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Dpaxrageckas padora Nel
CuHcTeMa coToBoli cBa3H cTanxapTa GSM 900
1.1. Heas pabornl

Hsyuenne NpHHIMOOB TMOCTPOSHMA H YACTOTHOIO IUIAHWPOBAHMA CHCTEM
MOOHIEHOH COTOBOH CBA3H, aHANIOTOBBIX ¥ IU(POBEIX CHCTEM COTOBOMH CBA3H

1.2. 3apanne

1. O3HaKOMHTECS C HCTOpHE} Pa3sBHTHA CHCTEM MOGHIBHOM COTOBOH CBSI3H.
2. Vi3yunTh XapaKTEpUCTHKH AHAJIOTOBOrO CTAHNAPTA CHCTEM MOGHIBHOH
COTOBOM CBA3H.
3. M3yynTts XapakTepucTHKM WM(GPOBOrO CTAHNAPTA CHMCTEM MOGHIBHOM
- COTOBO# CBA3M. .
4. O3HaKOMMTBCH C NOJUIHHHOCTEIO a00HEHTA CEeTH.
5. PesynbTaTH paboTsl.

1.3. Oruer

. Hazpanne u nens paboTsi.

. UndgopMamma 06 HcropaM cucTeMBI MOGHIBLHOM CBA3H.

. I'pahrgeckoe u30GpakeHHe MOZENH MOBTOPHOTO HMCIONB3OBAHHA ACTOTHI
s aeyx BTS ® Moziells NOBTOPHOrO MCIOMB30BAHAA JaCTOTH y1A 7 COT
MOZENs NOBTOPHOTO ACHONB30BaHHA YaCTOTH! IV CEKTOPH30BAHHBIX COT.

W N =

1.4. KpaTxaa mudopmManus

COTORLIH NpPHHIAN OPraHM3AMH CHCTEM MOOCWILHOH panmocBssd Gnun
npennoxen B 1947 roay Jyrnacom Punrom u Paem Sinrom, corpymumkame Bell
Laboratories (CIIIA), ocHoBamHo#t u3oOperatenieM TenedoHa AJNEKCAHIPOM
I'pamom Bexnom. Takas ceTs Gyner COCTOATS M3 OTACNBHEIX 6a30BEIX CTaHIMA
(BC) - 30 NOKPLITHA HWH OGCITYKHBAHKS, IUPAHA KOTOPLIX GYJeT 3aBHCETH OT
PETHOHAIBHON IUIOTHOCTH aGOHEHTOB ceTH. UaCTOTHHIC KaHANEIL, HCIONB3yeMBie
oo BS, I0/DKHE! GBUTH MOBTOPHO MCIIOJB30BATHCA ApyruMA BS B npenenax Tokk
Xe CETH B ONpENEJICHHOM PETHOHATHHOM JHANa30He. DTO MO3BOJMT IOBTOPHO
HCNONBE30BaTH ONHY M Ty e JacToTy B PasHhX o6nacTax (corax) Ge3 momex. K
COMANIEHHIO, 3Ta Hes GhUIa IPUHATA TONBKO 20 NET CHYCTS, a BHeAPCHHE ceTel
CcOTOBON CBA3H OOmEro mNoJL30BAHHA HAYANOCH TOJBKO B KOHLE 70-x ropmos
MpONUIOro Beka.

B 1989 romy mo HHAIMATHBE TPYTIIE Special for Mobile (GSM) mo
HEMIHaTHRe MHCTHTYTa ETSI GRn paspaboran mudpoBoli cTaHmApT COTOBOMH
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CBA3M mop HassaHreM GSM, KoTOpHIi H3HaYaIEHO Gl paspaboTaH i paboTs! B
mmanasone 900 MI'u. [TepBas xomMMepdeckasi ceth Ha 6aze GSM 6runa sanymena B
1992 rogy B I'epmanmu. D2TOT CTaHZapT NPONO/DKAIL PpasBHBATECA H
COBEpPIIEHCTBOBATECA M CT&] IMPOKO MCHONB30BAaTECA BO BCeM Mupe. B
pesynsTare a66peeuarypa GSM crana m3sectHa kak «I7obaybHas cucTema
MOGHnsHON cBasH». B Hacrosmee BpeMa craHnapr GSM apanrupoBaH Ui
paGoTEl B [IOMONHHTENBHEIX mojocax gactoT 1800MG (GSM-1800) u 450MG
(GSM-400) B Espone 1 1900MG (PCS) B Coemunennsix Ilitarax.

Cranpmapr IS-54 (ToproBoe Haszsamme D-AMPS) 3aJ0XHI OCHOBY A
paseuTHs 1udporx TexHosorwii B CIIIA. On 651 paspaboTan A/iA yBeNHICHHA
IpomycKHOH cHocoGHOCT?, aHANOroBex cHcreM AMPS, paGoratonrzx B CIIA, u
661 omobpen TIA Association B 1989 roay. Crannapr D-AMPS mpencrasiser
HOBbI€ TEXHHYECKHE pEIIeHHd, KOTOPHe NO3BOJAIOT HCNONB30BATH 3 pPEedYeBEX
KaHajqa Ha OJHOM 9aCTOTHOM Kanajie (mHpHHa kaHana 30 xI'c). Ilepeeie cern,
OCHOBaHHEIE Ha 3TOM CTaHAapTe, 6sum 3amymensl B 1992 rony. B CoemareHEBIX
Illtatax craraapr D-AMPS (uapsnmy ¢ AMPS) monroe Bpems Oeur ocHOBHOM
cuctemoir. B 2000 roay KoimmaecTBO abOHEHTOB 3THX CTAHAAPTOB B CTpaHe
ACCTHINO 50 MIWUIMOHOB.

Crnexyer OTMETHTh, YIO pacmpoCcTpaHeHME craHaapra D-AMPS me
orpanvuuBaercs CeBepHOM AMEpHKOH, HO TAaKKe PacHpPOCTPaHAeTCH Ha JHpyrHe
qacT Mupa, ocobenno Ha IOxmyio Amepmky, IOro-Bocroumyio Aszmo n
Bmoxuuit Bocrok. B wactHocTH, cranmaptel AMPS / D-AMPS 6buH ITHPOKO
nomysiapHEI B crpaHax CHI', ocoGerno B mame# crpase.

B passuTHH lmq)pon‘m( TEXHOJIOrHH COTOBOM CBA3M Slmoums He OTCTANA OT
Eppori u CHIA n paspaborana cobGcTeeHHEIA 1papoBoli cTampapr nox
HaspauneM PDC (Personal Digital Cellular). Otor amoHckmit crammapr Gnun
yreepxnaeH B 1994 rony. Cet Ha ocHose PDC B OCHOBHOM HCHOJB30BATHCH MO
BCeli cTpaHe H HE OKa3a/IH CYIIECTBEHHOrO BIMAHMA HA MAPOBOH PEIHOK.

TIpHHNANL HOCTPOeHHs HGPOBLIX COTOBLIX CACTEM CBI3H

LladpoBeie COTOBEIC CHCTEMBl CBA3H HO3BOJMIOT MCIONB30BAThL Goulee
3¢ dexTABHYI0 MOJENH NOBTOPHOIO HCHOJIB30BAHHA YacTOT, YeM TPaXUIHOHHEIC
CETH NpH OPraHM3alMH COTOBEIX ceTeli. B pesynsTare KOJNMYECTBO KAHANOB B 9ac
3HAYETENBHO YBENHIMTCA Ge3 yBesimyenns o6meli mOJNOCH JacTOT CHCTEMEI CBA3H.
B nepeyio ouepenp ¢pasa ornocmres k craEgapry GSM. Tem Momyaaimm,
npuHBMaeMolt B GSM, Meronsi komupoBamns ® (GOPMHPOBAaHHS CHIHAJIOB B
KaHaJie CBA3M rapaHTHPYIOT, YTO OTBOIICHHE CHTBAI / IOMEXa NPHHAMAET CHIHAJ
9 nb. B aBaoOroBHIX CACTEMAX 3TOT MOKasarels cocraBnser 17-18 ab. Takmm
obpasoM, MOXHO ycTanoBHTH BTS, paGoralomue Ha COBMECTHMHX 9YacToTax, Ge3
MOTEPH KaveCcTBA NpHeMa Ha  Onwkalimux crammsx. [lepBeiME  Monenamu
TIOBTOPHOIO HCIOJIb30OBAHHA YACTOT, HCIHOJIL30BAHHEIMH B aHAIOroBeXx HSAT, -
GhUM aHTEHHEI C KPYroBol amarpammoili HanpasiesHoctH (DD) Ha 6asoBEIX
cramupax. Jiis wudpossix cereti HSAT ¢ KpyropwmMH aHTeHHamME YD
HCIONL3yeTCs MOAENL MOBTOPHOIO HCHOJIB30BAHHA 9aCTOT, KOTOpas BKIOYaeT 7
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wm 9 cor. Ha pacynke 1.1 nokazaHa Mojeas HOBTOPHOIO HCIONL3OBAHHA
9acTOTH WUIA 7 COT. OTa MOAEIb NpelNnoaraeT HCIoMb30BaHHE KPYTJIBIX aHTEHH
YD, B KOTOpHIX ManMyuenue caraana BTS onuHakoBO BO BCEX HANpaBiieHHax. B
CBOIO OYepenb, a00OHEHT PaBHOCAJIEH NpHEMy IIOMEX CO BCEX CTOPOH JJIA CTaHIMH.
CeKTOpHBIC aHTEHHEI MCTIOJNB3YIOTCA JUIA YMEHBIICHMA NOMEX HAa COBMECTHMBIX
9aCTOTHBIX KaHanaX. B cexkrope HanpaBieHHOH aHTEHHBI CHTHAJI HTydaercs B
OIHOM HANPABNEHMH, 2 YPOBEHh HITYYEHHA B NPOTHBONOJOXHOM HANDABJICHHH
CHHEDKAeTcs A0 MEHHMYyMa. CerMeHTanus COT He TOJIbKO CHIDKACT YPOBEHD NOMeEX,
HO Taloke no3poseT 6ojlee 9acToe MOBTOpEHHE YacTOT B COTAX.

