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OC—» Jluckpumunarop YeIpoiicTso » YIpaBIsieMblit
-S> | yepenenus reHepaTop
t MC
< S

Puc. 72. Baror-cxema PAII

curHaABl. Tak, IpW PaAUyce COTHI HAa3eMHOM COTOBOW CBS3U IIPUMEP-
HO 30 KM 3TO 3amasAbIBaHUME COCTAaBUT T, = 0,1 MC, a B CIyTHMKOBO#
CBsA3M AocTuraeT 7, = 150 Mc. ChaepyeT uMeTb B BHAY, U9TO B KOAb-
e PaKTUIECKY AEUCTBYET 3alla3AbIBaHUE, PABHOE YABOSHHON BEAWYUUHE
BPEMEHM DPacCIIPOCTPaHEHUs T; = 27p, IOCKOALKY CHIHAA IIPOXOAWT de-
pes ape papmonmHum (0T 3 K 1 m oT 1 K 2), PaKTHIECKN BKAIOUEHHELE
mocaepoBaTeAbHO. COOTBETCTBEHHO, ECAY UePe3 z 0D03HAYUTE 3alla3Abl-
BaHUe, U3MEPEHHOE B GUCA€ MHTEPBAAOB AUCKPETU3AMU § = 75/Ty, TO
ypaBHerue cucrteMbl PAII mpeobpasyercs K BUAY

Oj—1=10;— k«?@’j-!} - 9;/'—51) + 27T f;,

rae fiy1 = fi + kp(¥j—g — bi—y).

PesyabTaTEl MOAEAMPOBAHUSI 9TOM cucTeMbl Ha DBM npeacTaBAeHEI
Ha puc. 73 [4].

B mepByio ouepeAb IieAb MOAEAUPOBAHUS — OIPEAEAEHUE IIOAOCEHL
3axXBaTa CUCTEMEI CHHXPOHW3ANINA TIPX PA3AUYHEIX 3HAYEHUSAX TTapaMeT-
poB. [IpuBepennbIe HA puC. 73 PE3YABTATEHI OTHOCSTCS K MUAC0ODPA3HON
XapaKTEPUCTUKE (PA30BOTO AUCKPUMUHATOPA

®O(z) =x/7 uwpu |z| < 7.

DL
0,7
. F, = 0,25 5
By e el o 0.2.0,15] . 0,1
016 B N L R B B e )- B B
EE) T A E A i Nl Sl A P i i o T gy
P S S v S I P X N /\( < \
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Puc. 73. PesyabraThl MopeampoBanusi paborer CCII
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Ha puc. 73 npeapcTaBaeHa 06AACTE YCTORYUBOCTY CUCTEMEI PETYAL-
poBarus. Aeno B TOM, YTO CHCTEMEI C 3alla3AbIBAHUEM BCETAA CKAOHHEL
K CaMOBO30OYKAEHUIO U AASI TOrO, YTOOBI 3TO SIBAEHUE HE BO3HUKANO,
HE0OXOAMMO AEAATH MHEPIIMOHHOCTD CUCTEMBI AOCTATOYHO OOABIIOM, BO
MHOI'O pa3 IPEBOCXOASINER 7,. [Ipu ompeAeneHUM YCTONIMBOCTH KCIIO-
AB30BAAMCh CAEAYIONIME IapaMeTpel cucreMel: Dy = k,7y/(27T;) u
Dy = kyr2/Ty. ObaacTb yCTORYMBOCTY A€KUT BHYTDH KPHBOM, OXBa-
THIBAIOMIEN OCTaAbHBIE KPUBLHIE puC. 73. KpuBEle aHAAOTUYHBI AUHUSIM
BBICOTHL Ha reorpadUiecKoil KapTe U COEAWHSIOT TOYKY, COOTBETCTBY-
IOIIVe OAHOY ¥ TOH SKe IIOAOCE 3aXBaTa, IIapaMEeTPOM KPWBBIX PUCYHKA
SIBASIETCSI TIpou3BeAeHe T, F;. BoobIme roBopsi, KpUBLlE YPOBHS IIPEA-
CTaBASIIOT cOOO# 3aMKHYTHIE, BAOXKEHHEIE APYT B Apyra KpuBble. lle-
pecedYeHme TaKWX KPUBHIX, COOTBETCTBYIOIMUX Pa3sAWYHBIM 3HAYEHUSIM
mapaMeTpa T, F;, HEBO3MOXKHO, ITIOCKOABLKY O3Ha4aAo OBI, 9TO OAHON I
TO# ke KoMOuHaNWUY mapameTpoB (Dr, Df) COOTBETCTBYIOT Pa3sAMYHEIE
3HAYEHUS TOAOCEL 3axBaTa. Ha puc. 73 mpuBeAeHa AWML YacTh KPUBBIX
YPOBHSI, IIOCKOABKY MOAEAMPOBAHWE IPOM3BOAUAOCE AUIIE AAS OIIPE-
AENEHHBIX COUYETaHUW IapaMeTrpoB. I[loaydueHHBIE AAHHEBIE IIO3BOASIOT
CAEAATEH CAEAYIOIIWE BBIBOALL:

1) BBeACHNE PETryANMpPOBaHUS JacToThl (D > () HEM IPE KaKOM BEI-
6ope mapaMeTpPOB He IIO3BOASET CYINECTBEEHO YBEAUUHUTH IIOAOCY 3aX-
BaTa CUCTEMBI; AWIIE IIPY MAABIX D YAAETCST YBEAWYHTH MIUPUHY 3TOR
IIOAOCHI, HO He bonee weM B 1,5 pasa. I[Ipu sTom Dy HE AOAKHO IPEBEHI-
maTh BeAnduH nopsaka 0,03-0,05; mpu 6oabmux 3HaveHusx Dy moaoca
3axBaTa 6BICTPO mapaeT. em boabirnee 3HaueHre [, UCIOAB3YETCSI, TEM
MEHBIIMM AOAYKHO OBITH 3Hadenume Dy,

2) mamboarpmmas moaoca 3axsara obecrevuumsaercs upu Dy ~ 0,5
u Dy = 0. Ilpm sTom ocrarounas omubka mo ¢ase OTAHMYHA OT Hy-
ASL I MOKET OKa3aTbCsl BeCbMa 3HAYUTEABHOH, UTO, KaK IIPAaBUAO, HE
npueMmaeMo. [losToMmy meaecoobpasHO MCIOAB30BATH YIIPABAEHUE dac-
TOTOH, 9TO HPUBEAET K HYAEBHIM omubKaM IO ase, HO CAEAATH €I0
CTOAB MaABIM, YTOOBI 3TO HE IPUBOAUAO K 3aMETHOMY CHUYKEHUIO IIOAO-
CHI 3axBaTa. MOXXHO, HaIpUMEDP, PEKOMEHEAOBATH TapaMeTpsl Dy ~ 0,5
u Dy = 0,001. IIpz satom F; ~ 0,25/7.

