MCO3-R

CekTop paauoceA3n MC3

PekomeHpgauuma MC3-R M.1801-1
(04/2010)

CtaHpapTbl paanomHTepcdenca ana cucreM
LLUMPOKOINOJZIOCHOro 6ecnpoBogHOro agocryna
NnoABWMKXHOM CNyX6bl, BK1tOUaa MObuIbHbIE

M KouYeBble NPpUMEeHeHUs, AEeUCTBYIOLLNX
Ha YyacTtoTtax Hmxe 6 I'fy




ii Pex. MCJ-R M.1801-1

IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeiuBOro, 3ddexkTtuBHOro u
9KOHOMHYHOTO MCIOJIb30BaHUSl PAIMOYACTOTHOTO CIIEKTPa BCEMH CIIy)KOAMHU PaJvOCBSI3H, BKIIOYAs CITyTHHUKOBBIE
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUH KOTOPBIX
MIpUHUMAIOTCsl PekoMenanmy.

BCGMI/IpHLIe U  PCrUOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMHCCHH BBITIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKY O (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuHaemoir B Ilpmnoxxenmn 1 x Pesomommu 1 MCDO-R. ®@opwmbl, KOTOpble BiaAeibllaM MATEHTOB CIEAyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaLll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
azpecy: http:/www.itn.int/ITU-R/go/patents/en, rae Takxke coiepkarcs PykoBoasiue MPUHLMILL 110 BBINOJHEHUIO
o61eit narentHol nmomutuku MCO-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHJIAMHOBOM (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)

Cepusn HaszBanue

BO CryTHUKOBOE PaJlOBEIaHue

BR 3amnuch A7sl MPOU3BOCTBA, APXUBUPOBAHUS M BOCIIPOU3BEACHHUST; IUNICHKH AJIsl TENICBUACHUS

BS PanmoBemarenbHas ciryx06a (3ByKoBas)

BT PagnoBemarensHas ciayx0a (TeIeBU3NOHHAS)

F ®dukcupoBaHHas ciryx0a

M IlopBu:KkHASI CIyTHUKOBAasI Ci1y k04, CIIyTHUKOBAs CJIy:k0a paguoonpeneieHusl,
JIIOOUTENbCKAsI CITyTHUKOBASI CJIy?K0a M OTHOCSILIMECS] K HUM CIIYTHHKOBBIE CJIY:KObI

P Pacnpoctpanenue panuoBonH

RA PannoactpoHomus

RS CucTeMbl TUCTAHIUOHHOTO 30HIUPOBaHUS

S OuKCHpOBaHHAS CITyTHUKOBAs CIyx0a

SA Kocmuueckue npuMeHeHNs: 1 METEOPOIOTUs

SF CoBMECTHOE UCIIOJIb30BaHNE YaCTOT M KOOPAWHALIUS MEX/y CUCTeMaMU (PMKCUPOBAaHHOI
CIIyTHUKOBOH CIIy>KObI M (PUKCUPOBAHHOI CITy>KOBI

SM YpasieHue UCIOJb30BaHUEM CIIEKTPA

SNG CrnyTHUKOBBIN cOOp HOBOCTEH

TF [lepenaya curHanoB BpEMEHH U STAIOHHBIX YACTOT

\% CroBaphb M CBsI3aHHBIE C HIM BOIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepocOena Ha aHeIULCKOM —53blKe 8

coomeemcmauu ¢ npoyedypot, usiodxicentoli 8 Pezonroyuu 1 MCO-R.

Dnexmponnas nyoauxayus
Kenena, 2010 r.

© ITU 2010

Bce mpaBa coxpaneHsl. Hu oxHa U3 yacteil JTaHHOH ITyOIMKAMK HE MOXET ObITh BOCIIPOM3BEACHA C MOMOILBIO KaKHUX
OBI TO HH OBLTO CPENCTB 0€3 MPEABAPUTEIHHOTO MMCBMEHHOTO pa3perieHus MCD.


http://www.itu.int/ITU-R/go/patents/en
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PEKOMEHJALIMA MCO-R M.1801-1*

Cranaaprsl paanonnTepdeiica 1 cMcTeM IIMPOKONOJI0CHOT0 0eClIpOBOIHOT0
JA0CTYNA MOJABUKHOM CJIY:KObI, BKJIKYAsi MOOWIbHbIE U KOYEBbIe IPUMEHEHMS,
AEeHCTBYIOLINX HA YyacToTax HUKe 6 I'T'n

(Bormpocet MCD-R 212/5 1 MC3-R 238/5)
(2007-2010)

1 BBenenue

B Hacrosmeit PexoMmeHnmanuu mpeacTaBlieHbl KOHKPETHBIE CTaHIAPTHl ISl CHUCTEM LIMPOKOIOJIOCHOTO
OecripoBogHOro  moctymnal  MONBMKHOW  CiykObl. JTH KOHKPETHBIE CTAaHOApThl COAECpKAT OOIIHe
XapaKTEepUCTUKH, pa3paboTaHHble opraHM3alMsIMHU Mo pa3paborke crtanmaproB (OPC). HMcnonp3oBaHue
HacTosmell PekoMeHIanuu JOJDKHO TMO3BOJUTH MPOU3BOIMTENSIM W OIEpaTopaM ONpeneNsTh Hanboiee
IpUeMIIEMbIe CTAaHAAPTHI U CBOMX HYXI.

Ot CTaHAapThl MOAACPKHUBAIOT HII/IpOKI/Iﬁ JuariasoH HpI/IMeHeHI/Iﬁ B T'OPOACKUX, NPUT'OPOJHBIX U CEIBCKUX
paﬁOHax, paCCUMTAaHHBIX Ha MIEpeaavdy O6I_LII/IX IMWPOKOIOJJOCHBIX JAaHHBIX MHTCPHETA U JAHHBIX B PEAJIbHOM
BPCMCHHU, BKIIIOYAs TaKWC IPUMCHCHUS, KaK I'0JIOCOBasA KOH(I)epeHI_ICBHBB u BI/I,[[COKOH(I)CPCHHCBHSL.

2 Cdepa npumeHeHus

B nacrosmeii Pexomennanuu onpeaeiacHbl KOHKPETHBIE CTaHAApTHl paauonHTepdeiica ans cuctem LB/
TTOJIBIKHOM CITyOBI, IeHCTBYOMMX Ha yacToTax Hioke 6 [T, BrimtoueHHble B HacTosmnyo Pekomennauio
CTaHAAPTHI CITOCOOHBI O00ECIIEUYNBATH ITOJIB30BATEIIIM CKOPOCTh, COOTBETCTBYIOIIYIO IITHPOKOIIOIOCHOM
nepeqayde JaHHbBIX, ¢ yueToM omperneneHunit MCO-R g "6ecrpoBoaHoro Aoctymna" U "MIMPOKOIIOIOCHOTO
0ecIpoBOHOTO J0CTymNa", IpUBeAeHHBIX B Pekomenaaiuu MCD-R F.13992,

Hacrosmas Pexomenpmauusi He npegHazHayeHa HU JJIs ONPEACNICHUS NPUEMIIEMBIX IOJOC YacTOT s
cuctem LIB/1, Hu 115 pelieHust Kakux Obl TO HU OBLJIO PETYJIATOPHBIX BOIIPOCOB.

3 CootBercrByiomue Pekomengannu MC3I

Crenyromue CymecTByIOnMe PeKoMeHIannd HWMEIOT 3HAueHWEe IS pa3paboTKH JTaHHOW KOHKPETHOMH
Pexomennmamuu:

Pexomenmanus MC3-R F.1399 — CrnoBapb TepMUHOB IO OSCIPOBOTHOMY JIOCTYIIY.

Pexomenmanus MC3-R F.1763 — Crangaptel pagwouHTepdelica i CHCTEM  IIMPOKOIOIOCHOTO
0eCIPOBOAHOIO J0CTYIa B (DUKCHUPOBAHHON CITy:KO€, NEHCTBYIONINX B
IOJI0CaX 4acToT Hxke 66 I'T'm.

Pexomennmamusa MCO-R M.1678 — ApmanTtuBHBIE aHTEHHBI I CUCTEM ITOABMYKHOU CBSI3U.

Hacrosimass PexkomeHpanus [oJDKHa ObITh JOBeAeHAa [0 cBeaeHusa 2-U u 15-1 HccienoBartenbcKux
komuccuit MCO-T.

Omnpenenenne "6ecnpoBogHoro mocryma" u "LIB/]" mano B Pexomenmammmu MCDO-R F.1399, B koTopoii Takxe
MPUBOJISITCS OTIPEJIENICHNs] TEPMUHOB "(UKCUPOBaHHbIN", "TIONBIKHBIN" 1 "KOueBON" O€CIIPOBOIHOM JOCTYII.

Llupoxononocusiii 6ecnposodHoli docmyn onpenesnsercs Kak OeclpoBOIHONW AOCTYH, MPH KOTOPOM IPOITyCKHAs
CIOCOOHOCTh COCTMHEHU(M) BBIIIE, YeM IIPH NepEUUHOU CKOPOCMU, ONIPEICIAEMON KaK CKOPOCTh Mepeadyd OUTOB
1,544 Mout/c (T1) wiu 2,048 Mout/c (El). becnposoonoii docmyn OHNpenessieTcss Kak paauocoeauHeHue(s)
¢ 6a30BBIMU CETSIMH.


http://www.itu.int/rec/R-REC-F.1399/en
http://www.itu.int/rec/R-REC-F.1763/en
http://www.itu.int/rec/R-REC-M.1678/en
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4 AKPOHHMMBI 1 COKPALCHHUS

AA Adaptive antenna

ACK Acknowledgement (channel)

AN Access network

ARIB Association of Radio Industries
and Businesses

ARQ Automatic repeat request

AT Access terminal

ATIS Alliance for
Telecommunications Industry
Solutions

ATM Asynchronous transfer mode

BCCH Broadcast control channel

BER Bit-error ratio

BRAN Broadband radio access network

BS Base station

BSR Base station router

BTC Block turbo code

BWA Broadband wireless access

CcC Convolutional coding

CDMA Code division multiple access

CDMA-MC  Code division multiple access —
multi carrier

CL Connection layer

C-plane Control plane

CS-OFDMA  Code spread OFDMA

CTC Convolutional turbo code

DECT Digital enhanced cordless
telecommunications

DLC Data link control

DS-CDMA Direct-sequence code division
multiple access

DSSS Direct sequence spread spectrum

E-DCH Enhanced dedicated channel

EGPRS Enhanced general packet radio
service

EPC Evolved packet core

ETSI European Telecommunication
Standards Institute

EV-DO Evolution data optimized

FC Forward channel

FCC Forward control channel

FDD Frequency division duplex

C-IUIOCKOCTD

AnanTuBHAs aHTCHHA
Kanan noarsepxxaeHus
Certsp noctyna

Acconmanus npejacTaBuTenei
PaAMOTPOMBITIIIEHHOCTH U OM3HEeca

ABTOMAaTHYECKU TTOBTOPSIOMIUNACS 3aIpOC
OxoHeuHoe 000pyIOBaHHUE AOCTYyTIA

AJBSIHC IO PEIICHUSIM B OTPACIH
AIEKTPOCBSI3U

PexxuM acuHXpOHHOM Nepenadn
[InpokoBeImaTeNnbHbIN KaHa yIpaBaeHHUs
Koaddumment ommbdok mo duram

CeTp MIMPOKOIMOJIOCHOTO PaANOA0CTyIIA
basoBas cranuus

baszoBas cTaHIMSA-MapIIpyTH3aTOP
Bbrounsii Typ6okox

[ IupokonoaocHbIH GeclipoBOJHON TOCTYII
CBepTovHOE KOAMPOBAHNE

MHOroCTaHIMOHHBIN JOCTYM C KOJOBBIM
pazzaeneHueM

MHOFOCTaHLII/IOHHLIP'I AOCTYII C KOOOBBIM
pPasaACICHUEM U MHOTUMU HECYIITUMU
qacToTaMu

YpoBeHb COETMHEHUS
IInockocThk KOHTPOJIA

Kognosoe pacmmpenne OFDMA
CBepTOYHBIN TypOOKO

YcoBepuieHCTBOBaHHAS [I(pOBast
OecrpoBoaHAS CBSI3h

anaBﬂeHHe KaHaJIOM nepeaavun JaHHbIX

MHOroCTaHIIMOHHBIN JOCTYM C KOJOBBIM
pasaeleHueM U MPSIMBIM pacIIipeHHEM
CIIeKTpa

IIpsiMoe pacmupeHue creKTpa
Y CcOBEPIIEHCTBOBAHHBIN BBLIEICHHBIA KaHAI

YcoBepIiIeHCTBOBaHHAS CITyk0a TTaKeTHOM
paarocBs3u OOIIIETO MOJIE30BaHUS

[TakeTHas onopHast ceTb

EBponeiickuil UHCTUTYT CTaHAAPTU3ALUH
3IEKTPOCBS3U

SBOHIOHI/IOHHpOBaBIHaSI OIITUMHU3HUPOBAHHAA
nepeaadya JaHHBbIX

IIpsimoit kaHan
IIpsiMoil kKaHan yIpaBieHUs

JyTiiexc ¢ 9acTOTHBIM pa3esieHueM



FEC
FER
FHSS

FT

GERAN
GoS
GPRS

GPS
HC-SDMA
HiperLAN
HiperMAN
HRPD
HSDPA
HS-DSCH
HSUPA
I-CDMA
IEEE

IETF

IP
LAC
LAN
LDPC

LLC
MAC
MAN
MCSB
MIMO

MS
NLoS
OFDM

OFDMA

OSI
PDCP

PHS

PHY
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Forward-error correction
Frame error rate

Frequency hopping spread
spectrum

Fixed termination

GSM edge radio access network
Grade of service
General packet radio service

Global positioning system

High capacity-spatial division
multiple access

High performance RLAN

High performance metropolitan
area network

High rate packet data

High speed downlink packet
access

High speed downlink shared
channel

High speed uplink packet access

Internet code division multiple
access

Institute of Electrical and
Electronics Engineers

Internet Engineering Task force

Internet protocol

Link access control
Local area network

Low density parity check

Logic link control
Medium access control
Metropolitan area network

Multi-carrier synchronous
beamforming

Multiple input multiple output

Mobile station I1C
Non-line-of-sight

Orthogonal frequency division
multiplexing

Orthogonal frequency division
multiple access

Open systems interconnection

Packet data convergence
protocol

Personal handyphone system

Physical layer

Ypexxaamomas KOpPeKIus OO0k
Koadduruent ommbdok mo kaapam

Pacmmpenue criekTpa co Ckaukoo0pa3HOi
IIEPECTPONKOM YaCTOTHI

3aBeplleHNe BHI30BA HA YCTPOIMCTBO
(hMKCHUPOBAHHOTO JOCTYyIIa

Cets paguogoctyna crangapta GSM/EDGE
Kareropust o0caykuBaHUS

Cry>x0a makeTHOW PauOCBI3H 00IIET0o
[IOJIL30BaHUS

I'mobanpHas cuctema OMPEACIICHUA
MCCTOIIOJIOKCHUA

MHOroCTaHIMOHHBIN AOCTYI C
MIPOCTPAHCTBCHHBIM pPa3JIeICHUEM U BBICOKOH
MIPOIYCKHOH CITIOCOOHOCTHIO

JlokanpHast PaguoCCTh BBICOKOT'O Ka4€CTBA
FOpOZ[CKafI PaanuoOCCTh BBICOKOI'O Ka4CCTBa

BricokockopocTHas makeTHas epeaaya
JIAHHBIX

BrICOKOCKOPOCTHOM MaKeTHBIM JOCTYII IO
JIMHUY BHU3

BricoKOCKOPOCTHOI COBMECTHO
HCIOJIb3YEMbIi KaHaJl JUHUHU BHU3

BBICOKOCKOPOCTHOM MaKETHBIM JOCTYII IO
JIMHUH BBEPX

MHOTOCTaHIIMOHHBIN JOCTYII C KOJIOBBIM
pa3aeacHUEM I JOCTYIIa K HHTEPHETY

I/IHCTI/ITyT HWHKCHCPOB 110 J3JICKTPOTCXHUKC U
PAgHOIJICKTPOHUKE

LeneBas rpynmna no HHXEHEPHBIM IpodieMam
UHTEpHeTa

IIporokon MuTEpHET
VYpaieHue J0CTYIIOM K KaHaTy
JlokanbHas ceThb

KO,Z[ C MaJIOH IJIOTHOCTBHIO IIPOBCPOK HA
YCTHOCTH

VYrpasieHue JOTHISCKUM KaHAJIOM
VYpaieHue J0CTYIIOM K Cpejie epeaaun
TI'opoackas cethb

dopMupoBaHre IuarpaMMbl HaIIPaBJICHHOCTH
B PEKUME CHHXPOHHOTO pa3JieNIeHus CO
MHOTHMH HECYIMHU YaCTOTaMHU

CucreMa co MHOTUMU BXOJaMHU U MHOTHMH
BbIXOJaMH

IToaBm>xkHast cTaHIIUA
BHe 30HEI IpsAMOI BUAUMOCTH

MyJ'ILTI/IHJ'ICKCI/IPOBaHI/IG C OPTOTOHAJIbHBIM
YaCTOTHBIM Pa3aCICHUCM

MHOrocTaHUMOHHBIN JOCTYI C
OPTOTOHAIBHBIM YaCTOTHBIM pa3AciICHUEM

BzaumocBs3b OTKPBITBIX CUCTEM
HpOTOKOJ'I KOHBCPI'CHIIUHN IMTAKETOB JaHHBIX

CucreMa mepcoHaTbHBIX MOOWITEHBIX
TenedOoHOB

du3ndecKkuii ypoOBEHb



PLP
PT

QAM

QoS

RAC

RF

RLAN
RLC

RLP

RTC

SC
SC-FDMA

SCG
SDMA

SDO

SISO
SL

SM
SNP
TCC
TDD
TDMA

TDMA-SC
TD-SCDMA
TTA

U-plane
WiBro

WirelessMAN

WTSC

WWINA

XGP

Pex. MC2-R M.1801-1

Physical layer protocol
Portable termination

Quadrature amplitude
modulation

Quality-of-service
Reverse access channel
Radio frequency

Radio local area network
Radio link control

Radio link protocol
Reverse traffic channel
Single carrier

Single carrier-frequency
division multiple access

Subcarrier group
Spatial division multiple access

Standards development OPC
organization

Single input single output
Security/session/stream layer
Spatial multiplexing
Signalling network protocol
Traffic code channels
Time-division duplex

Time-division multiple access
TDMA-single carrier

Time-division-synchronized
CDMA

Telecommunications
Technology Association

User plane
Wireless broadband

Wireless metropolitan area
network

Wireless Technologies and
Systems Committee

Wireless widebands Internet
access

eXtended Global Platform

U-n1ockocTh

[IpoTokon Gpu3HYECcKOro ypoBHs

3aBepIeHHE BbI30Ba HA IIOPTaTHBHOE
YCTPOUCTBO

KBagparypHast aMIuinTy 1Hast MOAYJISALIUS

KagectBo oOcmy>xuBanus

OOpaTHBI KaHaAT TOCTYyIIa

Pannoudacrora

JlokanbHas panuoceTh (Tepefadn TaHHbIX)
VYrpasiieHue paauoauHuen

IIpoTokon paaroauHuu

OO6patHbIit KaHaT TpaduKa

OmHa Hecymas 9acToTa

MHOroCTaHUIMOHHBIN JOCTYN C YaCTOTHBIM
paszesieHueM KaHaloB C OJIHOM Hecylen

I'pynna noxHecynmx

MHOroCTaHIIMOHHBIN JOCTYTI C
MIPOCTPAHCTBEHHBIM pa3JIeIeHHEM KaHAIIOB

Opranuzanus 1o pa3paboTKe CTaHAapTOB

Cucrema ¢ 0JTHUM BXOJIOM H OJTHUM BBIXOJIOM
YpoBeHb 6€301MacHOCTH/CeanHca/moToKa
HpOCTpaHCTBeHHOG MYJIBTUIITICKCHUPOBAHUC
[IpoTokon cUrHATM3alUU CETH

Komossie kanaib! Tpaduka

Jyruiekc ¢ BpeMEHHBIM pa3/ieiecHueM

MHOFOCTaHHHOHHLIﬁ AOCTYII C BDEMCHHBIM
pasacieHueM

MHOTOCTaHITHOHHBIM JOCTYII C BPEMECHHBIM
pasneneHueM U OJHOUM Hecyllel yacToTon

MHOroCTaHIMOHHBIN JOCTYI C CHHXPOHHBIM
KOJZIOBO-BPEMEHHBIM pPa3IENCeHUEM

Accouuauneﬁ TEXHOJIOT Uit OJICKTPOCBA3U

ITmockocTh moIB30BaTENS
becnpoBoaHas MUPOKOIIOIOCHAS CBSI3b

BeCHpOBOZ{HaH TOopoACKad CETh

KomuteT 110 6eCHpOBOI[HI>IM TCXHOJIOTHUAM U
CcucTeéMamM

BbecnipoBoaHOM HIMPOKOMIOIOCHBIA TOCTYH K
WHTEPHETY

Pacmmpennas rnobanbHas matgopma
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5 IIpumeyanue

B  Pexomenmarmun  MCD-R F.1763  npuBomsATcs  cTaHmapThl  paauouHTepdeiica IS CHUCTEM
IIUPOKOIIOJIOCHOTO OECIPOBOJHOTO JIOCTyna (PUKCHPOBAHHOM CIY»KOBI, NEHCTBYIOIUX HA YacTOTaX
grke 66 I'T'm.

Accambres paguocssizu MCO
pexomenoyem,

1 9TO CTaHHApPTHI paduouHTepdeiica, mpencraBieHHbie B [Ipmwiokermsx 1-7, TOIDKHBI
WCIIONIB30BaThC I CHCTEM IHMPOKOMoJocHoro OGecrmpoBogHoro poctyna (IBJ]) moxBukHOW Ciry:KOBI,
JEHCTBYIONIUX Ha yacToTax Hrwke 6 [T,

ITPUMEYAHMUE 1. — B IIpunoxxeHnn 8 comepKUTCs KPaTKoe OMHMCAaHUE XapaKTEPUCTUK CTAaHAAPTOB, IPUBEIECHHBIX B
ITpunoxenwsix 1-7.

Ipunoxenue 1

IInpokonoocHbIE JIOKAJIbHbIE PAAHOCETH Mepeaayn TaHHBIX

JlokanpHBIe paguocetn nepenaun JaHHBIX (RLAN) mpeaocTaBisioT BO3MOXKHOCTD PacITUPESHIS TTPOBOTHBIX
nokanbHbIX ceTeit (LAN) ¢ uCnoabp30BaHUEM Pao B KQUECTBE CBAZYIOIICH Cpeabl. DTH CETH MPUMEHSIIOTCS
B YCIIOBHSIX KOMMEPUYECKOH Cpellbl, TJIe OHM MOTYT 00ECIeUnTh CYIIECTBEHHYI0 SKOHOMUIO C TOYKU 3PEHUS
CTOMMOCTH M BPEMEHH YCTaHOBKH CETH; B JOMAIIHHUX YCIOBHUSX, T/I€ OHU IPEIOCTABIAIOT HEAOPOTYIO U
THOKYI0 BO3MOXHOCTH YCTAaHOBJICHHUSI COSIMHEHHWH /I MHOTHX KOMITBIOTEPOB, HCIOIB3YEMBIX JIOMa; B
y4eOHBIX 3aBEICHUSX U OOIIECTBEHHBIX YUYPEKICHHUSAX, B KOTOPBIX PACTET UCIOIb30BAHUE NEPESHOCUMBIX
KOMITBIOTEPOB, MPEAHA3HAYSHHBIX IS IEJIOBOTO U JIMYHOTO UCTIOIB30BaHMsI, NCIIOIB30BaHUS B ITOE3KaX U B
CBA3M C YBEJIMUECHHEM T'MOKOCTH MeETOIOB paboThl. Hampumep, paboTHHMKH, 4bs paboTa CBs3aHa C
MOE3/IKaMH, UCTIOB3YIOT MOPTATHBHEIC MEPCOHANLHBIC KOMIIBIOTEPHI HE TOJILKO B O(UCE UM JJIOMa, HO U B
TOCTUHMUIIAX, [IEHTPaxX KOH(epeHINH, a3poIopTax, moe3/[ax, caMmosieTax u aBToMoomisx. Takum oOpazom, UM
TpeOyrOTCS, B OCHOBHOM, IPHMEHEHHUS JJIs KOYEBOTO OeCIpOBOMHOTO [IOCTYIa, CBA3AHHBIE C ITyHKTOM
Joctyna (T. €. €CITU MMOJIb30BaTENb €/IeT B aBTOMOOHIIE, TO MYHKT JIOCTYIIA TAK)KEe HAXOIUTCS B aBTOMOOHIIE).

CraHmapTsl MIUPOKOIIOJIOCHBIX JIOKAIBHBIX pamuoceTel coaepxkarcs B Pekomernannun MC3-R M.1450, n ux
MOKHO CTPYIIIHPOBATH CIETYIOIINM 00pa3oM:

- IEEE 802.11
- ETCU BRAN HIPERLAN
- ARIB HiSWANa

1 Cranpapr IEEE 802.11

Pabouas rpymma IEEE 802.11™ paszpabotana crangapt RLAN, IEEE Std 802.11-2007, KOoTOpBIif BXOJHUT B
ceputo ctangaproB IEEE 802 nns nmokadbHBIX M TOPOACKHX ceTeil. biok ympaBieHHs AOCTYIIOM K cpene
nepenaun (MAC) B IEEE Std 802.11 mpennasHaveH it MOAAEPKKH YCTPOMCTB (PU3NUECKOTO YPOBHS 11O
Mepe WX BO3MOXXHOTO BHEAPEHHS B 3aBHUCHMOCTH OT mMetorierocs crekrpa. Crangapt IEEE Std 802.11
neiicteyer B mojoce 2400-2500 MI'm, a Takxke B momocax 3650-3700 MI'm, 4,94-4,99 I'Twu,
5,03-5,091 I'Tu, 5,15-5,251Tn, 5,25-5,351Tu, 5,47-5,7251Tnq wu 5,725-5,850 [Tu. Crangapt
IEEE Std 802.11 wucmoms3yeT METOA pacIIUpeHHUsi CHEeKTpa CO CKauyKooOpa3HOW MepecTpONKON YacTOTHI
(FHSS), meTonx mpssmoro pacmmpenus criektpa (DSSS) u MeTom MyJIBTHIIIIEKCHPOBAHUS C OPTOTOHATEHBIM
yacToTHBIM paszaeneHuem (OFDM).


http://www.itu.int/rec/R-REC-M.1450/en
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YTBepkaeHHbIE TonpaBku K 0a3zoBomy crangapty IEEE 802.11-2007 Bkro4aroT U3MepeHHe paguopecypcea
6ecnipoBoanbix JIBC (IEEE 802.11k), Owictpeiii mepexon mis 6a3oBoro Habopa ycimyr (IEEE 802.11r),
ncrionp3oBanue B CoemmHeHHBIX Illtatrax Awmepukum dacror 3650-3700 MI'm (IEEE 802.11y) wu
YCOBEpILIEHCTBOBAHMUS B IIeIsIX obecredenns 6osee BbICOKOH npomyckHoii ciocoonoctu (IEEE 802.11n).

URL Pab6oueit rpymmer IEEE 802.11 — http:/www.ieee802.0org/11. Cranmapt IEEE Std 802.11-2007 u
HEKOTOpBIE TMOIMpPaBKH JOCTYNmHBI OecmiatHO yepe3 mporpammy Get IEEE 802™ mo azpecy:
http://standards.ieee.org/getieee802/802.11.html, a Oymymue TOMPaBKH CTaHYT JOCTYHHBIMH TaKXe
OecrulaTHO uYepe3 ILIeCTh MECALEB II0CJIEe UX ONyOIMKOBaHMA. YTBEP)KACHHBIC IONPAaBKU U HEKOTODbIE
MIPOEKTHI ITOTPABOK MOTYT OBITH IPHOOPETEHBI O aapecy: http://standards.ieee.org/getieee802/drafts.html.

2 Cranpapt ETCH BRAN HIPERLAN

Omucanne craggapra HiperLAN 2  0Owpmio  paspaboraHo TeXHHYECKMM  KOMHTETOM IO CETSIM
mmpokononocHoro paauogoctymna (TC BRAN) ETCH. HiperLAN 2 mpencrapnsier coboii THOKUN CTaHIapT
RLAN, npenna3HadeHHBIN 111 00ecriedeHns] BEICOKOCKOPOCTHOTO JOCTYIa CO CKOPOCThIO 10 54 Mbut/c Ha
¢uznueckom ypoHe (PHY) k pasmu4HbIM ceTsiM, BKIIIOYash CETH, Oasupyromlyecs Ha MPOTOKOIE
Hurepuet (IP), koTopsie 00bI9HO HCMONB3yIOTCA B cucteMax RLAN. OmpeneneHsl YpOBHH KOHBEPTEHITAH,
KoTOphie obOecrieunBaroT B3aumojeiicteue ceredl Ethernet, IEEE 1394 u ATM. ba3oBeie npuiioxeHus
BKJIIOUAIOT Tiepefady [aHHBIX, Tojoca M BHIEO, C YYETOM KOHKPETHBIX MapaMeTpoB KadecTBa
obcmyxuBaamsa. Cucrema HiperLAN 2 MokeT pa3BepThIBAaThCA B OHCaX, KIACCHBIX KOMHATAX, YKHIIBIX
JoMax, 3aBOJICKMX MOMEIIEHUSX, "TOpSYNX TOYKax', HallpUMEp B BBHICTABOYHBIX 3ajlax, W, B Ooiee o0IieM
CMEICIIE, TaM, T1e Nepeaaya mo paguo 3G(HEeKTUBHO 3aMEHSET WK AOTOIHSAET MPOBOJHBIE TEXHOJIOTHU.

Cranmapt HiperLAN 2 mnpenHasnaden st pabotel B momocax 5,15-5251Tm, 5,25-5351Tum u
5,47-5,725 ITu. K 6azoeiM omucanusiM otHocsatcs: TS 101 475 (pusudueckuii yposensn), TS 101 761
(ypoBeHb yrpaBicHu KaHaIOM nepenadn gaHHbBX) 1 TS 101 493 (ypoBHHM KOHBepreHIuu). Bee ctangapThl
ETCH MoxHO TONIyYHTH B 3JEKTPOHHON dopme 1o ampecy: http://pda.etsi.org/pda/queryform.asp, ykazas
HOMEp CTaHJapTa B OKHE BBOJIa MOMCKOBOTO 3ampoca.

st cranmaproB HIPERLAN 2 texamdeckum komuteToM BRAN ETCH Takke pa3paOOTaHBI ONMHCAHUS
WCIBITAaHUI Ha COOTBETCTBHE, MPU3BAHHBIX FapaHTHPOBATh (QYHKIIMOHAIBHYIO COBMECTUMOCTh YCTPONCTB U
MPOJYKTOB, BBIMYIIEHHBIX Pa3IMYHBIMUA Tpou3BoauTesiMA. ONHCAHUS WUCHBITAHWHA BKIIIOYAIOT B ceOs
WCIIBITAaHUS paJMOKaHalIa U IPOTOKOIIA.