Pac. 1.1. Moaesh MOBTOPHOTO MCMOMB30BAaHMA JaCTOTH Ha 7 COT

HspecTHas Mopmess NOBTOPHOrO HCHONB30BAHMA YacTOT BKIIOYAET TPH
cekropa B COTOBOH sueliku O6asopoii cramumm (BTS). B 3TOM cnysae
HCNONB3YIoTCA TpH anTeHHb! BTS mox yriom 1200 rpamycos, KOTOpsie 06pasyloT
9 4aCTOTHEIX IPYII, NOKA3aHHKEIX Ha puCyHKe 1.2.

Prc. 1.2. Mozens NOBTOPHOIO HCMNOJB30BAHKS YaCTOT B CEKTOpaX
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Mozens TOBTOPHOrO HCTIONIB30BAHAA YacToT, pa3paGoranras Motorola
(ClIIA), Bxmouaer nse BTS H obecrednBaeT HamBHICHYIO 3(QEKTHBHOCTH
HCIIO/IG30BAHAS MOJIOCH! YaCTOT, TO €CTh MaKCHMAJIbHOE KOJIHYECTRO aGOHEHTOB B
BBUACNIEHHON moJyioce IponyckaHud ceTd. COINacHO CXeMe pacmpeleleHHs
KaHAJIOB B Ciyyae ueTsipex Mozenelt BTS kaxzad 9acToTa HCNOME3YeTCH BAKE.
B cBolo ouepenp, kaxnas u3 4 BTS moxer paborars ¢ meECTEIO 60°-rpazycHEIME
aHTeHRaMM Ha 12 nojocax 9acToT B MacmTabe 06CyKHBaHH .

"*V"‘ sv..

Pnc. 1.3. [ToBTOpHTE MOZENH C IBYXKPATHBIM HOBTOPEHHEM 9acTOT

Hanpumep, mBe Moz BTS ¢ noBTOpHO HCMONB3YEMBIMH 9aCTOTAMH B CETH
GSM ¢ obmeif momoco#t mponyckanus 7,2 MI'm (36 gacror) MoryT paGorars
onHoBpeMeHHO Ha 18 gacrorax B omHo# BTS (xoMHdIeCTBO TaKHX 9acToT Beero 12
B Tpex monemax BTS). EMxocTs cetd yBeymanTces Ha 50%, HO 3TOT MOKa3areims
crnenyer yMeHBITAT (YMeHBIINTE) Ha 40%, 9T065! 06eceunTs NpexKHee 3Ha9eHAe
BEPOATHOCTH GJIOKMPOBKH KaHalla CBA3H.

CymecTByomas CTpYKXTypa COTEI H CXeMbl NOBTOPHOIO HCIIONB30BAaHHS
9acTOT OCHOBAHE! Ha YCJIOBHSX, KOTOPEIE NEAIOT TPYAHBIM M HEIpPeICKa3yeMbIM
TPOrHO3MPOBAHKE MECTOMOIOXKEHNS H MECTONONOXEHNA MOOHILHEIX a60HERTOB B
JBIDKEHUH. :

B pacrosmee BpeMs pa3sBHBAacTCS HOBOE HaupaBiicHHE B MOOHNBHOM CBA3H,
OCHOBAHHO¢ HA HCIOJB30BAHAM HMHTE/UICKTYAIHEIX AHTEHHHIX CHCTeM. Taxme
aHTeHHH! ABTOMATHYECKH NOACTPAHBAIOT CBOIO CXEMy MapmIpyTH3AHH K
MCTOYHHKY H3y4YacMOro CHIHaJAa B 3aBACHMOCTH OT KOMAaHJ CHMIHANBHEIX
OpOLECCOPOB.

Ecte nmea cnoco6a NOCTPOHTS HHTE/UVICKTYaNbHYIO AHTEHHYIO CHCTEMY,
OCHOBaHHYI0 HA MEPEIOYCHHH Jydeli M  afanTAmdWH  JHATDAMME!
HanparieHHOCTH. 002 METONa OCHOBAHEI HA YBENHUCHHM YCH/ICHHA AHTEHHHI B
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HANpABJIEHNH aGOHEHTCKON CTaHIMM. 34eCh TONBKO ANANTHBHLIE AHTEHHHI
o6ecneunBaloT MaKCHMaTbHOE YCHJICHHE ¥ MUHHUMAJIBHBIE [IOMEXH B KaHaIe.

VHTe/IeKTyaNbHad aHTEHHa COCTOMT M3 aHTCHH, OObemMHEeHHBIX C
3JIEKTPOHHBIMH CXEMaMH aHAIM3HPYIOLIHX yCTpOHCTB, KOTOpEIe QHANH3HPYIOT
HECKOJTEKO (a3 M aMumMTyA. ONTHMATLHOS HaNpaBJicHUe NPHEMA - 3TO aHaH3
NPHHATOTO CHIHANA, NPUHHUMAEeMOro PpavIMIHBIMH 3JIEMCHTaMH aHTeHHH. C
Y4eToM YacTOTEl NPHHHMAaeMOro CHrHaja M HEKOTOPRIX IPYTHX NapaMeTpoB
CHTHAJILHBIM APONECCOP B PEATbHOM BpeMEHH (OPMHPYET CBOIHYIO AHArpammy
HanpaBJieHHsA aHTEHHEL

BHejpenne HHTE/UIEXTYATbHBIX aHTCHHBIX CHCTEM COTOBOH CBS3H CYMTaeTcA
DepcreXTHBHEM, kpoMe crangaproB GSM, DECT u T.4.. HIX HCneme3oBaHHe He
TpeSyeT yMeHLIIEHHA Pa3MepoB AUceK MO Mepe YBENMIEHHA Harpy3kd. B arom
CIlydae yBeJMUEHHE EMKOCTH COTOBOH CETH MOXET OBITH JOCTHTHYTO 3a CYeT
BHEpEHHMs  HOBBIX  aNNapaTHBIX  CPeACTB H  COOTRETCTBYIOHICIO
niporpaMMupoBanua. OO{H H3 cnoco6oB caenaTs 370 - nepeiTa B .

Brenpenne u npanstue uudposx cranfaproB (GSM,. DECT u T.1)
NO3BOJIMT mepeiiTH OT MakpoceTH k Mukpocetd. IIpn pamdyce peiicreus B
HECKOJIGKO COTEH METPOB MX MOMIHOCTh MOXHO YBEJHYHTs B 5-10 pa3s mo
CPaBHCHHIO C Maxpo. [loMMMO TNOpPTATHBHBIX PaJTHOCTaHIMH, SBJIAIOMMAXCS
OCHOBO} ITEpCOHANBHOTO OOIEHHA, MOrYT HCIOJNB30BATECA aGOHEHTCKHE
PATHOCTAHIH CYMECTBYIOMHKX H(POBEIX CTAHAAPTOB COTOBOH CRA3M.

CTpyKTypa MHKPOCOBMECTHMOCTH LM(POBBIX COTOBEIX CHCTEM CBA3H
COBMecTHMA ¢ MakpocotoM. Manomommsie BTS Hcmomb3yiores A MEKpo-
MAraspHOB HA YJHIAX, OGCHY)KMBAIOMHMX 3[aHWA M MOMCICHHA (MarasHHEL,
a3pONOpPTHL, BOK3QNIE! A T.1.). ‘

MBHEKpOCOTOBad CHCTEMa - 3ITO MOJEPHHM3AlMs MakpoGa3oBod  CTaHIH,
KoTOpas ympasnsercd OOIMM KOHTPO/LUIEPOM H COEJMHCHA Jpyr C JApYToM
naEmel, paboTaromel Ha ckopocTH 60 K6uT/C.