[IpoBepeHHOE MOAEAMPOBAHKE CUCTEMEI CHHXPOHU3AINY C 3alla3AbI-
BaHUEM IIO3BOAUAO OLEHUTDH TaK>KE AAUTEABHOCTY IIEPEXOAHEIX IIPOIIEC-
coB. He mpmBoaAs 3A€Ch IOAYYEHHEIE [IPY 3TOM TOYHBIE AAHHBIE, OT'Pa-
HIYUMCSI AMIIL IpybuiMu oneEKaMu. [Ipu Dy = O mepexoaHEI# mporiecc
3aKaHYIWBAETCST OOBIYHO 3a BpeMsi, paBHOe (3 — 5)7,;, €CAM IapaMeTph
CHCTEMBI He CAUIIKOM OAMSKY K TpaHUIaM 0OAACTH YCTORIMBOCTH (IIpU
Dp < 0,65). Ilpu BBeAeHUM PETYAMPOBKE IO YaCTOTE, AA’KE C HEOOAD-
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IMYMJ PEKOMEHAOBAHHBEIME BEIIIE 3HaYeHUAME D ;, AAUTEABHOCTE II€pe-
XOAHOTO IIporecca pesko Bospacraer A0 (15 — 30)7, u Goaee.

TTopBoAsT mTOT, MOXKHO CKasaTbh, uTo cmcTeMa PAII ¢ 3amaspniBa-
HUEM, UCIOAb3yeMast obrryHo B KadecTBe CCII, He mosBoaseT obecre-
4uThL AI0D0E TpebyeMoe 3HaUEHME IIOAOCE 3aXBaTa, Kakue OBl apaMeT-
pel PAII He BEIOUpaAuch. MaKCMMaABHO AOCTHKUMOE 3HadeHue F, He
npeBocxopuT 0,25/7,. Hampumep, AAS CUCTEM CIIyTHAKOBOR CBSI3H, UC-
MOAB3YIOIINX CIYTHUKU-PeTpaHcAsiTOpEL (CP) Ha reocraruoHapHEIX Op-
6utax (I'CO) ¢ 75 ~ 0,3 c, monoca 3axBaTa HE MOXET OBITH CAeAdHA C
TIIOMOIIBIO paccMaTpmBaeMEIX cucteM boabmeir 0,9 ['m. Oro obcrosiTe-
ABCTBO, MHOTAQ, CYIIECTBEHHO OIPAaHUYIMBAET BO3MOKHOCTY IIOCTPOEHUS
COOTBETCTBYIOIINX CUCTEM CBSI3HU.



lMpunoxexne

1. CpaBHutensHbii aHann3 cdma2000 n WCDMA

Panee y>xe roBopmaock 0 KOHKYpPeHTHOH Oopbbe, KoTOpasi pasBep-
HyAacCh Ha 3Tale rapMoHu3arnyy npoekToB cdma2000 1 WCDMA, u geMm
OKOHYMAOCH IPOTHBOCTOSHUE MeXKAYy KoMmaumsmu Ericsson um Qual-
comm. [IpuHsiToe B KoHIe 1999 r. KOMIPOMMCCHOE DPEIIEHVE OTKPLI-
AO AOPOTY K 3-My IIOKOAEHMIO Cpasy ABYM TexHoaorusMm. CeBepoame-
puranckuit mpoeKT cdma2000 OKOHYaTEABHO AOPabaTEIBAETCS B paMKax
craspapra IMT-MC (Bapuanr MC-CDMA), a paborsr o WCDMA u
UTRA paspearmaunch Ha ABa HampaBaeHus. [lepsriir crampapt IMT-DS
bazupyercs Ha TexEmdeckux pemeHusx WCDMA FDD z UTRA FDD
(AAsT mapEEIX moaoc wacror), a Bropoit IMT-T'C (AAsT HEmAPHBIX [O-
AOC 9aCTOT) OCHOBAH Ha TEXHWYECKUX PEIICHUSIX EBPONEHCKOro IIPOeKTa
UTRA TDD u xmraiickoro mpoexkta TD-SCDMA.

Karouesoe oramume cdma2000 u WCDMA, xoTopoe cTano mpeaMe-
TOM IIOAEMUKHZ, — Pa3Hble 4uIOBEIE CKopocTH 3,6884 m 3,84 Mwuum/c.
Yunosast ckopocTh B mpoekTe cdma2000 Buibpara u3 ycAoBusi obecre-
geHust obparHOl coBMecTuMocTE ¢ cdmaOne (3x1,2288 Muum/c) u Bo3-
MO>KHOCTH KCIIOAB30BaHUS Ha IepexopHoM drtame K IMT-2000 aAByxpe-
JKUMHBIX TepMuHEanroB Tuna cdma2000/cdmaOne. B oramgme or cdma-
One, paspabarwiBaeMmbit B EBpome u Snomum, crazpapr WCDMA He
IIPECAEAYET LeAeil obecriedeHsT COBMECTUMOCTH C CYIIECTBYIOIIUME Ce-
TSIMU CBSI3H, XOTsI 3a/\0KEHHBIE B HEM PEMIeHUS 6a3UpyIOTCS Ha UCIOAB-
30BaHUU eAMHEIX 6a3oBbIX ceret GSM MAP, ANSI-41 u IP-cerei.

AN paspeneHUsI CUTHAAOB 6a30BbIX cTaHIMM B cdma2000 “CIOAB-
3YIOTCSI «KOPOTKUE» KOABI AAMHOM 2'° ¢ pasHEIMM IUKAMYECKUMHU CABH-
TaM¥, 9YTO TPeHYET MX B3aUMHON CMHXPOHUW3AINY. ACUHXPOHHBIN IIPUH-
nun mocTpoerus: cett WCDMA aenaeT ee He3aBUCHMOM OT BHEIIHETO
UCTOYHUKA CUHXPOHM3AIUK. Takas BO3MOXXHOCTL ObecrredmBaeTCs 3a
CYEeT UCIOAB30BaHUS Pa3HBIX KOAOB l'oapa (AAs paspeneHUs: 6a30BBIX
CTaHIuit).