TC BRAN ETCH pabotaeT B TecHOM KoHTakTe ¢ Paboueit rpymnmoit 802.11 IEEE-SA, a Takxe ¢ STOHCKAM
®opymom MMAC (Pabouas rpymma mo cersiM BBICOKOCKOPOCTHOTO O€CIpOBOJHOTO JOCTYIa) C LENbIO
rapMOHHU3alMU cucTeM A nuanazona 5 [T, papaboraHHbIX 3TUMH TpeMs Gpopymamu.

3 MMAC? HSWA*

MMAC HSWA paspa6oran, a ARIB> yrBepxkaeH U OmyOIMKOBaH CTAHIAPT CUCTEMBI CBS3H
ITUPOKOITOJIOCHOTO TTOJIBIDKHOTO TOCTyMa. DTOT ctanaaptT HazpiBaeTes HISWANa (ARIB STD-T70). Cdepa
MPUMEHEHUS] TEXHUYECKUX ONHMCAHWH OrpaHW4MBacTCs paauouHTepdeiicom, mHTepdeiicaMu K yciayram
noJicucTeM OECHPOBOAHOM CBS3M, (YHKUMSMH YPOBHS KOHBEPICHIMH M BO3MOXHOCTSMH MOJACPIKKH,
HEOOXOIUMBIMHU ISl peau3aliy yCIyT.

B Texamdeckux ommcanusx conepxkarcs ypoHu PHY u MAC/DLC, koTopsie He 3aBUCAT OT 0a30BO# ceTH,
a TaK)Ke YPOBEHb KOHBEPI'CHIIUU, KOTOPBIN 3aBUCUT OT 0a30B0Oil ceTH. THIIOBAst CKOPOCTh Mepeiayn JaHHBIX
cocraBisier 6-36 Mout/c. Mcnonbdytorcs metoq OFDM u cxema TDMA-TDD. Crammapt crnocoOeH
MONJEPKUBATh MYJIbTUMEIUHHBIE TIPWIOKEHHS C TOMOIIBI0 MeXaHW3Ma YIpPaBICHHWS KadeCTBOM
obocnyxuBanus (QoS). B mpenenax JOKaJbHOW 30HBI OOCIY)KHBAHHS IOANCPKUBACTCS OrpaHHUUCHHAS

3 CoBeT 10 NPOJBUKEHHIO MYJITUMEIUIHBIX CHCTEM CBSA3M MOJABMKHOTO I0CTyNa (B HACTOAIIEE BPEMs Ha3bIBAeTCSA
"®opyM 10 MyJIBTUMEIUHHBIM CHCTEMaM CBSI3H MOJBIKHOTO Aoctyna” win "®opym MMAC").

4 KoMHTeT M0 BLICOKOCKOPOCTHOMY G€CIPOBOHOMY JIOCTYITY.

Acconuarys IpoMBIIIJIEHHBIX ¥ KOMMEPYECKUX MPEeIIpUATHIA B 001aCTH pauo.


http://www.ieee802.org/11
http://standards.ieee.org/getieee802/802.11.html
http://standards.ieee.org/getieee802/drafts.html
http://pda.etsi.org/pda/queryform.asp
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MOOHUIILHOCTh TIONB30BaTeNs. B HacTosIee BpeMs MOANCPKUBACTCS OOCTYy»KHMBAaHUE TOJNBKO B CTaHIApTe
Ethernet.

Cucrema HiSWANa neiictsyet B muanazone 5 [Ty (4,9-5,0 [T u 5,15-5,25 I'T'm).

Ipuioxenue 2

Hasemublie paguonnrepgeiicsl cucrembl IMT-2000

HasBanus paznenoB B3stel U3 0. 5 Pekomenmauuun MC3-R M.1457. B stoil PekoMeHnnanum Mo>XKHO HaWTU
JIOTIOJTHUTENbHYI0 YTOUHEHHYIO HH(POPMAIIHIO.

1 IMT-2000 CDMA ¢ npsiMbIM pacuidpeHnemM crnexkrpa’

B cxeme oprammsanmm pamgmomoctynma B cetm UTRAN wucnomesyercs merom CDMA ¢ mpsMbiM
pacmmpenneM crekrpa (DS-CDMA), npu KOTOpoM cHekTp HH(OpPMaluu pacmypsiercs A0 TOJO0CH
HIMPUHON mpuOnu3nTensHo 5 MI'1 ¢ ucmonp30BaHneM YMTIOBOM ckopocTH 3,84 Muuna/c. [ns oGecrieueHust
BBICOKOCKOPOCTHOI'O TAKETHOTO JOCTYIa UCHOIb3YIOTCS MOAYIISLMS Oojiee BeIcokoro nopsiaka (16-QAM Ha
nuHUN BHU3 U 16-QAM Ha JIWHHHM BBEpX), aHTCHHHI ¢ MHOTOKAHAJIBHBIM BXOJIOM M MHOTOKaHAJIBHBIM
BbIxozioM (MIMO), ynyumnenHas moanepxka L2 nms BBICOKHMX CKOpOCTEH Mepenadyd JaHHBIX M METOMbI
KoAupoBaHus (TypOOKOIbI).

Kaxnprit pammokamp mmutenbHOCTEIO 10 Mc memmtes Ha 15 maTepBasioB (2560 YHTIOB/MHTEpBAN IIpH
YUMoBOi ckopoctu 3,84 Muwmma/c). Takum 00pa3oMm, (U3NYECKHUI KaHA OMpEACTsAeTCS KOAOM (pAaoM
komoB). Jma xananma HS-DSCH (BBICOKOCKOPOCTHOW MaKeTHBIH OOCTyn 1o jJuHuM BHU3, HSDPA),
YCOBEPIIIEHCTBOBaHHOTO BhIAeneHHoro kanana (E-DCH) (BBICOKOCKOPOCTHO# MaKeTHBIN IOCTYI O JIHMHHUA
BBepX, HSUPA) u cBs3aHHBIX C HUMH KaHaJOB I[epeladll CHUTHAJIOB, ONPEAENAIOTCS CyOKaapbl
JUIMTETIBHOCTBI0 2 MC, COCTOSIIIME W3 3 BPEMEHHBIX HMHTEPBANOB. OJTa TEXHOJOTHA OOecle4rnBacT
MaKCHMaJbHYIO CKOPOCTh TIepeayuu, MpUOIKaroyrocs k 42 Mowut/c mist muHuil BHU3 U 10 11 Mout/c ans
nuHUHA BBepX. [Ipu Xopommx yciIoBHAX pacmpocTpaHeHUs (HalpuMep, MyCThIHS, TPAaBIHUCTAs U PaBHUHHAS
MECTHOCTb, MPUOPEKHBIE 00JIACTH U T. 1.) MOTYT OBITh TOCTUTHYTHI OOJBIIIHIE pasMephl coT (10 180 km).

Hns obecrieuenust 3(p(HEKTUBHONM MOANCPKKH BO3MOXKHOCTH YCTAHOBJICHHSI COCAMHEHHS B COCTOSIHUH
IIOCTOSHHOTO IOJKJIIOYEHHS IPU OJHOBPEMEHHOM OOECICUeHHMHM SKOHOMMU pacxoja Toka Oaraped B
000pYZOBAaHHH TIOJIL30BATENSI U MOBBIIICHIH €MKOCTH pagnonHTepdeiica crienuduKanii BKIIOYAIOT TaKKe
¢yskuuio Gecnepedoitnoro maketHoro moxakitoueHus (CPC). Ilepenaua romoca B ceTH ¢ KOMMyTalUeH
KaHalloB noaaepsxupaercs myteM HSPA.

Paguounrepdeiic npenHasHayeH [UId OCTaBKY INHPOKOTO [HANa3oHa yCIOyr C Leibio 3ddextuBHON
MOJICPXKKU YCIYT ceTell ¢ KoMMmyTaluei kanaioB (T. e. ceredd Ha 6aze KTCOII u LICUC), a Takxke yciyr
ceTeid ¢ KOMMyTanued makeToB (T.e. cered, Oasupyrommxcs Ha mpotokone IP). Paspaboran ruOkuit
IIPOTOKOJI PaJyOCBA3U, NPEAHA3HAUYEHHBIN A TeX CIydaeB, KOTJa I0JIb30BaTellb MOXET HCIOJIb30BaTh
HECKOJIBKO Pa3IMYHBIX YCIIYT, HAPUMEp Tepeaady peduu, TaHHBIX U MyJIbTUMenna, OO IMHEHHBIX B OJTHON
Hecymed. OnpeeneHHble yCIyr paJuoKaHaia 00eceynBaoT NOAAEPKKY YCIYyT KaK B peaJbHOM BpEMEHH,
TaK U HE B PEIbHOM BPEMEHH, ITyTEM HCIIOJIb30BAHUS IPO3PAYHOMN W/UIM HEIPO3PAYHOH TPAHCIOPTUPOBKU
JMaHHBIX. MiMeeTcs BO3MOXKHOCTh PeryJInpoBaHus KadecTBa oOcyxuBanus (QoS) ¢ TOUKH 3peHUs 3aEPiKKH,
BEPOSITHOCTH MPUHATHUS OIINO0YHOTO OMTa 1 K03 dunmenTa ommnbok no kagpam (FER).

ApPXHUTEKTypa CETH PaJHOAOCTyNa TAaKXKe 00ecHeuyuBaeT MOIAEPIKKY YCIyr MyJbTUMEIUHHOTO BELIAHUS U
MHOI'03/IpECHON Ilepesiadu, T. €. MO3BOJISIET OCYLIECTBIATH paclpeneleHUe MYJIbTHUMENUIHHOI0 KOHTEHTa
rpymmaM MoJjib30BaTelNel o KaHally CBSI3U IIYHKTa CO MHOTMMH ITyHKTaMHU.

6  Cwm. 1. 5.1 Pexomenmarmu MCD-R M.1457.
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Cers E-UTRAN BHenmpena Uil pa3BUTHA TEXHOJOTMHM paAWOAOCTYNIa B HAIPAaBJICHUU TEXHOJIOTUU
paguoIOCTyNIa C BBICOKOW CKOPOCTBIO MEpeJauyd JAHHBIX, HU3KUM 3ala3iblBAHHEM M ONTHUMHU3aLueH
makeToB. Ceth E-UTRAN mopmepkuBaeT pekHMM MAacCIITaOHPyeMOH IMPOIYCKHONH CIIOCOOHOCTH ISt
pacnipenenenuii criektpa oT meHee 5 Ml no 20 MI'1T kak Ha JMHUSIX BBEpPX, TaK M Ha JIMHUSX BHU3.
Apxurektypa cetn paguopoctynma E-UTRAN coctour u3 pasBepHyThIX 0a30Bbix craHiuii NodeBs
UTRAN (eNBs). eNB BbIonHAIOT (DYHKIIUH BEAYIIETO y37a YIpPaBJIEHUS PagUOpecypcaMi, CKaThusi U
KoaupoBaHus IP-3aronoBkOB NOTOKA IONb30BAaTENbCKUX NAHHBIX M T. A., eNBs B3auMocCBs3aHbI ApYyT ¢
JIPYTOM U MOACOSINHEHBI K MakeTHoH onopHoit cetu (EPC).

B cetn E-UTRAN cxema pannonocTyna Ha JIMHUM BBEpX OCHOBaHAa Ha oaHOH Hecymeil FDMA, a umeHHO
Ha DFTS-OFDM. Pasnoc moanecymmx coctaBiasgeT 15 k['m. Cxema MoAymsIuu A JUHUU BBEPX
coctaBnsier 10 16-QAM, a dakynpratuBHO — 64-QAM. Cxema paguonoctyna Ha nuHud BHuU3 E-UTRAN
ocHoBaHa Ha oOkryHOM OFDM, ucnomp3yromeM nuknuveckuii mnpedukc. Pasnoc mognecymmx OFDM
coctaBisieT 15 kI'1. Cucrema MIMO mna omuHoro moise3oBarens U cucrema MIMO it HECKOIBKHUX
MoJp30BaTeeil ¢ 2 u 4 nepeallMMU aHTEHHAMU ToiepkuBatoTcs. [IukoBasi CKOpOCTh Nepeayu JaHHBIX,
npesbimaromas 300 MouT/c, MokeT OBITh JOCTHTHYTA MpH Tojoce mpomyckanus B 20 MI'm, MIMO u
MoayJsiuu  Oosiee BeICOKOTo mopsnka mo 64-QAM. B cerm E-UTRAN kaxnaeiii pampokamp HMeeET
JUTATETLHOCTH 10 MC, a HAMMEHBIIINM BPEMEHHBIM HMHTEPBAJIOM SIBJISICTCS ONMH CYOKaAp IHTEILHOCTHIO
B 1 Mc. [lepenaun 1o JUHUKM BBEPX U JIMHUW BHU3 Pa3lICICHbI B 00JaCTH YacTOT.

2 IMT-2000 CDMA co0 MHOTHMH HECYUIHMH 4aCTOTAMHU

Pagnounrepdeiic crangapra CDMA-2000 co MHOTMMH HECYMIMMH IPEJOCTaBIseT ABE BO3MOKHOCTH
pabotel: B pexxume cdma2000, B KOTOPOM HCIIOJIB3YETCS OAHA MM TPU HECYLIME PaJnoyacToThl JIHOO B
peXHMe BBICOKOCKOPOCTHOM nakerHoi nepenayn naHHbix (HRPD) cdma2000, B KOTOpOM HCTIONB3YIOTCS OT
OJTHOM JI0 MISATHAIIATH HECYIIIUX PATUOYACTOT.

Pexum cdma2000 mognep>xuBaeT OJHY WM TPU HECYIIHE PaJlOYacTOTHI CO CKOopocThio 1,2288 Muumna/c.
PamnounTepdetic mpemHazHavyeH Ui AOCTaBKM MIMPOKOTO JHAINa30Ha YCIYT C UENbl0 3QQPEeKTUBHOU
TIOAMIEPIKKH YCIIYT CeTe ¢ KoMMmyTanuel maketoB (T. €. cereir Ha 6aze KTCOII u IICUC), a Ttaxke yciayr
ceTeil ¢ KoMMyTamuel TakeToB (T.e. ceTel, Oasupyrommxcs Ha mpotokoiie IP). Pa3paboTan mpoTokomn
paanocCBs3Y, IpeaHa3HaueHHBIN IS TeX CIIydaeB, KOTJa IMOIb30BaTEIh MOXKET OJTHOBPEMEHHO HUCTIOIH30BAThH
rHOKUM 00pa3oM HECKOJNIBKO PAa3UYHBIX YCIyr, HalmpuUMep Mepeiady pedd, NAHHBIX W MYJbTHMEIHa,
00bEeIMHEHHBIX B OAHOW Hecyiel. OnpeneieHHble YCIyTd paluoKaHala 00ecreunBaroT MOICPKKY YCIyT
KaKk B pealbHOM BpPEMEHH, TaK M HE B peallbHOM BPEMEHH, MYTEM HCIOJIb30BaHHS TPO3PAvYHON H/HIIH
HETNpPO3pavyHOl TPAaHCIIOPTHPOBKH JaHHBIX. MMeeTcsi BO3MOXKHOCTH perynupoBaHusi QoS ¢ TOUKH 3peHust
3aJiep KKH, BEPOSITHOCTH MpUHATHA omrboyHoro outa u FER.

Onucanue paguouHTepderica COACPKUT yCOBEPIICHCTBOBAHHBIC XapaKTEPUCTUKU IS OJHOBPEMEHHOMN
BBICOKOCKOPOCTHOH TIaKeTHOW Tiepefadyd JaHHBIX H JPYTHX YCIyT, HampuMep IMepeJayd pedd ¢
WCTIONBb30BaHMEM OJHOW Hecymieil. B YacTHOCTH, BKIIFOUEHBI XapaKTEPUCTHKH YCOBEPUICHCTBOBAHHON
0o0paTHOM JMHHH, NAIONIEe BO3MOXXKHOCTH IMOBBIIICHUS €MKOCTH W TIOKPBITHS, MEepellayd JaHHBIX ¢ Oolee
BBICOKOM CKOPOCTBIO IO CPABHEHHUIO C CYIIECTBYIOIIEH MaKCHUMaJIbHOM CKOPOCTHIO Ha JMHWUU BBEpX, U
COKpAIIICHUS 3aIePKKU U €€ KoJieOaHus B 00paTHOHW TUHUH.

ApPXUTEKTypa CETH PaJfoJ0CTyla Takke 00ecledynBaeT MOAAEPKKY yCIyT MyJIbTUMEIUHHOTO BEIIAaHUS U
MHOTO3JPECHON Tepenadr, T. €. MO3BOJIAET OCYIIECTBIATH pacIpeleleHne MYJIbTHMEIUITHOTO KOHTEHTa
rpymmaM MoJjib30BaTelNel Mo KaHally CBSI3U IIYHKTa CO MHOTMMH ITyHKTaMHU.

B pexxume HRPD ¢dma2000 mpsimoii kaHasi, OpraHM30BaHHbIA Ha 0a3e OT OJHOTO J0 MATHA/IATH KaHAJIOB
HECYIIMX PaJnovYacTOT, COCTOUT U3 CIEAYIOIIUX KAaHAJIOB C BPEMEHHBIM Pa3AeliecHHEM: MUIOTHOTO KaHaua,
MPSIMOTO KaHaa yIpaBlIeHHS JTOCTyNnoM K cpene nepenaun (MAC), kaHalla yrpaBiieHUs U TPSIMOTO KaHall
Tpaduka. B mpsamom kanane Tpaduka mepeaaroTcs MaKeThl JaHHBIX MOJIB30BaTeNsl. B kaHane ynpamieHuUs
MIepealoTCsl YIpaBIAIONIe COOOIICHHS, a TaKXKe MOXeT MepemaBaThcs Tpaduk momp3oBatens. [lamee
KKIBIH KaHAI pa3/ieisieTcs Ha KBaApaTypHbIE KaHAIBI C pa3/ie]IeHneM Ha OCHOBE KOJIOB Y OJIIa.

Kanan MAC HRPD cdma2000 cocTouT U3 IByX MOJIKaHAIOB: 0OPaTHOTO KaHalla PeryJINpOBaHHUS MOIIHOCTH
(RPC) u xanama oOparnoii aktuBHOCTH (RA). B kamane RA mepemaercs MOTOK OWTOB, COIEpIKAIInX
nHpopMaIuio 06 akTHBHOCTH 0OMeHa TpadukoM B oOpatHOM KaHaie (RAB). Kaxsrii cumBon kanana MAC
MOAYJUpPYeTCs MeToaoM nBOMYHOU (azoBoit mammmyisaiuu (BPSK) ¢ wucmonms3oBaHmeM omHOTO U3
LIECTUECSITH YeThIpeX 64-pUYHBIX KOJOBBIX CIOB Y OJIIIa.

7 Cwm. m. 5.2 Pekomermaminu MCD-R M.1457.



Pex. MC2-R M.1801-1 9

IIpssmo#t xananm Tpaduka HRPD c¢dma2000 sBusercs KaHaIOM TAKETHOH Iiepemadd C TEpPEeMEHHOU
CKOpOCTHI0. JlaHHBIE MOIb30BaTENS, TOCTYAIINE C OKOHEYHOTO 000pyIOBaHMS TOCTYTA, MEPETAI0TCS CO
CKOPOCTEI0, KOTOpast m3MeHseTcs B mipeaenax 38,4 kout/c — 4,9 MOuT/c Ha KaXKIyI0 HECYITYIO CO CKOPOCTBIO
1,2288 Muumna/c. JlaHHBIE TpsSMOTO KaHajga TpadWka W TPSIMOrOo KaHajla YIPaBICHUS KOIHUPYIOTCS,
CKpeMOIHpyroTCs 1 epeMeskatoTcs. C BBIXOIOB KaHAIBHOTO YCTPOHCTBA MEPEMEKEHHUS JaHHbBIE TIOCTYIAIOT
Ha MOIYJISTOP QPSK/8-PSK/16-QAM/64-QAM. [Ipu HEOOXOMMOCTH MOIYTUPOBaHHEIE
MIOCTIEIOBATEIbHOCTA ~ CHMBOJIOB ~ TIOBTOPSIIOTCST W mpopexkuBatorcsa.  [lamee  pesynpTupylomme
MIOCTIEIOBATEIbHOCTA  MOZAYJIMPOBAHHBIX CHMBOJIOB pasfeNsioTcsa, obOpasys 16 map (cuHGa3HBIX ©
KBaJIpaTypHBIX) MapaJieNlbHBIX MOTOKOB. K KaxaoMmy mapajuieIbHOMY IOTOKY NPUMEHSETCS OTIeNbHas
16-puaHas QyHKITHS YOIa ¢ YUTOBOM CKOPOCTBIO, ¢ TEM YTOOBI JOBECTH CKOPOCTH Iepeaadd CHMBOJIOB
Yomma go 76,8 kcumBos/c. CHMBONBI BCEX TOTOKOB, KOIWPOBAHHBIE C TIOMOIIBI0 (QDyHKIWA Youma,
o0peuHAIOTCS,  00pa3ys  eawHble  CHUHGA3HBIA W KBaIpaTHYHBIH  TOTOKA C  YHIIOBOM
ckopocThio 1,2288 Munmna/c. [lonyduBmimecs: B pe3yJIbTaTe YUIBI TOABEPTalOTCS BPEMEHHOMY YILIOTHCHHIO
C YnTaMH peamOyIIbl, MMIOTHOTO KaHana u kKaHaina MAC, o0pasys pe3yJIbTHPYIOIIYIO TIOCIeI0BATEIbHOCTh
YHUIIOB JJIS1 OTIEPaIN KBapaTypHOTO PacIIUpeHusI.

ITakeTs! ¢u3mdeckoro ypoBHsA I mpsMoro kaHama Tpadmka HRPD cdma2000 moryTt mepemaBaThes B
HWHTEpBaaX, YUCJIO KOTOPBIX cocTaisaeT oT 1 g0 16. Ecnu BbiAenseTcss HECKOJIbKO UHTEPBAIOB, TO TIPH UX
mepeavye BBHIMONHACTCS TEpEeMEKEHHEe B TIpeleax dYeThIpeX WHTEpPBAIOB. 10 eCTh IepenaBaeMbIe
WHTEPBaJbl, COAEPIKAIINE MTAKeThI, ACTATCS HA TPH MMPOMEXYTOUYHBIX BPEMEHHBIX WHTEpBaja, a HHTEPBAJIBI,
coJieprKallye IPYTHe MAaKeThl, TePealoTcs B MPOMEXYTKAaX MEXKAY STUMH NepeaBacMbIMI WHTEPBATAMHU.
OcTraBmecss BpeMEHHBIE WHTEPBaJbl, KOTOpPHIE HE OBUIM TepemaHbl, He TMepeialoTcs, W CIEAYIOIIUi
BBICTISIEMBI HMHTEpBAJ HCIONB3YeTCS Ui Tepefadd BPEMEHHOTO WHTEepBala CIEQYOIIero ITaKeTa
(hM3udecKoro ypoBHSI.

O6partnserit kananm HRPD ¢dma2000, opraam3oBaHHBI Ha 6a3¢ OT OJHOTO JO MATHAIIATH KaHAJIOB HECYIIUX
paarovacToT, COCTOMT W3 KaHaia JOCTyma M oOpaTHoro kaHama Tpaduka. Kanan moctyma ncmomb3yercs
OKOHEYHBIM 000pyZOBaHUEM AOCTYIa TSI WHUIMHPOBAHUS IPOIECCA CBA3H C CETHIO OCTyNa WM IS
OTBETa Ha COOOIIEHHUE, OTIPAaBIEHHOE 3TUM 00opynoBanueM. KaHan A0CTymma comepKuT MAIOTHBINA KaHal U
KaHan JaHHbBIX. OOpaTHBI KaHam Tpaduka WCHOIB3YeTCs NOABMKHON CTaHIMeW g mepenadn
TTOJTH30BATEIBCKOTO TpadWKa WIM CUTHAIBHONW WH(MOpMAuu B ceTh mocTyma. OOpaTHBIN KaHan Tpadwuka
HRPD ¢dma2000 comepUT MIIOTHBIA KaHa, KaHAT yKa3aTelsi CKOpocTH B oOpatHoM kaHaie (RRI), kaman
yrpaBieHus ckopocTbio mepemadn maHHbIX (DRC), kamanm monteepknenns (ACK) m kaHan mepemadn
nmaHHbIX. [loap30BaTensckue MaHHBIE 71 TEPMHHAJA JOCTYyIa MEPEJaroTcsl CO CKOPOCThIO OT 4,8 KOUT/C 10
1,8 MOuT/c Ha KaXIyI0 HECYIIYIO co ckopocThio 1,2288 Muma/c. Kanan RRI ucmonb3yeTcs mist ykazanus
CKOPOCTH JaHHBIX, TIepelIaBacMbIX B KaHaie oOpartHoro Tpaduka. Kamamr RRI moasepraercs BpeMeHHOMY
VIDIOTHEHUIO ¢ MAJIOTHBIM KaHamoM. Kanan DRC ucmonp3yeTcss TOMBWKHON CTaHIMEH M1 YKa3aHUS CETH
JOCTyTIa CKOPOCTH TIepeladd JaHHBIX, KOTOpas MOANEpKHBaeTCs B NMPSAMOM KaHaie Tpaduka, a Takxke
HaWJIydIIui ceKTop oOciykuBanus s npsiMoro kaHamra CDMA. Kananr ACK #cmons3yeTcsi OKOHESTHBIM
000pyIOBaHUEM JIOCTYTIA B IENSIX MHPOPMHUPOBAHHUS CETH TOCTYIa O TOM, YCIIEUTHO JIU MPHHATHl TaKETHBIE
TaHHEIE, TIepelaBaeMble B IPSIMOM KaHajie Tpaduka.

IIpu ycomepmeHcTBOBaHHOM noctyrie HRPD mpumensioTcs THOPHIHBINH aBTOMAaTHYECKHA TTOBTOPSIONTHHCS
3anpoc (H-ARQ), xaapbl MeHbIIIEro pa3smepa, OBICTpOe IUIaHWPOBAaHKE/ YIIPABICHHE CKOPOCTHIO TTepeaadn,
aJanTUBHBIE MOAYJSIIHA W KOJWUPOBaHHME, YBEIMYUBAIONIME IHWKOBYIO CKOPOCTh I€peladydl NaHHBIX |
MIPOITYCKHYIO CIIOCOOHOCTH CUCTEMBI B 00paTHOM KaHaJIe ITepeaayn.

2.1 CucreMa cBepXIINPOKONOJIOCHON MOABUKHON CBA3H

Cucrema CBepXUIMPOKONONOCHOH moaBmxHOM cBsizu (UMB) obecnieunBaeT yHHPULIUPOBAHHOE MPOEKTHOE
peuieHue [ PEKUMOB IIOJHOTO AyIekca u nonyaymekca FDD u TDD ¢ noppepxkodl mis
MacHITabupyeMOl MPOITyCKHOM criocoOHoCcTH Mexay 1,25 MI'pu 20 MI'. DTa cuctema npenHa3HavueHa s
o0ecreyeHus] yCTOWYMBOTO MOOMJIBHOTO  IIMPOKOIOJOCHOTO JOCTyHma M ONTHMHU3UPOBaHA  JUIS
rapaHTUPOBAHUS BBICOKOH 3((EKTUBHOCTH MCIOIB30BAaHMS CIEKTpa U HEOONBLIOr0 BPEMEHU OXKUIAHUS 3a
CUET HCTONB30BaHHS YCOBEPIICHCTBOBAHHOW MOAYJISLUH, aJalTalidd KaHAJIOB M CIHOCOOOB Mepeiavd C
MOMOIIBIO HECKOJIBKHUX aHTEeHH. Mcmonp3yroTest ObIcTpast mepeaapecanusi, ObIcTpas peryJTupoBKa MOIIHOCTH
1 MEXOTpacieBOe yNpaBleHne NOMeXaMH. AJaNITUBHOE KOJUPOBaHUE U MOyl ¢ CHHXpOHHBIM H-ARQ
u  TypOokoaupoBanueM (pakynpratuBHbE LDPC) wucnonp3yrorcss IS JOCTHXKEHHST — BBICOKOH
3G GEKTUBHOCTH HCINOJNB30BaHUs cHekTpa. IlmanumpoBanue mnoamonoc obecrneynBaeT OoJiee BBICOKOE
Ka4ecTBO paboTHI B MPSAMOM M 00paTHOM KaHale ITyTEeM UCIONb30BaHHs MPEUMYIECTB pa3HECEHUS] MHOTHX
MOJIb30BaTeNeH I TpauKa, YyBCTBUTEIFHOTO K 3aIa3/IbIBaHHIO.
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[IpsiMoii KaHam OCHOBaH HAa MHOTOCTAHIIMOHHOM [OCTYII€ C OPTOTOHAJIBHBIM YaCTOTHBIM pa3leiieHHEM
(OFDMA), ycuJIeHHOM METOJaMU Tepeladdl ¢ HCIOJIb30BAaHHEM HECKOJNBKHX aHTeHH, BKiodas MIMO,
(dopMHpOBaHNE AMAarpaMMbl HaNpaBIEHHOCTH C OOpaTHOM CBA3bI0 M MHOTOCTAaHLMOHHBIA MOCTYI C
[IPOCTPAHCTBEHHBIM pasielieHreM KaHanoB (SDMA) mpu MakcuMaabHOM 0OIIEM NPOCTPaHCTBEHHOM
MyJIbTHIUIEKCUPOBAHUN YETBEPTOro MOpAAKa. MHUHMMaJbHOE BpeMs OXHIAHHMA IHOBTOPHOH Iepegadd B
OpsSIMOM KaHajle COCTaBJIsIeT MPHONM3UTENBHO 5,5 MC, a MaKCHMallbHas CKOpPOCTh Bhimie 288 MoOuTt/c
JocTuraercs npu yerseprom nopsake MIMO B 20 MI'n.