OCHOBHO}M Harpy3koif B MHKPOCOE COTaBJIET MELJICHHO MBIKYINHECH
aGOHEHTEI, HANPEMEP NeleX0ABl ¥ HENONBIDKHEIE TPAHCIOPTHEIE CPEACTBA.

OrTiM9He NPHHIHMIOB TNOCTPOSHHA MHKPOCIYTHMKOBEIX pamdocerel oOT
CYMIECTBYIOMEX  MakpoceTell 3aKMIO9aeTcs B OTCYTCTBHH  9aCTOTHOTO
IUIAHAPOBAHHA M MEXaHH3Ma (X3HAOBEPA) B OOIEM NOHHMAHNH.

YacToTHOE IUIAHUpOBaHHE Hemellecoo0pasHO B MMKPOMMpE, Tak KaK TPYIHO
DpECKA3aTh YC/IOBHA PacHpOCTPAHEHHS PAJHOBONH H OICHHTH YPOBEHb HOMEX.
Kpoue Toro, 3¢¢eKTHBHOCTS HCIIONE30BaHAS YaCTOTHOIO CIICKTPa B HA3HAYCHHOM
pachpesie/ieHuy KaHanoB HeBhiCOKa. IIo 3ToH HpHYMHE B CETAX MHKPOCBA3H
MCIONB3YeTCS AaBTOMATHYECKOe aNlaNTHBHOE pachpe/iefieHAe KaHANOB CBA3H
(ATC). Hanpmmep, B espometickom craraapre DECT Takoe pacmpeseieHue
OCymecTRiifeTcA B IH(DPOBBIX CHCreMmax Gecnposommolt TenegorHOM cBA3N
oOmero mONb30BaHHA. OJHAM H3 BaXHEIX mnpeaMymects ATC sBnserca
yBeJUEHHE NPONYCKHOH CIOCOOHOCTH CETH CBH3H, TaK KAK B 3TOM Cilydae He
NPOMCXOAUT NOTepH 3(¢EKTHBHOCTH NpPH HCIONB30BAHHH COCHHHHTEIBHbBIX



JIMHYH, a IOBTOPHOE MCMOAB30BAHME KaHa/a 3aBHCHT OT CPEJHEro ypOBHA MOMeX,
a HE OT YpOBHA NOMEX. MaKCHMYM.

ITo Mepe ymeHbIIEHHA pa3Mepa A9eeK alrOpUTM NPHHYHTEILHOr0 obmMeHa,
KOTOPbI NPHUHALIEKUT K HOBOMY KJIacCy anrOpHTMOB nepefain obciry:xvBanus,
paGotaer HamHOro G6BICTpee, HYeM LEHTPAIM3OBAHHLIA AITOPATM COTOBBIX
CHCTEMaX CBA3H. B MHAKPOCKONMYECKMX (CTPYKTYPHBIX) CHCTeMaX YPOBEHB
paguokanana, HeobxomuMoro it COeNMHEHMA, H3Mepsercs MOOHILHON
crannmeil. MoGHIbHAA CTAHIHA NEpPENAcT pe3ynbTaTsl H3Mepennti B BTS. Llentp
KOMMYTALMM MOGHIBHOM CBA3H He Gyner paborarh IO TeX mop, moKa obMeHHEIE
coeuHedys ge GyayT BHIIOJHEHEI Ha IPaKTUKE.

INepBas MHKpOCXe™:a CETH 6bUIa peanu3oBaHa B 6eCIPOBOPTHX TeNeOHHBIX
cHcTeMax. B HacToAmee BpeMs 3T CHCTEMa HCIIONB3YESTCA OpH PeaH3aHH ceTel
B PaMKax KOHIEMiHH nepcoHambHol ceasu (PCN), ocHOBaHHOH Ha eBponefickoM
craumapre  DCS-1800, xoropsii  ofecneduBacT  COBMECTHMOCTH  C
panmomnTepdelicom cranxapra GSM. INukacota ¢ pamuycom 10-60 M BKIOYEH B
CETeByI0 CIpyKTypy Mui JmuHoro ofmeHnus. IlukocotoBas cCrpykrypa
npeaHasHayeHa i oGCITyKHBaHHMA aOOHEHTOB B IYCTOHACEJIEHHBIX FOPOACKHX
pafioHax M BHYTpH nomemeHHii (OGHCEl, KBapPTHPHI, [O3eMHEIE rapaXH A T.1.).
TTHKOCOTa - 3TO eMie O[MHA AOIOHUTEIHAA BO3MOXHOCTE YBEJIHYECHAS EMKOCTH
B ceTH MOOWIbHOH CBA3H.

KonTponbiibie BONPOCH

VicTopHs pasBHTHA MOGHILHOH CBA3H.
Orans! Buenpenns crangapra GSM.
AHaJIoroBEIe CTaHAAPTHI CACTEM MOOHIEHOMH COTOBOM CRA3M.
ITndpossie cranmapTs! CHCTEM MOOKIIBHOMH COTOBOH CBA3H.
Mozess IByXKpaTHOTO HCHIOJIB30BaHHSA JaCTOT.
Mozess MOBTOPHOIO HCNO/MB30BaHHA 9aCTOT B CEKTOPAIBHLIX 00JIACTAX B
HX IIPEHMYILECTBO.
7. Onwumure cragnapTs GSM u DECT.
8. O6bacHHTE NPEHMYINECTBa NOBTOPHOIO HCIIONE30BAaHMAS JaCTOT.
9. Uro Takoe kiacrep?
10. TwITE! MORYJIAIMM, HCIIOJIF3YEMEIE B CHCTEMaX MOGHIBHOMH CBI3H.

.
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Hpaxtuyeckas paGora N2
Hsyaenne o6mieii cxembi ceTs cranAapTa GSM
2.1. Hens paborni

H3ydenHe OCHOBHBIX TeXHWUECKMX XapaKTEPHCTVK, CIDYKTYpH H
mHTepdeticos undpoBo# coToBo# CHCTEME! PAIHOCBA3H B CTaHAapTe GSM

2.2, 3apanue

O3HakoMJIeHHe ¢ O6mAMA XapaKTepUCTHKAMH CTaHaapra GSM,
Hzyuenne GynKumMoRansHOMN CXEMBI H XaPAKTEPHCTHKH 06opynoBanua.
. OsHaxoMIIeHRe ¢ JaHHEIMH, XpaHAUMMACA B peructpax HLR u VLR,
ITponienypa 03HaKOM/ICHHA C MONIHHHOCTHIO 200HEHTA CETH.
Cocraenenus oruera.

RN

2.3. Or1uer

ot

- Haspanue w uess paGorsl.
2. OrtobpasuTe NpUHUMUUATEHYIO CXEMy LHE(POBON COTOBOH CHCTeMs

panuoces3d B craggapre GSM.
3. Hapucy#ire 610k-cxeMy MOGHILHOTO TeNe(OHA B IBIDKEHMM.

2.4. Kparxan nEQopManys

Craugapr GSM (I'noGansHas cucreMa MOGWILHOM CBA3M) - omua 3
COBPEMEHHBIX IIM(POBHIX ceTelt, KOTOpas B NIEPBYIO OYEPENb OTHOCHTCA K ISDN u
IN (Intelligent Network). OcHOBHEIE (QYHKOMOHANBHEIE 3MEMeHTHI GSM OynyT
BKIIOWEHB! B  MexayHapomueii craHpapr UMTS  (Universal Mobile
Telecommunications System). B 1990 roxy 6buia omy6imkoBana neppas ¢asa
cnemupuxammy GSM. K cepermne 1991 r. kommepueckue ycmyrs GSM 6bum
nopzxepxkanbl, x 1993 r. neicreoBanio 36 cereli GSM B 22 crpanax, u 25 CTpaH
BBIOpaM WM NpHHAMM Hanpasiende GSM. B mone 1992 roxa crangapr GSM
6kt mpEHAT B PoCCHE B kadecTse (eAepaTBHOrO CTAHAAPTA IS MOGHIBHON
oudpoBoit COTOBOH CHCTEMEL.

B smBape 1996 rona 6suia 3anymeHa KOMMEpYECKas CeTh crangapra GSM
(900 MI') B Mockse u o6nacta. Oneparop cer GSM B Mockse - Mo6wsHaEIE
TeneCucremst (MTC). B nepBhie OHH KOMMEPYECKOH 3KCIUTyaTaLUu MTC,
BRepBbie B POCCHA, aBTOMaTHIecKuil pPOyMHHT abOHEHTOB ¢ aGoHeHTaMu MAST
crannapra GSM ceoux cereli 6bu1 oTkpEIT B I'epManuy, [Iseiapun, Ouunangam
¥ Bemuxo6Gprranma. MTC BMecte ¢ onepatopam cereit GSM B IPYTHX PerHoHax
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cosnami QenepamsHylo cetb GSM M HMHTErpapoBaiH e¢ € ro0abHON CETHIO
COTOROI CBsA3H, OXBaTHIBatome# EBpony, A3mio, ABCTpIIIO B Adpuxy.

