11ad

1. TpebGosanus k mapaMerpam obGopynoBaHMsA paguomoctyna mist BILI
TOC cranpapra 802.11ad npusenens! B Tabmme Ne 1.

Ta6muna Ne 1. TpeGoBanus k napaMerpaM obopynoBaHMsA paguonocTyna ais bI1I
TOC crangapra 802.11ad

HamMeHoBaHMe apaMeTpa 3HaveHue mapaMeTpa

Jlnama3on gacToT 57-661Tn

Pexwume1 pabotst DMG CPHY, SC PHY, OFDM PHY, SC PHY ¢ Maioi
(¢pusmaeckue ypoBHH MOITHOCTBIO

(PHY))
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HanMeHnoBaHHe ImapaMeTpa

3Ha4yeHue napamerpa

Texsonorus ¢usmaeckoro

yposrs (PHY)

SC, OFDM

NSD Yucno nogHecymux Ajid NepefadH JaHHEX — 336.

NSP Yncno nrIoTHEIX HoAHeCYIuX — 16.

NDC Yuco DC nogsecymux — 3.

NST O6mee gucino mogHecymux — 355.

NSR Ymucio moaHecymux, 3aHAMAIOIIEX [TOJOBHMHY BCel moaocsl — 177.
YacToTHEI pa3sHOC MeXy MOJHECYIIHME — 5,15625 MI' (2640 MI'1/512).
Yacrora puckperusanuaun OFDM — 2640 MI'n.

Cxopocts nepenaud gumoB SC — 1760 MI'w.

Cxopocts nepepaqu gumos CPHY — 1760 MI'ny

Bun Monynsaiu
CPHY

OFDM

SC

SC ¢ Mayoii MOIIIHOCTEIO

DBPSK (Differential BPSK)

SQPSK (Spread QPSK), QPSK, 16QAM, 64-QAM
n/2-BPSK, 7/2-QPSK, n/2-16-QAM

n/2-BPSK, w/2-QPSK

TexraoNMOrHM KOAHPOBaHHA

Yetsipe xoxa LDPC (Low-Density Parity-Check,
LDPC), ¢ pa3HO¥i CKOPOCTBIO K 00MmIeH JTHHOM
KOJIOBOI'O ciioBa 672 6uta

Coueranue Baemnero xona RS (Read Solomon)
M 6nognoro xoxa miu xoxa SPC (single parity check)
(mnst pexrMa SC ¢ Masoit MOIIHOCTEIO)

CxopocTH KOTHPOBaHMS 1/2, 5/8, 3/4, 13/14
KonmgectBo cxem 0...31
MOXYJILHA B 0 ms CPHY
Komuposaaus MCS 1..12 mna SCPHY
13 ... 24 nna OFDM PHY
25 ... 31 gua SC PHY ¢ Manoii MOIHOCTEIO
Texnonorus Beamforming (¢popmupoBanue quarpaMmmer
ACTIONB30BaHHUSA HAaIIpaBJIE€HHOCTH aHTEHHBI)
Y3KOHaIIpaBICHHON
aHTEHHBI
2. TpeboBaHAs K YaCTOTHEIM KaHAJIaM:

LlenTpansHas 9acToTa KaHaJa OIpeNeNieTcs CIeAyIOmUM 00pa3oM:
HentpansHas 9acToTa KaHana = HagansHas gacroTa kaHanos + YacTOTHBIH pasHOC

kaHanoB X Homep xanaa.

HagansHas 9acToTa KaHanoB cocTasiseT 56,16 I'To.
YacToTHBIA pa3sHOC KaHAJIOB cocTaeiseT 2160 MI1.
Howmepa xananos passsI 1,2,3,4.

3.  TpeboBanms Kk MacKe CIIEKTpa H3IIy9aeMOI'0 CHIHAJIA.
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Macka cIiexTpa H3Iy9aeMoro CHrHajia IpUBeIeHa Ha pUcyHKe 1.