HavanbHas crHXpOHW3aNus MOOUABHEIX CTaHIUR B cucTeMe cdma-
2000 obecrieumBaeTcs 10 06IIEMY ITUAOT-CUTHANY, H3AYIAEMOMY Ka KAOHK
6azoBoit cTanmueit. Tak Kak Bce BC B ceTu CUHXPOEHBI, TO HIKAKOR AO-
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ITpuroxxeHne

Tabaura 8

CpaBHuTEABHBIE XapakTepucTuku cdma2000 ¥ WCDMA

XapaKTepUCTIKa

cdma2000

WCDMA

Auamason dac-
TotT, MI'1
TToaoca 4gacTor,
MI'n

Mertop, pocTyma
CoBMecTEMOCTD

Humnosas Cko-
pocTtb, Munmn/c
Kopuposanue

CUHXpOHU3ALIMS
6a30BBIX CTaHLUHA
OpTorosanbHbIE
KOABL

Pacmupsiromue
IIOCAEAOBATEAD-
HOCTH

Cxema moucka
coT

AnuHa Kappa, MC
Moayasius
AQHHBIX:
«BHU3»
«BBEPX»
Pacmupsiromas
MOAYASIIIUS:
«BHU3»
«BBEPX»
Merop, aBTOMa-
TUIECKOTO IIe-
PEKAIOYUEHUST
KaHaNOB
VipaeaeHuE
MOILIHOCTBIO

824...849/869...894 m 1900

3,75 (3%x1,25) — 6azoBas;
1,25xN, rae N = 1, 6, 9, 12
MC-CDMA
ObpaTHast COBMECTUMOCTD C
cdmaOne
3,6864 (3x1,2288) — 6asosas;
Nx1,2288, rae N = 1, 6, 9, 12
Cseprounsiii kop, (K = 9;
R=1/2,1/3, 1/4), Typbo-Kop,
(K=4)

CunxporHas pabora

DyHKIIIY YOoAIla U
KBa3KOPTOTOHAALHEIE
CErMEHTHI AAMHHOM AMHEMHOR
M-IIOCA€AOBATEABHOCTH
KopoTkue Kopabl pAuHOM 21° u
AAVHHEIE KOABI AAUHOR
242 _ 1 gumos
ITo muaoT-curHany

5,20

QPSK
BPSK

QPSK
QPSK

Msarkui, >xecTKu
(Me>K9IacCTOTHEIIR)

CkopocTs 0,8 K6uT/C, mar

yupaBaerus 0,25; 0,6 u 1 Br

1920...1980; 2110...2170
5,0 — b6azsoBast; 1,25; 10 u 20

DS-CDMA
CoBMecTHasT 3KCIAYaTaLUsI C
GSM u obecrieuyeHre x3HAOBEPA
3,84 (6asoBast), 7,78 u 15,56

Cseprounsrit kop (K = 9;
R=1/2,1/3) + xop,
Pupa-ConomoHa; Typbo-KO2,
(K = 3)
AcunxponHas paboTa
(BO3MO>KHA CHUHXPOHHAasI)
OpTOoroHanbHEIE KOABL
nepemenHoi aauHbEl OVSF
KO3 PUIIMEHTOM PaCIIUpPEeHNsT
4..512 (4...256 B UTRA)
Koazrr l'oapa aamesl 218 — 1
(rumms «BEHEM3») n 225 — 1
(AmHUS «BBEPX»)
T'pex3TalHbBI NOUCK (IIOMCK
TpaHUIl CAOTOB, KaAPOBasi
CHHXPOHU3AIAST,
MAEHTUMOUKAIIAS
CKPeMOAMPYIOIIEro KOAQ)
10

QPSK
BPSK

QPSK
QPSK uanm HPSK (OCQPSK)
Msarkuit, >kecTKUR
(MerKYacCTOTHBIH UAK
ME>KCUCTEMHBIH )

Crkopocts 1,6 xbur/c, mar
yupasaerus 0,25...1,5 Bt

IIOAHUTEABHON CHHXPOHM3anuy He nmorpebyercs. Ilocae 3axBaTa mUAOT-
CUrHaAd MOBMABHAS CTAHIUS OIIPEAEASIET BCE TapPaMETPEL, HEOOXOAUMEIE
AASI KOTEPEHTHON AEMOAYASIIINY CATHaAA U O0beClieueHMsI X3HAOBEPA.
ITpomeaypa HavaarbHOro momcka B cucteMe WCDMA 6onaee carox-
Hasl, TaK KaK OCYIIECTBASIETCS B TpH 3Tama. OAHAKO C TOYKYU 3PEHUS
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BOBICTPOAEICTBUS OHA 0DA3AAET IPEMMYIIECTBOM, TaK KakK Ha Ka’KAOM
sTame 0bAACTH HEOIPEAEAEHHOCTH CPaBHUTEABHO HEBEAUKA. BpeMs yc-
TAHOBACHUSI HAYaAbHOM crHXpoHmM3anuu B cdma2000 HECKOABKO BBIIIIE
u3-3a GOABINOE AIPMOPHON HEOIPEAEAECHHOCTH.

Mexay paccMaTpUBaeMBIMU TEXHOAOTUSIMU €CTh X MHOT'O ObIIero.
IIpesxxae BCero, AAST YBEAWYEHUS IIPOIYCKHON CIIOCOOHOCTH B HUX KCIIO-
AB3YeTCsI MYABTHKOAOBAs IIEPeAada, IIO3BOASIOMIAS BBIAEAUTH OAHOMY
IIOAB30BaTEAIO CPa3y HECKOABKO KaHaaoB. Oba crampapra IpeAycMaT-
PUBAIOT AMHAMIYECKOE YIPaBAECHUE MOITHOCTHIO B IPSIMOM ¥ O6paTHOM
Kagaaax cBs3u, xorsa B npoexte WCDMA ncmoabsyercss 6oaee BBICT-
POAEHCTBYIOIIAs CXeMa YIPAaBAEHUS MOLTHOCTBIO. [IOBBIIIEHNE [TOMEXO-
YCTOMYIMBOCTY 0DECIIEYMBAETCS 3a CUeT PasHECEHUS Ha Iepepade, UCIO-
AB30BaHUS CBEPTOYHEIX U TYPOO-KOAOB ¥ ApP. KpaTKue cpaBHUTEABHEIE
xapakTepucTuku cucteMbl cdma2000 # WCDMA npuBeaeHEI B TabA. 8.