Cers GSM onpenensercs ITU-T (MexayHapo[Hbiii COI03 SMEKTPOCBA3H -

CEXTOp CTAHNAPTH3ALMH JIEKTPOCBA3H) CIIECYIOMIHM obpa3zom:
o YCJIYTH Ha OpeXbABHTEILA;
o  YCITyTH CBA3H (TE/IECEPBHUCEL);
© MOXET MPEAOCTARIATH JOTONHHTENbHEIE YCIIYTH.

Cucrema GSM - 3T0 cHcremMa nepemayd [MGpPOBRIX MAHHEIX, KOTOpas
KOJJUPYETCA M NepenacTcs B Bufie LHGPOROro moToka. OH Taioke NpEeACCTaRIgeT
paxIHYHble YCIYTH 10 Nepeaaie NaHHBIX. AGOHEHTEI GSM MoryT o6MEHHBATECH
uHdopMaLHel ¢ CCTAME C KOMMYTe-1el IakeTOB B CETAMM CBA3H C KOMMYyTawueH
KAHAVIOB, MCHOMB3yd PAxIMYHEIE METOAS! M NPOTOKONB HOCTYNa OGBIMHBIX
TenedoHHbIX ceted ¢ abonenramum ISDN, nanpamep, X.25 mwm X.32.
daxcHMIIBHBIE COOOIIEHNS MOXXHO NepeNaBaTh ¢ IOMOIIBI0 COOTBETCTRYIOMETO
anmanrepa A1 (GaKCHMHIBHOTO anmapara. YHHKAIBHOH ocobenHocteio GSM,
HEZOCTYNHOM B AHATIOTOBEIX CHCTEMAX, ARNIAETCA JBYCTOPOHHSA nepefata SMS
(cmy6a kopoTkHX coobmennmit) (10 160 6aifT) B pexuMe XpaHCHHA JaHHbIX. SMS
MOXeT OBITE OTTPARIEHO afpecaTy, KOTOphIi ABAACTCA NMOMITHCUHKOM, 2 3aTeM
OTHPaBIIEHO MOATBEPXACHME O monydeHmH. KopoTkue COOGLICHHS MOXHO
HCIIONB30BaTh B PEXHME IIHPOKOTO BEIAHHMY, HANPHMEDP, ANS YBEAOMICHHS
aGoHeHTOB 00 H3MEHEHMAX YCJIOBMIl JBIKGHHA B 3TOM patioHe. B Bune
JOMONHKTENBHBIX (PYHKIWH Tekymme (QYHKUMA ONHCLIBAIOT YCHYIH IEpeHadd
uHdopMauyy M CBA3H (HampHMep, Mepeapecalys 3BOHKOR NPH HEBO3MOXHOCTH
MOAKIOYEeHHs K axKTHBHOMY aboHeHTy). OXHIaercs, 9TO HOABITCA HOBEHIE
QyHKIMH, TaKHe KaK HACHTH(HKAOHA 3BOHKOB, IIOCTAHOBKA 3BOHKOB B O9e€pesib,
OIHOBpEMEHHOE O0INeHAe ¢ HECKOJIEKHME aGOHERTaMHA B MHOI0€ APYTOE.

Crangapr GSM Hcnomb3yeTr Y3KOMOJNOCHBH MHOTOCTAHIHOHHBIA AOCTYI
(NB-TDMA) c BpeMeHHbIM pasneneHueM kaHanoB. Crpykrypa TDMA xkanpa
BK/TIOYaeT 8 BpeMEHHEIX no3vimil Ha Kaxnoli u3 124 Hecyniux.

Jns mepenaun uEGOpManAOHHEIX coobmenmit mcnone3yercs GiouHoe H
MaKeTHOE KOJHPOBAHHE JUIA 3allMTHl HX OT OIMHOOK Ha pagHokaHatax. Ilpa Mankx
CKOPOCTAX IepeMemcHuA MOOHNbHOM craHUMM 3ddexTHBHOC KOAWpOBAHHE H
yBENIUYECHHE CMCHICHHA JOCTHIAeTCd 32 CYET MEIJIEHHOTO NEPENOAKIOYCHAS
pabounx uactot (SFH) Bo Bpema ceaHCa CBS3M CO CKOPOCTHIO 217 CKAUKOB B
CEeKYHAY.

YroGH CHOpaBUTECS C INOKABJCHHEM IIOMEX NpPHHAMACMBIX CHTHAJIOB,
BBI3BAHHEIX MHOTOJNYICBHIM DPacIpOCTPAHCHHEM PpAJiOBONIH B  I'OPOMACKHX
YCIOBHAX, HEOOXONMMO HACTPOHTH MMIYNBCHHE CHTHATH CO CTaHIAPTHRIM
OTIJIOHCHMEM BpEMEHH = 3aiepxkd a0 16 Mxc B OCOpYHOBaHHM CBA3H.
HCTIOJIB3YIOTCA MAHMMHA3HPYIONIACE SKBanaizepsL.

CHcTeMa CHHXPOHM3ALMH NpENHA3HAYEHA IUiA 3aNONHEHHS aGCOMOTHON
BPEMEHHOH 3aHepXKKM CHIHANOB 10 233 MKC, WTO COOTBETCTBYET MAKCHMAIEHOMH
JAIBEROCTH CBA3W HIIH MAKCHMAIBHOMY PaZIHYCy COTH (COTH) 35 KM.
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T'ayccorckas Mawunynsuus (GMSK) ¢ MHHMMANBHBIM OTKIOHEHHEM OT
cragmapra GSM; wHpexc Mamumyisumu - BeiOpan 0,3. O6paGorka pedn
BHIUTOJTHAETCS B PAMKAX MPHHATOMN CHCTeMSbI TIpepHIBACTOR nepenawi pedn (DTX),
KOTOpad NMO3BOJISET BKIOYATH M BHIKIOYATH IEpe/laTdHK NMPH HATMYAA PedeBoro
CHTHaJIa B ITePepEIBaX WIH B KOHIIE PETH.

B kauectee Mogudmkaropa peur 65Ut BEIGpaH pederoii konek (RPE / LTP -
LPC - codec) ¢ sumeliHpM NpeJHKATHBHEIM KOJMPOBAHHEM C PETYJAPHEIM
HMIOYIECHBIM  BO30yXkmenmeM / JONTOCPOYHBIM  NPOTHO3APOBAHMEM H
nporsosyporandeM. OOmas CkOpocTs mpeoOpa3oBaHMA peueBOro CHTHaNa
cocrasiser 13 xGmr/c. .

JOCTHTHYT BHICOKHH ypoBeHb 0E30NacHOCTH mepsmayn coobmeHwit B
craapgapre GSM; cooOmenus GruR 3amAdPOBaHE! ¢ KCNONB30BAHHEM alITOPHTMa
M (POBaHAS C OTKPHITHIM KIIIOYOM.

Tabnuna 2.1

OCHOBHBIE XapaKTEPUCTHKH cTaHnapra GSM
Yactora mepefau¥ MOOWIBHOW CTaHUMH M TIpHeMa :
6a3oBoii. crammn, Mg B 890...915
YacroTa OmpHeMa MOOWIBHOM CTaHIMH M nNepefadH
6a3oBo¥ cranmun, MI'n 935...960
JymnekcHoe pacnpefesicHMe YacTOTHl OpHeMa H |
nepepaus, M 45
CxopocTh nepefiaud 1o pagHokasany, Kour / ¢ 270, 833
CxopocTb npeoGpa3oBaHnsi Kozeka, K6HT / ¢ 13
IponyckHas ciocoGROCTS KaHana cBa3H, Kl 200
MakcHMaNbHOE KOJIMYECTBO KAHANOB 124
MaxkcHMaNnbHOE KOJIHYECTBO KAHAJIOB CBA3H, 16...20
YCTaHABJIABAEMBIX HA 6a30BBIX CTAHIHAAX
Tan Moy aaMH MSK
Hunexc mogyasioan BT 0,3
Iinpnaa monocs ¢mwisTpa 'aycoBa 10 MOMyIALMM,
' 82,2
CKauXH YaCTOTHL B CEKyHIY 217
BpeMenHoe pacnipeielIeHHe 110 HHTEpBaaM 2
Tun pedeBoro Kojexa RPE LTP
MaxcuMabHbIH pagHyC COTRL, KM 35
Cxema OpraHm3alHy KaHaIa (CMeITaHHEas) TDMA/FDMA
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DYHKUHOHANBHAA CTPYKTYpPa i HHTepdeACH], MPUHATHIC B crasnapre GSM )

Ha pucyHke 2.1 npencrasieHa NpHHIMIHAIBHAS CXEMa: MSC (Mot?lle
Switching Center) - LeHTp koMMyTauuu MoOwibHOH cBa3n; BSS (Bas.e Station
System) - o6opynoBanne Gazosoli crasumu; OMS (Operations and Maintenance
Cetre) - neHTp ynpasnenus u obcyxusanns; MS (Mobile Stations) - MoGumbHEie

CTaHIMH.