% CrextpamHas IMOTHOCTS MOIHOCTH

aua—-_-ﬂ-ru--l-—l

|

————— T3===1

306 27 12 094

27 306 (-8 ITn

Ilpnmeganne. PexxuM u3MepeHui:

W3MepeHns HpOBOAATCS IJIA IIaKETOB JUIMTENBHOCTH HE 6onee 10 Mxc 6e3
o0y4Jaromux moJei.

IIuprHa M0JI0CH IIPOIYCKaHKs H3MepHTeNbHOro GunsTpa cocrasuser 1 MI'm.

Pucynok 1. Macka criekTpa U3, Iy9aeMoro CHrHaja

4.  TpeOoBaHWs K  YyBCTBHUTENBHOCTH  [pPHUEMHHKA  IIPHBEXEHEI
B Tabimne Ne 2.

Jna wmapexca MCS (0) maketnas ommbka coctaBimter He 6omee 5% mia
IaKeTa JIuHOM 256 Gaift mpm ykasaHHOM B Tabmume Ne 2 MMHHMMAalEHOM ypOBHE
BXOIHOIO CHTHAJA, OIIPENEIIsIEMOro Ha aHTEHHOM ITOpTe (IopTax).

Jins mpyrux 3Hagenuit uapexca MCS (1..31) naxeTHas ommbOKa COCTaBIIAET HE
Gonmee 1% mna amueel nakera 4096 6Galit mpu ykasaHHBIX B Tabmume Ne 2
B 3aBUCHMOCTH 0T HHAekca MCS MuHMMaNBHBIX YPOBHAX BXOJHOTO CHTHaia,
ompefeNieMBIX Ha aHTEHHOM IIOpTe (HOpTax).

Tabmuma Ne2. TpeGoBamMsa K  9yBCTBHTENBHOCTH

IpUEMHHKA
Howmep cxemst YyBCTBHTENLHOCTH ITpHEeMHMKA (AbM)
MSC

0 -78
1 -68
2 -66
3 -65
4 -64
5 -62
6 -63
7 -62
8 -61
9 -59
10 -55
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HOM;II)S%(CMH YyBCTBUTENIHHOCTS IpAeMHIKa (IBM)
11 -54
12 -53
13 -66
14 -64
15 -63
16 -62
17 -60
18 -58
19 -56
20 -54
21 -53
22 -51
23 -49
24 -47
25 -64
26 -60
27 -57
28 =57
29 -57
30 -57
31 -57

5. ®opmar nmnpeamOymsl sBigercs obmumM a1 maketos  OFDM
u aketoB SC.

6.  Yersipe xoga LDPC (Low-Density Parity-Check, LDPC) omnpexneneHo,
C pa3HO# CKOPOCTEIO M 00meil JUIMHOM KOJJ0BOro cioBa 672 bura.

7. Ilons 3aronoBka ¥ JaHHBEIX IIOABEPraloTCi CKpeMOIMpOBaHWIO
¢ noMompio onepammid XOR u nocnenoBaTenbHOCTH, TeHEPHPYEMOH MOCPEACTBOM
moymHoMa S(X)=x +x"+1.

8.  Crenyrompe IOCIIeOBATENHHOCTH [ 0ies HCIONB3YIOTCA B IipeaMbyie,
samuraoM HHTepBane SC PHY u mpouenype Beam refinement: Gal28(n),
Gb128(n), Ga64(n), Gb64(n), Ga32(n), Gb32(n).