2. O6uwas koHuenuns MoOOMNLHOI CBA3N TPETLErO
NOKOJIEHUS

Kax HeOAHOKpPaTHO YIOMWHAAOCH, AUHUS, PA3AEASIONIAasi MEepPBBIE
ABa IIOKOAEHUS MOOMABHOM CBsI3M, BeCbMa OTYETAMBA: CTAHAAPTEHL IIEP-
Boro mokoaerusi (NMT-450, NMT-900, AMPS, TACS u ap.) 6biam
AQHaAOT'OBEIMU, TOTAA KaK IIOSIBUBINWECS B IiepBo# moaosuHe 1990-x IT.
cucTemer Broporo nokoaeuus (GSM, D-AMPS, PDC/JDC) sonaoTuAu
MHOTVE€ IIOTEHIIMAAbHBIE IPEMMYIIECTBA LIUMPOBOY Iepepadu coobmie-
Hult (3dderTrBHAS KOMIPECCHS AAHHBIX, IIOMEXOYCTONYMBOE KOAUPO-
BaHUe, IIPOCTOTA PEKOHMUIYPUPOBAHUSI, TEXHOAOIMIHOCTH U CTAOMAL-
HOCTb allIaPaTHEIX CPEACTB U T.A,.). XOTsI CUCTEMBI IIEPBOTO IIOKOAEHUS
Bce elme (QYHKIMOHUPYIOT U AAXKe PACIIUPSIOTCSI B HEKOTOPBIX PEruo-
Hax 3€MHOI'O IIapa, MHOTME CTPAHELI C PA3BUTON TEAEKOMMYHUKAIIIOH-
HO¥t mHPPACTPYKTY PO IPAKTUIECKA OTKA3AAUCEH OT UX UCIOAB30BAHUS,
Halipst bonee palMOHAABHBIE BAPUAHTHl YTUAWSAINY OTBOAUBIIUXCS UM
IpeXxpe AmanasoHoB dacror (GSM-450, GSM-800). B PuuAsHAME, K
IPUMEDY, SIBASIFOIIENCS OAHUM M3 MUPOBBIX AUAEPOB B 0OAACTH IEpe-
AOBBIX MH(MOPMAIIMOHHEIX TEXHOAOTHH, omepaTophl cereit NMT BhiBEAR
IIOCAeAHVE U3 3KCIAyaTanmuu K KoHIy 2000 r.

B xope cTpeMUTEABHON SKCIAHCUU KOMMEDPYECKUX CETed MOOUAB-
HBIX TeAEKOMMYHUKAIIA AOBOABHO OBICTPO CTaAO OYEBUAHBIM, YTO IIO-
TEHIIUAABHBIA CIIEKTD IPEAOCTABASIEMBIX UMHU YCAYT MOXKET IIPOCTHpPA-
TBCSI AAAEKO 3a PAMKU IIEPBOHAYAABHOT'O Ha3HAYEHUS — OECIIPOBOAHOTO
TenedporHOTO CcepBHca. Cpepu SKCIEPTOB B 06AaCTH MHPOPMAIMOHHO-
TO MapKeTWHTa Ha ONPEAEAEHHOM 3Talle YTBEPAUAOCH VOEXKAEHUE, UTO
TPaHCHANIWOHAABHEIE SA€KTPOHHEIE TUTAHTHL MOT'YT He BLI)KUTL B TeAe-
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KOMMYHUKAIIMOEHOM CeKTOope bu3Heca, eCAM He BBICTYIIAT CO CTPATErH-
YeCKUMMU MHUIIZATABAMU, CYINECTBEHHO Pa3ABUTAIOMINMY I'OPU30OHTHI Ce-
Tel MOOMABHOI CBs3u. OTPOMHEIM CTUMYAUPYIOIIMM (PaKTOPOM IPHU
3TOM SIBUAOCH B3PEIBHOE pa3BuTue VHTepHeTa U OXBAaT UM HEBHAAHHON
II0 CBOWM MacIrTtabaM ayAauTopuu. B uTOre MOOMABHBIE CACTEMEL CBSI3U
XXI BeKa cTaAM paccMaTPUBATBCS KaK YHUBEPCAAbHBIE CETH, 0becredn-
BaloIUe BLICOKOCKOPOCTHOY MHMOPMAITMOHHEIA 0bMeH ¢ TOTpebuTeneM,
He OrpaHUYUBasi CBOOOALI IIEPEMEITIEHNS TIOCAEAHETO U IIOAAEPKUBAS B
Afoboit reorpadudYecKoil TOYKE 3eMAUM TaKOe KadeCTBO YCAYT, KOTOPOE
MOTAO OBl OBITH IIPEAOCTAaBACHO AI0OO# caMoil TPOABUHYTOM CTAIOHAP-
HOI ceThio TpaHcmopTupoBku uudopManmu (ISDN, LAN z np.). Ilpn
3TOM (PopMaT IepeAaBaeMBIX AAHHBIX MOXKET OBITH CaMBEIM pa3Hoobpas-
HBIM: OOLIYHBIY TeAeDOHHBIE PasroBOp, KOMILIOTePHBIE PatAbl, DaKCH-
MUADHEIE, MYADTHIMEAUTHEIE X ayANOBU3yaAbHBIE coobmmenusi, Internet-
TIaKeThl, 3AEKTPOHHAS IIOYTa U AD.

Herpyaso nOHSTE, 9YTO B paMKax CTAHAAPTOB BTOPOI'O IOKOAEHUS
nopobHas IporpaMMa He IPEACTABASIETCS OCYIIECTBIMOM B IEPBYIO OUe-
peAb M3-33 HU3KUX CKOpPOCTel mepepaun AaHERIX. Cnermudumramms GSM,
HaIpUMep, IPeAyCMaTpuBaeT ckopoctu 9,6 unru 14,4 kbut/c, B TO BpeMst
KakK AAS Iepepadll MYABTUMEANNHEIX AQHHBIX TPEOYIOTCS MHOTOKPATHO
HboABIIVE CKOPOCTH.

OrmernM, uTo coobmecTBoM GSM mpeAlpWHATHE aKTUBHLBIE IIIArd
B HaOPaBAECHUY IPUOAVIKEHUS CTaHAAPTa K HOBBIM pPeaAWsM. B aAuTe-
PaType COOTBETCTBYIOIINE IPEANOSKEHNST YaCTO YIOMUHAIOT KaK «IIOKO-
AeHze 2,5 (2.5G), XxapaKTepu3yeMoe TPEMsI OCHOBHBIMY AOIIOAHEHUSIMY
K 6azoBoMy cTauEAapTy. [lepBoe, obo3nagaeMoe abbpeBuaTypoit HSCSD
(high-speed circuit-switched data), cocTouT B nmpepocTaBAEHEE OAHOMY
¥ TOMY XK€ IIOAb30BATEAI0 HECKOABKUX CAOTOB B GSM-Kaape, 4TO yBe-
AMYUBAET CKOPOCTD IIEPEAAYN B COOTBETCTBYIOINEE INCAO Pa3. Bropoe —
GPRS (general packet radio service) — mpeAycMaTpUBaeT OpraHU3aIMAIO
CrennanbHOrO KaHaAa TaKeTHON mepeAad co CKOpocTsiMu A0 115 xbut/c
(urm pasxe BeIme, HO 6€3 IOMEXOYCTOMYMBOrO KOAEpPOBaHU:). Hako-
men, Tperbe — EDGE (enhanced data rates for global evolution) — moa-
pasyMeBaeT BBeAEHME, HapsAAy ¢ rayccoBckoir MUM, aobasounoro mo-
AYASIIMOHHOTO ¢opMaTa: BocbMepumuHOi DM, yTpauBaromeil CKOPOCTH
Ilepepaydy B paMKax (DUKCHPOBAHHOT'O YacTOTHOro pecypca. Coraacuo
PEKAAMHEIM MaTepranaM, COBOKYIHOCTb BCEX Ha3BaHHBIX MEPOIIPHS-
TUH [IO3BOAUT IIOBEICUTb CKOPOCTB Iepepadd A0 384 xbut/c. Pasymeer-
CsI, KOMIIaHUY, HACHIMIAIONYE PEIHOK alllapaTypoi APYTUX CTaHAAPTOB,
CTpeMsATCS U36e>KaTh POAY ayTCAaiACPOB ¥ aHOHCUPYIOT YCOBEPIIEHCTBO-
BaHWS aHAAOTWYHOTO IIAAHA. [[pIMepoM 3TOTO CAYKUT Pearn30BaHHEIN
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B paMKax cTaHAAapTa 1S5-95 obMeH abOHEHTCKOM €MKOCTH Ha CKOPOCTH
[epepady, MO3BOASIOMUN IOAHSITh IIOCAEAHIOIO A0 115 Kbut/c. OpHako
BPEMEHHEIHN, IEPEXOAHBIE XapaKTep TaKOI'O pOoAa MOAEPHU3AITUN O4eBU-
A€H: MaKCHMU3AIVS CKOPOCTK O3HAadaeT OPEAOCTaBAEHUE BCETO UMEIO-
IIETOCsT Pecypca eAMHCTBEHHOMY IIOTPebUTEAIO, a YXYAIIEHUE KadyecTBa
CBSI3W, COIIyTCTBYyIOIee npuMerEeHn0 PME 1 0TKa3y OT KaHAABHOTO KO-
AWPOBaHUS, PE3KO OTPaHWIUT 30HY obcaykuBauus BC. [losTomy umH-
TeHCHUBHas1 paboTa 110 ITIOATOTOBKE HOBOI'O CTAHAAPTa MOOUMABHOM CBS3M,
OTKAMKAIOIIErocst Ha BEI30BBI XXI Beka, Havanach elre A0 BO3HUKHOBe-
HUST BHIIIEYIOMSHYTEIX IPOEKTOB.