Puc. 2.1. CrpyxrypHas cxema crannapra GSM

DYHKUHMOHAIbHAA MHTETpamus CHCTEME! IPOHCXOJMT mepen HHTepdeticamu.
Bce (hyHKUMOHAIBHBIE KOMIIOHEHTH! CeTH cTaHfapra GSM B3auMONeACTBYIOT C
cucremoli curnammsauuu MKKTT N7 (SSIT SS N7). SS N7 cranpapTH3dpoBan Ha
MEXIYHapOJHOM yPOBHE H NpeAHa3HayeH Wi o6MeHa CHrHAbHOM rH(opMarmel
B uudpoBOi CETH CBA3H C UH(POBEIMH CTAHUMAMH ympaBnemmd. CHcrema
ONTHMH3HPOBAHA UIA paboTe Ha LMPPOBOM KaHane coO CKOPOCTHIO 64 KOHT / ¢ B
MO3BOJAET KOHTPOJHPOBATh MpoLecC NOMKIIOUECHHA, a TaKke Depeaady
madopManuy 00 OGCHyXMBaHHIO H OSKCIUIyarauuH. Ero Taxke MoxmO
HCHONB30BaTh B KAYeCTBE HANCKHOH TPaHCIOPTHOH CHCTEME! A MepesavYH
Apyrux TunoB HHpOpMauHM MexGly CTAHIHAMH H  CHEqHAIH3HPOB3HHBIMH
LEHTPaMH B TEJIEKOMMYHHMKAIHOHHBIX ceTaX. SSN7 Mcnonssyer Meron mepenauu
CHrHAMBHON HHGOPMAlHH MO CICHHANLHOMY KaHANy, KOTOPEI sAReTca obmuM
IU1A OTHOIO HJIY HECKOJIBKAX 3BeHbeB HH(OPMAIMOHHEIX KaHanos. MAdopmanms o
CHIHaje JOJDKHA NepefiaBaThCs B OPAaBHJILHOMN NOCNenoBaTeIkHOCTH Ge3 moreps,
9T00Bl Ha3eMHEIC M CHYTHHKOBHIEC KaHAIBI MOIIM B3aHMoxeilicrBoBats. Cers SS
N7 sBnsercsa npeamockUIKOi s co3JaHmA ceTH cranaapra GSM.

Llentp xomMMyTauuH MOGHWIBHON CBA3M OOCHY)KHBAaeT OTAEH OpPONAX H
oGecnieunBaeT BCEe BHABI COCOWHCHHN, KOTOPHE HEOGXOAMMBI MOOGHIBLHON
crauimy. KomMyrammonsas cranuma MSC ananormusa ISDN u Biymowaer
unTepdeiic mexny yxazanubivu ceramu (PSTN, PDN, ISDN u 1.4.) ¥ MoGrsHO%
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cetsto. OH obecnieumpaer Qynkumu MapUIpyTH3aUMH BHISOBOB H ympaeneHus
BEI30BaMH. IloMuMO Bemonuenns o6sraHbiX GyHkuHiA ISDN kommytaumonnoi
CTaHLMH, pannokaHanms! MSC sarpykatorcs B QYHKUMH KOMMyTauuu. K uum
OTHOCATCA DPETPaHCIANMOHHAA MNepejasa B NpPOLECCE H3MEHEHMS MONOXKeHHMS
MOOWILHOH CTaHIMH or sueliku K A4elike M B Mpouecce NOBTOPHOTO
NOXKTIOUCHHA pabounx kaHasoB B sAdYelike B CIy9a€ NpephiBaHus MM
HeHCIpaBHOCTH. Kawurpi MSC mpenocTasiseT yCIyIrH MOGWILHEM aGonenTanm,
HAaxXoJIMMHMCA B OlpeneNeHHoil reorpaduydeckodl 30He (nanpm,;ep, Mocksa n
o6bnacts). MSC ynpasnser npolleAypaMH YCTaHOBKH H MapIIPYTH3AllHH BHI3OBOB.
Iina Teneponno# ceru o6mero nonpsopanua (PSTN) cHrHamasanus MSC SS N7
obecneyMBaeT QYHKWMIO mepenavd BBI30Ba WM APYFHE THIH uHTepeiicos B
COOTBETCTBHH C TPEOOBAHHAMM KOHKPETHOIO IPOEKTa.

MSC resepupyer uupopmaumio, HEOGXOZMMYIO MUl 3aNHCH yyeTHEIX
3aMHCed IS YCINYT, mpenocTaBiieMBIX CETBIO CBA3H, COGHpDaeT panHEle o
COCTOABIIMXCA PasroBOpax M MEpeNaeT MX B OMUIHHIOBBIH LEHTp (OWwUmMHTOBEIE
ueHTp). MSC comepxr CTaTHCTHKY, HeoOGXoIMMyIO iz MOHHTODHHIA H
ONTHMH3AMH NPOU3BOANTEIGHOCTH CETH.

MSC npenocraBnser mpoueaypst 6ezonacHocTH, MCHONb3yeMBle  Jid
YHpaBleHUs AOCTYIIOM K paioKaHanaM.

MSC . ygactByer B ympaBneHMH BBHI3OBaMH, HO TalKke ynpasiser
NpoueAypaMH  NEPENaYd  yNpaBNeHMAs B JONOMHEHHE K  pErkCTpaLHH
MECTONONOXKEHHA H NIepefade ynpasieHnA B noacucreme 6a3080ii cranmuum (BSS).
PerncTpamms  Mectononoxenus MOOHIBHBIX CTaHUMI  HeoGxomuma s
obecrieueHus nepeafipecaliy BLI30BOB OT aGOHEHTOB TeNe(OHHON CBA3M 06Iero
MONE30BAHUA WIH Apyrux aboneHTOB MOOMIBHOH CBA3U K aGOHEHTaM MOGHILHOIM
cBa3u. Ilpouenypa nepeanpecamuy BEI30BOB CIOCOGHA NOANEPIKHBATE COCMHHEHHE
H NO3BOJIACT MOOWILHEIM CTAHIMM CBA3BIBATHECA NMPH HEPEMEMICHHM M3 ONHOH
30HE! OGCIY)KHBAaHHA B JPYrylo. B COTOBBIX CTaHIMAX, KOTOPHIE YNpaBAsIOTCH
ONHHM KOHTpoJUIepoM Ga3zoBoii craniyy (BSC), Bb130BH Nepenarorcsa 3tam BSC.
Korna BHLI3OBEI MapmIpyTM3MpYIOTCA MEXAy HBYMA CETIAMH, YIpaBiseMbIMH
pasubiMd BSC, nepeHuHOe ynpasjieHde BeuionHserca Ha MSC. Craggapr GSM
OpeAYCMATPUBAET NPOLEAYPH TNEpeaipecallid BEI3OBOB MEXJIy CeTAMH
(xonTpONIEpaME), mpuHamIexamMMH pasHLIM MSC. Mo6mnbHbie cTaHuEM
THOCTOAHHO KOHTPOJHPYIOTCA C NOMOIIBIO PETHCTPOB CTATYCa KOMMYTALHOHHOTO
uentpa (HLR) ¥ nepememenns (VLR). HLR xpaHuT dacts MHQopMauuu o
MECTONOJIOKEHHH /060l MOOGHIBHON CTaHUMHM, KOTOpad MO3BOJSET CTAHIMM
OTMPaBNATL BEI30B B UEHTp KoMmyTanud. Peectp HLR copepxmr Tekymmii
MEXAyHapONHELI HACHTHGHKAIMOBHELS HOMep aboHenTa (IMSI).

OH FHCHOML3yeTcA Wi BACHTUDHXALMM MOGMIBHON CTAaHUMM B eHTpe
ayrerTudukaipn (AUC) (tabmane: 2.2, 2.3).