OOpatHbIll KaHaJ SBISIETCS KBAa3MOPTOTOHAIBHBIM. 10 €CTh OH HCHOJIB3YeT OPTOrOHAIBHYIO Ilepenady,
ocHoBanHylo Ha OFDMA, BMecTe C HEOPTOTOHAJBHBIM MYJBTUIUIEKCUPOBAHHUEM MOJB30BATENBCKUX
JaHHBIX C MHOTOYPOBHEBBIM COBMELICHHEM WM MHOTMMH NpHeMHbIMH aHTeHHamu (SDMA). OGpatHbiit
KaHaJI TaKXKe BKIIoYaeT ¢axkyiabTaTuBHYIO nepegadsy CDMA 11 HU3KOCKOPOCTHOTO Tpaduka. YIpaBieHUe
[IOMEXaMH [JOCTHraeTcsi 3a CYeT YacCTUYHOIO IIOBTOPHOTO HCIOJB30BaHMA dacToT. OnrumanbHOe
COOTHOIICHHWE TMPOIYCKHOH CHOCOOHOCTH/CIPABEeIMBOCTH JOCTHTaeTCsl 3a CYeT paclpeesieHHOTO
pEeryIupOBaHUsl MOIIHOCTH Ha OCHOBE MOMEX B Apyrux corax. OOpaTHBI KaHal HCIOJIB3YyEeT CETMEHT
yopaBieans CDMA wu cerment ympaieHus OFDMA. CucremMa HCHONB3YeT OBICTPBIA JOCTYH C
BBICOKOO((EKTUBHBIMH ¥ OBICTpHIMH 3armpocamMu. OOpaTHBIM KaHAll HCIOJb3YeT I[HPOKOMOJIOCHBIH
STaJIOHHBIN CUTHAJ [T PETYIUPOBAaHUS MOIHOCTH, MPUHATHS PELICHUH O mepeanpecauy 00CTy>KUBaHUS U
wianuposBanust noamonoc. IIpoextupoBanme MAC B cucteme UMB  mno3Bomser oOecnedyuTh
sHeproddhdexkTHBHYIO Tepenady B oOpaTHOM KaHalle C HCIIOJIb30BAHUEM TEPMHUHAJIOB C OTPaHUYECHHON
MOIITHOCTBIO MTyTEM IIaHWPOBaHMA. BpeMs oxunaHus MOBTOPHOH Mepenadn B OOpaTHOM KaHajle COCTaBIseT
NpuOIU3UTENBHO 7,3 MC, a MaKCHUMajbHasi CKOPOCTh MEpeJadd JaHHBIX NpeBblmaeT 75 MOut/c B mupuHe
rrostockl 20 MI'1 (mpy KBa3nOPTOTOHATHFHOM KOJUPOBAHKH C UCITOJIB30BAaHHUEM OJTHOTO KOJOBOTO CJIOBA).

UMB np€aHasHa4dycHa IJjid q)YHK]_[I/IOHI/IpOBaHI/ISI B YaCTUYHO WM IIOJHOCTHBIO ACHMHXPOHHBLIX CHUCTEMax,
OJTHAKO paTuouHTEep(EHc ONTUMH3UPOBAH TAaKUM 00pPa30M, YTOOBI HUCIOJIB30BAaTh CHHXPOHHU3AIMIO MEXITY
coramu. BrICOKO3(p(EeKTHBHBIE THIOTHBIC KaHAJBI (CHUTHANBI) BBOMSTCS IS TOTO, YTOOBI ITO3BOJHUTH
HECJIOKHOMY COCEJHEMY Y3y OCYIIECTBIATh MOMCK W 00JerdaTh nepeanpecanuio B IMpenesax Tol ke
4acTOTHI ¥ MEePeaipecaluio MeXK/y YacTOTaMH C MUHUMAJIbHBIM TIEPEPBIBOM.

UMB wumMmeeT Takxke 3Heprocoeperaroniie pekMMbl (YHKIMOHHPOBAHHSA, MO3BOJISIONINE IMPOUIATH CPOK
cinyxObl Oarapen TepMHHAIa. B 4acTHOCTH, BBIOPAHHBIA PEXKHUM YEPECCTPOYHOCTH ONTUMHU3UPOBAH JIJIS
HU3KOCKOPOCTHBIX  MPHUJIOKECHHUM, YYBCTBUTEIBHBIX K BpPEMEHH OXUJAHUS, Takux Kak VoIP,
a TIOJIYTIOJICOSIMHEHHOE COCTOSTHUE TpenHazHaueHo [uist oOecnedenust 3ddextuBHoi DTX/DRX ¢
MaJIOMOIITHBIM IIUKJIHYECKUM TPadhUKOM C JOITYCKOM Ha BPeMsI OXKUTAHWS.

3 IMT-2000 CDMA TDD?

Pagnountepdeiic nna ynuBepcanbHoro HaszemHoro paaumonoctyna (UTRA) Ha ocHOBe nymuekca c
BpeMeHHbIM paznencHueM (TDD) mpennasnadeH 1 paboThl B TPEeX OTVIMYAIOUIMXCS PEKUMAx, a UMEHHO
1,28 Muumna/c TDD (TD-SCDMA), 3,84 Muumna/c TDD u 7,68 Muuna/c TDD.

Pagnountepdeiic UTRA TDD paspabotan B COOTBETCTBUM C HYETKOW 3ajadyeldl ero TapMOHM3ALUH C
CerMEHTOM Ha 0a3e AyIJIeKca C 4YacTOTHBIM paszaeieHueM (cM. 1. 1.1) i JOCTHXKEeHHsS MaKCHUMAaIbHOM
yaudukanuu. Takas yHuQUKanms Oblla JOCTUTHYTa ITyTeM TapMOHHW3AllMM BaKHBIX IapameTpoB
(u3uuecKkoro ypoBHS W ompenaeneHus oOmero Habopa MPOTOKOJIOB Ha 0ojee BBICOKUX YPOBHSX IS
cermenToB FDD u TDD, npu koTopsix B pexkume 1,28 Muuna/c TDD nmeetcs cymiecTBeHHass yHUDHUKAIUSL
¢ pexumamu 3,84 Muuna/c TDD u 7,68 Muuna/c TDD. Paguounrepdeiic UTRA TDD c Tpems pexxuMamu
o0ecrevrnBaeT BO3MOXKHOCTh THOKOTO yIOBIETBOPEHHsSI Pa3IMUHBIX MOTPEOHOCTEH pa3HBIX PernoHOB, U OH
orpezesneH B 0011eM Habope OMMCaHuil.

Pagmonoctyn ocyuiecTBiaseTcs o cXxeMe MHOTOCTaHIIMOHHOTO JOCTYMa ¢ KOAOBBIM pa3JieIeHUEM U NMPSIMBbIM
pacumperneM cnekTpa. CymecTBYIOT TpH BapuaHTa yumoBoi ckopoctu: 3,84 Muuna/c TDD, B koTopom
3aHMMaeMasi HH(GOpPMAIMeH ToJI0ca PacIupsIeTcs MPUOIU3UTEIILHO 10 YPOBHS cBbimie 5 MI'l u 4umoBoin
ckopocTbio 3,84 Muuna/c, 7,68 Muuna/c TDD, B koTopoMm 3annMaeMasi HHQopMaIHei 1mojioca paciupseTcs
MpUOIU3UTENHHO 10 YpoBHS cBbie 10 MI' n unnoBoit ckopocthio 7,68 Muuma/c u Bapuant 1,28 Muwurma/c

8 Cwm. i 5.3 Pexomenganmu MCD-R M. 1457.
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TDD, B koTopoM 3aHuMaeMmas WH(popManuedl mojoca pacuIupseTcss NpPUOIN3UTENbHO A0 YpPOBHS
cBbie 1,6 MI't 1 yunoBoii ckopocthio 1,28 Muumna/c.

Pagnountepdeiic npenHasHayeH [UId OCTaBKU INHPOKOTO [HANa3oHa yCIOyr C Lenbio 3ddexTuBHON
MOJICPKKU YCIIYT ceTell ¢ KomMmyTanueil kananoB (T. e. cereit Ha 6aze KTCOII u LICUC), a takxe ycimyr
ceTell ¢ KOMMyTalHMed mMmakeToB (T.e. ceTed, Oasupyrommxcs Ha mnpotokoie IP). PazpaGoran ruGkwuii
MIPOTOKOJ PaZuOCBs3M, I TeX CIydaeB, KOTJa MOJIb30BaTeNb MOXKET HCIOJIB30BaTh HECKOIBKO Pa3INYHbIX
yCIyT, HampuMep Iepefady pedd, MAaHHBIX W MyJIbTUMEOua, OOBEIWHEHHBIX B OJHON HecylIeH.
OnpeneneHHble YCIyTH paAroKaHana 00ecleYnBaroT MOIEPKKY YCIYyT Kak B pealbHOM BPEMEHHU, Tak U He
B peajJbHOM BPEMEHH, IyTEM HCIOJIH30BaHUs MPO3PAuYHON W/WIIM HEPO3PAuyHOH TPAHCTIIOPTUPOBKH JTAHHBIX.
HmeeTcst BOBMOXKHOCTD peryinupoBaHus kadectBa oOciyxuBanus (QoS) ¢ Touku 3peHus 3aaepxkkn, BER
u FER.

Onwucanne paguonHTep(eiica CoAepKUT YCOBEPIICHCTBOBAHHBIE XaPAKTEPUCTHKH UIsI BBICOKOCKOPOCTHOTO
nakeTHoro jpoctyna no JuHud BHU3 (HSDPA) m ynmywmeHnyto moanmepxky L2 amst BBICOKOCKOPOCTHOM
nepenayy JaHHbIX, TTO3BOJIAIONINE OCYHIECTBISTH MAKETHYIO Iepefady AaHHBIX MO KaHay JIMHUM BHH3 C
MMAKOBBIMH CKOpocTssMu B 2,8 Mowut/c, 10,2 Mout/c n 20,4 Mout/c mnsa pexumoB 1,28 Muurma/c,
3,84 Muuma/c u 7,68 Munmna/c COOTBETCTBEHHO H Ui OHOBPEMEHHOTO 00ECIIEYEeHUsS] BBICOKOCKOPOCTHOM
MaKeTHOM Mepefayl NaHHBIX W APYTHX YCIyT, HallpuMeEp PeYd C MCIOJIb30BaHHEM ONHOW Hecyuled. Bputn
IPe/lyCMOTPEHBI BO3MOKHOCTH JIJISI TOBBIIICHHS Ka4eCTBa BOCXOISIETO KaHaja, TI03BOJIAIONINE 00eCTIeUnTh
MOBBIIICHHYIO €MKOCTh W TIOKPBITHE, Tepelady AAaHHBIX ¢ 0Oojiee BBICOKOH CKOPOCTBIO M COKpAIIeHUE
3aACPKKHU U €€ Kojaebanus IJIA JIMHUKW BBEPX.

Hob6asnenne mMonynsuuu Oonee Beicokoro mopsaka (16-QAM) st ycoBepIIeHCTBOBaHHBIX JIMHUHA BBEPX
MO3BOJIIET O0ECIeUnTh MHUKOBBIE CcKopocTH 2,2 Mowut/c, 9,2 Moéur/c u 17,7 MOutr/c mis pexuMoB
1,28 Muwuma/c, 3,84 Muurma/c u 7,68 Munria/c cooTBeTCTBeHHO. bhlina mobasiena moaaepxka st padoTHl Ha
HECKOJIBKHX YacToTax B pexume 1,28 Munna/c UTRA TDD.

ApXHUTEKTypa CETH PaJHoAOCTyNa Takke oOecrneuuBacT MOJACPKKY YCIyr MyJbTUMEIUHHOTO BELIaHUS U
MHOT'03/IpECHON Tepelauu, T. €. MO3BOJSIET OCYLIECTBIIATH paclpeneieHrue MYJIbTHUMEIUHHOIO KOHTEHTa
rpymniiaM 1oJjb30BaTeliell 10 KaHaly CBA3M IIyHKTa CO MHOI'MMU ITyHKTaMU.

Cers E-UTRAN BHenmpena Ui pa3BUTHA TEXHOJOTMHM pAJAMOAOCTYIIa B HAIPaBICHUH TEXHOJIOTHHU
pPaAMoOAOCTyIIa C BBICOKOM CKOpPOCTBIO IepeAayd JaHHBIX, HU3KUM 3ala3fblBAaHUEM M ONTUMH3ALUeH
naketoB. Cerp E-UTRAN mnoazepxuBaeT pexuM MacmITaOUpyeMOH NPOMYCKHOM CHOCOOHOCTH AJIst
pacrnipenienenus crekTpa ot meHee yeM S MI' go 20 MI'1 kak Ha JMHUSAX BBEpX, TaK U Ha JIMHUSX BHU3.
Apxutektypa cetr paguogoctyna E-UTRAN cocrout u3 pa3BepHyTsIX 06a30BbIx cranimii NodeBs UTRAN
(eNBs). eNB BoIIONHAIOT QyHKIMK BEAYLIETO y3Jia YIPaBICHUS paluopecypcaMi, CxKaTUs U KOAUPOBAHUS
[P-3aronoBkoB MOTOKAa NOIB30BATENBCKUX MAHHBIX M T.J. €NBs B3auMocBs3aHbl Ipyr ¢ OpyroM H
MTOACOSTMHEHBI K MakeTHoU onopHoit cetn (EPC).

B cetu E-UTRAN cxema pagnojocTtyna B IWHHM BBEPX OCHOBaHa Ha ofHOU Hecymieit FDMA, a uMeHHO Ha
DFTS-OFDM. Paznoc nomuecymux coctabiser 15 kl'u. Cxema MOAyJsIuu AJs JTUHUU BBEPX COCTABISET
no 16-QAM, a daxynsratuBao — 64-QAM. Cxema paanonocryna B juHuM BHU3 E-UTRAN ocHoBana Ha
o6erarOM OFDM, ncnonp3yroriem nmukimmdeckuii npedukc. Paznoc mogaecynmux OFDM cocrasmset 15 kI
Cucrema MIMO mns ogHoro mosb3oBarens W cucrema MIMO s HecKOnbKMX ToOJNb30BaTeneil ¢ 2 u
4 mepenarolIMMK  aHTEHHAMHM  MOJJEpKHUBArOTCS. MakcuMmanbHas CKOpOCTh  IE€peladyd  JaHHBIX,
npesbimaromas 300 Mout/c, MoxkeT OBITh AOCTHTHYTa IpH Tojoce mpomyckanus B 20 MI'm, MIMO u
MOZYJISAIINN 00Jiee BRICOKOTO Topsaka 10 64-QAM.

4 IMT-2000 TDMA c oaHoii Hecymei’

OtoT paguonHTepdeiic mpenocTaBiseT 1Ba BapuaHTa MIMPHHBI MOJIOCH I MEpeAadn JaHHBIX C BBICOKOM
CKOpPOCTBIO, U B HUX 000WX Hcrmoib3yercs TexHonorus TDMA. B BapuaHTe ¢ MIMPUHOHN MOJOCHI HECYIIIEH,
paBuo#i 200 xI'm (EDGE), mcmons3yercs momymsimus 8-PSK wmmm 32-QAM ¢ TIOBBIIEHHON CKOPOCTHIO
nepenaun cuMBosioB ¢ rubpuaabiM ARQ. Ilpu sToM Hapsimy ¢ obecriedeHHEM BBICOKOW MOOMIIBHOCTH,
JOCTHTaeTCsl CKOPOCTh Tepellaud B PeXKUME C IBOMHONW MOXyJsIMed Hecyluel, paBHas 1,625 Mout/c wiun
3,25 Mowurt/c. Ilpemocrapnsiercss monoca mupuHoit 1,6 MI'TT Ut ycnoBuil mpuMeHeHHs C OoJiee HU3KOH
MOOMJIBHOCTBIO, B KOTOPOM HCIIOJIB3YETCsl IBOMYHASA U YeTBepu4Has Momyanust QAM co caBUIOM 4acTOTHI
u rubpunaeiM ARQ. Ilpu nannom BapmanTe ¢ mosocoil 1,6 MI'1 obecrieunBaercss THOKOe pacrpeneieHne
BpPEMEHHBIX HHTEPBAJIOB M 00ECIIeYBAETCS CKOPOCTh Tepellaun B KaHaie, paBHas 5,2 Mout/c.

[IpenocraBinsieTcst yciyra MHOTO(QYHKIIMOHAJILHOTO BEUIAHMS WU CBSI3U MYHKTa CO MHOTMMH ITyHKTaMH,
Ha3bIBacMas YCIyTOM MyJIbTHUMEIMIHOTO BellaHus/MHoroaapecHoi mnepenaun (MBMS). B nacrosimee
BpEeMs CYIIECTBYIOT YCIYTH CBSI3U MTyHKTAa CO MHOTMMHM ITyHKTaMH, KOTOPBIC MO3BOJISIOT MEPEaBaTh JaHHBIC
OT OJHOTO WCTOYHHMKA BO MHOTO OKOHEYHBIX MyHKTOB. Ycimyra MBMS sddektuBHo peanmsyer sty

9  Cwm. 1. 5.4 Pexomenmaru MCD-R M.1457.
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BO3MOKHOCTh. Takwe YCIyrH MyJIbTHMEANHHOIO BEUIaHUs/MHOTOAaJPECHON Iepeaady IperOCTaABISAIOTCS
MOCTABIIUKAMH YCIIYT B IOMAIIHUX YCIOBHSIX, a8 TaK)Ke MOCTABIIUKAMH APYTHX YCIYT 33 JAOTOJHUTEIHHYIO
wiaty (VASP).

MBMS sBnsieTcss OHOHANPABICHHOW YCIYTO# 10 TIepeHOCY MHGPOPMAaNUd W3 IMyHKTAa BO MHOTHE ITYHKTHI,
Inpu KOTOpOI>'I JaHHBIC NEPCAar0TCd OT OAHOIO HMCTOYHMKA MHOTHUM IIOJIy4aTCIIAM. Ona TakKe HMEET
BO3MOXKHOCTh PaCIIUPEHUs I TOJJICPKKH JIPYTHX YCIyr, O0JalaloniuxX 3THMU BO3MOXKHOCTSAMHU TIO
nepeHocy HHPOPMAIHH.

PexxuM MHOTOaApecHOW mepeaud GYHKIUOHAIBLHO COBMECTHM C PEKUMOM MHOTOAJPECHOU MEpeaayu 1o
npotokony IP, paspaboramaeiM IETF. DTa maer BO3MOXHOCTH WCIOJIL30BAaHWS HAWIYYIIAM 00pazoMm
mwiatpopM yciIyr Ha 0aze mpotokosia [P, 4TOOBI MakCHMMalbHO YBEIWYHThH JOCTYIMHOCTH NMPHUMEHEHUH U
KOHTCHTa. TakuM 00pa3oM, CYIIECTBYIOIIME U OYIyIIHMEe YCIyrH MOXHO OYyIeT I0CTaBjsITh OoJiee
3¢ (HEeKTUBHBIM 00pa30M C TOYKHU 3PCHHS UCIIOIB30BaHUSI PECYPCOB.

5 IMT-2000 FDMA/TDMA!0

Pammountepdetic IMT-2000 mms texnomornn FDMA/TDMA Ha3wsiBaeTcss yCOBEPIICHCTBOBAHHOU
nudposoit 6ecripoBomHOit cBs3pi0 (DECT).

Janneni  paguounTtepdeiic ompenenser paguoumntepderic TDMA ¢  UCIONB30BaHWEM  IYIUIEKCa
¢ BpemeHHbIM paznenenueMm (TDD). CkopocTu mepegaud B KaHaje IS YKa3aHHBIX CXEM MOYJISIIUH
cocraBistoT 1,152 Mout/c, 2,304 Mout/c, 3,456 Mout/c, 4,608 Mour/c u 6,912 Mout/c. DTOT cTaHgapT
MOAJCPKUBACT CUMMETPUYHBIE U aCHUMMETPUYHBIC COCJMHEHUS, TPAHCIOPTHUPOBKY JAHHBIX C
YCTaHOBJICHWEM COCIMHEHUsS W 0e3 YCTaHOBIEHHs coeluHeHHs. Vcronp3oBaHWE pexrMa CO MHOTHMH,
HarpuMep TpeMs, HECYIIUMHU IMO3BOJIIET MOCTHTaTh CKOPOCTH Tepemadun 6mtoB g0 20 MoOut/c. MMmerores
MIPOTOKOJIBI CETEBOTO YPOBHS, MIpeIHA3HAUYECHHBIC ISl YIPABICHHUS BHI30BOM, JIOIIOIHUTENFHBIMA YCIyTaMH,
yClIyraMu 1o Tepeiade COOOILICHHUI ¢ YCTAaHOBJICHHEM COSAMHEHUS, YCIAYTH IO Mepenadyu cooOIieHuid 0e3
YCTAaHOBJICHUS COCJAMHCHUWS, W YIPABJICHUS MOOWIBHOCTBIO, BKJIIOYAs YCIOYTH IO 00ECHeueHUIo
0€30MacHOCTH ¥ KOH(UACHIINATBHOCTH.

OnpeneneHsl YaCTOTHBIE KaHAIBI PAagUOJOCTyIa, a TaKkKe BpeMeHHas CTpyKTypa. Pa3sHoc wacTtor Mexmy
HecymuMmu coctaBisier 1,728 MI'. Jljisi cBOEBpeMEHHOro JoCTymna K cpejle, UCIOJB3YETCS peryispHas
ctpykrypa TDMA c¢ nmnurtenbHOCThIO Kazpa 10 mc. B pamkax maHHOTO Kajpa cosjnaercs 24 MOJHBIX
BPEMCHHLBIX HHTCpPBala, Ka)KILI)II\/’I M3 KOTOPBIX COCTOUT M3 JABYX IIOJIOBUMHHBIX BPEMCHHBLIX HWHTCPBAJIOB.
JBoitHOI BpeMEHHOW HMHTEpBaj UMEET IUTEIBHOCTh, PABHYIO IIUTEIBHOCTU IBYX IMOJHBIX BPEMEHHBIX
HWHTEPBAJIOB, U HAYMHACTCSI OJJHOBPEMEHHO C TOJHBIM BPEMEHHBIM HHTEPBAJIOM.

B kxadecTBe MeTO1a MOAYIIAIMH UCIIONB3YETCS rayccoBa yactotHas Manumyssinus (GFSK), ¢ HoMuHamsHBIM
3HaYCHWEM TIPOM3BEACHHS INHPHHBI IMOJIOCHI HA JUIMTENBHOCTh MOCBUIKHM, paBHeIM 0,5, mmbo
muddepennmanpaas  ¢dazoBas Maaumyssus (DPSK), mm6o dazoBo-ummynscHas wmomyismus (QAM).
Paspemaercs npuMeHeHHe 000PYAOBaHHS, B KOTOPOM HCIIONB3yeTcs 4-ypoBHEBAs W/HITH 8-ypOBHEBAs /WU
16-ypoBHeBass U 64-ypoBHEBas MOJYJSAIUS, Hapsay C JByXypOBHEBOW Monyisinueil. Takas MoOIynsius
YBEJIUYMBAECT CKOPOCTH IMepeAayn OMTOB OAHOTO paauoobopymoBanus B 2, 3, 4 uim 6 pas. 4-ypoBHeBas
MOJYJANWS Ha3biBaeTcs AuQQepeHnansHol KBaApaTypHOH (a3oBoil MaHUIysimued cO CABUTOM T/4,
8-ypoBHeBass momyismus HaseiBaeTcss D8-PSK co cmBurom m/8, 16-ypoBHEBas MOMYJIAIUS Ha3bIBaeTCS
16-QAM, a 64-ypoBHeBast MOy — 64-QAM.

Ha yposae MAC mpenocTaBisieTcst TpH TPYIIITLL YCIYT U1 BEPXHUX YPOBHEH W 00BEKTa YIIPABIICHUS:
- yIpaBJleHHe nepeadeii MupoKoBeaTeabHbIXx coodmenuit (BMC);

- ynpaBJeHue nepenaydeii cooduiennii 6e3 yctanosiaenus coenunenuii (CMC);

- KOHTPOJIb MHOTOKaHanbHOU padotel (MBC).

Yenyra BMC mpenocrasisieT Ha0Op HENPEPHIBHBIX YCIYT CBSI3UM IIyHKTa CO MHOTHMMH ITyHKTaMu 0e3
YCTAQHOBJICHUS! COCAMHEHUH. DTH YCIyTH HCIOJIB3YIOTCA [UIA NE€PEHOCAa BHYTPEHHHUX JIOTHYECKUX KaHAJOB,
a TaKoKe MPeIOCTaBIAIOTCS A 0ojiee BBICOKMX YPOBHEH. DTH yCIyru okasbIBaloTcs B HampasieHuun FT —
PT, u noctynssl 11 Becex ycrpoiicts PT B mpenenax paguyca NeldcTBUS.

Yenyra CMC obecrieurBaeT BO3MOXKHOCTB TMPEIOCTABICHUS YCIYTH CBS3H MyHKTA CO MHOTUMH ITyHKTaMHU
0e3 yCTaHOBJICHHUS COeTUHEHH. DTH YCIyTH MOTYT OKa3biBatbes FT u ogHuM mim Heckonbkumu PT.

Kaxnas peanmzauus ycnyru MBC obecnieuuBaeT oguH U3 HaOOpPOB YCIYT CBSI3M IYHKTa C ITyHKTOM IS
Ooznee BeICOKMX ypoBHeW. [lms moboit u3 ycryr MBC MOryT MCnonb30BaThcs HECKOJIBKO KaHAJIOB IS
IIPEIOCTABICHUS OJHOM YCIyTH.

10 Cum. . 5.5 Pekomenmaniu MCD-R M.1457.
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OrmpeneneHsl YeThIpe THIA KaHAIOB repexadn MAC:

- CUMIUICKCHEIA KaHaj rnepeaauun: CHUMILICKCHBIN KaHall nepeaaun 06pa3yeTC$1 IMyTEM BBIACJICHUA
OJHOTI'O (bI/IBI/I‘-ICCKOFO KaHaJla JId riepeaavd B OAHOM HaIllpaBJICHUH.

- JlyTutekCHBIA KaHaji Tepefadd: AYIDICKCHBIM KaHall Iepemadyr o0pasyeTcss mapoil CHMILICKCHBIX
KaHaJOB TIepefayd, MACWCTBYIONIMX B TPOTHBOIOJIOKHBIX HAIpaBIeHUS, Ha OCHOBE JIBYX
(hU3NIECKIX KaHAIIOB.

— JIBOMHOW CHUMIUIEKCHBIM KaHa Mepeiavd: MBOWHON CHUMIUICKCHBIN KaHall Mepemaadd oOpasyercs
Mapoy JUIMHHBIX CUMIUICKCHBIX KaHAJIOB IIEpEAayn, JEUCTBYIOIMUX HA OJHOM M TO K€ HaIllpaBJICHUH,
Ha OCHOBE JBYX (PM3NYECKIX KaHAIIOB.

- JIBOWHOM MyIUIEKCHBINA KaHal 00pa3yeTrcsl Mapoi AYIJIEKCHBIX KaHAIO0B, OTHOCAIINXCA K OJAHOMY U
ToMy ke coenuHeHno MAC.

Kanan nepeaayr MOXET HaXOAUTHCA B OAHOM U3 TPEX pa6oq1/1x COCTOSIHUH:

- HewundopmanmonHsiii KaHaI miepeadi, B KOTOPOM, KaK IIPAaBHIIO, OCYIIECTBIISIIOTCS HENPEPHIBHBIC
nepenadu (T. €. OJlHa Tepefadn B KaXKIOM Kajipe).

- Kanan nepenaun Tpaduka, B KOTOPOM OCYIIECTBJISIFOTCS HEMPEPHIBHBIC MEpPeaadd U3 IyHKTa B
myHKT. Kanan mepemaum Tpaduka sSBIsSeTCS AYIUIGKCHBIM KaHAJIOM IIepefadd, MO0 IBOWHBIM
CHUMIUIEKCHBIM KaHaJIOM Tiepeauu, TN00 ABOWHBIM AYTUIEKCHBIM KaHAJIOM TEpEIadH.

- Kanan nepeaayn 0e3 YCTAHOBJICHHUA COCAWHCHUSA, B KOTOPOM OCYHICCTBIISICTCA MNPCPLIBUCTAAL
nepeaaya. Kanan nepeaayn 0e3 YCTAHOBJICHHUA COCAUHCHUA SABIIACTCA 6o CHUMILIICKCHBIM, 6o
AYIUICKCHBIM KaHAJIOM Ne€peaaqu.

Yposenb MAC omnpenenser JIOTHUECKYIO CTPYKTYpy (pusndeckux kaHanoB. CKOpPOCTh Mepeaadd JaHHBIX
MOJIb30BATEIISl 3aBUCUT OT BHIOPAaHHOTO THUIA BPEMEHHOTO MHTEpBajia, CXeMbl MOIYJISILAN, YPOBHS 3aIUTHI,
YyCciia HECYIUX.

Ob6s13aTenpHBIE MTHOBEHHBIE COOOIICHHUS M MPOLEAYpHI, Kacarolluecs TUHAMHUYECKOTO BBIOOpa KaHaua,
o0ecrevnBalT BO3MOKHOCTD 3(P(PEKTUBHOW COBMECTHOM PadOTHl HECKOOPIMHUPOBAHHBIX YAaCTHBIX CHCTEM
u cucteM oOmIero IMoJb30BaHUS B 0OLIeld NPHCBOCHHOW IOJIOCE YaCTOT W IMO3BOJSIOT H30€XaTh
HEOOXOTUMOCTH B TPaIUIIMOHHOM YaCTOTHOM IIaHWpOBaHHMU. Kaxkmoe ycTpoiicTBO MMEET AOCTYN KO BCEM
KaHasaM (C KOMOMHUPOBaHHBIM YaCTOTHO-BPEMEHHBIM pazjiefieHneM). IIpu HeoOX0AUMOCTH yCTaHOBJICHUS
COEAMHEHHS BBIOMpAeTCsl TOT KaHall, KOTOPBI B JAaHHBIH MOMEHT BPEMEHH M B JAHHOM MECTE SIBIISETCS
HanMeHee TOABEP)KEHHBIM BIMSHUIO MOMEX M3 BceX KaHaioB oOmiero nocryma. Ilpum »TomM ortmamaer
HEOOXOIUMOCTh B TPaJUIIMOHHOM YaCTOTHOM IUIAHUPOBAHWU M CYIIECTBEHHO YIIPOIIAIOTCS YCTaHOBKH.
Hannas mpoueaypa Taxke oOecrmeynBaeT Bce Ooliee BBICOKYIO €MKOCTh 3a CUET Bce Oojiee ONM3KOro
pacrmoyioKeHusi APYr K ApYyry yCTaHAaBIMBAaeMBIX Oa30BBIX CTaHIMH, Hapsly C COXpPaHEHHEM BBICOKOTO
KadecTBa paauonuHuu. OTCYTCTBHE HEOOXOAMMOCTH B pa3leleHHH YacTOTHOTO pecypca MEKAY
Pa3NUYHBIMU YCITyTaMH WX TIOJIb30BaTesIMUA o0ecrieunBaeT 3 PEeKTHBHOE UCTIONIL30BAHUE CIIEKTPA.

B mocneaHux omucaHusX coiepxarcd yTOYHEHHble JaHHble K onucaHuto cranaapra "DECT HoBoro
MOKOJIEHUs", B KOTOPBIX OCHOBHOE BHHMAaHHE yJeNseTcs mojjaepkke yciyr Ha Oase IP. McmonszoBanue
IIUPOKOIIOJIOCHOTO KOAWPOBAHUS NMPUBOJUT K JaJIbHEHUIIEMY IOBBILICHUIO KaueCTBA PEYEBBbIX yciyr. Jlis
obecrieueHus]  (QYHKUMOHANBHOW  COBMECTUMOCTH  paJUOUMHTEPEHCOB  00S3aTETIBHBIM  SIBISETCS
ucnonb3oBanue kogeka G.722. MoxeT Takke 00CyXIaThCsi BOMPOC 00 MCIOIB30BAHUH JIOTIOTHUTENBHBIX
HeoOs13aTenbHBIX KonaekoB. [loMmumo mepenaun rosoca mo mpotokony IP B onmcanmm crangapta "DECT
HOBOT'O TIOKOJIEHHA" MOTYT IPEIOCTaBISAThCA YCIYTM Nepeadn ayAuo- W BHJEOCHUTHANA, a TaKkKe Ipyrue
yciyru Ha 6ase IP.