9.  Pabota B pexmmax DMG.

9.1. Pexum CPHY sBusercs obs3aTensHBIM. B 3TOM pexuMe HCIONB3yeTCsS
TaKas ke 9UIoBas CKOPOCTh, Kak B pexume SC.

Jna CPHY BO3MOXHEBIE CKOPOCTH mepeAadu MHGOpMALUH [0 paJuoKaHaILy
(M6wuT/c), BHIOEI MOIYJIAIME, CKOPOCTH KOXUPOBAHUS NPUBENEHEI B Tabmume Ne 3.
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Tab6mama Ne 3. ITapamerps! mia pexxuma CPHY

H CxopocTb
oMep B MOTY/SIHE | KOXHDOB He CkopocTs nepefaqan
cxems MCS | = A MORY Hp60nee ’ mHopManuH, He HGonee
0 DBPSK 172 27,5 Mbut/c

Jia xomupoBanus Hcmonbdyercs koj LDPC co CKOpPOCTBIO MEHEBIIE MM
paBHOH 1/2, nonygaemsrii ¢ momomsio Matpuisl LDPC co ckopoctsio 3/4.
Ommbxwm co3Be3us nepenaTIvKa IpruBeaeHs! B Tabmune Ne 4.

Ta6mura Ne 4. Ommbka co3Be3qus mepeaaTIvka

Homep cxemst MSC Cpenuexsanparudeckoe (CKB) sHagenue
omubku MoxyisauuH, 0b, He 6oiee
0 6

9.2. Pexum OFDM PHY sBisgercs ONIMOHATEHEIM.
Bo3Mox#HEIe ckopocTH Iepefadn wHGOpMAmMH IO paguwokaHary (M6mT/c),
BHIBI MOXYJIAI[MM, CKOpPOCTH KomupoBaHusa mii pexuma OFDM PHY npuseners

B Tabmmue Ne 5.

Tabmama Ne 5. ITapamerprr it pexxuma OFDM PHY

Howmep
cxeMbl | Bux Moxymsmum CkopocTs CxopocTs nepegadan
MSC KOAHpPOBaHHA uHpopMarEn (M6wT/c)
13 SQPSK 1/2 693,00
14 SQPSK 5/8 866,25
15 QPSK 12 1386,00
16 QPSK 5/8 1732,50
17 QPSK 3/4 2079,00
18 16-QAM 12 2772,00
19 16-QAM 5/8 3465,00
20 16-QAM 3/4 4158,00
21 16-QAM 13/16 4504,50
22 64-QAM 5/8 5197,50
23 64-QAM 3/4 6237,00
24 64-QAM 13/16 6756,75

CKOpOCTH KOAWpPOBAaHHUS, JJIMHA KOJOBOTO CIIOBA H 9HCIO OMT JaHHBIX IS
xoxa LDPC npuBenens! B Tabmume Ne 6.
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Tabmma Ne 6. CxkopocTH KOAMPOBaHHSA, IJIHHA KOTOBOIO CJIOBAa M YHCIO OHT

JaHHbIX 1ig kxoga LDPC
CKOpOCTE KOTHUPOBAHHA JlmiHa KogoBoOro cioBa Yucno 6T HaHHBIX
1/2 672 336
5/8 672 420
3/4 672 504
13/16 672 546
Omubxu co3Be3/us epeaaTIrKa MpHBeIeHE! B Tabmue No 7.
Tabmura Ne 7. OmuOku co3Be3aus NepeaaTInKa
Howmep CxopocTs CpenuexBanpaTHdeckoe
cxeMmsl | Bux Moxynsamum (CKB) 3na4eHre ommOKu
MSC KOMMPOBAHHA Moxyisnud, b, He 6onee
13 SQPSK 1/2 -7
14 SQPSK 5/8 -9
15 QPSK 1/2 -10
16 QPSK 5/8 -11
17 QPSK 3/4 -13
18 16-QAM 1/2 -15
19 16-QAM 5/8 -17
20 16-QAM 3/4 -19
21 16-QAM 13/16 -20
22 64-QAM 5/8 -22
23 64-QAM 3/4 -24
24 64-QAM 13/16 -26
9.3. Pexum SC PHY.

Cxemsr MSC ¢ Homepamu 1-4 sBImOTCA 00g3aTenbHBEIMH, cxembl MSC
C HOMepaMH 5-12 ABISFOTCSA ONMIMOHAILHBIMH.
Bo3MoxHBIE CKOpOCTH Iepefadu WHOOpMalMu IO paguoka”Hary (M6wur/c),
BHZBI MOXYJIALMH, ckopocTd KoxupoBanus it SC PHY npusenens: B Tabmare Ne 8.

