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Bsoumoysasanwan Cems Ceasu (BCC)
Poccuu — 3mo znofanbHeill zocydap-
cmaeH bl npoexkm ne nNocmpoeHu
gedoMcmeenHbix cemell nepedayu dan-
HbIX, No3eonAowux obecneyums onepa-
musHbIl U FouuwerHbIl obMed uHpop-
Mayued mewdy pasnuyHbIMU crywbamu
u nodpazdencHuamu sedomcmea. do-
cmyn 8 MHumepwem u 30KpBIMYKD
menedionHylo caasb. CezodnA oH pea-
AU30BAH MONBKO Medy KPYNHbIMU 2o-
podamu, @ nepupepuiiisie compocmKuy
K pOloHHBIM WEHMPaM MaK U 6Cmanm-
cA nepcnekmusodl. Coedunenue obnacm-
HbIX yeWmpos ¢ palioHHbiMu U Odanee
c Gonee MEAKUMU HOCENEHHGIMU NYHK-
MaMU ONMOBONOKOHHBIM UAU MedHbIM
KaobeneM ABNAEMCA HE MONbKO YPE3BbI-
yalino dopozocmonujed, Ho 3aYocmyw
u usuvecky Hepeanusyemol 3odaved.
Takum obpasom, HauBonee onpasdaw-
HbIM pewenueM nodobueix 3aday cmao-
Hosamea GecnposodHbIe CEMU CBAIU.

[MocTpoerHe 3aMHMEHHEY GecnpoROINLIY CETel
H MACHCTpaneii Ha paccToanss o 20-30 ks npw
HAMHEHH HMEMETOCK HA Punke fecnponognoro
ofopynosanna Gonee He ABMRETCA TEXHUYECKM
CAMKHOR 3aaadedt, Ho namafite paccMOTPHM CHTYA-
FHI0, KOrGA HeobXoansMo YRAIATL I ADEATRHYR CeTh,
K IpPHMEpY. fisa NONpasIeieHHA BENOMOTEA. OHD
H3 KOTOPHX pacnonaraercy 8 oblacTaom uenTpe,
4 §pyToe — B PAHOHHOM. W PACCTORHHE MExay
AAHHMEMH NOAPAINEncHHAMK nopansa 60-70 kM,
OTBeT RARETOR 0MERHIILIM — YCTAHOBEA PeTPAHCAR-
TopoR. OEHAKD KA¥TTRIR ROMOTHHTETHHMI PETPANOE-
TOp — 3T0 ACHOANHTEALHEE NEHIH. 7 3A93CTYIO,
OTCYTCTEHE NPHIOAHEND [1A YCTAHOUKH PETpaMC:
ARTOPOR MecT, TI03ToMY Hanbonee IKOHOMHIECKH
HIPABTAHHEIM H TEXEHYECKH HANCRHEM PEUEHHEM
B narHoM cry4ae Gymer nenonk3osats obopyaosa.
Hye Becnporoinod Cuaak, (NoCofHOE NORPHETE
paccToAaHiR A0 70 Em Bes perpancnATopos. Yo
COENYET 3HaTh, 4100k FpaMoTHE BLBPaTs «Iankig-
Bofnyios CHCTEMY, KoTopan obecrewHana Bu caase
Ha HEOGXOMHMOM PRCCTOAHNN, HE TEPAR NPH ITOM
TAKHK HANBARHEIIINE NOKAIATENLH, KIK KAYECTBO
© MEpenavH JAHHLY. N0MEXOYCTOMMHBOCTE # Ap.?

Meno & Tos, 970 Nojapaniowee BOMBIHHCTED Npo-
wasogrTenedi obopynosanna Becnposoanon me-
PEnasH NMaHHLX HCOOABIYET N4 @pMIIpDB&HHR
PaoHOCHIHana l'.‘.'.!H':IEP'I'!IB!E BHIE MOOYITALHH.

paauopocTyna

Takne kak BPSK, QPSK, QAM o3 nonoiHHTENRHO
£ YCOOMHEHHA CTPYETYPY CHTHANA, 9T0 BASYe
3a cobofl HepoaMowHOCTE paboTut ia Bonbure nam,
HOCTH Be3 IHaHTEMEHOTO YBSTHYEHHA MOLLHOCT)
HAAYHAEMOTD CHITIATA, ST0. B CROI0 O4epeilh, TARMI
ABNACTCA O4EHE CTORHAM TEXHHYECKHM BOIPOCO)
NOCTPOSHEA COOTBETCTRYIOUINX pannobroxon na
nepeazdd trpponol kudopuanm.