6 IMT-2000 OFDMA TDD WMAN!!

PagnounTepderic OFDMA TDD WMAN IMT-2000 ocuoBan Ha crangapte IEEE, o603nauennom kak IEEE
Std 802.16, xoTopslii pazpadoran u noanepxubaetcs Padoueit rpynmoit IEEE 802.16 mo mupokonogocHOMY
OecripoBogHOoMy joctymy. OH onyOmmkoBaH Accoumanueii crannaproB IEEE (IEEE-SA) Hucrutyra
WH)XEHEpOB 1O dnekTpoTexHuke u paaunodnekrpoHuke (IEEE). Texnonmorms paaunouHTepdeiica,
onpenenennas B cranaapre IEEE 802.16, aBnsercs ruOkoil 1 mpeaHa3HauyeHa IJIsl HCIONb30BaHHS B LIEIOM

Il Cwm. n. 5.6 Pexomenpamuu MCD-R M. 1457.
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psAle TPWIOKEHHA, CaMBIX Pa3TUYHBIX pab0UNX YacTOTaX U HOPMAaTUBHO-TIPaBOBEIX cpenax. Ctanmapt IEEE
802.16 BrirO9aeT B ceOst HECKOIBKO crienupuKaIiii GU3NIECKOro YPOBHS, OdHA U3 KOTOPHIX U3BECTHA IO
HazBanueM WirelessMAN-OFDMA. OFDMA TDD WMAN sBisgeTcss 0COOBIM CiIydaeM crienu(puKain
WirelessMAN-OFDMA, ompenenstonieli KOHKPETHBIM (DYHKIIMOHATHFHO COBMECTHMBIN paguonHTepderic.
OFDMA TDD WMAN, kak ompeneneHo 31ech, padotaeT kak pexkume TDD, tak u FDD.

Pamnountepdeiic OFDMA TDD WMAN cocTtouT U3 ABYX HHU3IINX CETEBBIX yPOBHEH — (PU3NUECKOTO
yposHs (PHY) u ypoBHs ynpaBnenus kanaioMm nepenaun aHabix (DLC). Dnementom Oonee aHuskoro DLC
spisiercs MAC; amemenToM Oosiee Bhicokoro DLC sBnsieTcss YpOBEHB YTpPaBIECHUS JIOTUYSCKUM 3BEHOM
(LLC). PHY ocnoBan Ha OFDMA, momnep>XHBaroIIeM THOKOE pa3MENIEHHE paTruoCTBOJIOB, BKITFOYAs
SMIu, 7 MI'u, 8,75 MI'm u 10 MI'm mosmocel. MAC ocHOBaH Ha OPHEHTHPOBAHHOM Ha COEIMHEHHE
MIPOTOKOJIE, NMPEeIHA3HAYEHHOM JUIsl HCIIOJIb30BaHUS B KOH(PHUTyparui "3 MyHKTa BO MHOTHE MyHKTH". OH
MpeIHa3Ha4YeH IS MPEeIOCTaBIeHHs IMUPOKOT0 Habopa yCIyr ¢ KOMMYyTalHel MmakeToB (Kak MpaBHIIO, Ha
ocHoBe [P), obecrieunBas mpu 3TOM HYETKOE W OMEPATHBHOE YIIPaBIEHHE pacIpelelieHHEeM PEeCypcoB s
obecrieueHus osTHOTO AU depernupoBanus QoS omepaTopckoro Kiacca.

Pamnountepdeiic OFDMA TDD WMAN npeana3HadeH il nepenadn Tpaduka ¢ KOMMYTalueld MakeToB,
Bkmovass IP. OH moctaToyHo THOOK JUIsi TOTO, 4TOOBI TMOMJICPKHBATH CAMBIE Pa3IUYHBIC APXHTEKTYPHI
BEPXHETO CETEBOTO YPOBHS Ul KOYEBOTO MM TIOJHOCTHIO MOOWJIFHOT'O HCHOJNB30BaHHS C IMOJICPKKON
scradeTHOM mepenaun BbI30Ba. OH MOMKET TOJIEPXKHUBATh (QYHKIIMOHAJIBHBIC CPENCTBA, MPHUTOTHBIC IS
nepefayd JaHHBIX POJIOBOTO THIIA, YCIYT MEpeladdl Tojioca, TPeOYIOMMX HeMeIJIeHHOW o0paboTky,
MYJBTHMEIUHHBIX YCIYT, PaJUOBENIATENBHBIX YCIYT W YCIYr MHOTOaIpEecHON Tepenavd, a TakKe
00513aTENBHBIX YCIYT PErYJISATOPHOTO XapaKTepa.

Cranmapt paguonHTepdeiica ycTaHaBIMBACT YPOBHU | 1 2; crienmuduKaIis BepXHUX CETEBBHIX YPOBHEH He
BirodeHa. OH obecrieuynBaeT NMPEUMYIIEeCTBO THOKOCTH W OTKPBITOCTH B HMHTepdeiice MEXITy YPOBHIMH 2
13 ¥ TOoANep)KWBaeT camble pa3Hble CETeBbIe WH(PACTPYKTYpbl. DTOT paguonHTepderic coBMEeCTHM cC
CETEBBIMH apXHUTEKTypaMH, KOTOphle ompenenensl B Pekomennaruun MCO-T Q.1701. B gactHOCTH, cXema
CETEBOM apXUTEKTYPHI IS oOecIedeHIs ONTUMAIEHOTO Heronb3oBanus crangapta IEEE Standard 802.16 u
pamunonntepderica OFDMA TDD WMAN omnwucana B "DTanax 2—3 CKBO3HOH apXUTEKTYPHI CETEBBIX CHCTEM
WIiMAX", nocrynno Ha ®opyme WiMAX!12,

IIpuioxenne 3

I'apmonunsupoBannbie cranaaprtel paanonnrepdeiico IEEE n ETCH pas cucrem
HIHMPOKONOJI0CHOr0 OecnipoBoanoro nocryna (IIB/1) moonabHOM ciry:KObI,
BKJIIOYAasi MOOWJIbHBIE M KOYeBbIe IPUMEHEHHSA

1 0O0630p paguounTeppeiica

Cranmapt IEEE Std 802.16-2009 u crammaptet ETCU HiperMAN ompeneistoT rapMOHH3UPOBaHHbBIE
pamuountepdeiicel s gusndeckux yposHeir (PHY) m ypoBHs MAC/ympaBneHrne KaHaaoM Iepenavyn
nanabix (DLC) cucrem ¢ OFDM u OFDMA. Opnako crangapt ETCU BRAN HiperMAN paccunran
TONIFKO Ha KOYeBbIe MpUMeHeHwsI, B To Bpems kak ctarnapt IEEE Std 802.16-2009 npennasHaueH Taxxke s
MOJTHO(QYHKIMOHAIBHBIX aBTOMOOMIIBHBIX TPUMEHEHHH.

Hcnonp3oBanue mosoc yactoT Hke 6 [T npeanonaraer, 4to modasi cucteMa JOCTyma OyAeT co3aaBaThes
B COOTBETCTBUM C STHUMH CTaHAApPTU30BAHHBIMU paluouHTepdericaMu, 00eCHeuUBAOIUMH AWana30H
MIPUMEHEHUH, BKIIIOYas MOJIHO(PYHKIMOHAIBHBIE MOOUIbHBIE TPUMEHEHHSI, IPUMEHEHUS U MPEANPHUITUI
U TNPUMEHEHHS B TOPOACKHX, MPUTOPOIHBIX M CEIbCKUX paloHaxX. DTOT MHTepdelc ONTHMU3UPOBAH AJIS
JUHAMHYECKH paclpelessieMblX pPaJuoKaHajloB Uil TOABWXHOH CBA3M W O0ECICUMBACT MOIACPKKY
yIIy4YIIEHHBIX METOJOB 3cTa(eTHON Nepeayd BHI30BOB M IOJHBINM HAaOOp HeprocOEperaruux peKUMOB.
B »Tux onmcaHusX MOXET CBOOOAHO MOANEPKHMBATHCS Iepeaada OOIIMX NAaHHBIX MHTEPHETa W JaHHBIX B
pearbHOM BpPEMEHH, BKJIIOUYAs TAaKHe MPUIOKEHHs, KaK rojocoBas KOH(EPEHI-CBA3b M BUACOKOH(EpPEHII-
CBSI3b.

12 http://www.wimaxforum.org/technology/documents/.
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DTOT THIT cUCTeM Ha3bIBaeTcs OecripoBoaHbME ropoiackumu cetsamu (WirelessMAN B IEEE u HiperMAN B
BRAN ETCH). CnoBo '"ropoickoil" OTHOCHTCS HE K IMPHUMEHEHHIO, a K Macmrady. OTH CUCTEMBI, B
OCHOBHOM, SBJISIIOTCS CHCTEMaMH CBSI3M MYHKTAa CO MHOTHMH ITyHKTaMH, TPH 3TOM 0a3oBasl CTaHIHS
oOcimykuBaeT aOOHEHTOB B COTE, pa3Mep KOTOPOH MOXET MJOCTUraTh HECKOJIbKUX KUJIOMETPOB.
Ilonp3oBaresn MOryT HMETh JOCTYH K pAa3IdYHBIM BHIAaM TEPMHHAIOB, HAalpUMEp IOPTATUBHBIM
teneponam, cmaprdonam, PDA, mopraruBHbiM [IK u HOyTOyKam B MoOmnbHOW cpexe. Pammounrepdeiic
MOAICPKUBACT MPEJOCTABICHNE KaHAJIOB pa3InyHOM mupuHbl, Hanpumep 1,25; 3,5; 5; 7; 8,75; 10; 14; 15;
17,5 m 20MI'm ma paboumx dacrorax Hwke 6 [Tn. Wcmonp3oBaHWe MYyJIbTHIUIEKCUPOBAHUS C
OpPTOTOHAIBHBIM 4YacTOTHBIM pazzeieHneM (OFDM) um MHOTOCTaHIIMOHHOTO JOCTyIa C OpPTOTOHAIbHBIM
yactoTHBIM pazfeneareM (OFDMA) ynyumaer 3QQeKTHBHOCTh MCIIONB30BaHUS IUPUHBI TIOJOCH! 32 CUET
COYETAaHWs BPEMEHHOTO W 4YacTOTHOI'O IUIAHWPOBAaHMA M THOKOCTH MpU YHPABICHUH Pa3IHYHBIMHU
YCTpOICTBaMH II0JIb30BaTEIed CO MHOTHMMH THIIaMU aHTEHH M (opMm-daxropamu. Takoe ucroib3oBaHHE
NPUBOJUT K CHIDKEHHIO IIOMEX YCTpPOWCTBaM IIOJb30BaTeNel C HEHalpaBJIEHHBIMH aHTEHHaMU U
YIyUYIIEHHBIMH BO3MOXKHOCTSIMM CBSI3M BHE 30HBI NPSIMOH BHIAMMOCTH, YTO SBJISIETCSI BaXKHBIM HPHU
o0ecrie4eHUN MOANEPKKH MOABMXKHBIX Hojb3oBaTeneil. IIpu (GopmupoBaHuN MOAKAHAIOB ONPENEIAIOTCS
MOJIKaHANBI, KOTOPbIe MOTYT pacIlpeleisiTbCci pa3iIMYHBIM I10JIb30BaTENIIM B 3aBUCHMOCTH OT YCIIOBHH B
KaHalle W NPEIbsBIsIEMbIM TPEOOBAHUSAM B OTHOLICHHU JAHHBIX. DTO MO3BOJISET MOCTABIIMKY YCIyr Oonee
rMOKO YNpaBIATh LIMPHHOM IOJIOCKI M MOIIHOCTBIO MEpefadd W NPHUBOAUT K Oojee 3PQPeKTHBHOMY
HCTIOJIH30BAHUIO PECYPCOB, BKIIIOUAs PECYPChI CIIEKTpa.

Pagnounnrepdeiic nmogaepxuBaeT NpeAOCTaBICHUE KAHAIOB C PAa3IUYHON IMMPUHOW TONOCH M PabOYuMuU
4acTOTaMH, 00ecreurBas MHUKOBYIO CIEKTPANBHYIO 3(QQPEKTUBHOCTH A0 3,5 Out/c/I'1 B KOH(UTypanuu c
OJTHOH mpueMo-niepenatomeii anteHHon (SISO).

Pagnounnrepdeiic Briarouaer ypoBHn PHY u MAC/DLC. Yposenr MAC/DLC 6a3zupyercst Ha MeToje
MHOTOCTAHIIHOHHOTO JIOCTyNa C MPEAOCTABICHHUEM KAHAIOB MO TPeOOBaHHIO, MPH KOTOPOM TMepeaadd
IUTAHUPYIOTCS. B COOTBETCTBHHM C MPHOPUTETOM W HAMYMEM KaHajoB. Takas cxema oOycioBieHa
HEOOXOUMOCTBIO O0ECIICUeHHUsI ONEPaTOPCKOrO Kiacca JIOCTyNa K CeTsM OOIIEro TOJNb30BaHHS ITyTEM
MOJICP’KKU Pa3InYHBIX MOJYPOBHEH KOHBEpreHLWH, Hampumep Ha Oa3e mpotokona Wurepuner (IP) m
Ethernet ¢ momHpIM KauecTBOM oOcmykuBaHus (QoS).

IapmonmsupoBanneie ypoBHH MAC/DLC moanepxkuBatoT pexkumbl OFDM  (MynbTHIUIEKCHPOBaHUE C
OPTOTOHAJILHBIM YacTOTHBIM pazzaeneHueM) 1 OFDMA (MHOTOCTaHIMOHHBIA JOCTYN C OpPTOTOHAaJIbHBIM
YaCTOTHBIM pazJiesieHneM) uist ypoBHs PHY.

Ha pucynkel rpaduuecku u300paxkeHbl TapMOHU3UPOBaHHBIE ONMCAaHUS Ha (PYHKIMOHAJIBHYIO
coemectumocThb ais crangaptoB IEEE WirelessMAN u ETCU HiperMAN, koTopble BKIIOYAIOT OMUCAHUS
¢usnueckux yposHeit c OFDM u OFDMA, a Takke Beck ypoBeHb MAC, BKIIIO4ast acrieKThl 0€30MacHOCTH.

PUCYHOK 1

Crangaptsel IIB/I, rapmonnsupoBanHble 115 o0ecnedeHns GyHKIMOHAILHOM
COBMECTHMOCTH Ha 4acToTax Hixe 6 I'T'y

IEEE 802.16 T'apmonusupoBannbie
OIIMCAHUS

ETSI HiperMAN

O6wmii yposen MAC

MAC (§6, §7, ...) <:'> DLC (TS 102 178)

Du3nyeckuit ypoBeHb

OFDM (§8.3)

<:> PHY (TS 102 177)

OFDMA (§8.4)

SCa (§8.2)
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®opym WIMAX™_ [EEE 802.16 u ETCU HiperMAN onpeznensitor npoduid peKOMEHIOBaHHBIX
napameTpoB (pyHKkunoHambHOW coBMmectuMocTd. Ilpodmmm IEEE 802.16 coxepxarcs B OCHOBHOM
JOKYMEHTE TI0 CTaHjapTaM, B TO BpeMms kak npo¢win HiperMAN BKIIOYEHBI B OTACIBHBIA JOKYMEHT.
Acconuanus o TexHojorusaM anektpocssszu (TTA) ompenenser cranmapt mis ycayra WiBro, kotopas
ocHOBEIBaeTca Ha npoduie 1A13 dopyma WIMAX. M x0T 0HO He mpsMO BKIOYeHO B IIpuioxenue 2,
cogepxxanue atoro crangapra, TTAK.KO-06.0082/R2, B Tom uuncne ¢opmupoBanue kanama 8,75 MI'm,
HUIEHTUYHO COAEPKAHHUIO BAPUAHTOB, IPEAYCMOTPEHHBIX B 1. 6 [Ipmnoxxenus 2.

2 IHoapoOHoe onucanue paguouHTepdeiica

2.1 IEEE 802.16

Cmanoapm IEEE 0Ons jnoxkanbHulx u 2opodckux cemeil, uacmv 16: Paouoummepgpeiic ons cucmem
PUKCUPOBAHHO20 U NOOBUICHO20 WUPOKONOTOCHO20 DeCnPOBOOH020 OOCMYNA

Craamapt IEEE Std 802.16 sBnsercs craHmapToM paawouHTepdeiica s CHCTEM MNIUPOKOIIOJIOCHOTO
6ecnpoBoanoro noctyma (LLIB/). On mogaep)uBaeT CUCTEMbI (GUKCHPOBAHHOTO, KOYEBOTO M MOOUIBLHOTO
JOCTyTa W JTaeT BO3MOXKHOCTH PaOOTHl B KOMOMHHPOBAaHHOM pPEXUME (PHUKCHPOBAHHOTO H TOJBHKHOTO
JIOCTYTIAa B pa3perIeHHbIX nojocax gactoT Huxke 6 I'Th. CymectBytomuii ctaanapt IEEE Std 802.16-2009
MpeqHa3Ha4yeH IJisl PaJloCeTH C BBICOKOH MPOIYCKHON CIIOCOOHOCTBIO M MAaKETHOW Iepefayeil NaHHBIX,
CITOCOOHOW TOMIEPKUBATh HECKOJIBKO KIIACCOB NMPHUMEHECHHWH M yciyr Ha 0Oasze IP, B 3aBHCHMOCTH OT
BUJIOB HCIIONIb30BAaHUSl, MOOWJIBHOCTH W OusHec-mMoneneil. [lmsa oOecrmeueHuss Takoro pasHOOOpasus
pamuountepdeiic IEEE 802.16 pa3paboraH ¢ BBICOKOW CTENEHBIO THOKOCTH U MMEET PaCcIIUpEHHBIA HAOOP
BapHaHTOB.

TexHOMOTHST TOABIKHOW IIMPOKOIIOIIOCHON OecrpoBogHON CBsi3 Ha ocHOBe craHmapta IEEE 802.16
obecrieunBaeT THOKOE pasBEPTHIBAHWE CETH W TPEIJIOKeHHWE yCIyr. Hipke MpUBOAWTCS PSSl OCHOBHBIX
XapaKTEPUCTUK CTaHJapTa:

Iponycknas cnocob6nocmy, d¢h@exmueHocms UCNONb306AHUS CHEKMPA U NOKPbIMUE

Hns  oOecrieyeHnss MaKCUMajlbHO BO3MOXKHOH IPOIYCKHOH CHOCOOHOCTM M HOKPBITHS CHCTEMBI
HCIOJIB3YIOTCS YCOBEPIIEHCTBOBAHHBIE METObI, OCHOBAHHbIE HAa IPUMEHEHUU MHOTHX aHTEHH, B COUETaHUU
¢ nepenaueii curHanoB metogoM OFDMA. Ilpu nepemaue curnanoB OFDM mpoucxomut npeoOpa3oBaHue
HIMPOKOTIONIOCHOTO KaHajla ¢ YaCTOTHO-CENIEKTUBHBIMH 3aMHUPAHUAMH B MHOTO Y3KOTIOJIOCHBIX ITOJIHECYIITHX
C IUIABHBIMH 3aTYXaHUSIMH H, CI€JOBATEIbHO, Pa00Ta HMHTEIUIEKTYyabHON aHTEHHBI MOXKET OCYIIECTBIISATHCS
Ha MOJHECYIIMX THUIIA INIOCKUH BeKTop. Hivke NpuBOAsSTCS OCHOBHBIE TEXHUUECKHE XaPaKTEPUCTUKU METOa
C MCTIOJIb30BAaHUEM MHOTORJIEMEHTHBIX aHTEHH:

— Cucrema co MHOTMMHM BXxoJaMu M MHOrumu Beixogamu (MIMO) 2-ro, 3-ro u 4-ro mopsakoB H
MPOCTPAaHCTBEHHOE pazaencHue (SM) Ha TMHUAX BBEPX U BHU3;

- ajanTHBHOE TMepekitoueHne cucteMbl ¢ MIMO wMexay NpoCTpaHCTBEHHBIM —paszelieHueM/
OMOYHBIMM ~ METOJAaMM  NPOCTPAHCTBEHHO-BPEMEHHOI'O  KOAMPOBAaHHMA  UISI  JOCTHXKEHHS
MaKCHUMaJIbHOU 3 EKTUBHOCTH UCIIONB30BAHMS CIICKTpa 0€3 YMEHBIICHUS 30HBI TIOKPBITHS;

- COBMECTHOE MPOCTPAHCTBEHHOE pa3jeieHne curHaioB Ha jguHUM BBepx (UL) mns ycTpoiicTB c
OJIHOU IIepelarollell aHTEHHOM;

- YCOBEPUHICHCTBOBAHHOC q)OpMI/IpOBaHI/Ie AuyarpaMMbl HAIIPaBJICHHOCTU MW YIIPABJIICHUEC HYJICBbBIM
IMOJIOXKCHUEM JUuarpaMMbl HAITPABJIICHHOCTH.

Ha nuamsax BBepx u BHH3 momiepkuBaercs moxyisus QPSK, a takke QAM 16-ro u 64-T0 TOPSAIKOB.
Y CoBepIIEHCTBOBAaHHBIE CXEMBI KOJIMPOBAHUS, BKIIOYas cBepTouHoe komaupoBaHue, koasl CTC, BTC
u LDPC, a Takxke WCHoib30BaHHE YyMIpaBiIsIeMOro KoMOWHupoBaHUs, ruOpumHoro ARQ c yBemmdeHHOU
M30BITOYHOCTHIO M MEXaHU3Ma aJaNTHBHOM MOIYJSAIMM M KOJWPOBAHHUS MO3BOJSAIOT 3TOW TEXHOJOTHUU
o0ecreurBaTh HAJAEKHYIO PAAUOINHUIO C BHICOKUMH MTOKa3aTensIMu paboThI.

Tloooepoicka mobunvrocmu

B 3ToM crammapre TojepKHMBaeTCs ~ONTHMU3MpPOBaHHAs d3cradeTHas Tiepefada CUTHaIa C
KpaTKOBPEMEHHBIM TpepbiBaHueM coenuHenus, naunuupyemas bC u IIC, npu kotopoit obecnieunBaercs
3¢ (eKTUBHOE HUCIOJIB30BAHUE IIUPUHBI, a TAKKE COKpAICHUE 3aJePXKKU NMpH dcTadeTHOoi mepemaye 10
BEJMYMHBI, HE TpeBbliaromer 50 Mc. DTOT CTaHAapT TaKKe TMOIACPKUBACT METOMAbI  OBICTPOTO
nepekitoueHus 6azonoii cranimu (FBSS) u acraderHoli nepenaun curnana ¢ makpo-pasaecenuem (MDHO),
JIAIOIINE BO3MOXKHOCTh JATBHEHINIETO COKPAICHUS 3aCP KKH MPH 3cTadeTHOHN nepeaaye.

13 http://wimaxforum.org/imt-2000/7/MRSv031.zip.
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[HomnepxuBaroTCs pa3MUYHbBIE PEXUMBI YHEPrOcOepEKeHNs, BKITIOUAs K IYIIUH PeXUM U Hepabounid pekuM
MHOTHX KIJIACCOB YHEProcOepeKeHNS.

Ipeonooicenue ycnye u knaccol 00CIyHcUBaAHUA

Ucnone3yercs Habop BapuanTtoB Q0S, HampuMep NMpenocTaBlCHHE KaHayua 0e3 IOMOJHHUTEIBHOTO 3armpoca
(UGS), mepemeHHasi CKOpPOCTb Uil NPHUMEHEHHH B pPEaNbHOM BPEMEHHM, INEPEMEHHAas CKOPOCTb IS
MPUMEHEHUII HE B peEaJbHOM BpPEMEHHM, HETapaHTUPOBAHHOE KAa4YE€CTBO M PACIIMPEHHAs BO3MOXKHOCTH
MIEPEMEHHON CKOPOCTH AJIsl IPUMEHEHHH B PeajbHOM BPEMEHU C NOJAaBJICHHEM Iay3 (B OCHOBHOM, IJIS
ycayr VoIP), ¢ Tem 4To0bl 00ecneuuTs MOANEPKKY rapaHTUPOBAHHBIX YPOBHEH OOCIY>KMBAaHUS, BKIIOYas
rapaHTUPOBAHHYI0 M MHKOBYIO CKOPOCTH Hepenayd HH(OpMaluu, MHUHUMAIBHYIO 3ape3epBHPOBAHHYIO
CKOPOCTb, MAKCUMAJIbHYIO YCTOHUUBYIO CKOPOCTb, MAKCUMAJIbHBIM JOIyCK Ha BPEeMs OJKUAAHUS, IOMYCK Ha
IpOo’kKaHHWe, IPUOPHUTET TpaduKa AJs Pa3IMYHBIX THUIOB WHTEPHET-NPHIOKECHUH U NPUIOKEHHH B peXUMe
peansHOro BpeMeHu, Hanpumep VolP.

BLI,Z[CJ'IGHI/IG AJIs JIMHUKW BBEPX U JIMHUU BHU3 CY6Ka,Z[pOB pa3H0171 JJIIUTCIIBHOCTHU o0ecreuynBaeT BO3MOKHOCTD
nepeaayu 1mo 3TuM JUHUAM Tpaq)I/IKa, HMCIOIIECTO U3HA4YaJIbHO aCI/IMMeTpI/I‘{HHﬁ XapakTep.

B naHHOW TEXHONOTMH WCIONB30BAHUE PEXHMOB BBIICNCHUS] MHOTHX COCETHHX W YepeAyHoUuXcs
nonHecynmx ¢ OFDMA obecrieunBaeT KOMIIPOMHUCC MEXy MOOMIIEHOCTBIO M TIPOIYCKHOM CIIOCOOHOCTHIO,
o0ecrieunBaeMBIX B paMKaxX CETH B IEJIOM, a TaKKe B 3aBHCHUMOCTH OT KOHKPETHOTO IOJIb30BATEIs.
[Ipumenenue pexxuma OFDMA ¢ nepecTaHOBKOW COCEIHHUX MOJHECYIIHUX NAaeT BO3MOXKHOCTH BBIAEICHUS
MIOATPYIIBI MOAHECYINUX I TIOJBMKHBIX TOJB30BATENel B 3aBHCUMOCTH OT OTHOCHUTENBHOW MOIIHOCTH
CHUTHAJIA.

Paznenenne Ha moakaHalbl U MCIIOIB30BAHUE CXEM CHUTHanu3aluu Ha 0aze MAP oGecreunBaeT MexaHU3M
ONTHUMAJBHOTO  IUIAHMPOBAHHUS IMPOCTPAHCTBEHHBIX, YACTOTHBIX M  BPEMEHHBIX PECYpCOB  UIA
OJHOBPEMEHHOTO YIIPABJICHUS U PAaCHpPEACICHUS JaHHBIX (MHOT0aIPECHON Mepeaayy, IIMPOKOBEIATEIbHOMN
nepeaayy ¥ OAHOAAPECHOH nepeaayun) o paaguonHTepdeiicy Ha MOKaAPOBO OCHOBE.

Bosmooicnocms Macmma6up06aﬂuﬂ

Cranmapt IEEE 802.16 paccuMtaH Ha M3MEHEHHE IIMPHUHBI MOJOCHI Pa3lWYHbIX KaHaioB oT 1,25 MI'm mo
28 MI'n, ¢ TeM 4TOOBI yIOBIETBOPATH OTJIMYAIOIIMMCS BO BCEM MHPE TPEOOBAHHSIM.

Macmrabupyemblii  Qu3ndeckuii ypoBeHb, OCHOBaHHBIM Ha NpUHOMNAX MacmrabupoBanus OFDMA,
MO3BOJISIET 3TOW TEXHOJOTMH ONTUMH3UPOBATH KaueCTBEHHBIE TIOKa3aTeId MOOWIBHOM cpelsl MpHu
MHOTOJIYYEBBIX  3aMUPaHUAX, KOTOpas XapaKTepU3yeTcs 3alEepKKOH IpU  pPACIPOCTPAHEHUU U
JOMIUICPOBCKUM CIBUTOM. [Ipu 3TOM oOecneunBaeTcsi MUHHUMAaIbHOE IEPEKPHITHE B LIMPOKOM AMANa3oHe
pasMepoB TMOJIOC, 3aHUMAaeMBIX KaHajamMu. BO3MOXXHOCTH MacIITaOMpOBaHMs [OCTHTaeTcs IyTeM
npuBeAeHUsT pasMepa ¢GyHKUuHM ObicTporo mpeobOpasoBanus Pypore (FFT) B cooTBercTBHE C IIMPUHON
IIOJIOCHI KaHaJIa, HAapsiLy C 3aKPEIJICHUEM Pa3HECEHHS] YaCTOT IIOAHECYIIUX.

HJZCIHMpOGClHue C NOBMOPHBLIM UCNOJIb306AHUEM HYacmom

Ha ¢msugeckom ypoHe crammapra IEEE 802.16 ¢ OFDMA momnepXKHBaIOTCS Pa3IUIHBIC PEKUMBI
BBIZICJICHHS TTOKAHAJIOB M CTPYKTYPHI KaJpOB, HAPUMEP YaCTUIHOE HCITONIb30BaHue noakananoB (PUSC),
TIOJTHOE HcTob3oBanue noakananoB (FUSC) u ycoBepiieHCTBOBAaHHBIE METOIBI MOIYJISIITIH M KOJTUPOBAHUS
(AMC). OTi BapHaHTHI TTO3BOJISIIOT MOCTABIINUKY YCIYT THOKO OCYIIECTBIIATH INIAHUPOBAHHUE C MTOBTOPHBIM
WCIIOJIF30BAaHUEM YacTOT B CETH OECIpOBOTHOM CBs3M, oOecreunBas KOIPGHHUIIUESHT ITOBTOPHOTO
WCIIOJIB30BAaHUS C TOYKH 3peHUs A(H(PEKTUBHOCTH WCIOJIB30BAHMS CIEKTPa, paBHBIN 1, Ko3ddurmeHT
ITOBTOPHOTO FHCIIOJIb30BaHUSI C TOYKHA 3PEHHS] YCTOMYHMBOCTH K ITOMEXaM, PaBHBIA 3 WM ONTHMAaJbHBIC
CIIEHapUH Pa3BEPTHIBAHMS C YACTUYHBIM TIOBTOPHBIM HUCTIOIB30BAHUEM HaCTOT.