Vunmaropamy u Hauboiee 3aMHTEPECOBAHHLIMU CyObeKTaMu pas-
PaboTKY CTaHAAPTOB TPETHETO MOKOAEHUS (3G) IBHAUCE MesKAyHaApOA-
HEI colo3 saexTpocBsizu (ITU — International Telecommunication
Union), EBpormeiicku#f #HCTUTYT TEAEKOMMYHUKAI[MOHHLIX CTaHAAPTOB
(ETSI — European Telecommunication Standards Institute), Accorma-
st papuronpoMelinaeHERKOB CIITA (TIA — Telecommunication Indust-
ry Association) u Amomum (ARIB — Association of Radio Industries
and Businesses), oprassl, IPeACTABASIOMINE HHTEPECE TEAEKOMMYHIKA-
nuonHBIX coobmecTB KuTast m Koper, a Takyke KpyIHeHIne KOpPIopa-
[[UY, OIPEAEASIOMTE KOHBIOHKTYPY MupoBoro puiEka (Nokia, Ericsson,
Qualcomm, Motorola, Liucent, Nortel u ap.). HecMoTpst Ha To 4To ucTo-
p¥s BOIIPOCA YKAAABIBAETCSI B BECbMa HEITPOAOAKUTEABHEIN BPEMEHHOR
OTPE30K, €€ TIOBOPOTEI ¥ KOAAUSUY Y>KE COCTABUAU CIOKET BecbMa 00b-
E€MUCTBIX TOMOB. llepBOHAYaABHEIN SHTY3MA3M II0 HIOBOAY T'PSAYIIETO
€AMHOTO BCEMUPHOI'0 CTAHAAPTA AOBOABHO OEICTPO MCCSIK, KOTAA BCKPBI-
AVCH UCTUHHBIE MacIITabbl pa3sHOTAACHN, Pa3sAEASIONINX IOTEHIINaAbH-
BIX ITapPTHEPOB.

OpHUM U3 KaMHEN NPETKHOBEHUSI OKa3aAOCh HECOOTBETCTBUE Pac-
IpeAeNeHUY 9acTOT B Pa3sAMYHBIX YaCTSX CBETA, 3aTPYAHSIOINEe CTaH-
AAPTHU3aINI0 AMAIa30HOB M OTSIOINAIOINee BEIPAaOOTKY €AMHON CHCTEM-
HOH KOHIeNIuY. APYTEM Cepbe3HBIM IPENSITCTBUEM SIBUAOCH ECTECTBEH-
HOe CTPeMAEHUE Psipd KOPIOPauui, 0COOEHHO AMAEPOB B IPOABUKEHUU
cucrem craspapra 1S-95 (QUALCOMM, Lucent u T.a.), MaxcuManbHO
CI'AAAUTD IIPOU3BOACTBEHHEIE IPOBAEMEI, HEM3OEIKHO COIIPOBOKAAFOIIINE
IIepexop, Ha HOBBLIE TEXHOAOTHU, U CODAIOCTH IIPEEMCTBEHHOCTH MEXKAY
2G z 3G cranpapraMu. [lo3uiuy CTOPOH BpeMEeHAMM CTAHOBUAUCH CTO-
Ab HENPUMUPHMEIME, 9TO CaMa UAes KOHCOAMAAIIWM IOAXOAOB Kasana-
cb HepeaabHO#. OAHAKO B MTOre MHOT'OYKUCACHHBIX B3aUMHBIX YCTYIIOK,
KOMIIPOMICCOB ¥ IIOIIEITOK I'apMOHU3AITAY IIPOEKTOB OTHOCUTEABHOE COT-
aacme K 2000 1. 6510 BCe K€ AOCTUTHYTO. B €ro oCHOBY AeTAa TPaKTOB-
Ka, AOIIYCKaIoIlasl COCYIeCTBOBaHUE II0op obmuM cdaaroM 3G cTaEAap-
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Ta mapaAAeAbHBIX creruduranuii (cemeircTso IMT-2000), oTpaskarommx
KOPIIOPATUBHEIE TOUKY 3PEHUSI ONPEAEAEHHBIX TIPYII IPY COXPAHEHUU
€AMHOTO IOHWMAHUS 337349 MOOMABHOM CBSI3K B HACTYIIUBIIEM CTOAETUY
¥ yHU(PUKAINY HEKOTOPEIX HAaOOAEE BECOMEBIX CUCTEMHBIX [T0OKA3aTEAEI.