PemnTs NOCTABIEHHYIO 325349y No3sonuT obopyno
panke, cnocobioc paborars Ha BOALIIHX PICCTOARM
A%, oOnAnA0Iee BHICOKOR MOMEXOIAHIEHHOCTEN
M0 COEKTPAALHON NN0THOCTHED IHEPIHH HAMY
SAEMOTO CHTHAAA {COOTBETCTBEHID. CRPHTHOCTEN
nepesayi). a TAKKe BOIMOKHOCTERD paboTh B pe
WHME MHOMOMYYCEOTO PACMPOCTPAHENHA CHIHAN
TaKEM PeHIHIzEs MORET MOCTYERTE 0bopynona
HHE, N0CTpoerHoe no Texsonorin DE&-COMA (1],
TIpHHENHN TEXHOROTHH MHORECTECHHOMD A0CTY
na ¢ KoZoBKM pasnencnned Kananos (CDMA) |2
JAKANYALTCA B PACITHPEHHH CHEKTPA HCXORHADY
HudopManEonnore curaana. pu otos obecne
SHEICTCH BHCOKAA CTENEHS AMATH OT AKTHBHES
i [ACCHBHAIR MOMEX, 4T0 NOILoAfeT paboTath nps
HAIKHE IHAYEHIAY OTHOMCHHA «CHIHAN ITYM
€0 JHAMHTEALHO MEHBIIEHA MOMHOCTE} Mepean
EMOND CHIHANA.

Popunporatt COMA-CHIHANN MOKHD TEYMA CHOCE
Bann. Tleprbilt H3 MHX BRIOYIET BCE METOIB, OCHC
BAHHEY Ha HCMNOMEIOBAHMH CHTHANOE C PACIHPEH
HbIM criekTpoM (Spread Spectrum — 58), a BTopOi
Dasupyetc Ha coqeTanny COMA € ApYrHME MeTC
Aan Bpemennoro (TDMA), vacrorroro (FDMA) n
npocTpancTeeRHOrD (SDMA) pasnenchug KaHANOR
HauBonee MMpoKoe pACNPOCTPIHEHHE TOTYHHA]
COMA-CHCTEME € PACIIHPEHEEM CMEKTP, KOTORO
FIKAMNACTCR B PACHpEACneiHi HEpOPMALHONHLE
CHITANOE D0 NIMPOKOH MoN0ce MacTor,

B HacTOAmes BPEMA HIBECTHE TPH EAKDYEBRL
METORA paCIHperit coexTpa: DS (Direct Sequende) —
npaMan nocnenosatensaocts, FH (Frequenc
Hopping) — ckauxoobpainan MepecTPoKa 42cToT
# TH ({Time Hopping) — ncesnocay4afHad mepe
CTpoitEa no Bpesenn. CoOTEETCTREHHD, CYIIeCTS)
€T TpH cnocoba nepeaati CHIHANA C PACITHPEHMHED
cnegrpa: D855, FHSS u THSS.

B Bonpimmrcrae COMA-CHCTEM HEMOALIVETCA METO,
PACUTHPEHHA CIIERTPA MPAMOHA I0CIEI0BaTENEHAL
o DS-COMA, mooToMy OTPIHHHMCT PACCMOT]R
HHEM HMEHHD 3TOT0 METOIA