B cnyuae, ecnim ko3 UIFIEHT TOBTOPHOTO HCIIOJIB30BaHUS YacTOT paBeH 1, TO, HECMOTPS HA TO, YTO, KaK
MIPaBIIIO, EMKOCTh MOJKET OBITH yBENMYEHA, MOJB30BATEH HA KPAal0 COTHl MOTYT CTOJIKHYTBCS C HHU3KAM
KayeCTBOM COEIMHEHMS, CBSA3AaHHBIM C CHJIBLHBIMM IToMexaMu. B cBs3u ¢ TeM, uro B Metone OFDMA
IOJIE30BATENN PabOTarOT C MCIIOIF30BAHNEM TOIKAHAJIOB, KOTOPHIE 3aHIMAIOT JIUIIh MATyI0 9acTh ITHPHUHBI
[OJIOCHI  KaHaja, mpo0jeMy TIOMeXH Ha Kpal COTBI MOXHO JIETKO pa3pemnTh ITyTeM H3MEeHEeHUS
KOH(HUTYypauy MCIOIL3YEMOTO MOAKaHANa WM KO3 (GHUITNEHTA UCITONB30BaHUA B Kajape (TakuM 00pazoM,
MIPUMEHSETCSl TPHHINI YaCTHYHOTO TIOBTOPHOTO UCIONB30BaHMA), HE TMpuberas K TPaJAUINOHHOMY
YaCTOTHOMY IUIaHMPOBaHui0. [Ipy Takoi KOH(Urypamuu Ui HEHTPAIbHBIX MOJb30BaTeei !4, nMeromux
KaHaJbl Tepenadn ¢ 0oJjiee BHICOKMM Ka4eCTBOM, JAOCTHTAeTCS KOA((HUIMEHT MOBTOPHOTO HCIIOIB30BAaHUS
9acTOT MIPH TOJTHOM HArpy3Ke, paBHBIA 1, ¢ TeM 9TOOBI JOOUTHCS MaKCUMAIBHOTO 3HAYCHUSI YPHEKTUBHOCTH
HCIIOJIB30BAHUS CIIEKTPA, B TO BpeMs Kak JUId KpaeBbIX MOJb30BaTeneii!d obecrieunBaeTcsi 4acTHIHOE

14 HOJ’IL3OBaT€J'II/I, KOTOPBIC HAXOAATCA B CEPEANHE CECKTOPA, BAAaJIN OT COCCAHUX CEKTOPOB.

15 TMonb3oBarenu, KOTOpbIE HAXOAATCS MO KPasiM CEKTOPA, BOIM3U OT COCEHUX CEKTOPOB.
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MOBTOPHOE MCIIOJIb30BAHUE CIIEKTPa, YTOOBI yIYUIIUTh KAYECTBO COCAMHEHHS H MPOMYCKHYIO CIIOCOOHOCTB.
[TnaHupoBaHNEe TOBTOPHOTO UCIIOJIL30BAHUS MOJIKAHATIOB MOYKHO aJIAalITUBHO ONTHMHU3UPOBATH IO CEKTOPaM
W COTaM, UCXOJISl U3 HArPY3KH B CETH, PACTIPENICIICHUS MMOJIb30BATENEH 110 pa3IMYHBIM THIIAM (CTallHOHAPHBIE
U MOOWIIbHEBIE) M TIOMEXOBOW OOCTAaHOBKHM Ha IOKAIPOBOM OCHOBE. Bce cekTopa/coThl MOTYT paboTaTh B
OJTHOM PAJMOYAaCTOTHOM KaHalle, © HHKaKOTO TPAIUIIMOHHOTO YAaCTOTHOTO TUIAHUPOBAHHS OCYIIECTBIISATH HE
TpedyeTcsl.

Tlooyposens bezonacnocmu

Cranmapt IEEE 802.16 mnomgmepxuBaeT MPOTOKOJIBI YIPaBICHUS KOHQUIACHIUMAIBHOCTBIO JAaHHBIX U
kmouamu 3amuTel: PKMv1 — RSA, HMAC, AES-CCM u PKMv2 — EAP, CMAC, AES-CTR, 6e30onacHOCTh
MBS.

Cmanoapm

Otot crannapt IEEE B anekTpoHHOM BHE MIPEACTABICH MO CACAYIOMIEMY aapecy:
http://standards.ieee.org/getieee802/download/802.16-2009.pdf.

2.2 Cranpaprel ETCHU

Cogepskaniyecs: B HaCTOSILEM pasjelie OMUcaHusl BKIOYEHBl B cieayroomue crannaptel 1B/, K uucny
MTOCIIEIHUX UMEIOIIUXCS BEPCHI OTHOCSTCS:

- ETCU TS 102 177 v1.3.2: cetu  mmpokomnoyniocHoro  paguongoctyna (BRAN);  HiperMAN;
¢usnueckuii yposens (PHY).

- ETCHU TS 102 178 v1.3.2: cern mmpoxononocHoro pamuonoctyma (BRAN); HiperMAN; ypoBeHb
yIpaBieHHs KaHajaoM nepenaun aanHeix (DLC).

- ETCU TS 102 210 vl1.2.1: cetn  mmpokomnonocHoro  paguonoctyna (BRAN); HiperMAN;
cucTeMHbIe Ipodum.

Pesome: Cranmapt HiperMAN mpu3BaH obOecrneunTs (DYHKIHOHATBHYIO COBMeCTHMOCTH cucteM LB/,
neicTByronux Ha yacrtorax Hwke 11 [T, ¢ TeM 4To0bI JOOUTHCS OONBIINX Pa3MEPOB COT MpHU pabOTe BHE
30HBI mpsiMor BuaumocTH (NLOS). DtoT cranmapt obecrneuunBaet mnoanaepxky merogoB FDD u TDD,
BBICOKYI0 3((EKTUBHOCTh HCIIOJNB30BAHUS CIIEKTpA M CKOPOCTH IMEpeadyd JaHHBIX, aJalTHBHYIO
MOJYJIALNI0, OONBIINE PAAUYCHl COT, TOANEPKKY YCOBEPIICHCTBOBAHHBIX AHTEHHBIX CHCTEM, alTOPUTMBI
mUQppOoBaHKsT BBICOKOW KPHUIITOCTOMKOCTH. B cymiecTByromux mpoduisx cTaHAapTa OMpeelieH pa3sHoC
4acTOT MEXIy KaHainamu, coctapimgronui 1,75 MI'n, 3,5MI'u u 7 MIu, npuemieMmbld aid
nuanaszona 3,5 I'T'm.

OcHOBHBIE XapakTepucTUKU cTaHAapToB HiperMAN, KOTOpble MOJHOCTBIO TapMOHU3HUPOBAHBI CO
craugaptoMm [EEE 802.16, aBnsroTcs clieyOnuMu:

- BCE YJIyUIICHUS Ha (U3WUECKOM ypoBHE, cBs3aHHBIC ¢ pexxumamu OFDM u OFDMA, Bkirouas
Meroa MIMO mns pesxxuma OFDMA;

- ru0koe (OopMUpOBaHME KaHAIOB, BKIIOYas CTPYKTypy ¢ KaHamamu 3,5 MIm, 7 MI'm u 10 MI'n
(BrutOTH 70 28 MI'1M);

- pexxum MacmtabupoBanuss OFDMA, Bkmrouas pasMepsl (GYHKIMHA OBICTpOro mpeodpa3zoBaHMS
®Oypee, coctapnstomue 512, 1024 u 2048 Toyek, KOTOpbIE TOHKHBI HCIOIB30BATHCS B (DYHKIIUH OT
HIMPHUHBI KaHaJla TAKUM 00pa3oM, YTOOBI pa3HOC MEXIy MOJHECYILIUMH OCTaBaJICs TIOCTOSHHBIM;

- npumeHenne meroga OFDMA (popmupoBaHre moikaHaIOB) Ha JTMHUSAX BBEPX M BHHU3 B PEKHMax
OFDM u OFDMA;

— MOAJIEPKKA aJaNTUBHBIX aHTeHH B pexkxumax OFDM u OFDMA.

Cmanoapmer: Bee crammaptel ETCM  MOXHO TONYYHTh B DIIGKTPOHHOW ¢dopMe IO ajapecy:
http://pda.etsi.org/pda/queryform.asp, ykazaB HOMEp CTaHIapTa B OKHE BBOJIa ITIOMCKOBOTO 3aIpoca.
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Ipunoxenue 4

Crannpaptsl pagnountepgeiicoB ATIS WTSC nast cuctem B/,
AeMCTBYIOLINX B MOABHIKHOM CiIyx0e

1 Cranaapt 0ecpoBOJHOI0 HIMPOKONOJIOCHOTO AocTyna Kk unTepHery ATIS WTSC u apyrue
CTAHAAPTHI

KomuTter mo TexHomorusiM u cucremam OecripoBognoit cBsizu (WTSC, mpexxnee Ha3Banue T1P1) Anbsiaca
[0 OTpaciieBbIM pelieHusM B obnactu 3nektpocsszu (ATIS), spisromuiicss opraHn3anueit mo paspadoTke
CTaHIAPTOB, AaKKPEAUTOBAHHOW AMEpPHUKAHCKHMM HAIlMOHATLHBIM HWHCTHTYTOM cTaHmaptoB (ANSI),
pa3zpaboTan Tpu aMEpUKAHCKUX HAIlMOHAJBHBIX CTaHAAPTa, KOTOPHIE TECHO CBSI3aHBI C NPUHATHIMH HM
TpeOOBaHMSMH K CHCTEMaM OCCIIPOBOJHOIO HIMPOKOIOJIOCHOrO jgocTyna kK wuHTepHeTy (WWINA).
Komuretom Taxke pazpaboTaHbl Apyrue CTaHAAPTHI, IPUMEHUMbIE K KOYEBOMY OECIPOBOAHOMY AOCTYILY.
Crangaptsl paguonntepdeticop mist cucteM WWINA oGecriednBaroT BO3MOXKHOCTh pabOThl IEPEHOCUMBIX
0eCIpOBOAHBIX CHCTEM M OKa3aHHUs YCIyr Ui KOUYEBBIX II0JIb30BaTelel, KOTOpPBIE IOMOIHSAIOT PHIHKH
MonemoB DSL u kabenbHBIX MOAEMOB. OTH CHUCTEMBbl ONTHMHU3UPOBAHbI AJISI YCIYI BBICOKOCKOPOCTHOM
MaKeTHON Mepefay JaHHBIX, KOTOpbIE paboTaroT B OTJACIBHOM KaHaje, ONTUMU3NPOBAHHOM I Tiepeaayu
naHHbIX. B TpeOoBanusx k WWINA onpenenstorcs paauouHTepdeiic st OeCIpoOBOJHOTO AOCTyIa B
WHTEpHET BHE 30HBI MpPSIMOM BHAMMOCTH JJIA TOJHOIKPAHHBIX MYJIbTUMEIUNHBIX YCTPOUCTB,
00ecTIeunBaIOIINX KaYeCTBEHHbIC XaPAKTEPUCTHKH B IIOJTHOM O0OBEME.

Otu paauouHTepdeiichl 00eCIIeUNBAIOT YIIYYIICHHBIE KaueCTBEHHBIE IMOKA3aTEM OKOHEYHBIX YCTPONCTB
JOCTyIla, €CIM CpaBHMBaTh C JPYIMMH CHUCTEMaMH, KOTOpble MpEJHA3HAYEHbl MJs YCTPOMCTB
BBEICOKOMOOWJIBHBIX TOJIb30BaTeNiell. B wactHocTH, pammoumnTtepdetickl mist WWINA  onTuMusupyrorT
clenyromue aTpuOyThl KaYeCTBEHHBIX MTOKa3aTesei:

- CKOPOCTH II€pelavyt JaHHBIX B CUCTEME;
- MOKPBITHE/painyC NEHCTBUS CHCTEMBI,

- MPOIYCKHYIO CIIOCOOHOCTH CETH;

- MUHUMAaJIBHYIO CJIOXKHOCTh CETH;

- yIpaBlieHHE KaTeropuel 00CIyKUBaHUS U KAUECTBOM OOCITYKHBaHUSL.

2 Cranaapt T1.723-2002 paguountepdeiicoB AJsi CHCTEM ¢ MPSIMBIM paclIMPeHHEM CIIEKTPa

2.1 0O030p paguounTepdeiica

Cranmapt [-CDMA (MHOTOCTaHIIMOHHBIH JIOCTyH C KOJIOBBIM pas[elieHueM [Uisi JOCTyNa K
natepHeTy [-CDMA) mnpumenser texHonmormro CDMA, paboTalomylo ¢ YHIIOBOM CKOPOCTBIO
1,2288 Munrra/c, ¥ HCIOIB3YET YacCTOTHOE IpucBoeHne 1,23 MI'1, aHamorndHoe KOMMEPUYECKHM CHCTEMaM
coroBoii cBsa3u crapaapra CDMA. Ilpumenenune monysaiuun QPSK/BPSK Hapsay ¢ KOMIO3HIIMOHHBIM
typbokogom (TPC), BCH c ympexpaaromeil koppekuueil omub0ok u mpoTtokonoM ARQ obecreunBaer
HaJEKHYI0 J0ocTaBKy AaHHbIX. Kanamel ¢ pactpamu 12,5 xI'n, 25 xI', 30 xI'n nnm 50 k[’ ucnons3yrores
IUISl TIONYYEHHUsl LEHTPaJbHBIX YacTOT IepeJadd W IpueMa KaHajga A 0OecledeHUs COBMECTHMOCTH C
CYLIECTBYIOLIMMHU YaCTOTHBIMU IIPUCBOCHUSAMH COTOBBIM cuctemMaMm ¢ FDD.

2.2 Ioapo6Hble onucanus paguouHTepdeiica

Pagnountepdeiic [-CDMA cocTouT u3 Tpex ypoBHei, coorBeTcTBytomux Monenu OSI. K HuM oTHOCATCS
(hm3nyeckuil ypoBeHb, KaHATBHBIN YpoBeHb, BKIo9ast LAC u MAC, a Takxe ceTeBOl YPOBEHb.

dusnyeckuil YpoBeHb TepelacT M MPUHUMAET CETMEHTHI MAKETOB JaHHBIX OT KaHAJIbHOro ypoBHs. OH
OCYIECTBIISIET KOOUpOBaHME C  yopexmaromed koppeknuerd ommbok (FEC), mepemexenue,
OPTOTOHAJIM3ALIMIO, PACIIMPEHHUE U 0O0ecreueHHs BO3MOKHOCTH MHOTOCTAHIIMOHHOTO JIOCTYIIA C KOJIOBBIM
paszieseHueM, a Tak)Ke MOIYJISIIHUIO.

KananeHBIH ypOBEHBb COICPXKUT ABA MOAYPOBHS: YPOBEHb yIpaBIEHHUS T0CTYNoM K cpeae nepenaun (MAC)
U ypOBeHb ympaBieHust noctynoM k kanany mnepemadu (LAC). Ypoenb MAC oTBewaer 3a ympaBieHHE
pecypcamu (PU3NUECKOTO YPOBHS U yCIyr Nepeaadd AaHHBIX. YpoBeHb LAC oTBeuaeT 3a MHUIMALIUIO
COeTMHCHUS Ha KaHaabHOM ypoBHE Mexay AT um BSR (6a3oBas cranmus — maprmpyTtusarop). KanamsHbri
YpOBEHb OTBEYAET 32 CETMEHTALIMIO M 00OpaTHOE BOCCTAHOBIIEHHE, YCIYTH Nepeaun JaHHBIX, 1 KOPPEKIIUIO
omuoOoK ¢ ucnoyibzoBanueM ARQ.
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CeteBoli ypOBEHB ITOJIYYACT MOIB30BATENBCKYIO HATPY3Ky B (popme makeToB IP 1 00pabdaTeiBacT 3TH MAKETHI,
nepeiaBaeMble B KaHAIBHBIA YPOBEHb M MPUHUMAaeMble OT Hero. CeTeBoi ypOBEHb CBSI3BIBAETCS CO CBOUM
OJTHOPAHTOBBIM 00BeKTOM 1O paamouHTepdeiicy [-CDMA u obecrnieunBaeT HaCTPOWKY W YIIPABJIICHHE CO
CTOpOHBI GYHKITUH ceTeBoro ypoBHsA. OH oOecrednBaeT Iepeaady MaHHBIX KOHOUTYpaIuu W YIPaBICHUS
it AT, oOciy)XuBaHHE COCIUHCHUS, AyTCHTU(UKAIMIO YCTPOWCTBA, MOJJIEPKKY ayTCHTU(PHUKAINU
rob3oBaTersi. CeTeBO ypOBEHb TakXKe oOecTednBacT MoMIep XKy QoS, yciayr ceanca U MOOWMIBLHOCTH C
HCIIOJIB30BaHUEM CTaHmapTa mobile IP.

3 Onucanusi ¢pusndeckoro ypoBHsi, ypoBHeii MAC/LLC u ceTeBOro YypoOBHSI CTaHIAapTa
ATIS-0700001.2004 MCSB

3.1 0O030p paguonnTeppeiica

CranpgapT GopMUpOBaHHS JHAarpaMMbl HAlIPAaBICHHOCTH B PEKUME CHHXPOHHOTO pa3feieHUs] CO MHOTUMH
Hecynumu yactoramu (MCSB) ucnonb3yer coueranue texHonorun CDMA u MHTeUIEKTyallbHbIX aHTEHH
JUIA TIOJyYEHHs] YCOBEPIIEHCTBOBAHHOTO KauecTBa Iepeladd B CUCTEMax CBSI3M INMyHKTa €O MHOTHMU
MYHKTaMH, C TeM 4TOOBI 00eCIeUYUTh CKOPOCTh Mepeadyr JaHHBIX IIHPOKOMOJIOCHOTO CUTHANIA B YCIOBUSIX,
Korja npsmMasi BUAMMOCTb OTCYTCTBYET.

3.2 IMoapoOHble onucanus paguouHTepdeiica

PamnounTepdetic cranmapra MCSB coctouT u3 Tpex ypoBHeH, coorBercTByromux mozenu OSI. K Hum
OTHOCSTCS (DM3HUYECKUH YPOBEHB, KaHANLHBIA ypoBeHb, BKItodast LLC u MAC, a Takxe ceTeBOl YPOBEHb.

Kak mnokazano B Tabmuue 1, ¢(u3nyeckuil ypoBEHb OIMUCHIBACT MOZIYJIALUIO, MYJBTHIIEKCHPOBAHHE,
(hopMHpOBaHNE KaApPOB AYIUIEKCA C BPEMEHHBIM pa3CiCHHUEM, PErYJIHPOBAHHE MOIIHOCTH U BPEMEHHYIO
CHUHXPOHHU3aIMI0. B HeM onuHaKoBBIM 00pa3oM 00pabaThIBAIOTCS AAaHHBIC, MEPEAaBAaECMbIe B PEXHUME C
KOMMYTAallMeH KaHAJIOB U KOMMYTalMeH MaKeTOB.

TABJIMIA 1
DyHKUNU YPOBHeil paguouHTepdeiica
Yposensn DOyHkuus
CereBotii yposens (L3) Krnaccudukanms/ycraHOBICHHE IPHOPUTETOB MAKETOB, PETPAHCIISIIHS,

OKCIUTyaTanus, aAMUHUCTPUPOBAHUE U TEXHUIECKOC O6CJ'Iy)KI/IBaHI/Ie

Yposens kanana nepengaun qanabix (L2)| LLC: cermeHTanus/o0paTHOE BOCCTAHOBIICHHUE, YIIPABIICHIE PECYPCaMH,
KOPPEKITHs OMMOOK ¢ N30MpaTENbHON TOBTOPHOH Tepeaayueit

MAC: cermeHTanus1/00paTHOE BOCCTAHOBIICHHE, YIIPAaBICHHE PECypCaMH,
yIpeXaaroIas KOppeKLus OO0k

®duznueckuii yposens (L1) ®dopmupoBaHHe KaHaNoB, pacmupenne CDMA, moxynsmus,
PETyIMpOBaHNE MOITHOCTH, CHHXPOHHU3ALNS

YpoBeHb KaHaja Mepejadd JaHHbIX MMEET [Ba MOAYPOBHS: YNPABIEHUS JOCTYIIOM K Cpele Iepenadu
(MAC) u ynpaBienus sorndeckuMm kaHaioM (LLC). ®yuknus noaypoBHs MAC 3akimiodaercs B
NPUCBOCHUH KaHAIIOB, N3MEHEHUH HX MPUCBOCHHUS 1 OCBOOOKICHUN KaHAJIOB, a TAKXKe B 00padOTKe MMaKeToB
nmanabIX. Ha ypoBae LLC o0pabatbIBatoTCsl NaHHBIE, IIepeaBacMble B peXXHMe ¢ KOMMYyTalllell KaHajIoB U
KOMMYTaIliel makeToB. B pexxume ¢ kommyTtaruei kananoB LLC cobupaer u pa3dupaeT makeTbl CUTHAIIOB
ynpaBieHns, 00padaTeIBaeT X M YCTAHABIMBAET TOJIOCOBOE COEAMHEHNE C COOTBETCTBYIOIINM BOKOACPHBIM
KaHaJoM. B pexxume ¢ koMMyTanueil KaHaJIOB UCTIONB3YETCsl IPOTOKON (POPMHUPOBAHUSI MAKETOB JTAHHBIX U
KOPPEKIIUH OMHNOOK ¢ N30MpaTeNbHOI MOBTOPHOU Niepeaayeii.

Ha ceTeBoM ypoBHE OCYIIECTBISIOTCS KJIACCU(BHUKAIMS/YCTAaHOBICHUE IPUOPUTETOB MAKETOB, PETPAHCIISAIHS
naketoB Ethernet, a Takke mnepeaaynt coOOIIEHWH IJisi meield HSKCIUTyaTalluy, aJIMUHHCTPUPOBAHUS U
Texauaeckoro oocmyxusanus (OAM). Kpome toro, obecrieunBaetcs unrepdeiic ¢ 6a3oBoii ceThlo.

B pammounTepdeiice s KaHANOB TpaduKa/mocTymma/BeliaHusi UCIONB3YIOTCS IMOJHECYIIUE C TOJIOCON
500 xI'm, B TO BpeMs Kak Ui KaHajla CHHXPOHM3AaIlMM HCIOJB3YIOTCS Hecymue ¢ mosocod 1 MIm.
CrnenoBaTenbHO, UCHIONB3YS MOJNOCY mupuHOM 5 MI'T, MoxHO pasMecTtuTh 10 mogHeCymux i KaHAJIOB
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Tpaduka/MOCTyma/BeIIaHmsl WX 5 TOTHECYIIUX MJIA KaHAJOB CHHXPOHM3AIMU. B Kakmoil momHecymien
MOXHO pa3MecTuTh 10 32 KoaoBBIX kaHanoB Tpaduka (TCC).

[Mpumensiercs koaupoBanue Puma-ConmoMoHa ¢ ymnpexiaromed KoppeKnued omuOOoK, W MOTOK JaHHBIX
monymupyercsi MerogoM QPSK, 8-PSK, 16-QAM wumu 64-QAM. B kaxnom kanane TCC nanHBIE
00BEIUHSAIOTCS, U ajiee B paMKax OIepalud CYMMHPOBAaHUS KaHAJIbl OOBEAUHSIOTCA C IPYTHMHU KOJOBBIMU
KaHaJaMH.

B o6paTHOM KaHaie Tpadrka MOKET HCIIOJIb30BATHCS MAKCUMYM OT 2 710 4 CMEXHBIX MOTHECYITHX.

Ucnonp3yercs Kaap AMUTEIbHOCTHIO 10 MC ¢ OOIIMM YMCIOM CHMBOJIOB, COJEpXKAIIUXCs B KaJape (BKIoUas
JUHAW BBEpPX W BHU3), paBHBbIM 125. Ha mpsmoii Tpaduk MoxkeT ObITh OTBemeHO 55+ n * 7 CHUMBOJOB,
a pe3yJbTUPYIOIUI 00paTHBIA Tpaduk MOXKeT 3aHMUMaTh 55 —n * 7 CHMBOJIOB, TAE€ # MOXET MEHSTBCS
0 (cuMMeTpHUYHBII KaHaM) 10 7.

4 CTaHaapT MHOTOCTAHUMOHHOIO JOCTYNA ¢ NPOCTPAHCTBEHHBIM pa3JiejieHHeM H BbICOKOIl
nponyckHoi cnocooHocThio (HC-SDMA) ATIS-0700004.2005

4.1 O030p paguonnTepeiica

B cramgapre HC-SDMA ompenensiercs paauouHTepdeiic ains TEeppUTOPHAIBHON paclpeaeTuTenbHON
CHUCTEMBbl TOJBI)KHOM ImupokononocHoil cBsi3u. B cucreme HC-SDMA uCHONB3YIOTCS TEXHOJIOTHHU
IyTiekca ¢ BpeMeHHBIM pazaeneHueM (TDD) wm aganTuBHBIX aHTeHH (AA), Hapsaay C alropuTMaMu
NPOCTPAHCTBEHHOW OOPa0OTKU C HCIOJNB30BaHMEM MHOTHX AaHTEHH, NpeJHA3HAuYCHHBIC IS CO3JaHHs
CHCTEMBI TOABIKHON CBSI3H, 3P(EKTUBHO HCIONB3YIOMIEH CIEKTp. ODTH CHUCTEMBI MOTYT OOECIEYHThH
pa3BepThIBAaHUE YCIYI MOJBM)KHOM IIHMPOKOMOJOCHOM CBSI3W BCEro JIMIIL B OAHOHM (HemapHOil) mosoce
cnekTpa mupuHOM 5 MI', pa3penieHHON s MOABMXKHBIX ciyk0. Cuctembr HC-SDMA npenHazHadeHbI
IU1sl paboTHI B pa3pellIeHHBIX Mmosiocax yacToT Hike 3 [T, koTopeie Hanbonee npuemieMsl ISl TOIBHXKHBIX
MIPUMEHEHUH, 00EeCTICUNBAIOIINX TIOTHYI0 MOOMIBHOCTS M 00CITy)KHBaHHE OOJIBIITON TEppUTOpHH. B CBsA3H ¢
TEM, 9TO B cucTeMax Ha ocHOBe crangapta HC-SDMA ucnonssyercs TexHosorus TDD, u um He TpeOytoTcs
CUMMETPHUYHBIE MapHBIE IOJIOCH YacTOT, pa3felieHHbIe COOTBETCTBYIOUIUM 3aIIUTHBIM HHTEPBAJIOM, WU
OYTJIEKCHBIA Pa3HOC, TO 3Ta CHCTEMa MOXET JIETKO MEepelTH Ha Jpyrue MoJIochl 4acToT. B TexHomorun
HC-SDMA nocruraercss CKOpoCTh TepeAadd JaHHbIX B KaHaime 20 MOuWT/c B pa3penieHHO# Tmoioce
mwupuHod 5 MI'u. Ilpu pasBepteiBanun cetu crangapra HC-SDMA c¢ ucnonb3oBaHHEM pa3pelieHHON
rostockl criektpa 10 MI'm u ko3 ppHUIMeHTOM MOBTOPHOTO HMCIIONB30BaHUA dacToT N = 1/2, B KaxI0# coTte
3TOW CETH MOXKHO B TIOJHOH Mepe oOecneduTh CKOpocTh meperaund 40 MOUT/C, YTO COOTBETCTBYET
3G PEKTHBHOCTH HCIONIB30BaHUs criekTpa 4 out/c/I'i/cory.

4.2 IHoapo6Hble onucanus paguouHTepeiica

Pamnountepdeiic HC-SDMA nmeer ctpyktypy TDD/TDMA, du3udeckue u JIOTHUECKHE XapaKTCPUCTHKU
KOTOpO# ObUIM BBIOpaHBI st obecrieueHus 3PQPEKTUBHOIO TPAaHCIIOPTHPOBaHUs I[P-IaHHBIX KOHEYHOTO
MOJIb30BATENIS, & TAKXKE JIJIsl U3BJICUCHUSI MAKCUMAaIbHOM MOJIB3bl U3 00paOOTKH CHTHAJa C UCIIOJIb30BAaHHEM
AJIalITUBHBIX aHTCHH.

Opranuzanus QuU3NYecKUX acleKTOB MPOTOKOJa 0OeCHeYMBAECT MPOCTPAHCTBEHHBIC AAaHHBIC AT PEXUMa
o0y4yeHHs, a TakXKe CBSI3aHHY0O C HHMH IIOMEXOBYI0 OOCTaHOBKY Ha JIMHMAX BBEpPX M BHH3,
[IpeIHAa3HAYECHHbIC U1 JIOTMYECKUX KaHAJIOB, NPUTOAHBIX JUId HampaBlICHHOM IepeAadd U IpHeMa,
HampuMep KaHanoB Ttpaduka. M HaoOopoT, KaHaibl, HENPUTOAHBIC MJIS HAIMpaBICHHOW 00pabOTKH,
HampuMep KaHalbl MEHDKMHTA WM BEIIAHWS, HECYT MEHBIIYI0 HArpy3Ky M IMONy4aroT OoJiee BBICOKYIO
CTENEHb 3alIUThl OT OWIMOOK, YTOOBI BBIPOBHATH MX KaHANBl MEpeAayd ¢ KaHajaMH, [OJyYUBIIUMH
HanpaBiieHHyI0 o0pabotky. [l oOecriedeHuss HafeKHOM NepeAadd B IIUPOKOM AHMANA30HE COCTOSHUH
JVHUY TPUMEHSETCS aJanTUBHAs MOIYJSALUS WM KOTUPOBAHME KAaHAJIOB, HapsAy C pEryJupoBaHHEM
MOIITHOCTH Ha JIMHUAX BBEPX M BHU3. UTOOBI 1OONTHCS HAJEKHOCTH B JIMHUH, B JOIOJTHEHHE K MOIYJISINH,
KOJMPOBAaHUIO W PETryJIHPOBAHUIO MOIUIHOCTH HCHOJB3yeTrca pexuMm Owictporo ARQ. Taxke
MOJIEP’KUBACTCS PEXKUM OBICTPOi BEICOK0I(D(DEKTUBHOM dcTadeTHON Tepeiaun BEI30BOB MEXy coTaMu 0e3
paspbiBa coeAMHEHHA. AyTCHTHU(QHKaLUWs, aBTOPH3alUs M KOH(PHUICHUUAIBLHOCTh B OTHOLICHWH JHHUHU
pazmooCcTyna OCYIIECTBIISICTCSA MyTEM B3aMMHOW ayTeHTU(UKAIMK TCPMHUHAIOB M CETH JOCTYIA, a TaKKe
MyTeM MIH(pPOBaHUSL.

B pamnonnTtepdetice ctangapTa UMEETCs TP YPOBHS, KOTOpEIe 00o3HavaroTcs kak L1, L2, and L3.

B Ttabmuue 2 mpexacraBieHbl onucaHus (PYHKIHOHAJIBHBIX BO3MOXHOCTEH, KOTOpBIE BKIIOYAeT B ceOs
KaXXIbI YPOBEHb paanonHTepdeiica. Hinke mpuBoasATCS KpaTKue XapaKTepUCTUKH KaXKI0To ypoBHs. bornee
noApoOHBIH 0030p OCHOBHBIX aCIEKTOB COACPIKUTCS B MOCIEAYIOMIMX pa3/ieiax HaCTOSIETr0 JOKYMEHTA.
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TABJINIIA 2
YpoBHu paguonnrtepdeiica
Ypogenn OnpeneneHHble CBOIiCTBa

L1 CTpyKTypBI HA OCHOBE KaJIpOB M IAKETOB, MOIYJIALMS M KOJUPOBAaHHE KaHAJa,
olepexKeHHe

L2 Hapexnas nepenada, npeoOpa3oBaHue JOTMYECKUX KaHATIOB B (pU3UUECKUE, TPYIIIOBOE
muppoBaHue

L3 VYnpasneHne ceaHcaMH, yIpaBlIeHUE PECypCaMy, YIIPaBIEHHE MOOUIEHOCTHIO,
(parMeHTays, peryJupoBaHue MOITHOCTH, aJlallTallls KaHaia CBSI3H, ayTeHTH(UKALNS

B Tabnuue 3 npuBeneHo pe3roMe OCHOBHBIX 3JieMeHTOB paauonHTepdeiica HC-SDMA.