Tabmuma Ne 8. Bo3MoxkHBIE CKOpPOCTH Iepefadd HMHGOpPMAIUH IO PaIdOKaAHAIY
(M6ur/c), Bum5! MOy IAIMH, CKopocTH KomupoBanus i1 SC PHY

I;I;:Melf; Bun Koapdrmuentr | CxopocTs CkopocTs nepenauu
MSC | MOAYZSLEH | MOBTOPEHWS | KOXMPOBAHH nadopmanum (M6ut/c)
1 n/2-BPSK 2 1/2 385
2 n/2-BPSK 1 1/2 770
3 /2-BPSK 1 5/8 962,50
4 n/2-BPSK 1 3/4 1155
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I:;::z Bug Kospdumuent | Cxopocts CxopocTts nepenayu
MSC | MORYMSIMM | TOBTODEHHS | KOXMPOBAHHSA madopmanma (M6ut/c)

5 /2-BPSK 1 13/16 1251,25

6 /2-QPSK. 1 172 1540

7 m/2-QPSK 1 5/8 1925

8 /2-QPSK 1 3/4 2310

9 w/2-QPSK 1 13/16 2502,50

10 m/2-16QAM 1 1/2 3080

11 /2-16QAM 1 5/8 3850

12 w/2-160AM 1 3/4 4620

CxopocTH KO[MpOBaHWS, JIMHA KOJOBOTO CIIOBA M YHCJIO OWT JAaHHBIX UL
xoga LDPC npuseznens! B Tabmuie Ne 9.

Tabmama Ne 9. CxopocTH XoAwpoBaHWs, JIMHA KOIOBOTO CIIOBa ¥ 9HCIO OHT

IaHabIX g koga LDPC
CxopocTs KOTHPOBAHHSA JUTnHa KOZOBOTrO ClIoBa Yycno 6UT faHHBIX
1/2 672 336
5/8 672 420
3/4 672 504
13/16 672 546

Omu6xu cozpe3mus nepenartuka ais SC PHY npusenens: B Tabmune Ne 10.

Tabmuma Ne 10. Ommbxu co3se3aus mepenaTanka

Howmep CKODOCTE CpennexBagpaTadeckoe
cxeMsl | Bun Moxymnsuum P (CKB) 3nagenue ommoOKu
MSC KOMHPOBAHHA Moxyisanmy, nb, He 6onee

1 n/2-BPSK 1/2 ¢ moBTOpEHHEM -6

2 /2-BPSK 1/2 -7

3 /2-BPSK 5/8 -9

4 /2-BPSK 3/4 -10

5 n/2-BPSK 13/16 -12

6 w/2-QPSK 1/2 -11

7 /2-QPSK 5/8 -12

8 n/2-QPSK 3/4 -13

9 /2-QPSK 13/16 -15

10 w/2-16QAM 1/2 -19

11 /2-16QAM 5/8 -20

12 1/2-16QAM 3/4 -21

9.4. Pexwum SC PHY ¢ Majioif MOIDHOCTBIO SBIISETCS OMITHOHAILHBIM.
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B pexxume SC PHY ¢ Mano#f MOIIHOCTEIO HCHONB3yeTca Ta Xe IpeamOyina,
gro ¥ B pexxume SC PHY.
Bo3MoxkHBIe CKOpOCTH Iiepenadn MH(poOpMamuu 1o paguokanamy (Mour/c),
BH/BI MOXYJLALIMH, CXeMBI KOJUPOBaHUA, ¢ PeKTHBHEIE CKOPOCTH KOXUPOBAHMSA JIS
SC ¢ Mano# MOIHOCTEIO IpUBeeHk! B Tabmume Ne 11.