CornacoBanztle Ha30BEIEe TPeOOBAHMUSI, OIPEAEASIONIVE PUNOCODUIO
3G, B yKPYIIHEHHOH (POPMYAUPOBKE TaKOBHI:

® CKOPOCTH IIePeAddM AAHHBIX A0 2 M6uT/c B mpeaeaax IIOAOCHI HE
b6onee 5 MI'; BOBMOXXHOCTL BapbHPOBAHUS CKOPOCTH B IIMPOKOM
AMala30He B 3aBHCUMOCTY OT XapaKTepa IePeAABAEMBIX AAHHEIX,

® BO3MOXHOCTb MYABTUIAEKCHOM IIEPEAaYN B PaMKaX OAHOT'O KOHTAK-
Ta AQHHBIX Pa3HOOOPA3HOTO COAEP>KAHUSA U PA3HOTO YPOBHS Tpebo-
BaHU# K KadecTBY (pedb, MyABTUMEANA, [AKETHl X T.II.);

e cocymecTBoBaHue cucreM 2Gu 3G 1 BO3MOXXHOCTE 3CTaETHOI IIe-
Perauy MEXAY HUME C IEABI0O PACIIWPEHUS 30H IOKPBITUS ¥ BEHI-
paBHUBaHESA TpaduKa;

e TOAAEPIKKA aCUMMETPUYHOIO PesKuMa PaboTEl, KOTAa AUHUS «BHU3»
UMeeT 3HaYUTEABHO GOA€e HAIPS)KEHHEIN TpaduK (HAIpuMep, IpY
Tmoucke uHpopManuy B Internet) mo cpaBHeHUIO ¢ AUHUEHR «BBEPXY;

® BO3MOJKHOCTb PEAAU3AINY AYIIAEKCHON MEPEAAYM B BAPMAHTAX KaK

YaCTOTHOIO, TaK X BPEMEHHOI'O Pa3HOCA AMHAY «BHU3» U «BBEPXY;

e MaKCHMaAbHAsT TMOKOCTL CeTeBOro 0DOPYAOBAHUS M BO3MOKHOCTH
TIOCTPOEHNS €r0 Ha OCHOBE «Habopa MHCTPYMeHTOBs (toolbox);

® AOCTYIIHOCTH MOOKAM3ANY Haubosee COBPEMEHHEIX PE3EPBOB YAy I-
IIEeHUsT KA9eCTBa CBSI3X (QAANTAIUS K YCAOBUSIM PaCIPOCTPAHEHNS,
TIIPOCTPAHCTBEHHASI CEAEKIMS TEPMUHAAA — Smart-aHTeHHEBI, MHO-
TOIOAB30BaTeAbCKHE — multiuser-npueMHUKT ¥ T. A,.).

K cepepune 2002 r. AUAWPYIOINIVE IO3UINN 3aKPEMUAUCH 38 ABYMS
TIpoeKTaMu, o0Ime# mAaT(OopMOil KOTOPEIX SIBASETCS TEXHOAOTHST KOAO-
Boro paspeaenus: (CDMA). Ilepssrlit u3 Hux — UMTS (Universal Mobile
Telecommunication System) siBAsieTCcs TPOAYKTOM Koomneparuu Espoco-
1o3a (B aune ETSI) u Snounr (ARIB) u uMeeT pefiCTBEHHYIO IIOAAEPK-
Ky co cTopoHEI Kopeu, Kurasi, a TakyKe MHOIMX Kopropalui EBpomsl u
CIIIA. Xorsa papmounnTepdetic UMTS, moayuusmuit Hazsanue UTRAN
(UMTS Terrestrial Radio Access Network), ocHOBaH Ha KOAOBOM paspe-
AEHUU ¥ IPaKTUYECKY He UMEET HUYero obImero ¢ pU3nYecKuM yPOBHEM
GSM, Ha ceTeBOM YPOBHE IIPeAAATAEMEIH CTAHAAPT IIEAWKOM OIIMPAETCS
Ha «roToBylo» uHMPacTpyKTypy GSM. [TosToMy 0H ocobeHHO BHITOAEH
dupMam-nocTaBImuKam obopyaoBarus GSM, psip 3 xoropsix (Nokia,
Ericsson) nmpuHuMaA caMOe HETIOCPEACTBEHHOE yYacTHe B eT0 pa3pabor-
Ke 7, 6Aaropaps aKTUBHOCTU BCE TeX K€ KOMIAHWN, UMeA BCE IIAHCHI
BBIRTH Ha 3KCIIAyaTallMOHHYIO cTapuio y>Ke BB 2002 . AAs 3aBepIIeHUs
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paboTel Hap, cnenuduranmeir cTaHAapTa OBIAO CO3AAHO OPraHU3AIVOH-
Hoe siaApo 3GPP (3G Partnership Project), HauMeHOBaHUE KOTOPOro dac-
TO UCIIOAB3YETCSI KaK CHHOHFM Ha3BaHUS caMoro rmpoekta UMTSR.

Bropoi# nmpoexT, u3BecTHBIN moa, uMeHeM cdma2000, sBAsieTCs MaK-
CHMaAbHO NIPEEMCTBEHHBIM II0 OTHOINEHMIO K cucTeMe cdmaOne (IS-95)
U HaCTOMYWBO IIPOABUTAETCS KoMIaumsaMu Qualcomm, Lucent u Motoro-
la — ocHOBHBIME OCTABIIWKAMU ¥ ollepaTopaMu AeficTBylomux CDMA-
cucTeM. YUWTHIBas MacmTabel pacupocTpareruss cdmaOne B CIIIA u
Ha a3WaTCKOM CyOKOHTMHEHTe, MO’KHO HE COMHEBATBLCS B JKU3HECIIOCOD-
HOCTY ¥ IIEPCIIEKTUBHOCTY Ha3BaHHOTO IIpoekTa. lIpomecc p0BOAKH CIie-
nudUKAIEA 3TOr0 CTAaHAAPTA TAK’KE MHTEPHAUUOHAAM3UPOBAH U KOH-
TPOAMpPYeTCcsi opraHoM, HassiBaeMeiM 3GPP2 (3G Partnership Project
number 2).

CrpaBeAAMBOCTY PAAM CAEAYET TOAUEPKHYTE, 4TO ceMmeiicTBo IMT-
2000 He uCYEepPNBEIBANAOCH AWINL HAa3BAaHHBIMU IIPEANOKEHUSIMU. Tax, Ko-
petickuit kKorcopnuyM Bo raase ¢ ETRI (Electronics and Telecommuni-
cations Research institute) orcrauBaer mpoekTt T'TA I, 6amskuil x cdma-
2000, opHako B OoabIIel Mepe OPMEHTHPOBAHHBIN Ha HAIIMOHAADLHYIO
cnenuduKy MOOMABHEIX CeTel, B KOTOPEIX TexHoaorusi CDMA sBasieT-
CsI MOHOIIOABHOM. Kpome Toro, HeAb3sT COpaCHIBATH CO CYETOB IIPOEKT
UWC-136 (Universal Wireless Communications), HacTo#IuB0 A066HpY-
eMBIH ollepaTopaMu cTaHAApTa [S-136. YIBASSCH Pa3BUTHIEM IIOCAEAHETO
B HalPaBAEHUY 3alPOCOB TPETHETO ITOKOAEHUS, STOT IPOEKT, B OTAUYNE
OT IPEeALIAYINUX, H6a3upyeTcs Ha IAAT(POPME BPEMEHHOI'O PaspAeA€HUS
(TDMA) u uMeeT onpeAeAeHHBIE PHIHOUHBIE [IEPCIEKTUBEI, 110 KpaliHel
Mepe, B CeBepHoil AMepuxe.