TABJIMIIA 3

Pe3rome ocHOBHBIX 31eMeHTOB pagunounTepgeiica HC-SDMA

IIapamerp 3HaveHue
JymnnekcHblil MeToa TDD
MeTo1 MHOTOCTaHIIMOHHOTO JIOCTYIa FDMA/TDMA/SDMA

Cxema goctyna

OO0Hapy)eHHe/IPEAOTBPANICHUE KOJUTU3UH C
LCHTPAIN30BAHHBIM PACIIPEICIICHUEM PECYPCOB

Paznoc Mexnay Hecyumu

625 kI'x

Ilepuon xagpa

5 Mc

YpoBeHb aCHMMETPHH B CKOPOCTH
nepenayy TaHHBIX TOJIb30BaTEINS

YPpOBeHb aCHMMETPHUH JUTSl JINHUK BBEPX/BHU3 IIPU ITHKOBBIX
CKOpOCTSIX paBeH 3:1

BpemeHHBIC HHTEpPBAJIBI HA IMHUH BBEPX 3
BpemenHbIe HHTEPBAJIBI HA TUHAN BHU3 3

Panuyc neiictBus > 15 km
CKOpOCTh Iepenayi CHMBOJIOB 500 x6o1/c

Cxema popMHPOBaHHS UMITYJIECOB

KBaHpaTHHf/’I KOPCHb U3 NPUIIOJHATOIO KOCUHYCa

W36bITOYHAs IMPHHA TOTOCH

25%

Monynsamnus 1 KOJTupOBaHNE

—  HesaBucumblii BEIOOp KOMOMHAIMK KAaHAJIOB HA TUHHUIX
BBEpX M BHU3 JIJISl KAXKJIOTO Kajjpa + KOAUpOBaHUE

— 8 xjaccoB KOMOMHAIMIA KaHAJIOB HA JTMHUH BBEpX +
KOJUPOBaHUSA

— 9 kiaccoB KOMOMHAIMI KaHAJIOB HA JIMHUW BHU3 +
KOJUPOBaHHE

—  ANTopuTM HOCTOSHHOTO MOAYJS M KOMOMHAITUI
HpﬂMOyFOJ’IbeIX CUT'HAJIOB

PerynupoBanue MOIHOCTH

JU1st KaXKI0ro KaJipa Ha JIMHKUSX BBEPX M BHHU3 C HATHYHEM
o0paTHOI cBsI3u WM 6e3 00paTHOI CBsA3M

BeicTpeiii ARQ

Ja

OObeanHEeHNE HECYIINX U BPEMEHHBIX
MHTEPBAJIOB

Ha

QoS Juddepenunposanue yciyr, onpeeeHIe TOTUTHKH,
HOAJEPHKKA OTrPaHHMYEHHS CKOPOCTH, YCTaHOBJICHUE
NPHOPUTETA, PA3ACICHUE TIOJIOCH U T. 1.

BesomacHoCTh Bzanmnas ayrertudukamyst AT u BSR, mmdpoBanue mis

obecrneueHnst KOHPHUIECHITUATEHOCTH

3CTa(1)eTHaSI rnepeaada Bbl30Ba

VYupasnsiemast AT, 6e3 pa3pbiBa COeANHEHUS

Pacnpenenenue pecypcon

JluHamudeckoe, ¢ IpeoCTaBICHUEM MOJIOCHI 10 TPEOOBAHHIO
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5 Cranpapt paauounrtepeiica T1.716/7-2000(R2004) nass merona CDMA ¢ mnpsMbIM
pacIIMpeHneM CIeKTpa, NpeTHAZHAYEHHOTO 1Jisl (HKCHPOBAHHOTO GEeCTPOBOIHOIO A0CTYNA K
KTCOII - ypoBensn 1/ypoBeHb 2

5.1 O030p paguonnTeppeiica

B nacrosimem pagunountepdetice nucnonbzyercs Mmeronq CDMA ¢ npsMBIM paclIUpeHUEM CIIEKTPa U YUIIOBON
ckopocThio 0T 4,16 1o 16,64 Muuna/c npu MHUPHHE MOJIOCH PaJHOYACTOTHOTO CHUTHAJIA, COCTABIIAIOMIEH OT
5 1o 20 MI'n. B kauectBe pexxuma paboTsl onpenenes FDD ¢ MUHUMaNbHBIM pa3HOCOM MEXAY MOJI0CaMH
Ha JINHUSX BBEPX U BHU3, cocTaBisomuM ot 40 1o 60 MI'1i, B 3aBUCIMOCTH OT YUIIOBOI CKOPOCTH.

5.2 IMoapo6Hoe onmcanue paguouHTepdeiica

[upokononocHsid pamuonntepdeiic it meroqa CDMA ¢ mpsiMbIM paclIMpeHHEM CIIEKTpa COCTOUT W3
nByx yposuei: ypoBHs 1 (L1) u yposus 2 (L2 — pasmenennoro na moxypoBHu MAC u DLC), koTopsie
OTJIMYAIOTCS OT Kiaaccuyeckoil Mmoaenu OS], kak mokazaHo B Ta0mule 4:

- VYpoens DLC orpaHnymBaeTcsi yIpaBlICHWEM KaHAJIOM IIepeladd JaHHBIX IS BBIICICHHBIX
kaHanoB ynpasiieans. Ha yposae DLC He ocymiecTBisieTcsl yrpaBlieHHE BbIICICHHBIMH KaHAIAMH
Tpaduka.

- Yposers MAC, w©He sBumommiics — ¢usmueckum  ypoBHeM  (PHY),  ocymectBisier
KOJWPOBaHME/IEKOAUPOBaHUE Ui obecrmedyeHus: ynpexaatouied koppekuun omubok (FEC),
mmdpoBaHue/emudpoBaHie,  MOBTOPEHHE/O0BbEJUHEHHE  CHMBOJOB W aBTOMAaTHYeCKOe
peryanpoBaHue MOLTHOCTH AJ1s oOecriedeHus kauecTBa oocmykusanus (QoS).

TABJIULIA 4

Yposuu paguonnrepdeiica

Yposens DyHruus

VYposens 2 (L2) DLC: ynpapneHre kaHAJIOM TIepeadl TaHHBIX IS BRIICICHHBIX KAHAJIOB YIIPABICHUSL

MAC: KO,HI/IpOBaHI/IC/HCKOZ[I/IpOBaHI/IC, HOBTOpeHI/Ie/O6"b€ZlI/IHeHI/I€ CHMBOJIOB,
ABTOMATUYCCKOC PEryJIMPpOBAHNUC MOIIHOCTH 1 HII/I(I)pOBaHI/Ie/Z[eHII/I(I)pOBaHI/Ie

VYposens 1 (L1) dopmuposanue kanainoB, CDMA ¢ pacimpeHneM CreKTpa, MOy IS/ IeMOLY IS M,
CUHXPOHU3al U, O6'beJII/IHeHI/le/p3,3ZleﬂeHl/Ie paano4aCcTOTHBIX CUTHAJIOB

VYposens 1 npenocraBnseT pusnueckre KaHaIbI (KaHAIBI TIepeaadn) co ckopocThio 128 xbut/c. Heckombko
KaHaJIoB nepenaun 128 kOUT/c MOKXHO OOBEOUHATE IS IPEJOCTABICHNS OTACIBHOMY MOJIb30BATEIIO YCIYT
c Oosiee BBICOKMMHU CKOPOCTSIMH Tepefadd AaHHbIX. Ha ypoBHe | HpOMCXOAUT MyJIbTHUINICKCHPOBAaHHUE
HECKOJBKHX (PU3NYECKUX KAaHAJIOB B OJHOM M TOM K€ CIIEKTPE PaJdovacTOT IIyTEM HCIOIb30BaHHUA METOa
MPSMOTO PACIIMPEHUS CIIEKTPa C OTAECIBHON PacIIUpPSIOIIEH MOCIeI0BATEIbHOCTBIO U KaXI0TO KaHaua.

HOCJ’IC,Z[OB&TGJ'IBHOCTL JaHHbIX OJIA  KaXa0ro (l)I/ISI/ILIeCKOl"O KaHajla MOAYJIHPYCT pPACIIHUPAIOUIYIO
nOoCJICAOBATCIIbHOCTh, a IMOoJy4daromasacsa B  PpE3yJbTaTC JTOro IMOCICAOBATCIBHOCT MOAYJIUPYET
PaaAnOvYaCTOTHYHO HECYILIYIO. YumnoBas CKOpPOCThH pacumpmomeﬁ MOCJICAOBATCIIBHOCTH ONPCACIIACT IIUPUHY
IIOJIOCHI IepeaaBacMoOro CUuryaja.

HpI/I HGO6X0):[PIMOCTI/I Ha ypOBHel TCHCPHUPYIOTCA TMUIOTHBIC CHMBOJIBI, KOTOPLIC MNCPEAAOTCA C
MOAYJIUPOBAHHBIMU I/IH(I)OpMaLII/IOHHBIMI/I CUTHaJIaMH.

[omyposens DLC ypoBHs 2 mpenocTaBiseT YCIyTrH miockocTi KoHTpons. [logypoBerns DLC obecrieunBaer
3alIMTy OT OIIMOOK C MCIOJb30BAaHHEM IPOTOKONA cOAJaHCHPOBAHHOTO AOCTYNAa K KaHAy, a TaKkke
3amanHoi miponeaypsl LAPCc, kotopas ocHoBaHa Ha npouenype LAPC, B cBoro odepens 6azupytomieiics Ha
mpotokone LAPD (Pekomenmanimu MCO-T Q.920 u Q.931). IlimockocTh KOHTPOJIS MPENOCTABISAET YCIYTY
CBSI3U IYHKTAa C IYHKTOM, KOTOpas paboTaeT B PEKUME C IMOATBEPKACHHEM. YCIIyra CBSI3H IIyHKTA C
IIYHKTOM BKJIIOYAeT aJpecalyio, 3alluTy OT OMMOOK, YIpaBjeHHE IOTOKOM [aHHBIX, (opMupoBaHue
[I0CJIE0BATENFHOCTH KagpOB, MYJIbTHIUIEKCUPOBAHNE/AEMYJIbTUIUIEKCUPOBAaHNE MH()OPMAIIMOHHBIX TOJIEH
CETEBOT0 YpOBHS U paszaeneHue kaapos DLC.

Bce cranmapThl, yIOMSHYThIC B HACTOSAIIEM [IpHIIOKEHNH, TPECTABIICHBI B DJICKTPOHHOU (hopMe To ajpecy:
https://www.atis.org/docstore/default.aspx.
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Hpuioxenue S

Cucrema "Pacmiupennas riodansHas miargpopma: XGP'" — cucrema
IIUPOKOINOJ0CHOr0 OecnipoBoaHoro aocryna (LIIBJI),
AeHCTBYIOIIAsl B MOJABHKHOI CJ1y:KOe

1 0O030p paguounTepdeiica

®opym XGP, wusBectHwlii panee kak [pymma B pamkax MoB PHS, sBmstomascs opranuzanueil mo
pa3zpaboTKe CTaHIapToB, pa3paborama cucremy "PacmmpenHas rtmoOanpHas mmatdopma: XGP',
siBIstronyrocst ogHor u3 cucteM LB/, Cucrema "Pacumpennas rmobanpHas muaTdgopma’’, U3BecTHas TakxKe
kak cucrema "PHS cnemyromero mokosjeHus" oOeCHedMBacT BHICOKYIO 3(PGEKTHBHOCTH HCIIOIH30BAHUS
CIIEKTpa, TJIaBHBIM OOpa30M 3a CUEeT HCIIOJIb30BAHUS MHKPOCOT, PajuyC KOTOPBIX CYLIECTBEHHO MEHBIIE,
YeM paIiyC THIIOBBIX COT B TIOJIBIKHOM TelehOHHOM CBSI3H, a TAKXKE UCXOMHON cuctemMbl PHS.

Cucrema "PacmmpenHast rio0anpHas tuiatgopma’ sBisieTcs HOBOM cucreMod mnonskHoro LB/, B
koTopoi ucrione3yercsi Meron OFDMA/TDMA-TDD, u koropas xapakTepu3yercs psajoM Oolee
YCOBEPIIEHCTBOBAHHBIX XapaKTEPUCTHK, KOTOPBIC TIPUBOISTCS HHXKE:

- Bo3MoxxHOCTB YCTAaHOBJICHU HCIIPCPBIBHOTO COCANHCHU HA YPOBHC 1P

Uro xacaercs ynoOCTBa HEMPEPHIBHOTO COETUHEHHSA, 00ECTIEYNBAEMOTO B YCIOBHSIX KaOeIbHOTO
MoJIeMa M T.[., TO OOJbBIIOC 3HAYCHHE HMEET BO3MOXXHOCTh YCTaHOBJICHHS HEIPEPHIBHOTO
coenquHenns Ha [P ypoBHe, mO3BOJIAIONIAS  MOJIBL30BATENIIM  MOMEHTAJIBHO  HAyaTh
BBICOKOCKOPOCTHYIO Ilepeiauy.

- Bricokas CKOpPOCTBb IepcAavun JaHHbIX

Takxe BaXXHO TMOAJNEPKUBATh MPOIYCKHYIO CHOCOOHOCTh OTYAaCTH JUISI MPAKTHYECKOTO
WCIIOJIB30BAHMS, JaKe B CIIydae eciii MPOU30MAET CyIlIeCTBeHHAs: KOHIIEHTpauus Tpaduxka.

- Bricokas CKOPOCTHb I€peavun JaHHbIX HAa JIMHUU BBCPX

Uro kacaercs Oymymmx MOTpeOHOCTEH B JABYyHAIPABICHHOH IMHPOKOIIOJIOCHOHN CBSI3H, HAIPUMED
BI/I)Z[eOKOHq)epeHI_[CBSISI/I, TO CUHUTACTCA, YTO B OnmKaiee BpPEMs CKOPOCTH I€pE€aavr AJaHHBIX Ha
JTMHUY BBepX cBbiie 10 MOuT/c craner enie Ooiee BaKHOH.

- Bricokas 3(1)(1)€KTI/IBHOCTI> HCIIOJIb30BaHMs CIICKTPa

[Ipr BO3HUKHOBEHHH CEPbE3HOM MEPEerpy3KH B CETH B KaKOM-JTHOO JE€JI0BOM pailoHEe HITH EIOBOM
LIEHTPE, P MPOoOJIeM, CBSI3aHHBIX C HEXBATKOW 4acTOT, OYyJET MPEMATCTBOBATh PA3BUTHIO MHOTHX
yenyr. Jjst Toro 4ToObl He OMYCTHTh BO3HUKHOBEHHUS TaKMX CUTYyallMi, HEOOXOIUMO 00CCIICUUTh
BBICOKYIO 3()()eKTUBHOCTh UCTIOIB30BAHUS CIICKTPA.

KpOMC TOT'0, 3Ta CUCTECMaA cIrocoOHa 00eCIeYnTE BBICOKYIO B(I)q)GKTI/IBHOCTI: HCIIOJIb30BaHMA CIICKTpa 3a CUCT
MNPUMCHCHUSA ONMMCAHHBIX HUKE TCXHOJIOTHii:

— TexHONMOTMH  ajanTUBHBIX  AHTEHHBIX  PENIETOK W  MHOTOCTAaHIIMOHHOTO  JIOCTyma  C
MIPOCTPAHCTBEHHBIM pAa3ACIICHUEM, ITO3BOJISIONINX JOOUTHCS, YTOOBI 3HadeHHE KO3 UIIMEeHTa
IOBTOPHOT'O UCIIOJIB30BaHUA YaCTOT NPEBBICUIIO 4.

- TexHomornii aBTOHOMHOTO JELUEHTPATM30BAHHOIO YIPABICHMs, MOMOTAOIUX YIPa3THUTh
COCTaBJICHHE IUIAHOB JJIsl IPOEKTOB COT, U B PE3YJIBTATE 3TOTO JOOUTHCS BOZMOXKHOCTH PEATN3allH
coT ¢ paauycom MeHee 100 M.

B cBs3u ¢ Tem uro B cucreme "PacmmpenHas rmobanpHas miaTdopma’ MHOTHE COTHI MOTYT B NPHHIIMIIC
HaK/IaJbIBaTbCs APYr Ha Opyra, panuorenedoHHas TpyOKa MOMKET OAHOBPEMEHHO IOJNY4YHTh AOCTYI K
CTaHIMSIM MHOTMX cOT. CiemoBaTenbHO, 3Ta CHUCTEMa CIIOCOOHA IIPEIOCTAaBUTh BCEM IIOJIb30BATEISIM
TTOCTOSTHHYIO CTa0MJIBHYIO MPOMYCKHYIO CIOCOOHOCTH 3a CUET pacHIupeHusi o0bema Tpaduka, KOTOPHIH
MO’KET BO3HHKATh U HOCUTh MHTEHCUBHBIA U BPEMEHHBIN XapakTep.

MeTton aBTOHOMHOTO [IEIIEHTPAIN30BAHHOTO yrpaBlieHus 3(Q(eKTHBEH MpH MOCTPOCHUH MHUKPOCOTOBBIX
cereil. [IpemmyIecTBO 3TOro MeTOZAA 3aKIIOYAECTCSl B €ro HETpeOOBAaTEIbHOCTH B OTHOLIEHHM MECTa
YCTaHOBKU.

BCCHpOBO}:{HLIG CHCTEMBI ITOJBMKHOM CBA3U, KakK IIpaBHIIO, Tpe6y}0T OTHOCHUTCJIIbHO BBICOKOT'O YPOBHA
TOYHOCTHU B MECTC UX YCTAaHOBKH, HGO6XO,I[I/IMOF0 JJIsL TOTO, yTOOBI HM30€KAaTh MOMEX C APpyruMu COTaMu.
B CJIydyac MaKpOCOTOBBIX ceTeﬁ, OTKIIOHEHHE 0a30BOi CTaHIIMHU OT BI:I6paHHOI‘O 34aHusd B CTOPOHY
COCCOHETO 3aMCHAIOIICIO 3JaHHsA, BCICACTBHC 663yCH€IIIHI:IX NnNeperoBOpoB C€ BJIAACIBLIEM 3TOrO
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BBIOPAHHOTO 3JaHMs, BBI3BIBACT JIMIIb MEKCOTOBBIC TMOMEXH, KOTOPBIC YKIAIBIBAIOTCS B MPEACIbI
JTOTTY CTUMOM OIITHOKH.

OpHako B ciydae MHUKPOCOTOBBIX CETE€H TaKWe OTKIOHEHHS HENb3s MPOUTHOPHPOBATH KaK JOITYCTHMYIO
OIIMOKY; MO3TOMY B HEKOTOPHIX CITydasx TpeOyeTcs KOppeKTHPOBKA IUIaHA PACIOIOKEHHS COCETHUX COT.

C cucremoii "PacmmpenHas riobanbpHas miaatdopma’ sTa mpolieMa yke pelleHa, MOCKOJIBKY OHa MMEeT
[IOMEXOYCTOHYUBYIO CTPYKTYypy M HE TpeOyeT OOJIbIION TOYHOCTU NPH OIPENEeICHUU MECTONOJIOXKEHUS
0a30BBIX CTaHIIMH, YTO CO3/Ia€T MEHbIIIE MPOOIEM MTPU TOCTPOCHUH MUKPOCOTOBBIX CETEH.

[Mockoneky B cucreme "PacmmpenHas rinoOanpHas miargopma’ AOMYCKAeTCs HWCIONb30BaHHE METOAOB
ABTOHOMHOT'O JICLICHTPAIN30BAaHHOTO YNPAaBICHHS, IO3BOJISIOMIMX HECKOJIBKHM OIEPaTOpaM COBMECTHO
HCIOJIb30BaTh OJHY M Ty K€ IIOJIOCY YacTOT, TO MOKHO JOCTHYb Ooiiee 3(p(HEeKTUBHOIO HCIIOIb30BAHUS
CIeKTpa.

"Pacmmpennast riiobanpHas matdopma' sBisiercs onHoU u3 cucteM B cuctemax LIIB/], koropas obmamaer
mudepeHnupyromel GyHKITHEH 32 cueT THOKOTO UCIOJIE30BaHMS MUKPOCOTOBBIX CETEH, a TaK)Ke MaKpOCOT
IUISL TOTO, YTOOBI PEHIUTh MPOOJIEMy MEepErpy3KH B YCIOBUSX WHTCHCUBHOTO TpaduKa B I'yCTOHACEJICHHBIX
paiioHax.

MeTo aBTOHOMHOTO JEICHTPATM30BAaHHOTO YIIpaBJIeHUss B cucTeMe "PacmmpeHHas TioOanbHas
miatgopMa" HaATIAIHO JEMOHCTPUPYET MPEUMYIISCTBO NPHU MOCTPOCHHH MHUKPOCOTOBEIX ceTeil. MoKHO
TaKXKe IMOCTPOUTH CETh, HE OECHOKOSACh O MpoOJieMax BO3HUKHOBEHMS TMOMEX, B TE€X CIydasX, KOrja
MMMKOCOTa U ()eMTOCOTa BHEIPAIOTCS MOXO0XXHM 00pa3oM C HCIIOIB30BAaHHEM OJHOTO W TOTO K€ METOJa.
Kpowme Toro, mockombKy A7l HOCTPOSHHSI MAKPOCOTOBBIX CETEH CTPOroe MPOeKTUPOBaHUE COT He Tpedyercs,
BO3MOXHA IPOCTasi DKCIUTyaTanus CETH, HE3aBUCUMO OT MHUKPOCOTHI WM MAaKpPOCOTBI, YTO IO3BOJSET
WCTIONB30BaTh MMPOCTOM METO/T IJIsl YCTAHOBKH B CETH JIOTIOJIHUTENEHBIX 0a30BbIX CTaHIINH.

Pamnomntepdeiic cucremsr "PacmmpeHHas rTimobanmpHas Intatrgopma’ MOANEpPKHBACT MIUPHHY IOJOCHI
gacToT oT 1,25 mo 20 MI'1i, a Tak’ke METOABl MOAYJISIIUU BILIOTH 10 256-QAM, ¢ TeM 4T00BI 06ecTeunTh
BBICOKYIO CKOPOCTb IEpeIaut JaHHBIX Ha JIUHUSIX BBEPX/BHU3.

2 IHoapoOHoe onncanue paguo unrepdeiica

Pagnounnrepdeiic "Pacmupennas riobanpHas 1atdopma’ ONMUCHIBACTCS BYMEPHOHM IIKajIoOH METOAOB
MHoOrocTaHImoHHOro nocryna: OFDMA (ympaBnenune mo ocu dactorT) m TDMA (ympaBneHue mo ocu
Bpemernn). Ha ocu BpemeHn (opmar BpeMEHHOTO Kajpa SBISETCA TaKUM K€, KaK U B UCXOJHOH cucTeMe
PHS, T1. e. cumMeTpuuHbIil Kaap AauTenbHOCTRI0 5 Mc. 1o ocu wactor (ucmonms3oBanue metoga OFDMA),
OyIeT BBIIEIAThCS HECKOJBKO MOAHECYIINX B TIPeeNiaX Bcel JOCTYITHOW HMIMPUHBI ITOJOCHI B 3aBUCUMOCTH
OT MOTPEOHOCTEH MOIB30BaTENA M YACTOTHONW 00CTAHOBKH B Ka)KIIBIF MOMEHT BPEMEHU.

B 3TOM pamuounTepdeiice MOXKET UCIOIB30BaThCS IMIMPHUHA TOJIOC HECKOJIbKUX TUMOB: 1,25 MI'n, 2,5 MI'n,
5MTI'n, 10 MI'g, 20 MI'1, a Takxke pa3sHOC MExay mogHecymumu yactotamu 37,5 k1. Bpemennoit kanp
COJIEP)KUT 8 BPEMEHHBIX HMHTEPBAJIOB JIUTEIBHOCTBIO 5 MC KaXKIbId, MPH 3TOM 4 MOCIEIOBATEIBHBIX
WHTEpBaja OTBEACHBI IS TUHUN BHHU3, a OCTAaBIIHMECS 4 MOCIIeIOBATEIbHBIX HHTEPBAIa — JJIs1 IWHUU BBEPX.
Kaxnpiii u3 4-x WUHTEpBaNOB, OE3yCIIOBHO, MOXXET HCIIOJB30BAaThCS MO OTICIBHOCTH, a TaKKE MOXKET
HCTIONIb30BaThCS HETIPEPHIBHO OJHUM I0OJIb30BaTeneld. bonee Toro, BO3MOXHO HEMPEephIBHOE UCTIONH30BAHNE
CBEIIIIE 4-X HHTEPBAIOB MIPH AaCHMMETPHYHON CTPYKType Kaspa.

B cucreme "Pacmmpennas rimobanbHas miatgopma’ gocturaercst 3pQEeKTUBHOE HCIOIb30BaHUE CIIEKTPa 32
CUeT HCIIONB30BaHUS psAfa QYHKIHH, HApUMep aJalTUBHBIX aHTEHHBIX pemieTok, Metoga SDMA u MIMO.
Kpowme Toro, B 3101 cucteme umerorcss PyHKIUU HOJAEPKKHA METO0B aBTOHOMHOI'O AELICHTPAIN30BaHHOTO
yOpaBieHU U TUHAMHYECKOTO MPUCBOCHHS KaHAJOB JUJISl OpPTaHM3allMd MHUKPOCOTOBOM CETH, UYTO TaKXKe
SIBIISIETCSL IEHCTBEHHBIM CITOCOOOM MOBBIIIEHNUS 3()()EKTUBHOCTH UCTIOIB30BAHMUS CIIEKTPA.

OcHoOBHBIE 37IEMEHTHI paguouHTepderica n300paxeHsl B Tabnuue 5.
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TABJIMIIA 5

OcHoBHBIE 3JIeMeHThI cucTeMbl ""PacmmpenHas riodajabHas mardopma'

MeToa MHOTOCTaHIIMOHHOTO aocrtyna

OFDMA, SC-FDMA/TDMA

JynnexcHelil METOx

TDD

Uucno MyabTUILIEKCHPOBAaHHBIX KaHaioB TDMA

4

Uwucno MyibpTHATUIEKCHpOBaHHBIX KaHaoB OFDMA

3aBHUCHT OT IIMPUHBI ITOJIOCHI KaHa1a

Paboyast mmprHa M0JI0Ckl KaHaia

1,25 MTI'n, 2,5 MI', 5 MI'n, 10 MI'n, 20 MI'n

Paznoc MCKAY MOAHCCYIIUMU YaCTOTaMHU

37,5kl

Yucino touek FFT (B 3aBUCUMOCTH OT HIMPUHBI
MOJIOCHI Kanamna, MI ')

32 (1,25), 64 (2,5), 128 (5), 256 (10), 512 (20)

JnmurensHOCTH Kaapa

5 Mc

Uwciio BpeMEHHBIX HHTEPBAIOB

8 BpeMeHHBIX HHTEPBAIOB (4 — HAa TMHUM BHU3/4 — HA TUHUH
BBEPX)

Meroa Monyauuu

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

HpI/ICBOGHI/Ie KaHaJjia

ABTOHOMHOE JACHCHTPAJIM30BAaHHOC YIIPABJICHUC

ba3zoBrlii pa3aen coTbl

MukpocoTsl

MeTto coenuHeHns

CoennHeHHE OAKaHAJIOB, COeAMHEHNE BPEMEHHBIX
HUHTEPBAJIOB

Mertoms! obecriedeHus 3H(HEKTUBHOTO
HCIIOJIb30BAHMS CIICKTPA

AnantuBHas aHTeHHas peuietka, SDMA, MIMO

ITukoBast ckopocTh nepenaayuu B kanane/S MI'n
(B cimyuae SISO, cummeTrpuyHas)

Jlunus BBepx: 9,85 Mout/c
JIunns Baus: 10,7 Mout/c

Yposens MAC cucremsl "Pactipennas riiobanpHast miatgopma’ uMeeT OYeHb MPOCTYI0 CTPYKTYPY, CIH
aHAIN3UPOBAaTh €€ C MCIOJIB30BAaHHEM OCH YacTOT M OCH BPEMEHH. OJTO OOBSCHSAETCS TEM, 4TO OHa
MOCTOSIHHO MCIIONB3YET OJHY U TY € 4acTOTy MEXIy 0a30BBIMH CTAaHLUSMH U TepMHHaIaMu. B pesynbsrare
Ta WIM HHAasg 0a30Basi CTAHIMS MOXXET OTCIICKHMBATh YacCTOTYy M BPEMEHHOM PEXUM, HCHOJIb3yeMbIC B
OmmkaillieM OKpYXXEHHH, M HMEET BO3MOXHOCTh BbIOOpa Al TOrO, YTOOBI HCIOJB30BAaTh YaCTOTy H
BpPEMEHHOM pexuM Hamiydmwux ycioBuid. Kpome Toro, cucrema "Pacmmpennas riobanpHas ruiatgopma’
MMeeT CKOpOCTh Ha JIMHUU BBEPX M HA JUHUM BHU3, CUMMETPHUYHYIO Ha OCH BPEMEHH, UTO IMO3BOJISIET
o0ecreYnTh IOCTOSHHYIO CKOPOCTbh TAaKXKe M JUIA JUHHUU BBepX. K TOMy e 3TO MO3BOJSET OCYILECTBISTH
3arpy3ky (UIbMOB M MOOWIBHYI0O KOH(EpEHICBI3b B PEXHMME pEalbHOrO BpPEMEHH 03 NPHYUHEHUS

KaKuX-JI100 HeYyT0OCTB.

Cxema ypoBHst MAC cuctemsl "PacmmpenHas riio6ansHas matdgopma' moka3aHa Ha pUCyHKe 2.

PUCYHOK 2

YpoBenb MAC cucrembl "PacimmpenHas riiod6ansHas miatgopma'

f

VYnparnenne-CH

JIunus BBepx

JIunus BHU3

2,5Mc

v

1801-02
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Cranpaptsl

XapakrepucTuku cucteMbl "Pacmmpennas rinobanpHas tuatdopma” dopyma XGP  pgoctynHel B
3JIEKTPOHHOM BHUJIE Ha BeO-caiire:

"A-GN4.00-01-TS: XapaKTEPUCTUKHI Pacmmpennoi TI00QTBHOM maTdopMer”
http://www.xgpforum.com.

ARIB (Accommanus TpencTaBUTENCH paaroNpOMBINIIIEHHOCTH M OM3HEeca) Takke paspaboTrana CTaHmapT
Iuis cucteMbl "PacmmpenHas riiodanbHas miatdopma” st BHYTPEHHETO UCTIONIB30BaHUs B SIOHMH.

Cranpapt mia cucremsl "Pacmmpennas rinobansHas miatgopma” ARIB, ymomunaemslil 3mech kak "PHS
CJIEYFOIIETO TIOKOJICHUs", TaKXkKe JTOCTyTIeH Ha BeO-caiite ARIB.

"ARIB STD-T95: cucrema mupoxomnonocHoro goctyna OFDMA/TDMA TDD (PHS caenyromiero
nmokosieans) CTAHJIAPT ARIB" http://www.arib.or.jp/english/index.html.