Tabmana Ne 11. Bo3moxaEle ckopocTd Iepenadn MHGOPMAIMH II0 PaIHoKaHATY
(M6wT/C), BHABI MOXYIIALMHA, CXeMEI KOAUPOBaHHs, 3GdeKTHBHEIE
CKOpOCTH KoaupoBanus 111 SC ¢ Maloif MOIIHOCTEEO

Howmep Bun SdbdexruBHAT CxeMa xoaupoBaHUA Cxopocts
CXEMBI | MOIYIAIMH | CKOpPOCTH nepenavn
MSC KOJUPOBaHUA HHbOpMAIHH
(M6wt/c)
25 n/2-BPSK 13/28 RS(224,208)+bnoqsnbrit 626
xox(16,8)
26 /2-BPSK 13/21 RS(224,208)+bnousrrit 834
xon(12,8)
27 n/2-BPSK 52/63 RS(224,208)+SPC(9,8) 1112
28 n/2-QPSK 13/28 RS(224,208)+broambrit 1251
xox(16,8)
29 /2-QPSK 13/21 RS(224,208)+Bbmoqsnsrii 1668
xox(12,8)
30 /2-QPSK 52/63 RS(224,208)+SPC(9,8) 2224
31 w/2-QPSK 13/14 RS(224,208)+Bbroqunsrit 2503
Ko07(8,8)
10. TexHomorus UCIOJIE30BaHUA Y3KOHAITpaBJIeHHOM aHTEHHBI

Beamforming (¢opmMupoBanye quarpaMMbl HAIPaBIEHHOCTH aHTEHHEI).

Coenunenve Beamforming ycramaBimBaercs nocie yCmemmHOTO 3aBEpIICHAS
npounenypsi BF training.

Crasuu DMG #cnons3yioT HeHanpapieHHbIe aHTEHHEL.

IIponecc Beam refinement mcmonesyercs s yimydmeHHs KOHQHTYparyu
AuarpaMMBl HaNpaBICHHOCTH IIEPEfAlOMIel M IpHeMHOM aHTEHH (BECOBEIX
K030 QHIINEHTOB aHTEHHEI).

B nponecce Beam refinement mcmomssyrorcst makerst BRP myis mactpoitku
IIPHEMHOH H ITepeaoNiX aHTEHH.

M1 HacTpo¥Kku ImpHEMHON M Iepefaromedl aHTeHH HCIONB3YIOTCH MaKeThl
BRP nByx Bmmos: makertl BRP-RX (mpuemuas cropoHa) m maketsl BRP-TX
(mepenatomast CTOpoHa).

Kaxnpnii naxer BRB cocrout u3 moxneit: STF, CE, none nagsbx, o6ygaromee
noJe, copepxainee obygaromee noie AGC u oGygaroee noje OpHEMHHKA.

HmarensHoCcTh nakera BRB s pexuma SC PHY 3asucut ot mHzexca MSC
A onpenemiercs napamMmerpoM NCWmin, 3Ha9eHHS KOTOpOro IIPHBEEHEI
B Tabmume Ne 12.
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Tabmana Ne 12. 3nagenus napamerpa NCWmin /i1 nakeros BRB B pexume SC

Cxopocts
Wnnexc Bux Kosddrmment | Cxopocts | mepemaun NCWmi
MSC | Mopmymsiuu | HOBTOpEHHS |KOIHpOBAaHWMA | NaHHBIX i

(Mb6wut/c)

1 7/2-BPSK 2 1/2 385 12

2 n/2-BPSK 1 1/2 770 12

3 7/2-BPSK 1 5/8 962,50 12

4 n/2-BPSK 1 3/4 1155 12

5 w/2-BPSK 1 13/16 1251,25 12

6 /2-QPSK 1 172 1540 23

7 /2-QPSK 1 5/8 1925 23

8 7/2-QPSK 1 3/4 2310 23

9 /2-QPSK 1 13/16 2502,50 23

10 /2-16QAM 1 12 3080 46

11 /2-16QAM 1 5/8 3850 46

12 m/2-16QAM 1 3/4 4620 46

ITone AGC mponenypst Beam refinement.