AanpHeiiiee pa3BUTHE CTAHAAPTOB OECIPOBOAHBIX TEXHOAOIHH IIO
HampaBaeHUIO K 4G npeamnonaraer obbepmuenue cucreM WCDMA, TD-
SCDMA u cdma2000 B epuusii crazpapt LTE (long term evolution) B
CHAY IPUTSTATEABHOCTY 3TUX HAOPaBAECHUNE AAS PBIHKA TEAEKOMMYHU-
KallMOHHBIX YCAYT.
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o — pexypHEe ouka (duty cycle)

A; — THapaMeTPhl IepeHOCIMKa

Vj — MOAYASIIIMOHHBIE ITaPaMeTPhl KaHaAa

&, — 2Heprust HEPOPMAIMOHHOTO CIMBOAA

&.— DSHEPruUsi KOAOBOT'O CHMBOAA

p — dacTb BCell pabodell IIOAOCHI JACTOT, IIOPaKeHHAs IIPeAHAME-
PEHHOM ITOMEXOu’

J — CcpepHSsIsT MOITHOCTH IIPeAHAMEPEHHBIX IIOMEX

FE}, — sHeprus curEana

E. — qunosasi (OAHOTO TOHA) SHEPIHsI

Jy — CHeKTpaAbHAsI IAOTHOCTH MOIIHOCTH IPeAHAMEPEHHBIX IIOMEX

Ny — CHeKTPaAbHAsI IAOTHOCTY MOITHOCTH IIyMa

Pp — cpepHsisi BEPOSITHOCTH OUTOBOM OIIMOKM

P,; — BEpPOATHOCTL BAOKOBOI OmEOKU

P, — BEPOSITHOCTL OmMOKM Ha 6mT

R — croOpoCT® Iepepadu COOOIMEHUS

R¢;, — CKOPOCTH IIepeAAYM SAEMEHTAPHBIX CAT'HAAOB

S — MOIIHOCTH ITOAYYEHHOTO CHUTHaAl

T — AAWTEABHOCTH CHUTCHAAA

W — mupwHa IOAOCHI CUTHAAA

Wi, — moaoca IepecTpORKU

Wes — IMUPUHA IOAOCH PACIIMPEHHOIO CIEKTPA

BPSK (binary phase shift keying) — aBowunas daszosast MaHUIy-
ASIITASE

CDMA (Code Division Multiple Access) — MHO>KeCTBEHHBI AOCTYII
C KOAOBBIM pasjeAeHUEM KaHAAOB

cdmaOne — 06beAVHEENE PA3HBIX BapuaHTOB mcnoaHeHus CDMA
CHCTEM Ha OCHOBE EAWHOTO papumouwHTepdeiica [S-95

cdma2000 — aMepuKaHCKUH CTaHAAPT mupokonoaocHor CDMA cuc-
TeMEBl 3-TO IOKOAEHUS

WCDMA (Wideband CDMA) — mupokonoaocsass CDMA cuctema

chip — aAeMeHTapHBLIN CUTHAA

CPCH (common packet channel) — xaHan maKeTHO# Ilepepayn

CRC — OAOKOBBI# ITMKAWYECKUI KOA,
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DLL (delay-locked loop) — KOHTYp aBTOMOACTPOMKY II0 33AEPIKKE

DPCCH (dedicated physical control channel) — BeiAeAeHHEIE hu-
3UYECKUY KaHaa YIPaBACHUS Ha AUHUN «BBEDPX»

DPDCH (dedicated physical data channel) — BrIA€AeHHBIE PU3H-
gecKuil KaHaa IIEPeAAYN AAHHBIX HA AMHUUA «BBEPX»

DS (direct sequencing) — pacuImpeHZe CIIEKTPAa METOAOM IIPSIMOM
IIOCAEAOBATEABLHOCTH

FDD (frequency division duplex) — AymAeKcHasi CBsI3b Ha OCHOBE
YaCTOTHOI'O PA3HECEHUS

FEC (forward error correction) — mpsiMoe (HEIIOCPEACTBEHHOE) HC-
TIpaBAEHUE OITUOOK

FH (frequency hopping) — ckaukoobpasHas IepecTpoiiKa IacTOTEL

SFH (slow-frequence hopping) — MepneHHAsT IepeCTPOMKa YaCTOTHL

FFH (fast-frequency hopping) — 6sIcTpas mepecTpoiika 9aCTOTEHI

GMSK (Gaussian Minimum Shift Keying) — rayccoBckast MaHuImy-
ASIIUST C MUHEMAABHBIM CABUIOM

G)p (processing gain) — BBIMTPEII 06paboTKY

MFSK (M-ary frequency shift keying) — M-apHast 9acToTHas Ma-
HUATTYASIITAS

NCBO (Noncoherent Binary Orthogonal) — HekorepenTHast 6uHap-
Hasl OPTOTOHAALHAS CUCTEMa

OQPSK (offset-QPSK) — xBappaTypHas ¢a3oBas MaHUIYASIUST
CO CABUIOM

PCB (power control bits) — 6UTEl peryAMpPOBKY MOIIHOCTH

PSD (power spectral density) — cnekTpaabHass TAOTHOCTL MOII-
HOCTH

QPSK (Quadrature Phase Shift Keying) — xBaaparypras ¢asosas
MaHUTYASIINS

RACH (random access channel) — karaa caydafiHOro AoCTyma

SF (Spread Factor) — xosddurmenT pacumpeHus

SSMA (Spread Spectrum Multiple Access) — MHOrOCTAHIMOHHELX
MOCTYII C PACCESIHHBIM CIEKTPOM

TDD (time division duplex) — AymAeKCHast CBsI3b Ha OCHOBE Bpe-
MEHHOT'O Pa3HECEHUS

TDL (tau-dither loop) — KOHTYp BHECEHUSI HCKYCCTBEHHBIX (DAYK-
Tyanuu

TH (time hopping) — MeTOA NEPEKAIOUEHUS BPEMEHHBIX UHTEPBa-
AOB

UMTS (Universal Mobile Telecommunications System) — cucrema
TIOABVDKHOM PAAMOCBI3U 3-TO ITOKOAEHWUSI
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UTRA (UMTS Terrestrial Radio Access) — HazeMHELi (CyxomyT-
HeR) papmopoctyn B UMTS

LTE (long time evolution) — npoeKT MOBUABHOM CBSI3U 4-TO IIOKO-
MEHUSI, U3BeCTHHIN Kak B3G