Onno 13 hyHIIMEHTANLHEY TOMATHA, OTpElE
NAKIIES IOMEXOVCTOMHBOCTE H MMpeRTHENOCT



cncremsl COMA, — «0asa carranas {5 aHIAOR3RY-
HOM MHTEPATYPE HCNONBIVETCA TEPMUHE Processing
gain). 3To NOKalaTeAL, KOTOPWIl XapaKTepHIYET
EBHIPLIL B OTHOWEHHI sCHIHAN/WYM» TpH obpa-
BoTke CHIrHanos ¢ pactiHpeEnHEM cnekTpos, Ik
cicres DS-COMA. 8 koTOpLIX nepeaasa Hupopma-
ITHH OCYIISCTRNRETCH ¢ HEMOAL30BIHHEM MCERR0CTY-
YAMHLX KOROBLX NOCNEIORITEALHOCTER C YHNOBOR
CROpOCTRIO R, Basa cCHTHAND BHSHCARETCR B BRE
B=FRR. r1e R — cEOpoCcTL Nepenyun HuopManm.
Oanako yame penwynna Gase curuana (B) seramc-
NAETCH KAK NPOHIBERENHE WHPHHY cnerTpa (F)
Hd AMHTEALHOCTh INEMEHTAPHOTD CHMBORA, THITA
(T). [lna wspokomONOCHEIX CHIHANO0B 6asa sHa4n-
TensHe npeskmaet 1 (B # 1), Ouesnano, ¥mo vem
WHPE NON0LA Y3CTOT B IQHPE H HIGKE CKOPOCTD
BXOAHOTO CHrEHANA, Tes Bonsime Ha3a CHrHANA H.
COOTHETCTEEHHO, HAIIE MOMEXOYCTORYHBOCTE
Cxema pabotst Metona DS-COMA H KaqecTBeHHEE
HIMEHEHHE CHIHANZ H NOMEX Ha NEpeaTYHKe
H MPHEMHEKE MOKa3aHh COOTEETCTBEHHO Ha prC. |
H 2. B cacreme CDMA ana kaxaod CTaHUHHE Bhine-
MAETCH CBOA YHHEKANLHAA NCERIOCTYAHHAA KOO0BIR
NOCAEIOBATENLHOCTE, OTTHYAKIAA €2 OT APYIHX
H ONHOBPEMEHHO HOMONEIYEMaR QIR NOBLINEHHA
nNOMEXOVCTORMHBoCTH 1 obecnevenna Besonacnoc-
Tit. B nepenariige y3Konanocksii HHGOpMaHoH-
HIH CHIHAT YMHCGEIETCR HA 3TV NOEBAOCTYHaAHYH0
N-CHMBOTEHYI NOCAENOBATENRHOCT. Basa peaynb-
THPVIOUIETD CHIHANG PARHA YHCTY CHMBOAOE CEE-
pocTyHafiHof nocnenonatensuocTh (B = N)

B achspe Taxol CHrHAN JAHIMALT NOMOCY YACTOT.
FHAYHTENBHO MTPEBAIMIAKHIYED (0 WHPHHE HONOCY
YACTOT HCXOMHOMD Y3KONONOCHOro cHrHana. Mpu
ITOM HCOONBIOBIHHE WYMONOACOHEX CHIHANOR
€ BEICOKOA TAETOBOT YACTOTOR MPUBOIHT K TOMY.
HT0 HCXOIHLIR YIKOMONOCHEIR CHIHAN =PAIMa3n-
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Pue. 3. Mnnioctpaumna athderta MBOrOmesncTi

BACTCA= B WTHPOXOA NONOCE H CTIHOBHTCA MEHEIE
YPOBHR DIyMa,

B npHeMHARE HOUOIHBR CHTELT BOCCTAHIRTHBIETCR
€ MOMOIIBID TAKOHA #e MNCERNOCTYIaiHol nocneno-
satensmocTH (obparian onepauns). Mobwe npyrie
CHIHAMEL OTAHYHEIE OT HCXONHOTD, TOCTYNAKIIHE
HA JAHHBIR [TPHEMHHE, BOCOPHHHMAOTOL KK YW,
OTIensio CRETYET OTMETHTS, 4T0 BecnpoBoaHbe
CHCTEMB CHA3H, MOCTPOSHHME N0 TEXHONOTHH
COMA. cnocofin 3gupekTHEHD paboTaTs B yOTOBHAX
MHOTOAYYEBOr0 PACTPOCTPARERHA pannosos [3].
Yaie sCero MHOTONYMEBOCTE BRIHHKIET KiK
PEIVABTAT MHOTOKPATHOMD OTPAXEHHA MEPEIaBa-:
MO0 CHIHANA OT IAAHHA # APYTHN NPensTCTRR
Ha MYTH PACOPOCTPAHEHHA pannosons (puc. 3).
OTpameHHbE CHTHATH MOTYT HETepdepHpoBaTH
€ MpAMLIM AydMoM (ayd 1), Bveomy #anbons-
WIYK) MHTEHCHBHOCTE. CHIYHAAN PAIHHX Ayved
CABHHYTE! N0 BPEMEHH APYT OTHOCHTENLHO OpY-
ra. ¥ro oBycnosreHo paanHuHoR ArHHOR TPaccH
% mpoxcoEaerna. [JOCRONLKY BCEria CyiecTRYeT
HECKONBED MYTeR PacnpocTpaHeHiA PanHOBONH
OT NEPENATHHES K NPHEMHEKY. TO B TOUKE npieMa
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B pACEDEHEA
Pue. 1. Ynpowesnan Gros-cxesa COMA-nepegammsa
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PROCNE PRCLUHEHIsHR