JUi1 mponmexypsr Beam refinement Hcmoms3yroTcs IOCHEN0BATENHEHOCTH
[omess, Ga64 m Gb64, xoToprle mepemarorca ¢ moMompro Moxyisnmu BPSK
C IIOBOPOTOM (pa3kl Ha 7/2.

11. CpoexTpanbHas ILIOTHOCTH MOITHOCTH ¥ MOIIHOCTE IIEpPENaTIHKA.

MakcumanbHas ~ CHEKTpaibHasd  IUIOTHOCTH  MOIIHOCTH  COCTaBIISET
13 xbM/MI 11 BHYTpH TOMENIEHHS H BHE IIOMEIEHHU.

Maxkcumaneras OVIVIM mepepatumka cocrasiger 40 nbM BHYTpH H BHe
IIOMEIEHHUS.

Ilpy WCHONBE30BaHMM AHTEHHOM CHCTEMEl YIIOMSHYTHIe TpeGOBaHHUA
NPHMEHSIOTCA JUIs KOHQHMIYpalliM aHTeHH, KOTOpasd NpHBOMUT K Hambosei
€1%1%1.% 8

12. HecrabwisHOCTD 9aCTOTHI IIEpelaTINKa.

OTHOCHTENbHAA HeCTAOMIBHOCTE YaCTOTHL repeAaTINKa COCTaBIsIeT He Ooyee
20x10°,

OtHOocuTebHAA HeCTaOMIBHOCTH TAaKTOBOM 9acTOTHI COCTaBILAET He 6Golree
20x10°%,

13. VpoBEM  1nOGOYHBIX  W3NydeHMH  IepelaTdMKka  IPUBEIEHEI
B Tabmmre Ne 13.
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Tabmana Ne 13. YpoBH# 10G0YHBIX H3TydeHHH IIEpeaTIAKA

Huanazon gacror, [T VpoBeHb TO60YHBIX IIIupuHa noI0CH!
H3JIy9eHui, 1bM nporryckasus, Kl 11
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
0,862 - 1,0 -36 100
1,0-132 -30 1000

14. YpoBeHs apa3suTHEIX H3ITy9deHH IPHEMHIKA MPHUBEAEH B Tabmme Ne 14.

Tabmema Ne 14. VpoBeHs HApa3sUTHBIX M3ydEHUH TPHEMHUKA

Ilonoca gacrot Y poBeHb Hapa3sUTHBIX W3y IeHHHA Wsmepurensaas
HE IPEBHIIIAET mmoJjroca
0,03IT-11Tx -57 nbm 100 xI'ny
11T -1321Tx -47 nbMm 1 MI'g

».

4. Jlomomsute npmiaoxenue Ne 19 k IlpaBHiaM IIyHKTaMH CIEXYIOIIETO

CONepPIKaHMA:

«28. IT4 - ITpomexxyro4Has 9acToTa.

29. OHWHMM — OKBHBaJeHTHAsA H30TPOIHO-H3IydaeMas MOIIHOCTb.

30. 256-QAM - 256 Quadrature Amplitude Modulation (256-mo3ummonHas
KBaJ[paTypHas aMILTATYJHO-(ba30Bas MOIYJIALHA).

31. BCC - Binary Convolutional Code (aBoMdHBIi CBEPTOYHEIH KOX).

32. Beam

refinement -—

HallpaBJICHHOCTH aHTeHHBI).

33. Beamforming

AHTEHHBI).

—  (bopmupoBarue

(ymygamenue

JuarpaMMbl

KOHQUIypai¥ IUarpaMMEL

HaITpaBICHHOCTH

34. BF training — Beamforming training (npexasaputensHOe GOpMEpPOBaHHUE
JyarpaMMbl HallpaBJIEHHOCTH aHTEHHE).

35. BRP

— Beam refinement Packets (maxeTs,

IIpeaHa3HAaYCHHBIC

IJI yITydIieHus KOHQUTypaIuy JuarpaMMBl HAIIPaBIICHHOCTH).
36. CPHY - Control Physical Layer (¢$usudeckuii ypoBeHb YIIpaBIeHHSN).