Cranmapt "ARIB STD-T95" BrimrouaeT SAMOHCKHE XapaKTEPUCTHKU PETyJIMPOBAaHUSA, a TAKKE HCXOIHBIE
XapaKTePUCTUKU CUCTEMBI.

Ipuiioxenue 6

IEEE 802.20: Ctangapt paanounrtepgeiica 1jsi MOOMJILHOT0 IUPOKOIOJOCHOTO
0ecrpoBOHOIO0 0CTYIIA, MOAAEPKUBAIOIIUI ABUKYIIIHECS TPAHCIIOPTHbIE CPeACTBA

Cranpapt IEEE 802.20 mpenHasHadeH aisi oOecriedeHHUs] LIIMPOKOMOIOCHOTO OECIpOBOJHOTO JOCTyHa
(B uHTEpHET) Ha OcHOBe IP-npoTOKONa BO BpeMs ABIKEHHS. DTOT CTaHAApPT BKJIOYAET LIMPOKOIOIOCHBIM
PEKUM H PpEKHM CO MHOTUMH HecymuMmu 625k. JlymiiekcMpoBaHHUE C BpPEMEHHBIM pasJelicHHEM
MoJIepPKUBAETCs, Kak 3a cueT pexuma 625k-MC, Tak ¥ IIUPOKOIMOJIOCHOTO PEKUMa; NYIUIEKCUPOBAHUE C
YaCTOTHBIM pa3AeiCHuEM MOLACPIKUBACTCS 32 CUET INUPOKONIOIOCHOTO PEXUMA.

1 AcCHEeKTbI CHCTEMBI

Cranmapt 802.20 ycraHaBiuBaeT TpeOOBaHUS B IENIAX OOCCIICYCHHS COBMECTHMOCTH  MEXIY
COOTBETCTBYIOIIMM TepMuHanoM noctymna (AT) u coorBercTByrommM y3imoMm mgoctyna (AN) wimm 6a3oBoi
cranmueit (BS) B cooTBeTCTBHU ¢ HaAJIekKAIMM 00pa30oM BEIOPAaHHBIMU PEKMMAMU CTaHIAPTA.

Henp crapmapra 802.20 3akmroyaercss B TOM, YTOOBI o0ecreduTs THM00 (QUKCHPOBAHHYIO HEPapXHUICCKYIO
CTPYKTYpy ¢ o0OpaTHOW CBs3bI0 (IIPUBBIYHYIO AJsl COTOBOM cpenbl), JHOO Oojiee TUHAMUYECKYIO
HEWepapXUIecKyl0 CTPYKTYPY C OOpaTHOH CBs3bI0. ApxuTekTypa cnerudukanmu 802.20 mpemHazHaueHa
IUT oOecTieueH s] OCHOBBI JJISi 0OpaTHON COBMECTHMOCTH AJIS Oy Iymiero 1o0aBiIeHUs YCIyT U pacIlupeHus
BO3MOXHOCTEH cHcTeM 0e3 yTpaTbl OOpaTHOH COBMECTUMOCTH M sl TMOAJEPKKH CYIIECTBYIOIICH
TEXHOJIOTHH.

[IupoxomnonocHBIH pexuM Oasupyercs Ha mMetomax OFDMA u mpemHazHaueH aiis pabOTHI AYTUIEKCOM C
yacToTHBIM pazaencHueM (FDD) u nymiekcom ¢ BpemeHHbIM pasaenenueM (TDD) B monoce npomyckanus B
mpenenax or S MI'm go 20 MI'm. [Jlns cucrtem, umeromux Oonee 20 MI'T, IIMPOKOIIONIOCHBIH PEXUM
oTpesieNsieT TMOAXOMANINA pPEeXVM MHOTHX HECYIIHMX, CIIOCOOHBIH obecrednTh Oojiee IMHPOKHE ITOJIOCHI
MPOILYCKAHHUSI.

Pexnm 625k-MC — pammountepdeiic TDD, pa3paGoTaHHBIH UIsI TOTO, YTOOBI WM3BJICYh MaKCHMAIbHYIO
BBITOJY M3 aJanTUBHON 00pabOTKH CHUTHANA C UCIIOJIb30BaHWE MHOTHUX aHTeHH. Pexxum 625k-MC no3BossieT
00ecreunTh IIMPOKOIOJIOCHBI  OECpOBOMHOM JOCTYHN C  HWCHOJB30BAHMEM MHOTHUX  HECYIIHX
pamuodactot (RF) ¢ pa3sHocom Hecymmux 625 k[T, KoTOpble OOBIYHO Pa3BEPTHIBAIOTCS B OJIOKaX KaHAIIOB
pazMepoM 5 MI'n u Beime. Pexxum 625k-MC noaaep:kuBaeT arperupoBaHie MHOTHUX HECYIIHUX PagiodacToT
TDDD, ans toro 4toObl emie OoJbllle YBETUYWUTh HMHKOBBIE CKOPOCTH TMepedadd JaHHBIX IS KaXIOro
TTOJIE30BATEIIS.


http://www.xgpforum.com/
http://www.arib.or.jp/english/index.html
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1.1 IIHpOKONOJIOCHBIH PeKUM — 0COOEHHOCTH (PM3NYECKOT0 YPOBHS

HlupoxononocHsbiit pexum cranaapra 8§02.20 obecnieynBaeT MONACPKKY (PU3NUECKOTO YPOBHS HA OCHOBE
OFDMA «kak aist IpsIMBIX, Tak U 0OpaTHbIX KaHainoB. [lognepxkuBas pazBepteiBanus kak FDD, tak u TDD,
PHY ucnone3yer aHanorndayio GopMy CUrHaia IOJIOCHI TPYIIIOBBIX YacTOT Ul OOOMX M3 HUX, yMEHbINAsA
TEM CaMbIM KOJHYECTBO TEXHOJOTHH, KOTOPBIE IOJDKHBI BHEIPATHCS MocraBlnkamu. Crenudukanus
obecreunBaeT HaOOPbl MOAYIUPYIOIUX cUrHaNIOB 10 64-QAM c cunxponabiM HARQ kak amst mpsMbIX, Tak
1 OOpaTHBIX KaHAJIOB, Uil TOTO YTOOBI YIYUIIUTh HPOIYCKHYIO CIIOCOOHOCTh B AMHAMHUecKo cpene. s
YIpPaBICHUS Ppa3iIUYHBIMH CpelaMHd HECKOIBKO PpAa3IHYHBIX MOAACPKUBAEMBIX CXEM KOIHUPOBAHMUS
BKJTIOYAIOT CBEPTOYHBIE KOJIBI, TYPOOKO/BI, a Takke (hakynpTaTuBHYIO cxemy LDPC, oTnnunurensHO#M yepToit
KOTOPO SIBIsIETCS XapaKTEpPUCTHKH, CPaBHUMBIE ¢ TypOokogamu Bo Bcex 3aBepiueHusx HARQ, wmm eme
Ty4Ilue.

Xotss ¢usnueckmii ypoBeHb RL ocHoBeiBaeTcs Ha OFDMA, dacte curHammzamuun w3 AT B
AN ocymecTBisiercs 4epe3 ympasistounuii cermeHT CDMA, BCTpOEHHBIH B HEKOTOpbIE TOJHECYIIHE
curHana OFDM. Takas yHHKanbHas XapaKTepUCTHKa OOECIeYrBaeT YCTOWYHMBYIO W HENPEPBIBHYIO
curHamm3anmio 13 AT B AN U MOXET UCHOJIb30BaTh METOMBI MATKOW Mepeajpecaliii, a TakKe APyTue
METOBI, pa3pa0dOTaHHBIC ISl COTOBOM Iepenadd ¢ HCHoiib3oBaHMeM TexHojoruu CDMA. Pesympratom
SIBJIIETCS TTOBBILICHHAs YCTOMYMBOCTh CUTHAMM3aluu RL ¥ HEMpephIBHOCTh KaHalla CUTHATM3AIUU JaXKe BO
BpeMsl TakuX Iepejad, Kak AocTyn U nepeaapecanud. Ilockonsky cermeHT CDMA "nepenpsirusaer” yepes
BECh IIUPOKOMOJOCHBIA KaHal, TO AN MOXET JEerKO MPOU3BOJUTH IIMPOKOIOIOCHBIE W3MEPEHHUS,
HeoOXxoauMbIe 11 Oostee 3¢ (HEKTUBHOTO YIIPaBJICHHS TIOMEXOHM B peCypcaMu.

1.2 HInpoxono0CHBI PexKUM — METOABI € HCIOJIb30BAHUEM MHOTUX AHTEHH

C Toukm 3peHUs cCUCTEeMBI, TexHojorus 802.20 onpeaenseT HECKOJIBKO METOJIOB ¢ MCIIOIB30BAHUIEM MHOTHX
aHTeHH s ucnonb3oBanus ¢ FL. MoryT noanepuBaThcsi OTHOBPEMEHHO Kak nosib3oBatenu SISO, Ttak u
none3oBatenn MIMO, onTUMM3Mpyst T€M CaMbIM B3aUMOJEMCTBHE C IOJIB30BATEIEM A0 HAWIYYIIEro
BO3MOXKHOTO OITIBITa B YCJIOBUSX JaHHOW KaHAIFHOW MPOBOAMMOCTH. [y ToNb30BaTened, HaXOMAIINXCS
Heroganeky ot AP, MIMO 1mo3BossieT 00eCIeUnTh BEICOKYIO CKOPOCTH Tepenavn JaHHBIX. DopMupoBaHue
qUarpaMMbl HamlpaBJICHHOCTH YBEIHMYMBAET CKOPOCTh TepeAayd IOJb30BaTENbCKUX MJAHHBIX MyTeM
COCpENOTOUYEHHUS TIepeaBaeMoil MOIIHOCTH B HANpPaBICHUM TOJIb30BATENs, O3BOJIAS TEM CAMBIM MOTYyUYUTh
0oJsiee BBICOKOE OTHOIIeHUe curHaia u momexu K mymy (SINR) Ha AT. Texnomoruss SDMA eme Gonbiie
YBEJIMYUBAET BO3MOXKHOCTH CEKTOpa, MO3BOJISAS OCYIIECTBISITH OJHOBPEMEHHBIE Iepe/lay B HAIPaBICHHUH
pa3HECeHHBIX B MPOCTPAHCTBE IOJIb30BATENEH, MCIIONB3YS OJHM M T€ K€ HaOOpHl MomHecymuX. Takum
o0pazoM, GpopMUpOBaHKHE AUAarpaMMbl HampaBieHHOCTH B KomMOuHaumu ¢ MIMO u SDMA oGecneunBaeT
0oJiee BBICOKHME CKOPOCTH TEpellavyd TOJb30BATEILCKUX JTAHHBIX KaK B pallOHaX KaK C BBICOKHM, TaK W C
Hu3knM SINR.

1.3 Pexxnm 625k—MC — xapakTepuCTHKH paanonHTepdeiicoB

[Ipoexkr crnemudukamuun 625k-MC cranmapra IEEE 802.20 sBusercs yaydmeHHeM K 0a30BBIM
crienmuuKaImsaM, KOTopoe oOecmeumBaeTcs craHmapToM pamuomHTepdeiica (ATIS.0700004.2005)
MHOTOCTAHIIMOHHOTO  JIOCTylla C IPOCTPAHCTBEHHBIM  pa3/eJIeHHEM U  BBICOKOM  NPOITyCKHOU
cnocobHoctbio (HC-SDMA) U MONHOCTBIO 00paTHO COBMECTHMO C CEPUHHO Pa3BEpHYTHIMH CHCTEMaMH,
ocHOBaHHBIMU Ha crierudurarmsx HC-SDMA.

Pexnm 625k-MC, KOTOpBI CIPOCKTHPOBAH HMCKIIOYHTENIHFHO C HCIOIB30BAaHHEM MHOTHX AaHTCHH C
MIPOCTPAHCTBEHHON 00pabOTKOM W MHOTOCTAaHIIMOHHBIM JIOCTYIIOM C IPOCTPAaHCTBEHHBIM pa3JeieHUEM
kaHanoB (SDMA), mosBonsier mepenasBate IP-tpadmk, B TOM uwmcne mupokononocHeie [P-nanHble,
ITOCPEACTBOM MHOTOYPOBHEBOW 3TAIOHHON MOJIENH, KaK 3TO MOKa3aHO Ha pucyHke 2. ®usnueckuit (PHY) n
kaHabHBIE  ypoBHH (MAC w LLC) ontumManpbHBIM 00pa3oM TIPUCIIOCOOTICHBI IS H3BIICUCHUS
MaKCHUMaJIbHBIX MPEUMYIIECTB M3 TEXHOJOTHIl MPOCTPaHCTBEHHOIO paszeieHus: 0O6paboTka curHana c
MUCnosib30BaHWeM afjanTuBHbIX aHTeHH u SDMA, moBbIIICHHAS SCbeeKTI/IBHOCTb ncnosib3oBaHUA
CMeKTpa M ero eMKOCTb, a TaKke OoJbliee MOKPHITHE HPU 00ECHEeUeHUH BO3MOXKHOCTH OCYIIECTBIICHHS
XO3SMCTBEHHOU JIEATEIbHOCTH 1aK€ B TOM CiIydae, €ClId UMEIOIIUICS CIIEKTP COCTaBIsAeT BCEro JUIb 625
k[ 1. Bo-BTOpBIX, QU3HUeCcKHid H KaHAJIBHBIH YPOBHH IOAEPKUBAIOT BEICOKHE CKOPOCTH Tepeadn JaHHBIX
U TPOITYCKHYIO CIIOCOOHOCTB MyTeM oOecreueHHs BO3MOXHOCTH arperupoBaHusl MHOTUX Hecymmx 625 k[,
OTKyJa 1 Ha3BaHue — "pexum 625k-MC".

https://sbwsweb.ieee.org/ecustomercme_enu/start.swe?SWECmd=GotoView&SWEView=Catalog+View+
(eSales) Standards IEEE&mem_type=Customer&SWEHo=sbwsweb.ieee.org&SWETS=1192713657.



https://sbwsweb.ieee.org/ecustomercme_enu/start.swe?SWECmd=GotoView&SWEView=Catalog+View+(eSales)_Standards_IEEE&mem_type=Customer&SWEHo=sbwsweb.ieee.org&SWETS=1192713657
https://sbwsweb.ieee.org/ecustomercme_enu/start.swe?SWECmd=GotoView&SWEView=Catalog+View+(eSales)_Standards_IEEE&mem_type=Customer&SWEHo=sbwsweb.ieee.org&SWETS=1192713657
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Ipunoxenue 7

PaguounTepdeiic 1y cucTeM IMPOKONOJI0CHOTO HeCIIPOBOIHOI0
aocryna crangapra SCDMA

1 00630p paguounTepeiica

CranmapTHelii paamouHTepdeiic ompenenseT Qu3nMUeckuid ypoBeHb, ocHoBaHHBIM Ha TDD/kogoBom
paznenenun  OFDMA (CS-OFDMA), u ypoBeHb YyHpaBieHHS [OCTyIOM K Cpele Ieperadu
(MAC)/ynpaBienus: kanajgom mnepenaun naHHbIX (DLC). OcHoBaHHas Ha MakeTHOW MepeAaye NaHHBIX,
cUCTeMa IOABMXHOM IIMPOKOIOJIOCHOM CBSI3M, CO3JAaHHAsl COIJIACHO CTAaHAAPTHOMY paauouHTepdeiicy,
MOJIEPKUBAET BECh UANa30H NPUMEHEHWH, BKIIOYas Nepefady JaHHBIX HErapaHTUPOBAHHOTO KayecTBa,
MYJbTHMEAUNHHBIX JaHHBIX B PEXXHUME peabHOI0 BpEMEHH, OIHOBPEMEHHYO Iiepeiauy aHHbBIX U ToJIoca.

PagnonnTepdeiic onTUMU3MpOBaH B IeNsAX oOecriedeHrs: BEICOKO3(D(HEKTHBHOM Tepenadn rojoca, MoHON
MOOWJIBHOCTH TIpH IepeAade rojoca M IOaHHBIX M BBICOKO((EKTHBHOTO HCIOJIB30BAHUS CIIEKTpa IpHU
pacrpeneneHud OAHOM 4acTOThl. MeTonbl, OCHOBAaHHbIE Ha HCIIOJIb30BAHWM MHOTHX AHTEHH, HalpuMep
(dopMHpoBaHNE IUArpaMMbl HalpaBICHHOCTH, (OpPMHpPOBAHUE HYyJNEH W pa3HECeHHE MO mepenade, ObLIH
BKJIIOYEHBl B paauouHTepdeiic B nemix obecredeHus OOJBIIEro IOKPBITHS, JIydIIMX IOKa3aTesel
MOOMIJIBHOCTH W OCJa0JICHHsT TIOMeX JUIS TOAJICPXKAaHUsl pa3BepTHIBAHUS C KOI(QQHUIUEHTOM TOBTOPHOTO
HCIOJIB30BaHMs 4acTOThI N = 1.

PagnounTepdelic mommepkuUBaeT MOJOCY NPOMyCKaHMs KaHanma, KpatHylo oT 1 MInm mo 5 M.
PaspeneHve Ha nogkaHanbl u KOI0BOE pa3zeieHue, CIeHaIbHO ONpe/eieHHbIe BHYTpH Kaxaon 1 MI'g
II0JIOCHI IPOITYCKaHUs, 00ECIICUNBAIOT YaCTOTHOE PA3HECEHUE U BO3MOXKHOCTh HAOJIIOZCHNUS 3a TIOMEXOU A1
pacnpenelieHusi paaropecypcoB ¢ JApOOJEHHEM IOJIOChl MpomyckaHus Ha 8 kOout/c. PaspgeneHve Ha
noAKaHarnbl MO3BOJSIET TAaKKE OCYIIECTBIATE CKOOPAUHUPOBAHHOE TUHAMHUYECKOE paclpeelieHHe KaHalaa
MEXIy coTaMu A 3P PEeKTUBHOIO N30ekaHus B3aUMHBIX ToMeX. CrcteMa, ucnons3yromas 5 MI' momocy
MPOIyCKaHMs, MOXET nojaaepkuBath 120 mnapamnensHeIX mnonb3oBarenei. IlosToMy pacnpenenenue
MIOJKAHAJIOB W MOINHOCTH JJs MHOTHX IOJIb30BaTeNIed IPOM3BOAUTCA HAa OCHOBE KakK YCJIOBHH
pacnpocTpaHeHHs B KaHale, Tak U ypOBHEH MoMeX B KaHale.

Cranmaptaplii paguonHaTepdetic mogaepxkubaer moxysimuu QPSK, 8-PSK, 16-QAM u 64-QAM kak mis
JMHHUNA BBEpX, TaK W JJIsl JTMHUE BHU3, OBecneynBas nukoBoe 3HaYeHUE I(PPEKTUBHOCTH HCIOIb30BAHUS
cnektpa B 3 6ut/c/['i ans koHburypanud C OLHOW Mpuemo-nepedarolied aHTEHHOW. DTa cucrema
ucnonb3yer TDD s Toro, 4rto0bl OTACIWTH MEpeiavyd M0 JUHUHM BBEPX OT Mepefadyd MO JIMHUU BHU3.
CooTHollIeHHE MEXIy Tepeladell JaHHBIX MO JIMHUM BBEPX M Iepeiayucii Mo JIMHUM BHHU3 MOXET THOKO
KOPPEKTHPOBATHCS ITyTEM M3MEHEHHUS TOUKH KOMMYTAIMH JIMHAYM BBEPX W JIMHUU BHU3.

MAC/DLC BbInonHsieT (GYHKIMIO yIOpaBICHHEM JOCTYa MOJIb30BaTENs], YIpPABICHHUS CEaHCAMH |
Koppekuun owmnbok ¢ wucnonb3oBaHeM ARQ. Ono ocylmecTBiseT Takke Ha3HAYCHHS ITOJIOCHI
IPOIYCKaHUs, PacIpe/e/ICHHE KaHAIOB U IUIAHMPOBAHUE MAKETOB I COOOIIEH I MHOTHX TIOJIb30BATENEN C
YYETOM 3alpOCOB TOJb30BATENEH OTHOCHTENBHO IIOJOCHI TPOIYCKAHUS, IPUOPUTETOB MOJIB30BATEIEH,
roTpedHoCTeH monp3oBaTenei B QoS/GoS u yclioBuil B KaHAJE.

2 OO0mue acneKkTsl paguonHTepdeiica

2.1 CS-OFDMA u cTpyKTypa Kaapa

Cranmapteiii panuounntepdeiic ucronszyer CS-OFDMA B kadecTBe OCHOBHOTO METOJa Kak Iepeaadd
CHUTHAJIA, TaK M OCYIIECTBICHMsI MHOTOCTaHIIOHHOTO fmoctymna. CS-OFDMA ocHoBaHo Ha MeTome OFDMA.
[Mogo6no OFDMA, kakaoMy MoJb30BaTeNIO pacmpeleisieTcs CIelranbHblii Habop CETOK BpeMs-4acToTa
IUISL CBSI3U, TaK YTO IIOMEXa MHOT'OCTAHIIMOHHOTO JIOCTYIIa ¥ MHOT'OJIy4eBas [IOMeXa He BO3HUKaT. OHAKO,
B omimyne ot o0sryHOro OFDMA, npu KOTOPOM KaKIbli 3aKOJMPOBAaHHBIN CHMBOJ MPSIMO OTOOpa)KaeTcst
Ha paclpeneseHHON CeTKe BpeMeHH-4acToThl, BekTop curHama CS-OFDMA dopmupyercs myTteMm
MPEIBAPUTEIHHOTO KOJUPOBAHHUS BEKTOpPAa 3aKOAMPOBAHHBIX CHMBOJOB. 3aTeM MOJyYeHHBI BEKTOpP
cursainoB CS-OFDMA oroOpakaeTcsi Ha MHOTHUX CETKaX BPEMEHH-YacCTOThI, KOTOPBIE PACIpeeNeHbl 1o
BPEMEHH M 4acToTe. TakuM CrocoO0OM CHTHaJIbl IEPENaroTCsl ¢ COOCTBEHHOW YacTOTOW M Pa3HECEHUEM II0
BpemeHH. CS-OFDMA u ocyuiecTBieHHE MHOTOCTaHIIMOHHOTO JOCTyMa HarjsHEee BCEro MpeicTaBICHBI
CIeyIOLEH CTPYKTYpOHr Kaapa.
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PUCYHOK 3
CTpykTypa Kajgpa Ajsl CHMMeTPMYHbIX JUHUH BBepPX M JIMHUIl BHU3

Yacrora

HWuteppains Tpaduka Wutepsainsl Tpapuka
TIpeambyna JIMHUH BHU3 ITay3a TTouck JIMHKM BHU3 ITay3a
—
Toxmonoca 1
TMoxnonoca 2
TToxamoinoca 3 -
TTopmonoca 4
Iloamonoca 5 Bpens
—— — >
Wnrepan 1 Minteppan 2 Mutepsan 3 UuTepsan 4 Wnrepsan 5 Mntepean 6 Mutepean 7 Unrepsan 8
Al
CumBon
Tpaduka
Tloxmonoca 4
Iunorublit
——
CHMBOJI
>
Cumpon 1 Cumson 2 CumBon 7 Cumson 8 1)
OFDMA OFDMA OFDMA OFDMA
1801-03

Ha pucynke 1 nmonoca 5 MI'u pasaenena Ha 5 moAmoJioc, MpUYeM Kaxkaas moamosnoca 3anumaer 1 MI'm.
Kaxnas moamonoca coctoutr n3 128 moaHecymux, KOTOpblEe MOAENEHBl Ha 16 MOAKAaHAJIOB, a KaKIbIH
MoAKaHal BKJIOYaeT § pacmpeaeneHHbx nmoanecymmx. TDD-xagp CS-OFDMA umeeT IIUTENBHOCTH B
10 mc, cocrosimyro u3 | BpeMEHHOTO WHTepBajia IpeaMOynbl, |1 BPEeMEHHOTO WHTEpBala IIOWCKA,
8 BpEMEHHBIX WHTEpPBaJOB TpaduKka M 2 3aIMUTHBIX BPEMEHHBIX MHTEpBaNoB. COOTHOIIEHHE HHTEPBAIIOB
Tpaduka TUHHNA BBEPX W MHTEPBAIOB Tpaduka JIMHUIA BHU3 MOXET OBITH OTKOH(QUTypHUpoBaHO. Kakawlit
BpeMeHHOH wuHTepBan BrimodaeT 8/10 mocmemoBaTenbHbIX cuMBOJIOB OFDMA. OcHoBHblE HapameTpbl
curasia CS-OFDMA nepeunciensl B Tadiuiie 6.

TABJIUIIA 6
OcHoBHbIe NapaMeTpbl curiana CS-OFDMA
IHapameTpnl 3HaveHus
Pasmep FFT 1024
Pasnecenne mogHecymmx 7,8125 kI'y
Jmurenasnocts cumBoiaa CS—OFDMA 137,5 mMxc
JITATeNbHOCTD MUKINYECKOro pedukca 9,5 Mkc
[upuna nostockl, 3aHnMaeMoi 6a3oBoii cranuueir | 5 MI'n
KonngecTBo 3aIIUTHBIX TOAHECYIITHX 32
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Bce mogHecymue BHYTpH MOINOJIOCH U BPEMEHHOW HHTEpBall 00pas3ylOT OJIOK PECypcoB, COAEpKaIIni
128 moguecymmx mo 8 cumBoioB OFDMA. Pacmmpenne konma ocyuiecTBisieTcs Ha 8 BBIOpaHHBIX
MOJHECYIIUX B KaXJOM OJIOKE PecypcoB C § MOAHECYILIMMH, PaBHOMEPHO pacmpeneieHHbIMH 1o | MI'g
noamnonoce. Bekrop curnana CS-OFDMA pa3mepom 8 Ha 1 oOpa3yercst myTeM YMHOXEHHS ClIeBa BEKTOpa
3aKOMPOBAHHOTO CMMBOia L Ha 1 Ha mpeaBapUTENbHO KOIUPYIONTYI0 MAaTpHUITy pasmepoM 8 Ha L. 3aTem
MOJIy4YEeHHBIE 8 CUTHAJIOB 0TOOpaXkaroTcs Ha § moxHecymux. L — k03 hUIreHT Harpy3Ky paciMpeHns Koaa,
KOTOPBIX SIBJISIETCA €10 epeMEeHHO, paBHOH miu MeHbleil 8. CxeMa npejcTaBieHa Ha pUCYHKeE 4.

PUCYHOK 4
Pacimmmpenne koaa ¢ mpeABapHTeJbHO KOAUPYIOLIE MaTpHIeli U ero 0TodpaskeHne Ha MOJHECYIHX
5 MI'p
N
4 A
N N N N >
NG YT ' NG vV
Hoxmonoca 1 Iloamonoca 2 INonnonoca 3 Tonnono Ionnonoca 5
I Ml - 1 MI'n 1 MI'n 1 MI'n 1 MI'n
4 16 16 16 16 16 16 16 16

v

o —_—
—>
Y
—
—

5(1)4’ 11 C12 Cl? C14 15 Clﬁ C17 18
5(2)4’ CZl CZZ 23 24 25 C26 C27 CZX
TpeBapurensHo
: : : : : : : : T Kompyowas
MaTpuLa
s(Ly— Cy Cn Cis Cu Cis Cis Cpy Cis
1801-04
2.2 OcHOBHBIE XapAKTePUCTHKH CTAHIAPTHOTO paanonHTepdeiica

CrannmapTHBIN paguonHTepdeiic 00eceunBaeT ONTHMHU3UPOBAHHYIO OCHOBY IS BHEAPEHUS TAKMX METOIOB
PHY/MAC/DLC, kak YCOBEPLUEHCTBOBAHHbI METOA, OCHOBAHHbIA HAa WCHOIL30BaHUA MHOIMUX
aHTeHH, KOX(Q(QUIMEHT aJaNTHUBHOTO paclpelelieHHss Harpy3kKH ¢ MOJYJSIIUs, JWHAMHUYECKOe
pacrmpenencHre KaHaJoB, repeaada o0CTy>)KUBaHUs TIepe]l pa3pblBOM coequHEHUs u ynpasieHne QoS/GoS.
]_HI/IpOKOHOJ'IOCHaSI cucrema HO,Z[BI/I)KHOfI CBiA3M, OCHOBaHHasd Ha CTaHAAaPTHOM paHHOHHTep(beﬁCC,
obecrieunBaeT THOKOCTh Pa3BEPTHIBAHUS B IEISIX YIOBICTBOPEHUS PA3THIHBIX MMOTPEOHOCTEH, KaCAIOIIUXCS
MOKPBITUA, CMKOCTU U 060J‘Iy>KI/IBaHI/ISI.

2.2.1 Mertoa, OCHOBAHHBI HA IPUMEHEHNH MHOTHX AHTEHH

Crpykrypa kaapa TDD/CS-OFDMA nmoaxoauT 1jis IpUMEHEHHS METOZa, OCHOBAHHOTO Ha HMCIIOJIb30BaHUHU
MHOIMX aHTeHH. [Ipu dopmMupoBaHuHM AUarpaMMbl HAIMPaBICHHOCTH Ha JUHHUSX BBEPX W JIMHHUSIX BHU3
KaueCTBO ¥ TIOKPHITHE KaHalla 3HAYUTENIFHO YIy4IIaeTcs, a MEKCOTOBas IIOMEXa YMEHbBIIAETCs.
OnTHMH3HPOBAHHBII METOJI MPOCTPAHCTBEHHOTO (DOPMHUPOBAHUS HYJIEH IMO3BONAET cucTeMe paboTaTth B
VCIIOBMSIX CHIBHOW momexu. Ilepemaua curHalia Ha OCHOBE JUArpaMMbl HAIpPaBICHHOCTH CO MHOTHMU
Jy4aMH MOBBIIIAET HAJASKHOCTh KaHalla CBS3U HA TUHUU BHU3.
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222 TDD

Crpykrypa kaapa TDD/CS-OFDMA mnoanepxuBaeT ruOkue KOIPQHIHUEHTHI MPOIYCKHOH CIIOCOOHOCTH
TUHUN BBepx W JuHMM BHU3 1:7, 2:6, 3:5, 4:4, 5:3, 6:2 u 7:1. TDD no3BosseT UCHOIB30BaTh MHOTHE
HEMapHbIE CHEeKTPhl I TMPEAOCTABICHUS  YCIYyT  IMHPOKOMOJOCHOTO  goctyma. CTaHmapTHBIA
pamuonHTepdelic 3alMIIeH OT MTOMEXH MEXITy 0a30BEIMHU CTAHITUSIMH, BBUAY OONBIIOTO PACCTOSIHUS, U B TO
K€ BpeMsl TIOJITIEPKUBAET MOKPBITHE 0a30Bast CTAaHIUA-TEPMHUHAN, IpeBbITIaromiee 80 kM.