14



Tabmmna 2.2
CopepiKuMoe AOJTOCPOYHBIX JaHHEIX, Xpauaimuxcsa B HLR u VLR

Conep)xuMoe NONTMOCPOYHAIX JaHHKIX, Xpanamuxcs B HLR u VLR
| HLR [ | VLR
1 IMSI - MexxnydaponHBlf HACHTHOUKAHOHHBI HOMep
MOGIIIEHOrO a6oHeHTa.
2 ISDN - HoMep MOOHWILHOM CTAHIMHM B MEXKYHApOOHOK
CETH.
3. Kareropus MoOHITEHOM CTaHIMH _
4 Kmo4 ayreHTHOHKALHAH
5 THII CITy%051 MONNEPKKH
6 HHAeKc 3aKpHITOi rPyNE! MOJIB30BaTeNeH
7 Kon 650KHpOBKH 3aKpHITOH IPYNIIE! NIOJIB30BATENCH
8 CopepxaHHe OCHOBHEIX BBEI3OBOB, KOTOPHIC MOXHO
nepeanpecoBarTh
9 YBenoMiIeHHE O 3BOHAIIEM ab0HEHTe
10 HnerTHpHAKANAOHHEN HOMED 3BOHAIEr0 aboHeHTa
11 PabGoumii rpadpuk .
12 YBenomMileHye O BEI3EIBAEMOM a0OHEHTE
13 KOHTPOJIF CHTHAJIM3ALHY NPH MOAKTIOYCHAH a0OHSHTOR
14 Bo3moxXBOCTH (MHCTPYMEHTHI) 3aKpHLITOH  IpPYIIIH
noNk30Barenei
15 TIpHBHJIErAH 3aKPHITO IPYIIIH MOJB30BATEIICH
16 3anpemeHHble ACXOAAMME 3BOHKH B 3aKPHITOH rpymme
noJys30Barenei
17 MakcHMaIbHOE KOJIHYECTBO HOMIHCYHKOB
18 Hcnosns3yeMbliii mapois
HLR
19 Kiracc npHOpATETHOTO AOCTYNA
20 Bxopsmpe 3BOHK® 3ampemieHbl B 3aKpHITOM rpymme
TioJIb30BaTeNcH

Ha mpaxtake HLR Brmouwaer B ce02 6a3y HaHHBIX abOHEHTOB, KOTOpEIE
HOCTOSHHO MOMMHCAHK Ha CeTh. B HeM ykasaHE! BHIOpaHHEIE HOMEPa H apeca, a
TaKKe HCXOZHBIC NapaMeTpH aGOHEHTOB, COJICPXAHNE YCIYT CBA3M, CeNBANbHAS
HHpOpManHEs O MapmpyTH3alhM. 3aNHCHBAaeTCd HHPOpMAamMA © pOyMHHTE
abonenra (omm6ka), BmEOYas HHGOPMANMIO 06 AKTHBHEIX aGOHEHTaX H
cBg3annbLi ¢ VLR nnenTA(HKamMonHbIl Homep BpeMenr (TMSI).

Ecmn B cerw krcxomsko HLR, Bce MSC # VLR ceTH HMEIOT yaneHHEBIi
Aoctyn x namwbiv 3 HLR, B 6ase mammbix GyZer ofHa 3ammCh NONIMHCYMER,
Mo3TOMy Kanknbith oamscanKk HLR conepxuT ONpeneicHHy0 9acts obmero 6asa
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nmaHHBIX ceTH. JlocTyn k 6ase aGoHenToB ocymiecTRisercs no IMSI i MSISDN
- (HoMep abonenrta cern ISDN). Baza maHHBIX MOXET HCMOJb30BaTeca MSC wm-
VLR, npHHazIeXAIMUM JPYTHM CETAM, ANA o0eCcrieYeHHs MEXCETEBOTO POyMMHTIa

abOHEHTOB.
Tabnrma 2.3

ConepxaHue BpeMEeHHBIX JaHHBIX, Xpaaamuxca B HLR n VLR
Conepxanre BpeMEHHBIX JaHHBIX, XpaHgmuxca B HLR u VLR

HLR . VLR

Hacrpotiixn aymm:bmcamm H TMSI - 310 MexIyHapOIHBIH

mnd;msanm : nRe TTUGUKaMOHHEIE HOMEp
TIOJIL30BATENS 110 BPEMEHH.

BpemenHo#H HoMep MOGMIBLHOM HUnenrnduxarop 30HBI

CTaHOWH, KoTopo#i HazHaueH VLR _pacnoNIoXKeHHs

AJZpec MATPaMOHHOTO PErkcTpa Huacrpyxuuns o

VLR : HCTI0JIb30BAHMIO 62a30BbIX]
CEepBHCOB

30Ha nepeMemenns MOGHIBHON B pexmme «OcraderHoHt

CTaHIHH nepenan»

Yncno corta B pesieifHoit nepeaade Hactpoiixa ayreHTHOHKAUHH
o mAdpoBaHAA

Craryc perucTpands

Ecym ner orsera, TaliMep (npH

YIAJICHHH COeIHHCHHN) Oyner

yZaneH

ConepxaHue nNapois,

HCHOJIE3YEMOro B NaHHBIH MOMEHT
KoMMyHHUKaITMOHHAA AEeATEHHOCTE

BTOpEIM OCHOBHEIM  YCTPONCTBOM, KOHTDOJHPYIOIMM IepEMeIleHHe
MOOGWILHOH CTasmyH M3 30HBI B 30HY, ABideTcA perucrp mMurpaumn VLR. C ero
OOMONIBIO AOCTHraloTca HYHKIHMOHANBHEIE BO3MOXHOCTH MOOHIBHEIX CTAHIMI 32
npepesamn korTpormapyeMsrx HLR 30H. Korza 6a3oBas crammusa BSC, kotopas
ynpasnser rpymno#i 6a30BRIX CTaHIMIA, IepeMeIaeTcs W3 o/HOH 30HBI 06paboTkn
KOHTpOJUIepa B ApYryo 3oHy o6paborkn BSC, oHa pernctpupyerca HOBbIM BSC 1
BBOIMTCSA HOMEP OGNACTH CBA3M, Ile BEI30BB MOGHIbHOMN CTAHIMM JOCTaRIAIOTCA
B uHpopMammio VLR. . DTH perucTpH 3aMIieHH 3allOMHHAIOMIAM yc'rpoﬁcmom
B CJIy9ae NnpephiBaHu M3-3a Xpanenws NaHHeIX B HLR # VLR.

VLR Bmxmouaer Takyio uHpopmaumro, kax HLR, HO 3Ta nn(bopmaum
ocraerca B VLR, noka aGoHeHT He oxaxeTcs B 30He ynpassiicHua VLR.

GSM rpymmipyercs B reorpadugeckyio 308y (LA) B cern MOGHIBHOH cmn,
KOTOpOli mpricBaMBaeTcA CcOOCTBeHHBIH BacHTH(HKammonHef Homep (LAC).
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Kaxmpi VLR comepxur HHGOpMAIBIO O HECKONBKHX abonenrax LA. Korna
MOBWIHLHBIH aGOHEHT NepeMemaetcs U3 ogHoro LA B IpyTol, uHAdopMalEL O €ro
MECTONOJIOXKEHHH aBToMaTHIeckH obHomnaerca B VLR. Ecin cTaphlii H HOBEIH
LA HaxondaTcs NOA pasHbBIMH 3JIEMEHTaMH YNpaBJICHHA VLR, nmaHHEle B CTapoM
VLR 6ymyT yAaleHsI [ociie KONHPOBaHHA HOBOIO VLR. Texymmii agpec VLR
a6osxenTta B HLR Takoke GyneT oOHOBIIEH. 4

VLR mosBosseT NpuKpemHTs "moTepsHEBH" (MSRN) HoMep MOOWIEHOH
cramipy. Korma MoOWIBHAs CTaHUMA NPAHAMACT pXonsmuii BE3OB, VLR
BhiGupaer ero kak MSRN u mepenaer €ro B MSC, KoTOpEIi HanpasjifieT 3TOT
BHI30B Ha 6a30BLIE CTAHIHH, CJICAYIOMME 32 NBIKYIHMCST abOHEHTOM.

VLR TOATBEpXKAACT HOMEP. iepefjaud YHpaBiCHHA NPH Hepeasze
coemuHennit ot onHoro MSC k apyromy. Kpome Toro, VLR ynpasiseT HOBBIMH
pacnpenesiennamMy TMSI H nepenaer mx B MSC. OH ynpapjseT HpoueaypaMu
ayTeRTHGHKAIMHE BO BpeMs 0OpabOTKH BEI3OBOB. Tlo ycMoTpeHHro omeparopa
TMSI OH MOXET BpeMsA OT BPEMEHH H3MEHATECH, ITOOH! YCIIOXKHHTE NPONEXYPY
yaenTH(AKALYE a6oHerToB. VLR MOXET OpefoCTaB/IATH AOCTYN K 6ase JaHHBIX
uepe3 IMSI, TMSI wm MSRN. Kak npasmio, VLR Brmodaer B ce6s JOKUIBHYIO
Gasy HaHHBIX MOGHIBHEIX abOHEHTOB IyIA 30HBI, IIe HaxoauTcd aOOHEHT, 4TO
nosgojser HLR OTKMOYaTh NOCTOSHHBIE 3aMPOCEl H COKpAmars BpeMd,
HeobxomuMoe I 00CITyKHBAHHA BRI30BOB. _

Jins npefoTBPAlleHM] HECAHKUMOHMPOBAHHOTO HCHOJB30BAHHA PECYpcoB
CHCTEMBl CBA3M OyIyT BHEIpEHBI MEXaHH3MHl ayTeHTu(Hkanuw - cepraduxar
nozmHHEOCTH aboHenTa. LleHTp ayTeRTR}HKAINMN CONSPXHAT HECKOMBKO 6JI0KOB H
opM KOUEH W AITOPHTMOB ayTeHTHOHKAMHA. OH NPOBEPSET Y4CTHBIE JAHHEI
aboHeHTa H HCmoys3yeT ero / ee certb cBazH. AUS npunuMaeT pemenue O
napaMeTpax Ipoliecca ayTeHTHOHMKAIMH M onpeaenser kmod mmbposamms
aGOHEHTCKAX CTaHIHH Ha OCHOBe a3kl JIAHHEIX, PacHONOXEHHOM B perucrpe
nperruduxaum oGopynosanus (EIR).