PAIHLIE EOMHMH GUIHOMD H TOTO %€ CHTHANA HHTEphe-
PHPYIOT APYT € APYTOM, CO3MAEAA rayboxHe 3aMupa-
HHA PAIHOBOAHE. KOTOPHE B OCHOBHOM H BAHAKT
Ha KAYECTRO NEPena i HRGOpPMaLHH i NPOMyCEHYI0
CNOCODHOCTE CHOTEMEL,

Jag Bophfisl C RIMAHKEM MEOTONYIEBOCTH B CHCTE-
sax COMA npHMEHRETCR WCTPORCTRO IR MPHEMA
PAIHECEHHBIX CHIHANOB — Tak HadbiBaemedil Rake-
NPHEMHHE.

Npuumun nefcrend Rake-npueMHuEl ocHOBIN
H2 pasnensHol obpaboTke Boex MHOTOMYYEBLX
EOMOOHEHTOR I BRYHCIEHHH HX CPeHERIBE-
meHHoR cysuul. B BajesMHux pagHokasanax
XapaKTCPUCTHEN 3THX KOMOOHEHTOR MOTYT
HEIHAYHTENLHO PAINHYATRCR (HA BEMTHYHHY.
COMOCTABMMYKD C IAHTENBHOCTHED OOHOTO CHA-
BoAa wymononobuoro cureana — wnna). Kow-
NOHEHTH, OTCTOALIHE APYT OT Apyra Bonee veM
Ha ONHH wAn. obpabaTeBAKTCA B CyMMHPYIT-
. YTo ®e KacaeTCR MenKoMacmiTabHex HaMe-
HEHH Janepxki (MerHee YeM Ha ORRH YRl
OHH MOTYT BWTh YCTPAHEHM NpPH NpHEME C
NOMOUIBI CXEMB KOAOBOTD CIEKEHHA, KOTO-
Paf MOIBOAAET HIMEPHTL BPEMA 3ANEPEKH 118
EIKI000 KOMIOOHEHTA MHOTONYYEROT0 CHIHANA
H HHBETHPOBATL MANOE HIMEHEHHE.
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Pue. 2. Ynpowestan Gnox-cxema COMA-npuemsmra
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Puc. &. YnpoueHHan CTRYKTYRHAR CXaMa
TpexsanansHoro Rake-npuemiuka

lockonbky Ha MPAKTHEE YHCNO CYMMHDPYEMBIX
COM3MEPHMBIX N0 MOWIHOCTH TY4eH He NPeskia-
et 3-4. B knaccveckom Rake-npuesunge obuno
PEANHIVETCA TPEXKAHANEHAR cxeMa (puc. 4), KoTo-
PAR BIET BOIMOKHOCTL BEUIENATE TPH KOMITOHEHTA
MHOTOAYHEROTO CHIHARA ¢ PA3AMYHEIMH Ja0epk-
KaMi (1, T, ©) H Eo3dPHIBEHTIMH Nepenain
{o,. @y, @), B Rawnom kasane npuesa (fnger) sxon-
HOM CHIHAN, 330epaKa KOTOPOTO NPHEENEHA KO Bpe-
MEHH PACOPOCTPRRERHA MHOTONYMEROTD CHIHANA,
NEPEMHOMKIETCA C KOAOBOHA NOCEAOBITENLHOCTEED.
Mocne cRepTEH BLYHCTAETCR (C OMOUILED CXEMB
COMEHHA) CPERHERIBCIIEHHAA N0 MAKCHMYMY OT-
HOMEHAR «CHIHATMIYM» CYMMA CHTHAA0E PAIHBIX
KaHanos nprema. B peaynsrate Takoi obpabor-
Kif BCE NYMH, ONePeXanuie OCHORHOR My HIH
JANAIMMBIOMHE OTHOCHTENLHD HEND HA BENHYHHY,
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Puc. 5. PPN cepun LinkRider

Bonswyte 1/F, coanamT HA BLIXONE KOPPEAATOPOR

anms HeBonbuwne penaeckn (amecro Bonbmmnx

nomex), koTopuie otBpacesatorca Rake-nmpues:

KOM B NPOLECce NPHHATHA PEEHus.