2.2.3 Ko3dpuuueHT aganTUBHOIO pacnpeneaeHUus HATPY3KH M MOy ISIUAS

Pannountepdeiic moanepKuBaeT CICAYIONIYIO CXeMy MOIYJISINN JJIs JTUHUN BBEpX U JnHUM BHU3: QPSK,
8-PSK, 16-QAM u 64-QAM. FEC wucnons3yer ykopouenHwsli konx Punma-Comomona (31, 29) c
(bMKCUpPOBaHHOW KOMOBOW CcKOpocThio 96/106. VYmpaBneHHe CKOpOCTBIO, 3aBHCAIIEH OT KaHaia,
OCYIECTBISIETCS. ITyTEM KOPPEKTHPOBAHMS TOPSIKA MOAYISIMH M Kod(duimenTa Harpy3ku paciiupeHust
Koza, 00yCJIOBJICHHOTO MOTepel Ha Tpacce, YCIOBHAMHU B KaHajle, 3allpOCOM IIUPUHBI MTOJIOCH 1 KaYeCTBOM
oOciyxuBanus monb3oBaTens (GoS), s Toro 4YToObl 00ECIeYWTh ONTUMANBHYI 3(PPEKTUBHOCTH
HCTIOJIb30BaHUS CIIEKTPa CUCTEMOH.

224 JIuHaMHYecKoe pacnpeesieHue KAaHAJIOB

PammonnTepdetic BriOYaeT WHTEIUIEKTYabHBIM MEXaHW3M OOHApyXeHHS H H30€KaHUS TOMEXH.
BS nazHayaeT kaHambl IS KKIOTO TEPMHUHANA HA OCHOBE PACIPECIICHUS MOMEXHU Ha JMHUHM BBEPX W HA
JUHUU BHHU3 B PEKUME PEATBHOTO BPEMEHH, HaOII0AaeMOT0 BCEMH TepMUHAIaMH. TakuM 00pa3oM, KaXK bl
TEPMHUHAI BCETJa MOXET OCYIIECTBIISATH CBSA3h B MOJIKAHAIAX C HAUMEHBIITUM YPOBHEM ITOMEXHU. JTOT METOJ
B COUCTAaHUHU C METOJOM aJalTHBHOTO (POpMHUpPOBaHUS HYJIEH MO3BOJISET OCYIICCTBISATH Pa3BEPTHIBAHUE C
KO3 (UITUCHTOM MOBTOPHOTO UCTIOJIh30BAHUS YaCTOTHI, PABHBIM €AHHUIIE.

2.25  QoS/GoS

PannounTepdetic npemocrapnseTr Mexanu3M yrpapieHuss QoS/GoS mist yA0BICTBOPEHHUS MOTPEOHOCTEH B
Ka4eCTBEHHOM TPEJIOCTABICHUH YCIYT Pa3IMIHOTO Kiacca. DTOT MEXaHH3M Peallu3yeTcs Yepe3 alanTaluio
KaHaya ¢ yBemomiieHueM o QoS, muanupoBaHme makeToB M (GOoS Ha OCHOBE YNPAaBICHUS IPOITYCKHOU
crnocoOHOCTEI0. B pannonnTepdeiice onpenenenst 8 yporueit QoS u 8 creneneii GoS.

2.2.6 MoOHJIBHOCTD

Crpykrypa kagpa TDD/CS-OFDMA mnpeanaraer JUHaMHUYECKOE IUIOTHOE IPHUCBOCHUE Ha OCHOBE
XapakTepUCTUK MOOWIBHOCTH TepMHUHaja. JlOTONHHUTENbHBIE CHTHAJbl TMPHCBAaWBAIOTCA IIOAKAaHAJaM,
pacmpeneneHHbIM U ObICTPO ABMXKYIIUXCS TEPMHUHAJIOB, IJISi TOTO YTOOBI OTCIE)KUBATh KaHad ¢ OBICTPO
W3MEHSIOIMMHCS TapaMeTpamu. PanuonHTepdeiic mnoanepkuBaeT IepeAady OOCIyXHBAaHUS Iepen
pPa3pBIBOM COEIUHEHHMS, TO3BOJISIS TEepPMUHAY MOJAEpKUBAaTh CBS3b ¢ BS B OMOpHOI TOUYKe M IIeNEBOM
BS omHOBpeMeHHO B KaudecTBe crHoco0a MpOBEpKHM HAISKHOCTH COCOUHEHHUS Tepel BO3MOKHBIM
TIepEeKITI0UeHNEM Ha TIeJIeByIo BS.

CnpaBo4Hble MaTepUAJIbI

Texuuueckue TpeOOBaHMUS, MPEIBIBISEMbIE K paqronHTepdeicy s cucteM
HIMPOKOIIOJIOCHOTO OecrpoBoaHoro nocryna SCDMA
(YD/T 1956-2009) http://www.ccsa.org.cn/worknews/content.php3?id=2393.

Ipunoxenue 8

OcHoOBHbIE XapaKTECPUCTUKU CTAHIAPTOB

B Ta6J'II/ILIG 7 COACPIKUTCA PE3IOME OCHOBHBIX XAPAKTCPUCTUK KaXXJA0I'0 CTaHAapTa.


http://www.ccsa.org.cn/worknews/content.php3?id=2393
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TABJINLIA 7
OcHOBHBbIE TEXHUYECKHE NTapaMeTPbl
IMuxoBas
clopocth Meton Bo3moxHoCTH
Monyasinmsi/ nepegayu B Honnepixka
Homunanbnas (1) | Monaepskka Mopnep:kka | Ayniexc- MHOI0- Jaurenb- | MOOMIBHOCTH
CKOPOCTh KOAMPOBAHMS KaHaJie 1no $hopmupo- o .
Crangaprt IMPHHA M0JI0CHI KOJHMpPOBa- MIMO HBIH CTAHLMOH- HOCTb (koueBoii/
— JIMHHA BBepX OTHOILEHHIO K Banus JITH .
PY xanana HHUA . (na/uer) MeTox HOI'0 Kajapa TOABHKHBIN
— JIMHHUS BHU3 KaHaJy IIMPHHOMH | (1a/HeT)
5 MI'u (eciu He floctyna Roctym)
YKa3aHO HHOE)
IEEE 802.16 I'ubkoe Ha3Ha- Jlunus BBEpX: CC/CTC o 17,5 Méwut/c Ia Ha TDD/ OFDMA 5 Mc TToaBHKHBII
WirelessMAN/ yenue Haunnas | — QPSK-1/2, 3/4 apyrue B pexxume SISO FDD/ TDMA Hpyrue
ETCH HiperMAN c1,25MTI'n - 16-QAM-1/2, 3/4 BapUaHTEHIL: Tlo 35 MGuT/c B HFDD BapHaHTEHIL:
(ITpunoxenue 3) BILIOTH JI0 - 64-QAM-1/2,2/3, BTC/ peskive (2 X 2) 2;2,5;4;8;
28 MI'n 3/4,5/6 LDPC MIMO 10; 12,5mn
Tunosas Jlunust BHU3: Jlo 70 M6ut/c B 20 me
mmpuHa monocel: | —  QPSK-1/2, 3/4 pesxive (4 x 4)
3,5 MI, - 16-QAM-1/2,3/4 MIMO
5 MI'n, - 64-QAM-1/2,2/3,
7 MI'L, 3/4, 5/6
8,75 MI'L,
10 MI'u n
20 MI'g
CrangapTsl 1,25 MI't Jlunus BBepx: Bbrounsie Jlunus BBepx: SIBHO He SIBHO He FDD CDMA VYposens 1: | Koueoit
T1.723-2002 — QPSK koabel TPC 1,228 M6ut/c 3ajiaHa, 3a/1aHa, 13,33 mc
panuounrtepdeiicon - 0,325-0,793 BCH B — HO HE HO HE YpoBeHns 2:
st cuctem [-CDMA ¢ DI — 1,8432 M6ut/c 3alpelieHa | 3amperieHa 26,67 mc
HPSIMBIM pacHIMpeHUEM ~ QPSK
CIeKTpa B ~
(ITpunoxenue 4) 0,325-0,793
Omnucanne puzngeckoro | 5 MI'n JIunus BBepx: Kon Puna- | Jlunus BBepx: Ja He ykazana | TDD CDMA 10 mc Kouesoii
YPOBHSI, YPOBHEi — QPSK, 8-PSK Conomona | 6,4 M6ur/c
MAC/LLC u cereBoro - 16-QAM (18, 16) TTHHIMS BHUS:
YPOBHS CTaHAApTa R-S (18, 16) 24 M6ur/c
ATIS-0700001.2004 I —
(ITpunoxenue 4) —  QPSK, 8-PSK
- 64-QAM
R-S (18, 16)




34

Pex. MCD-R M.1801-1

TABJIMIA 7 (npodonicerue)

IuxoBas
M cleopocty MeTton Bo3moxHOCTH
oxyasiums/ nepeaavyu B Hoaaep:kka
HomunanbHas cKOpOCTH Kouuposamm(l) Moanep:kka KANAIE 110 bopmupo- Moanep:kka | lymiexkc-| MHOro- JauTenb- | MOOMJIBHOCTH
Crangapt IIHPHHA M0JIOCHI KOJIUPOBa- MIMO HbIH CTAHIHOH- HOCTh (koueBoii/
PY kanana — JIHMHM BBEPX HUS OTHOINCHUIO K | BAHHI AH (na/ner) MeTo] HOT'0 Kajapa TOIBHKHbII
— JIMHHUS BHU3 KaHAJy WIMPUHOW | (na/HeT)
5 Mt (ecomm He JA0CTyNa AOCTYII)
YKa3aHO MHOe)
CraHzmapT MHOTOCTaH- 0,625 MI'n JluHus BBEpX: Ceeprou- JluHus BBEPX: Ha Ha TDD TDMA/ 5 Mmc [TonBrxHbII
LOUOHHOTO JOCTyIa — BPSK, QPSK, HBIC U 2,866 Mourt/c FDMA/
C IPOCTPAHCTBEHHBIM 8-PSK, 12-QAM, OJouHBIE 8 moaKaHaioB X SDMA
pa3ielleHueEM U 16-QAM 3/4 KOJIBI 4 mpocTpaHCTBEH-
BBICOKOH IIPOITYyCKHOIT JIMHMS BHU3: HBIX KaHana =
CITIOCOOHOCTBIO BPSK, QPSK, 91,7 Mowur/c
(HC-SDMA) 8-PSK, 12-QAM, Jluans BHA3:
ATIS-0700004.2005 16-QAM, 2,5 Méut/c x
(Tlpunoxenue 4) 24-QAM 8/9 8 mojikaHanoB X
4 mpoCTpaHCTBEH-
HBIX KaHana =
80 M6wur/c
Crannapr paguountep- | Ot 2 x5 no JIunus BBepx: Caeprou- JIunus BBepX: Her Her FDD CDMA 19 mc Kouesoii
(eiica T1.716/7-2000 2 x20 MI'u - QPSK HBIHA KOJ 1,92 Mo6ur/c MaKCHUMyM
(R2004) st meTona (c mpupameHueMm | — 12 JIvHus BHU3:
CDMA c¢ npsiMbIM 3,5 wiu 5 MI'm) JIunus BHK3: 1,92 Mowur/c
pacIIupeHneM CIIeKTpa, QPSK
IpeHa3HaueHHOT O )
U1 GUKCUPOBAHHOTO
0ecIpoBOAHOTO
noctyna k KTCOIT —
VYposens 1/ Yposens 2
(ITpunoxxenue 4)
Pacmupennas 1,25 MI'n JluHUM BBEPX W BHU3: Caeprou- JluHus BBEPX: Ha Ha TDD OFDMA 5Mmc TonBmxHBII
rinobanbHas 2,5 MI'n BPSK 1/2,2/3 HBIH KO 9,85 Mbwur/c (BapmanT) | (BapHWaHT) SC-FDMA
mwratpopma: XGP 5 MI'n QPSK 1/2,3/4 Typ6okox | JIMHHS BHH3: TDMA
(ITpunoxenue 5) 10 MI'p 16-QAM 1/2, 3/4 (BapuanT) 10,7 MGut/c
20 MI'n 64-QAM 4/6, 5/6 (B ciryqae SISO,
256-QAM 6/8, 7/8 CUMMETPUYHBIN)
IEEE 802.11-2007 22 MI' JIuHuM BBEpX U BHU3: Hexomupo- | 2,5 M6ur/c Her Her TDD CSMA/CA | Ilepemen- Kouesoii
[onpaznen 18 DQPSK CCK BaHHBIN Hasl K-
(Mpexze 802.11b) BPSK PBCC - 1/2 curnan/CC TEJILHOCTh
(Mpunoxenue 1) QPSK PBCC - 1/2 Kazapa
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TABJIMIA 7 (npodonicerue)
IuxoBas
cleopocty MeTton Bo3moxHOCTH
Monyasiums/ nepegavu B Ionnep:xka
HomunanbHas (1) | Honnepskka Moanep:kka | Jlymiiekc-| MHOro- JauTenb- | MOOMJIBHOCTH
CKOPOCTh KOAMPOBAHMS KaHajie 1no ¢hopmupo- " .
Crangapt IIHPHHA M0JIOCHI KOJIUPOBa- OTHOMICHHIO K panmst JTH MIMO HBIIf CTAHIHOH- HOCTh (koueBoii/
PY kanana - JIMHI BBEPX HHUSA . (na/uer) MeTo/ HOT'O Kajapa MOJABUKHbIH
— JIMHHUS BHU3 KaHAJy WMPUHOM | (1a/HeT) ocTVIA ocryn)
5 MI'u (ecsin He soety sloety
YKa3aHO MHOe)

IEEE 802.11-2007 5MI'g JIuHUM BBEPX U BHU3: CC 13,5 M6wur/c Her Her TDD CSMA/CA | Ilepemen- Kouesoit
Tloppaznen 17 10 MT'y 64-QAM OFDM 2/3, 3/4 Hasl IJIN-
(Tpesae 802.11a) 20 MI'n 1 /6-QAM OFDM — TEJIIBHOCTh
(ITpunoxenue 1) 1/2, 3/4 Kazpa

QPSK OFDM - 1/2, 3/4

BPSK OFDM - 1/2, 3/4
IEEE 802.11-2007 20 MI'u JIuHUM BBEpX U BHU3: CC 13,5 Mbur/c Her Her TDD CSMA/CA | Ilepemen- Kouesoit
Ionpasznen 19 64-QAM OFDM 2/3, 3/4 Has JUIH-
(Tpexe 802.11g) 16-QAM OFDM — TEIBHOCTh
(ITpunoxenue 1) 112, 3/4 Kazpa

QPSK OFDM - 1/2, 3/4
BPSK OFDM - 1/2, 3/4
8-PSK PBCC - 2/3
64-QAM DSSS-OFDM —
2/3,3/4

16-QAM DSSS-OFDM —
1/2, 3/4

QPSK DSSS-OFDM —
1/2, 3/4

BPSK DSSS-OFDM —
1/2, 3/4
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TABJIMIA 7 (npodonicerue)

IInkoBas
cropocty Meton BosmoxHOCTB
Monynsiums/ nepegavu B Honnep:xka
HomunanbHas (1| Monnepskka Mopnep:kka | lymiiekc-| MHOro- Jdaurenb- | MOOMJIBLHOCTH
CKOPOCTh KOAMPOBAHMSA KaHaJie Mo $hopmupo- " .
Crangapt IIHPHHA M0JI0CHI KOJIUPOBa- MIMO HbI CTAHLHOH- HOCTh (koueBoii/
— JIHMHHA BBepXx OTHOLIEHHIO K Banus 1H .
PY kanana HHUS . (na/uer) MeToJ HOI'0 KaJapa TOABUKHbIH
— JIMHUSA BHU3 KaHaJ1y WMPUHOH | (1a/HeT) ocTVIIA ocryn)
5 MI'u (ecsin He floety poery
YKa3aHO MHOe)
IEEE 802.11-2007 20 MI'n JIuHuK BBEpX U BHU3: CCu 75 Mbwut/c Ja Ja TDD CSMA/CA | Ilepemen- Kouenoii
V3MCHEHHBIH 40 MI'n 64-QAM OFDM — LDPC Has JUIH-
cranmaprom IEEE 2/3,3/4,5/6 TEIILHOCTh
802.11n 16-QAM OFDM — Kaapa
1/2,3/4
(ITongpazmen 20) >
PSK OFDM - 1/2, 3/4
H 1 Q t)
(Hpunowcerie 1) BPSK OFDM — 1/2
ETCU BRAN 20 MI'u 64-QAM-OFDM CC 6,9,12, 18,27, Her Her TDD TDMA 2 Mc Kouesoit
HiperLAN 2 16-QAM-OFDM 36 u 54 Mout/c
(ITpunoxenue 1) QPSK-OFDM B kanasue 20 MI'q
BPSK-OFDM (moxnepxuBa-
Ha nuHUMsAX BBEpX U BHU3 fOTC3 TOIBKO
kaHaie 20 MI 1)
ARIB HiSWANa 4 x 20 MI'y - BPSK 12 Caeprou- 6-54 Mowurt/c B Her Her TDD TDMA 2 Mc Kouesoit
(ITpunoxxenue 1) (5,15-5,25TTuy) | — BPSK3/4 HBII KOJ, kanaie 20 MI'n
4 x 20 MI'y - QPSK 172
— — QPSK 3/4
@9=50TTw 1 5.0AM 9/16
- 16-QAM 3/4
- 64-QAM 3/4
IMT-2000 CDMA ¢ 5SMI'n JIunus BBepx: Caeprou- JIunus BBepx: Ha Ja FDD CDMA 2 mcu 10 mc | IlogBuxHbIH
MPAMBIM PaCIIMPEHHEM | (E JTRAN) QPSK, 16-QAM HBII 11,5 M6ur/c (E-UTRAN) | (E-UTRAN)
clieKTpa 1,4 MI'n, 3 MI'n, | JIunus BHU3: Typ6oxox JIuHus BHU3: OFDM B DL| 10 mc
(ITpunoxenue 2) 5 MTw. 10 MT 16
11, 10, -QAM, QPSK, 42 Mbéwurt/c SC-FDMA | Jlnurers-
15 MIn, 20 M| 64-QAM (E-UTRAN) B UL HOCTE
(E-UTRAN) QPSK, JTutkest BBEpX: cyOkaipa
16-QAM, 64-QAM 1 mc

75,3 Mowur/c/
20 MI'u®

JIvHus BHU3:
302,7 Mbwur/c /
20 MI'u®




Pex. MCD-R M.1801-1 37
TABJIMIA 7 (npodonicerue)
IMuxoBas
Monyasiuus/ nzxngf;;ks Ilopaep:xka Meron Boswoxnocts
Homunanbnas Y (1| Honaepsxka pen Jurep Moanep:kka | Jdyniexc- MHOI0- Jaurenn- MOOHJILHOCTH
CKOPOCTh KOTHPOBaHUS KaHaJie 1o ¢popmupo- " .
Crangaprt LIHPHHA M0JIOCHI KOIUpPOBa- OTHOLICHHIO K panms JTH MIMO HbIH CTAHUUOH- HOCTh (koueBoii/
PY kanana — JIMHMG BBEPX HUSA N (na/uer) MeTo/ HOI'0 KaJapa TOABUKHBIH
— JIMHHUS BHU3 KaHaly INMPUHOM | (1a/HeT) ocTVIA ocTyn)
5 MI'u (ecsin He floery focry
YKa3aHO HHOe)
IMT-2000 CDMA co 1,25 MI'n JInnus BBEpX: CaepTou- JInnus BBepX: Her Her FDD CDMA JIunus Bun3: | IloaBuskHbII
MHOTHMH HECYIIUMU 3,75 MI'u BPSK, QPSK, HBIN KO/ 1,8 Mowut/c (cdma2000 | (cdma2000 |(cdma2000 | (cdma2000 1,25; 1,67,
4acTOTaMH (cdma2000) 8-PSK TypOOKOJ B kanaze 1,25 MI'n o c¢dma2000 | u cdma2000 | cdma2000 | u cdma2000 2,5} 5;.10;
(Ipunoxenne 2) 1,25-20 MI'y JIuHus BHU3: (cdma2000 |JIuHus BHU3: HRPD) HRPD) HRPD) HRPD) 20; 40; 80 mc
(cdma2000 HRPD) | QPSK, 8-PSK 16-QAM, |u cdma2000 |3,1 M6ur/c B Jla Jla FDD/TDD | CDMA u JluHUS BBEpX:
pasapobnennocts | (cdma2000) HRPD) kaHaie 1,25 MI' (UMB) (UMB) (UMB) OFDMA 6,66; 10; 20;
1,25-20 MTI'n, QPSK, 8-PSK, 16-QAM, CB?pTO‘I- (cdma2000) (UMB) 26,67; 40;
153,6 xI'n 64-QAM (cdma2000 HEIH KO/ Jlunus BBEpX: 80 mc
(UMB) HRPD) {gﬁ’g“oﬂ 1,8 Méut/c (cdma2000)
QPSK, 8-PSK, 16-QAM. | (paxyss1a- B Kanase 1,25 MI'n Jl'llggng 1;}311./13:
64-QAM THBHbIiT) i-[I/IHl\I//IISé BH/I/I3Z 6’66? 1,3 3,3.
(UMB) (UMB) S 26,67
B KaHane 1,25 MI'g Jlnns Bepx:
(cdma2000 HRPD) 1,67; 6,66; '
JIunus BBepx: 13,33; 20;
75 Mowut/c mist 26,67
20 MI'g (}«;ggZOOO
JIunus BHU3: )
228 Mowut/c mis Jlunus BHM3:
20 MI'g 0,911 mc

(UMB)

JIunus BBepx:

0,911 mc
(UMB)
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TABJIMIA 7 (npodonicerue)

IMuxoBas
cropocts MeTton BosmoxHOCTB
Monynsiums/ nepegavu B Ilonaep:xka
Homunanbnas (1| Moxep:xka Moanep:kka | Aymiaekc- MHOI0- Jaurenb- | MOOMJIBHOCTH
CKOPOCTh KOAHPOBAHUS KaHaJie 1o ¢opmupo- o .
Crangaprt LIHPHHA M0JIOCHI KOIUpOBa- MIMO HBIIf CTAHIHOH- HOCTh (kou4eBoii/
— JIMHHMA BBepx OTHOLUEHHIO K Banus JIH .
PY kanana HHS N (na/ner) MeTOox HOT0 Kajapa MOABHKHBIH
— JIMHHUS BHU3 KaHaJly INMPUHOM |  (1a/HeT)
5 MT'it (ecom He JA0CTyNa JAOCTYI)
YKa3aHO HHOe)
IMT-2000 CDMA TDD | Bapuant Bapuant Caeprou- Bapuant Ha Her TDD TDMA/ Bapuant [MonBmxHBII
(ITpunoxenue 2) 1,28 Munrma/c 1,28 Mumumna/c TDD: HBIN 1,28 Mumnma/c (E-UTRAN) CDMA 1,28 Munma/c
TDD: Menee JInnus BBepx: 8-PSK, TypOOKOT TDD: Jla (E-UTRAN) |TDD:
1,6 MI'y QPSK, 16-QAM, JIunus BBEpX: OFDM DL |10Mmc
Bapuant JIunusa Bam3: 8-PSK, 2,2 Mo6ur/c/ SC-FDMA Jlnurens-
3,84 Muuna/c 16-QAM, QPSK 1,6 MI'u® B UL HOCT
TDD: Menee Bapuant JIuHus BHU3: cyOGkanpa:
S MI'n 3,84 Muuna/c TDD: 2,8 M6ut/c/ S me
Bapuant JInaus BBepx: 16-QAM, 1,6 MI'n® Bapuant
7,68 Muumna/c QPSK Bapuant 3,84 Muwurma/c
TDD: Menee JIHHYS BHH3: 3,84 Munna/c TDD:
10 MI'n 16-QAM, QPSK TDD: 10 mc
(E-UTRAN) Bapuanr 7.68 Mumuna/c Jluuus BBEpX: Bapuant
1,4 MI', 3MI'y, | tpp. 9,2 M6ut/c 7,68 Munmna/c
M, 10 MI' ) . TDD:
?5 M]L“I, 0 MTI'n, Jlnnus BBEpX: JluHus BHM3: 10
o u 16-QAM, QPSK 10,2 M6wut/c MC
20 MI'n ’ B (E-UTRAN)
JIuHus BHU3: apuant 10
16-QAM, QPSK 7,68 Muura/c MC
’ TDD: Jlaurens-
(E-UTRAN) JIuHus BBepx: HOCTb
PSK, 16-QAM, ) .
Q Q 17,7 M6ut/c / cybkazpa:
64-QAM
10 MI'g 1 mc
JIuHust BHU3:
20,4 Mowurt/c/
10 MI'n
(E-UTRAN)

JIunus BBepx:
75,3 Mowurt/c/
20 MIra®
JIvHus BHU3:
302,7 Mowur/c/
20 MI'u®
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TABJIMIA 7 (npodonicerue)
IIuxoBas
cleopocty MeTton BosmoxkHOCTB
Monynsiums/ nepegavu B Ionnep:xka
HomunanbHas cKOpOCTH Ko;mposamm(l) MMoanep:kka KANAIE 110 dbopmupo- Moanep:kka | Jlymiiekc- | MHOro- Jaurensb- | MOOMIBHOCTH
Crangapt IIHPHHA M0JIOCHI KOJIUPOBa- MIMO HbI CTAHIHOH- HOCThH (ko4eBoii/
PY kanaja — JIMHM BBEPX HUS OTHOINEHUIO K sanus JTH (na/ner) MeTo] HOT'0 Kajapa TOABUKHBIN
— JIMHHUS BHU3 KaHAJIy WIMPUHOM | (1a/HeT) p
5 Mt (ecom He J0cTyna JOCTYI)
YKa3aHO MHOe)
IMT-2000 TDMA ¢ 2 x 200 x['a JluHus BBEpX: IIpope- JIuHus BBEpX: SBHO HE SIBHO HE FDD TDMA 4,6 mc TlonBuxHbBII
OJ/IHOI Hecyel 2 X CIBOCHHBIC - GMSK JKCHHBIN 16,25 M6ut/c 3aJ]aHa, 3aJlaHa, 4,615 mc
(ITpunoxxenue 2) 200 xI'u - 8-PSK CBEpTOY- 20,312 Mbut/c HO HE HO HE
2 x 1,6 MI'n — QPSK, HEII KOJT 40,625 Mowurt/c 3ampelleHa | 3amnpelieHa
- 16-QAM, Typbokox | JIuHus BHU3:
- 32-QAM 16,25 Mout/c
- B-0QAM 20,312 M6ut/c
- Q-OQAM 0.329 - 1/1 40,625 M6ut/c
Jlunust BHU3:
- GMSK
- 8-PSK
— QPSK,
- 16-QAM,
- 32-QAM
- B-OQAM
- Q-OQAM 0.329 - 1/1
IMT-2000 1,728 MI'g JIunuu BBepX U BHU3: 3aBHCUT OT 20 Moéurt/c Yactuunaa | Yactuunas TDD TDMA 10 mc TToaBHKHBIN
FDMA/TDMA GFSK YCIIyTHU:
(ITpunoxenue 2) n/2-DBPSK CRC, BCH,
w/4-DQPSK koj Puna-
1/8-D8-PSK ConoMoHa,
16-QAM, 64-QAM TypOOKOq
IMT-2000 OFDMA 5 MI'n, Jlunus BBepx: CC/CTC o 17,5 Mowut/c Ja Ja TDD OFDMA 5 Mc TToaBYoKHBIH
TDD WMAN 7 MT, — QPSK-1/2,3/4 Hpyrue B pexume SISO FDD
(ITpunoxenue 2) 875 MT - 16-QAM-1/2,3/4 BAPUAHTBL | 71 35 Mgur/c
> I, - 64-QAM-1/2, 2/3, BTC/ ¢ (2 x 2) MIMO
10 Ml 3/4,5/6 LDPC

JInHMSA BHU3:

— QPSK-1/2, 3/4

- 16-QAM-1/2, 3/4

- 64-QAM-1/2,2/3,
3/4,5/6

o 70 Mowut/c
¢ (4 x 4) MIMO
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TABJIMLA 7 (oxonuanue)

IIuxoBas
M cropocrs MeTton BosmoxHOCTB
oxyasiuust/ nepenavyu B Moanep:xka
HomunanbHas (1) | Monaepskka Moanep:kka | Jlymiiekc- | MHOro- Jaurensb- | MOOMIBHOCTH
CKOPOCTh KOMPOBAHMS KaHaJie 1o ¢hopmupo- " N
Crangapt IIHPHHA M0JIOCHI KOIUpOBa- MIMO HbIi CTAHIUOH- HOCTh (koueBoii/
— JIMHHMA BBepx OTHOLUEHHIO K Banus JIH .
PY kanana HUSA . (na/uer) MeToJ HOT'0 KaJapa TOABUKHBIH
— JIMHHUS BHU3 KaHa/ly INMPUHON |  (1a/HeT) ocTVIA ocTyn)
5 MI'u (ecsin He noety foery
YKa3aHO MHOe)
IEEE 802.20 I'ubGxas: TupoKononIoCHBIH CaepTou- IIuxoBsie Ha: JHa: TDD OFDMA IMupoxo- TTonBuxHbBII
(ITpunoxxenue 6) oT 625 k' pEXKUM: HBIH KOJI, CKOPOCTH SDMA u nogzaepxka | FDD TDMA/ MIOJIOCHBII
10 20 MI'p JTMHHS BBEpX: TypbOKO, B 288 Mbut/c DL | nomnepxka | MIMO ¢ HFDD FDMA/ pexum:
QPSK, 8-PSK, 16-QAM, kox LDPC, | u 75 M6ur/c UL | dopmupo- | omxHEM SDMA 0,911 mc
64-QAM KOJI B 20 MI'ng BaHUS KOJIOBBIM 625 xI'n1
HPOBEPKHU Ha JMarpaMMebl | CJIOBOM U pexHM:
JInnus BHU3: YETHOCTb, HAIpaBJeH- | MHOTUMH 5 Mc ’
QPSK, 8-PSK, 16-QAM, pacuu- HOCTH Ha KOJIOBBIMH
64-QAM PEHHBIN KOJ MpSIMBIX U | CIIOBaMU
625 kI'1t pesKuM: XoMuHTa 00paTHBIX
7/2 BPSK, QPSK, 8-PSK, faaax
12-QAM, 16-QAM,
24-QAM, 32-QAM,
64-QAM
YD/T 1956-2009 MHoecTBoO: QPSK, 8-PSK, 16-QAM, kox Puna- 15 Mb6ur/c Ja Ja TDD CS- 10 mc IToaBuKHBIH
Crammapr ot 1 MI'n 64-QAM Conomona | BS MI'n OFDMA
panuounrtepdetica z0 5 MI'n
IUTSL CHCTEM
MINPOKOIIOJIOCHOTO
0ecIpoOBOIHOTO
nocryna SCODMA

(ITpunoxenue 7)

() Bxmouas Bce NpUMEHHMbIE PEXXMMBI JTH60, 10 KpaiiHeil Mepe, MAKCHMAIbHAsA i MUHUMAJIbHAS CKOPOCTH.

(@) B 5 MI'u MoryT 6bITh pasBepHYTHI TPH HECYIIHE 1is paGoTs B peskime TDD co ckopocTsio 1,28 Munma/c TDD.

() E-UTRAN noaznepxupaet paGoTy B MacIITAGUPyeMOii IIHPHHE MONOCk! Ipomyckanus 10 20 MI'Il Kak Ha IMHUAX BBEPX, TAK H HA JIMHUAX BHHU3.
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