37. DC - Direct Current (IIoCTOSHHBII TOK).

38. DL-MU-MIMO - Downlink Multiple User Multiple Input/Multiple
Output (IpEMeHeHHE TEXHONOIMM MHOXXECTBEHHOIO BBOJa M BBIBOZA JUIA

HECKOJIbKUX IIOJIb30BaTeNeH Ha HHUCXOsIeH J'IKHI/II/I)
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39. DMG - Directional Multi-Gigabit (manpasineHHas Iepefaga
CO CKOPOCTBIO HECKOJIBKO MHTabHT B CEKYHIY ).

40. LDPC Coding — Low-Density Parity-Check Coding (xommposanue
C KOHTPOJIEM IO YETHOCTH MAJIOH IUIOTHOCTH).

41. MSC - Modulation and Coding Scheme (cxema Moxyiamuu
¥ KOJMPOBaHMA).

42. MU - Multiple User (pexxuMm mepenadm uupopMamuu 0T 6a30Boif
CTAaHIHM MHOTHM IIOJIF30BATEIIM).

43. NSTS — Number of Space-Time Streams (YHCIO DPOCTPaHCTBEHHO-
BPEMEHHBIX IIOTOKOB).

44. Nss - Number of Spatial Streams (qHCIIO IIPOCTPaHCTBEHHEIX IIOTOKOR).

45. OFDM PHY - Orthogonal Frequency Division Multiplexing Physical
Layer (bmsmueckmifi ypoBeHb  MYNBTHIUIEKCHDOBAHHMS C  pasielieHHeM
IT0 OPTOrOHATBHBIM JaCTOTaM).

46. PHY - Physical layer (¢pusudgeckuit ypoBeHs).

47. RS coding —Read Solomon coding (xoxauposanue Puna-Conomona).

48. SC PHY - Single Carrier Physical Layer (¢usudeckuif yposens mis
OHOM Hecymei).

49. SQPSK - Spread Quadrature Phase Shift Keying (pacmmpensas
KBajipaTypHas (a30Basi MAHHITYJLAAL).

50.  SPC coding — Single Parity Check coding (omuHo9HOE KOmMpoBaHue
C KOHTPOJIEM IT0 9E€THOCTH).

51. STBC - Space-Time Block Coding (mpocTpaHCTBEHHO-BpeMeHHOE
6109HOE KOAHUpOBaHHE).

52. STC - Space-Time Coding (OpoCTpaHCTBEHHO-BPEMEHHOE
KOZMpPOBaHMHE)

53.  SU - Single User (pexwumM nepenadn urdopmanuu oT 6a30B0H CTaHIUK
OJHOMY ITOJIB30BATEIIO).

54.  SU-MIMO - Single User Multiple Input/Multiple Output (mpumererHe
TEXHOJIOTHH MHOXXECTBEHHOI'O BBOZa ¥ BEIBOJA A1 OJHOTO MOJIE30BATENA).

55.  TPC — Transmit Power Control (perymzpoBanie MOIIHOCTH II€peNaTm).

56. XOR - VYcnoBHOEe 0603HaYeHHe JIOTHIECKOM ONEPAllHH "HCKIIOYAromee
I

57.  VHT - Very High Throughput (o4emr BeICOKas mpOIyCKHAs
CIIOCOOHOCTS).

58. w/2-BPSK - w2-Binary Phase Shift Keying (n/2 nBowmunas ¢aszosas
MaHHITYJIAIHA).

59. w/2-QPSK - w/2-Quadrature Phase Shift Keying (n/2 xBamparypmas
¢$a30Bast MAHWMITYJISALAS).

60. =n/2-16QAM - w/2-16 Quadrature Amplitude Modulation
(7/2-16-m03UIMOHHAs. KBaJpaTypHast aMIUTATYAHO-(a30Bas MAHUITYJIAIIHS).».