Kaxxapli pa3s, Koraa abOHEHT HCIONB3YET CHCTEMy CBA3H, aGOHEHT NOJTyJaeT
crannapTHEI MOXY/b ayreHTRGuKaumH (SIM), cocTosmpii u3 MeXIYHapOIHOrO
HIeHTU(HKAIMOHHOTO  HOMEpa (IMSI), ayrentndukamum ¢ COGCTBEHHEIM
pEauBHAyabHEM ionodoM (Ki), amropava ayrenTagukamu (A3).

B pesymeTare OOMeHa NAHHBIMH MEXIYy MOGWISHOM CTaHmHed M CETHIO
BHINONAAETCA MOJHEH LMK ayTCHTHHKAIYE C HCTIONL30BaHAEM HE(OpMAITH,
peenenHol B SIM-KapTy, 4 aOOHEHTY PaspeliaeTcs HCnoMb30BaTh CETh.

INpouenypa MpOBEPKH HOMIHHHOCTH aboHeHTa cerH creayiomas. Cers
mepenaeT Ha MOGHIBHYIO CTaHIMIO CiydaliHoe uncno (RAND). B Hem 3naveHHe
orsera (SRES) ¢ HcnomsosanueM Ki H amroputwa ayrentadmxanmm A3, T.e
onpenenenseMeii Kak >

SRES =Ki*[RAND |

e e w a © - R

MoGHuNbRas CTAHIHA OTNpABIAET 3HAUGHME: §
KOTOpoe cpaBHMBaeT 3naveHie SRES co 3naveHuenM SRES 5
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Ecim npa 3havenns cosnagaior, MOOWIBHAs CTaHIMA Haumer nepenaqy

cooSmennii. B nporuBHoM cilydae COSIMHEHHE GyIeT motepswo, u mHaukatop

MOGWIBHO! CBA3H He GyZeT NMOKa3bIBaTh 3ajepiku. Pacuer SRES Brmonusercs

it obecnevenus KxoHpuueHUHANBHOCTH SIM-kapTeL Hexondunenumnansnas

uubopmanma (wanpumep, Ki) ue 6yner o6pabaTriBarscs B SIM-Monysne.
ITpouenypa ayrentudukaunn nokasaHa Ha PHCYHKe 2.2,

MS
K1 : Panuoxanan Cetnb
—l RAND (SRES)
A3
?
. . SRES Tofeer =

aaEeT
Puc. 2.2. TTpyHupn ayTeHTAGHKAIMHU

Perrcrp EIR - nnenTnduKaumy ycTpoiCTBa CONEPXHT UEHTPAIN30BAHHYIO
6azy J@HHBIX J1 7] OpOBEPKH NOJUTHHHOCTH MEXHYHapOIHOTO
BAEHTRQUKALMOHHOrO HOMEpa 06GopynoBaHMA MOGHWIbHOM cramumu (IMEI). Bta
6a3za NaHHBIX OpeIHA3HAYEHA HCKIIOYHTEIBLHO It 00OPYNOBaHMA MOOGHIBHEIX
cranuuii. basza naunex EIR coctout M3 cnacka Homepos IMEIL, opraunsoBanHsix
cnexyonEM o6pazomM.

BEJIbIA CIIACOK - comepxut Homep IMEI NaHHBIX, MpHKpeIIEHHEIX K
ABTOPH30BaHHBIM MOGHJIBHBIM CT2HIAAM.

YEPHBIM CHHCOK - comepiwr Homep IMEI mMoGwibHbIX cranmmii,
KOTOpEle ObUIM YKpanieHHl WIH OTKIOHEHBI 1O APYIHM NPHYHHAM BO BpeMs
00CITyKHBAHHA.

CEPBIH CITHCOK - Ecimu 3T0 He CYHTACTCA OCHOBAHHEM [UNA BHECEHHA B
YepHEI CIHCOK, NporpaMmHoe obecmegense Oyner Bimowars Homep IMEI
MOORIBHO#M cTaHIMH, Ha KOTOPOM GBUIM 0GHApYKEHEI MPOGNEMBI C NAHHBIMH.

K 6asze naunrix EIR M0XHO monywHTs yAaneHHB noctyn gepes MSC aroii
CeTH, a Takxke gepe3 MSC U3 Apyrux MoOHWIBHBIX ceTel.

Kak u B pexxume HLR, B cer Moxer GBI Heckoibko EIR, npu 3ToMm kaknas
EIR ynpasmser onpegeneHHblMH rpynmamH IMEL MSC Bxmogaer B cebs
nepeAaTdyk, KOTOpei Bo3spainaer anpec EIR, koraa Bel noxygaere omep IMEI,
M YIIPaBJIIET COOTBETCTBYIOMEH 9acThio 6a3bl AAHHBIX YCTPOMCTBA.

IWF - MexcereBoe QyHKIMOHAILHOE COETHHEHHE - OMHA H3 COCTABJILIOMIMX
MSC. 3to no3sposser abGOHEHTaM HCHONB30BaTh CPEACTBA A H3MEHEHHS
NPOTOKOJIOB ¥ CKOPOCTH NIEPeAad NaHHLIX, KOTOPHIC MOTYT NEPERABATECA MEXKIY
OkoHewHBIM obopynosammeM ceri GSM (DIE) M OGBIYHBIM OKOHEYHBIM
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o6opyfOBaHHEM 3apeTHCTPHPOBAHHOH  CETH. DYHKIHEOHANBEHOE COCHHHEHME
«OTKJIOYAET» MomeM OT coGCTBeHHOro G6aHKa yCTpoicrsa UiA MOAKIIOHNCHAS K
COOTBETCTBYIOIIEMy MOZEMY YKa3aHHOM ceTH. IWF npenocraBifer npAMEe
unTepdelicEl THMa COENMHEHMS Ui o6opynoBaHHs, MOCTABNACMOro ¢
060pyAOBaHHEM, TAKOTO KAK IIaKET JaHHEIX POTOKOIA X.25 PAD.

ESC - MSC wucmomssyercs PSTN jmns Bcex TeneQOHHBIX KaHANOB
(HE3aBACHMO OT HX JUTHHBI), BKIIIOYad pajiHokaHai cetel GSM, u3-32 PpE3HIECKHX
3ajepkeK B MapmpyTaX PpaclpoCTpaHeHHs MOMABJICHHA 3Xa. Trmrassnt
Ppe30HaHCHLIH OPHHTEP MOXET ofecneYnTs HHTEpBaln 68 MAUMCEKYHA Ha y1acTKe
MeXIy BEIXOOM ES M 3aImicaHHEM TellepOHOM TeliehOHHOMH CeTH.

O6u2s 3ajlepxKa, BHI3BaHHas .. obpaGorkoit CHUrHaa,
KOZMpOBAHHEM/IEKONMPOBAHHEM PEUH, KOMPOBAHHEM KaHATA H T. I B kanane
GSM 1 NpSMOro M oGpaTHOrO PacIpoCTpaHEeHHs, COCTaBiseT okono 180 Mc.
SOrta 3aepiKKa MOXeT GHITH He3aMETHA [IA ABIDKYIIETocs aGOHEHTa, eCIH He
BKMIOYEH THOpHOHBIL TpaHC)OPMATOP C  YETHIPEXNPOBOAHBIM  TPAKTOM
MepeKTIOTEHHs U3 ABYXOPOBONHOIO PeXHMa, KOTOPEI JOIDKCH GBLITH YCTAHOBJIEH
B MSC, MNOCKOJNBKY CTaHHNAapTHOE COeNMHEHHE Ha TeleOHHOM KaHane -
neyxnposomHoe. -mposofaHol PSTN. Ilpu nomwmodeHrH [ByX aGOHEHTOB

oif CeTH 3X0 OTCYTCTBYeT. 3alepxKu B mepeaade curHaios mo GSM-
Tpakty 6e3 Bimodenns OC paspaxaiorT aGOHEHTOB, NpEPHIBAIOT PasTOBOP M
OTBJIEKAIOT BHUMAaHHE.