AT — aboHeHTCKU# TepMUHAA

ABT'III — apAMTUBHBIA OEALI# TaYCCOBCKUM ITyM

AKD - aBTOKOppEASTIMOHHAS PYHKIIXS

BI'lIl — 6eAEl# rayCCOBCKHM LIYM

BK® — B3amMHAasT KOPPEASIIUOHEHAS (PYHKIIHAS

ODPM — oTHOCHTEABHAsT (PA30BAST MAHUIIYASITAS

ITAK® — mepumopuyiecKast aBTOKOPPEASIIIMOHHAS (PYHKIIKAS

IIBMC — napuuaabHO-BPeMEHHOM MeIIAIOMI CUTHAA

ITK — moMeXOoyCTOMYMBHIE KOA

IIII — mpsiMast TOCAEAOBATEABHOCTD

TICII — nceBaocAydaiiHAS IOCAEAOBATEABHOCTD

TIITPY — mceBpoCAyUaiiHAsST TTepecTpoiika pabodeil IacTOTHI

IIII — nceBpomyMoBast

CCII — cucremMa CHHXPOHM3AIMK IIAKETOB

CY — cKavoK YaCTOTHI

UME — 4acTOTHAS MaHUIIYASIIAS

IITIC — myMomop0bHBIN CHUTHAA
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Brimiu B cBeT M mMeEOTCS B IIpoagaxKe:

Ilogsuxuas paguocssass / Cakasnema Jomunrym 2Kanme. ITox pen.
upodeccopa O. U. llenyxuna. — M.: lN'opstaast muaus—Texexkom, 2012. —
512 c.: mir., ISBN 978-5-9912-0250-3.

PaccmoTrpenb! npuHIMIBL TOCTPOEHUS KIACCU(MUKAIINS M OCHOBHBIE XapaKTe-
PUCTUKU CUCTEM LIOABUAKHON PajmocBs3u. CucreMarn3upoBanbl 00IIUPHbIE CBE-
JeHns 06 0COOEHHOCTSIX OPTAHU3ANNN PATHOCBA3N C MOIBUYKHBIMU 00 bEKTAMU U
Lepeavl MACCOBbIX COODIUEHUIl, B TOM 4ucie 06 OCODEHHOCTHAX 1IOCTPOEHUH,
GYHKIIMOHUPOBAHUS U MPOEKTUPOBAHUS COTOBBIX CETEll C KOIOBBIM Pa3Ie/IeHu-
eM KaHaJoB. [3/105KeHbI IPUHIUIIB IIOCTPOEHUs TPO(MECCHOHANBHBIX (TPAHKIH-
I'OBBIX) CUCTEM LIOJABUZKHOI PajuocBa3u. PaccMoTpenbl IPUHILILIBL HOCTPOSHUs U
TEXHUYECKUE XapPAKTEPUCTUKU CUCTEM OECIIPOBOIHOIO JOCTYIA. AHAIU3UDYIOT-
Cyd Pa3JMuHblE BapUAHTbl LIPUMEHEHHsl OEeCLPOBOJHBIX cereil U 06CYyKUAITCs
TMOIYy9aCMBIC B PC3YJABTATC HUX HCIOIB30BAHUS MPCUMYIICCTBA. PacCMOTPCHBI
CUCTEMbI PAJIMO/I0CTYLIa HA OCHOBE Liepeiaiu COObLIeHUl ¢ PACUILPEHHbIM CLIEK-
rpom. IlpuBejieHbl XapakTepucruku IIMPOKO PaCIUPOCTPAHEHHbIX CIaHJIapTroB
MIXPOKOTIOIOCHOYW OCCIIPOBOMHONM CBS3M W CHCTCM OCCIIpOBOHONM TeCachoHUN
IEEE 802.11x, IEEE 802.16., LTE u ap. Paccmorpenbt Boupocs opranusaiuu
COYTHUKOBBIX CCTCH CBA3M W HaBUTAnuu. lIPWBCIACHBI OCHOBHBIC TOKA3ATCIIH
CHCTEM W CeTeil CIIYTHUKOBOI CBA3W W 30HBI BHINMOCTH, TIOKPBITH, 0OCITYKH-
BaHUA. AHAIU3HPYIOTCA BHIBI MHOTOCTAHI[MOHHOTO J0CTyma. /lanbl OCHOBHBIE
TCXHUYCCKUC TOKA3ATCIM 3CMHBIX CTAHIWHM M KOCMUYCCKOTO CCTMCHTA CHCTCM
CIYTHUKOBO# CBA3M U HABUTAINN.

st IMpoOKOro Kpyra CICIUATHCTOB M CTYICHTOB BBICIINX YICOHBIX 3aBCIC-
HUH PATUOTEXHUIECKOTO M NH(POKOMMYHUKAIIMOHHOTO TPOMOUIIE.

Teopusa u aJropuTMBEl MEOTOIIOPOrOBOro AekomupoBanusa / B. B. 3o-
norapés. [lox pen. «wi.-kop. PAH, npodeccopa, mokropa TexH. Hayk
IO. B. 3y6apesa. — M.: Pagno u cBsi3n, Nopsiyas mummsi—Tenekom, 2006. —
232 c.: mn., ISBN 5-93517-343-3.

B mMoHOrpadumn usioKeHo COBPEMEHHOE COCTOSHUE TEOPUU M 1IPHKJIAJIHbIX
BOIPOCOB MHOTOIIOPOTOBOIO JEKOAUpoBaHus. OMUCaHbl KOHKDETHBIE METOIbI
KOppeKLuy OubOK B KaHaJax ¢ GO/IbLIKMM YPOBHEM LyMa HA OCHOBE UTEPATHB-
HBIX MHOTOIIOPOTOBBIX IIPOLEIYP s OJOKOBBIX 1 CBEPTOYHBIX KOIOB. Jlambr
OIEHKH CI0XKHOCTH TPOIEAYD KOPPEKINH OIMMOOK TMPH MPOTPAMMHON M AIla-
parTHOii peajiu3auusx. PaccMOTPeHbl aJ/rOpUTMbl JIEKOJIUPOBAHU KACKA/HbIX
KOJIOB Ha 0a3e BHEIIHWX KOJOB ¢ KOHTPOJIEM MO YETHOCTH M MAPAJLIEILHOTO KO-
JupoBaHud. [IpeijiozKeHbl MazKOPUTAPHbIE JIEKOAEPbI Jijid HEJABOMYHBIX KO/OB,
Bomee s3pdekTuBHbIX, YeM Koabl Puma — Cosomona. [IpoaHaJn3upoBaHbl Celm-
aJIbHBbIE AJTOPATMbI UCIIPABIECHUS CTUDAHWUM, CXKATU TAHHBIX U APYTHAE METOIbI
obecliedeHust BbICOKOIl JIOCTOBEPHOCTU LIPU [I€PeJade JAHHbIX 110 KAHAJAM C L1y-
MaMU, OCHOBAHHbIE Ha HJIEAX MHOI'OLIOPOI'OBOI'O JEKOAMPOBaHUA.

Jis cnenuaincToB B 00JIaCTH TEOPHHA M TEXHUKN KOJIUDOBAHUS.

Copasku mo remedony: (495) 737-39-27, WWW.TECHBOOK.RU