Apenm npencrasurened fecnposonnoro obopyac-

BAHHA, BRINOTHERHOTO N0 Texronorie DS-COMA

€ HENONB30BIKHEM WHPOKONOAOCHOTD IyMononod-

#oro curaana (N0, senmsotes PP cepun LinkRider

(prc. 5) poccuiickoro npoussoncea (4], obnanaio-

LIHE BCEMH MPEHMYLIECTEIMH JAEHON TEXHONOMHH,

K HHM OTHOCATCH

= CrpesGAHPORIIHE H NEPEMEREHIE FIRAN08 — BO3-
HHEAKAE NONONHETEALHAR TOMEXTYCTOMNHBOCTS
MIOGHOMRET YCTAHARTHETS CTAMIHN 3 HOmRIeM pac
CTORHIH APYT OT APYTa i HCTOAEIOBATY HEBLICOKHE
BRIIEH. JAKPITOCTE NEPEAABIEMOTT HEGOPMAIIHN
PARCIRPAET OETACTE MPHMEHEHEA MPOTYETa.

+ ARFOPHTM AMAITTHEHOND FIMEHEHHA MOHHOCTH —
FOACTHHENOCTE. IMEKTPOMATHITHAR COBMECTHMOCTS,
NOHIKEHHOE 3nepronoTpebnemie

+ Pabota & MuoronyuesoM pexnme ¢ Rake-obpabot-

RO ay4edl 1aeT AonoANHTENRHYH BOIMOKHOCTE

MHCTAIRITNH CTIHLII B IHEPECeeHnof MecTHOCTH

{ropst, Gepera pek i 032p M T, 1), YAVHILEAET KAYECT-

80 paboThl # NOBKINAET HATEAHOCT: CHITEMB,

MoMmexoVeTofMHEOE KOIHPOBIHNE — YBERHYE-

Hite AATEHOCTH CBA3N, JAMMTA OT HMOYTBCHAIX

nosex. Bosmomnocts paboTaTs B CIGKHORA INEE-

TpoMarHHTHORA obcTanonxe,

¥yumeHHEIR CepBHC — BOIMOBHOCTS YIANEH:

HOfl OUEHKH KAMECTBa MEPEIati W yTIpanieHia

KaIsIM PaToBnoRom. BoasosHOCT nOmETIoTE-

HHA MOHHTOPA K M1050MY MOIEMY B AHHIH

Tabnawuya. TexHW4ECHWE XAPAHTEPHCTHRH

Texuuqeckue xapantepucTin obopyaosanwn LinkRider 1E1/LinkRider §E1

L rsthee il b S e
Texnonorma ¢ ~ D5CDMA
Mogynauus 5 ol i) wnc
Wepwna cnextpa (MM} i 5/ 20
Dynnewc Yacromei gynnewc FOD
Ha_m;. BLIXOAHAR MOWHOCTS (RBM) ' 25___
MascuMansHaA AANEHOCTE CEATM (M) | 70 /50
Bum‘;:uu npw ofpabiorxe (aB) ~ Hemenee21/12 Ll
Wndopmatsonnsii notoK (MBuT/c) | 2048 /8,192
Lindposoh m-rr!pd.:.e.ﬁr E1(G.703) 75 Om noaxcwan: E1(G.703) 120 Om

Ganancibiit wnw Ethernet 10/100 Base T a

Makc. yposest BX0,HOM0 CUTHARE (aBm) Z

_ yBCTEATENLHOCTE NPUEMHUHA, BER=1e* (aEM)

Honurypmposanue
C nosougsto MO |
HHaMKkauma Ha nepegHed naHenw
Coctoruue Hanana i
Y¥CnonMa INCNAYETALMK BHYTPEHHEND MOAYAR
Temneparypa (*C) +5_+40
Brammocts (%) 70

Tesneparypa (*C)

YonoswA IHCANYATALMA BHEWHETD HORYARA

~40..¥60

BnasnocTs (%)

100

= Software Radio System— Bo3M0RHO JHAMHTENLHOE
HIMEHEHHE YHELHA CHCTEMB (€3 HIMEHEHHA C0-
CT2BA AMMAPATYPH (TPOTPAMMEEIM myTem).

« MpaMoe pactrHpenne cnexTpa ¢ basoi 128 —
IIHTA OT YIKONOROCHKX NOMER. BOIMOKHOCTH
paboThl B OTCYTCTBHH NPAMOR BHANMOCTH.

« Pafora nom wymamy — obecnesHBaET AONOAHH-
TENLHYE KOHGHIEHITHANRHOCTE NEpEaanaeMoi
HHGOPMALTHH,

Ocnopsete xapaxtepuctuxn PRI cepun LinkRider

npencrasneds s Tabanne.

PPN cepun LinkRider — yuacTHux nenenodl npo-

rpaMMel «3NeKTpoHHAs FOCCHAS N0 HANPARNEHHID

BezonacHocTie [3] ]
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