OMS - HeHTp 3KCIUTyaTalMM M oOCHyXHBaHMA SBISETCd UEHTPANBHBIM
anemeHToM ceTH GSM, KoTophiii 06ecneunBaeT KOHTPOb M YIIpaRJIEHHE APYTHMH
KOMITOHEHTAMH CETH, a TakKe KOHTPONb kxadecTBa. OMS X.25 mHTErpHpyercs ¢
JpYTHMH KOMIOHEHTaMM CeTH GSM depes xaHamki mepenaud JAaHHEIX. OMS
npenocTaBiAeT GyHkuMIo 06paGoTKH aBapHIfHBIX CHIHANOB, MpeXHASHAYECHHYIO
I YBEOOMIECHHS OGCITy)XHBAIOIIEr0 NepcoHala H 3amMcH MHpopMammM o6
apapHiHBIX CHTYalHsX B PYTHX KOMIIOHEHTAX CETH.

B 3aBHCHMOCTH OT Xapaktepa npo6ieMs: OMS MOMXET HCHpaBHTh ee
aBTOMATHIECKH HIM NPH aKTHBHOM BMEHIATENILCTBE COTpyAHHKA. OMS Moxer
OTCHEKUBATE COCTOAHHE CETEBOro OGOPY/OBaHHS M XOJ BHI30BA MOGHIIBHOM
cranumn. OMS HMeeT BO3MOXHOCTE YIIPaBIATE Harpy3kol B cetd. DddexraBHOE
YNpaB/eHHE BIIIOYACT B ce6 c6OP CTATHCTHKM HArpy3KH OT KOMIOHEHTOB CETH
GSM, 3anuck HX B (ailibl Ha AMCK M OTOGpakeHHe HX IS BH3YANBHOTO aHANM3A.
OMS ofecnednBacT ympaBieHHWe 6a3oii MaHHLIX H3MEHEHMH WPOrPAMMHOIO
obecneuenis M KOHQUIYpalWii CETEBRIX ayleMeHTOB. 3arpy3ka NPOrpaMMHOTO
obecniedeHys B NaMATH BRNOMHACTCS M3 OMS B Apyrue MeMEHTH CETH HIH M3
uBx B OMS.

NMC - Lentp ynparieHns ceTsio GSM uMeer BOSMOXHOCTS oGecneumBaTsh
PaUHOHANBEHOS  HEPApPXUYECKOE YNpaBJCHEE ceThio. OH  ofecmeampaer
3KCIUTYaTAIHIO H OGCITY)KHBAaHHE HA BCEX YPOBHAX CETH HpPH NOANEPXKKE NEHTPOB
OMS, oTBeqaromyx 3a YNpaBliecHHEe perHOHANBHEIMK ceTamm. [ICY obecneuamBaer
rpapmiecKoe ympaBiicHHE BCEH CETHIO M  OGECHEYMBAET JMCIIETIEPCKOE
YTIPAaBJICHKE CETEIO B CJIYae CIOKHOMA Ype3BEIYaliHON CHTyaIHH, TaKkoi Kak OTKa3
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WIH neperpyska y3moB. Kpome Toro, oH OTC/EKHEAET COCTOAHHE yCTpoficTaa
aBTOMATHYCCKOrO YNpamieHnd, paGoTalomiero Ha CeTeBOM O6OpynoBaumu, u
orofpakaeT cocrogHue cetn mus oneparopoB NMC Ha auciuiee. 3To nossonser
orepaTopaM KOHTPOJHPOBATH PErHOHAILHBIE IPOGNEMBI H, IPH HEOOXomHUMocTH,
OMS, xoTopas OTBEYacT 32 KOHKpeTHyI0 06macTh. TakuM 06pasoM, corpymmux
NMC 3HaeT cocTosHUE BCeil CeTH ¥ HHCTPYKTHpYET cotpymnuka OMS namennts
CTPATErHIO A1 pelleHAA PErHOHAIEHOM HpoOeMsl.

NMC doxycHpyeTcs Ha MapIpyTax CUTHATH3AUMH H CoeIMHeHMAX Mexny
y3/laMH, HOCKOJBKY He JONyCKaeT MeperpyskH CeTH. Mapmpyrusauug
coemunenni GSM w# PSTN koHTpoiMpyercd QA NpEACTBpAameHHs
pacnpocTpaveHus neperpyskH cetd. IIpu stoM corpvyHHK NMC cornacossmaer
BOIPOCH! YIPaBJCHHAA CEThI0 ¢ ApyraM coTpyaunxoM NMC. NMC obecneunsaer
rpadHueckoe ynpaBlieHHE CeTeBEIM OOOpYJOBaHMEM MOACHCTEMEl 6a3oBoit
crammuu (BSS). Korma aGoHeHTH HMEIOT JHOCTYH K CHCTEME C BBICOKHM
npropHTeToM (Cayx6b1 SKCTPEHHOR MOMOIIH), NPONEAYPh! YNpaBleHHS, Takue
KaK  (UIPHODHTETHOE  HCNONB30BAaHME», MOFYT OBITH  BIIOYEHEI B
3KCNEPHMEHTANBHBIX CHTyanuax oneparopoB NMC.

Ecau noxansnas OMS cunraercs He o6cmyxusaeMoit, NMC MOXeT B3ATh Ha
ce6A OTBETCTBEHHOCTH B Juobolt o6nactu, rae OMS neiicTByer xak TpaH3WTHas
Touka Mexxay NVC cern B oSopynopanueM. NMC npenocrasnser oneparopam
¢$ynxuum, ananoragHsle GyHkmus OMS.

NMC sBiIgeTCS BOXKHEIM HHCTPYMEHTOM JUIA IUIAHHPOBAHHA CETH, MOCKOJILKY
NMC KOHTpONHMpYeT CeTh M €€ MPOH3BOAMTENILHOCTh HA CETEBOM YPOBHE, B
YaCTHOCTH, 00ecTieuHBas IIaHHPOBAHUE CETH AaHHEIMH, xompue ONpeENeNAIOT ee
ONTHMAJILHOE Pa3BHTHE.

BSS - 310 O60pynoBanmMe 6Ga30BOli CTaHIMM, KOTOpPOS BKIIOY9aeT B cebs
KOHTpoJIeps 6a30Bbix craHiuil (BSC) 1 6a30BEIe CTAHIIHHA IPHEMONEPEHATIHKOB
(BTS). KoHTposmiepr 6a30BBIX CTaHIM MOTYT YNIPABIATh HECKOJIBKUMHU ONOKaMH
NpHEMHMK-TIepeAaTadk. BSS ynpaBnser pacnpefielieHAEM paauOKaHAJoB,
KOHTPOJHPYET COEeJHHEHHS, peryJqupyeT HX HOCHeNOBATENLHOCTh, PEryJHpyeT
PeXUM NePeMBIYKH JACTOTHI, MOAY/IILMIO H AEMOJYNALFIO CHTHANIA, KOAUPOBaHHE
¥ ICKOMHPOBAaHHE COOOMIEHNI, KONHpOBAaHHE PedH, aNANTALMIO pedH, NAHHBIX H
CKOPOCTH BEBoBa. OIpeneiser NOPANOK, B KOTOPOM HEPCOHANLHEIA BEI30B
COOGMEHHSA OTTIpaB/IEHEL.

BSS eomonmmfer HexoTopele ¢ymxuum B pab6ore MSC, HLR, VLR,
HampHMep: OCBOGOXKIEHHe KaHana moj ympasnenueM MSC, Ho MSC moxer
3aNpoCcHTH 6a30BYI0 CTAHLMIO MPENOCTABHTH OCBOGOXKICHHE KaHANA, €CITH BHI3OB
He BbIIONHAETCS H3-32 paguonomex. BSS m MSC coBMecTHO peamusyior
OpHOPHTETHYIO Depefady NAaHHEX MII ONPEACHCHHBIX KATerophif MOOGHIBHBIX
CTaHIpl.

TSE - Tparckoaep, npeobpa3yromuli BEIXOAHEIC CHIHAMBLI KaHala Nepenaqn
pear H gaHEkx MSC (64 x6ur / ¢ IKM) B mosBieBRHEe COOTBETCTBYIOIUEX
pexomenpaimii GSM (pexoMenmanuit GSM 04.08) Ha pannouHTepdeiice.
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CxopocTh Nepefady peud B OH(GPOBOM BHAE COIJIACHO 3THM TpeGOBaHHAM
cocraBiger 13 kb6ur/c. OTOT KaHan LM(POBOro pev4eBOro CHrHala Ha3HIBaeTCH
«monHas ckopoctsy. CTaHmapT NpeqyCMaTpHBAEcT HCIONLE30BaHMe B Oymymem

MOJIYCKOPOCTHOrO pedeRoro KaHaia (CXopocTh nepenadn 6,5 k6HT/c).
CHIDKEHHE CKOPOCTH mnepefayn o6ecreuHBacTcs 3a CYET HCHOB30BaHHA

CMIELMATTEHOrO ~ YCTPOHCTBAa mMpeobpasopaHhs pedH, KOTOPOE HCHONL3YeT
KoIupoBaHue ¢ JrHeliHsM npeaukaroM (LPC), noiarecpovsoe IpOrHO3HPOBaHHE
(LTP) u ocraroyHOe HMuynscHoe Bo36yxnenne (RPE - unorna Ha3bBacMoe

RELP).
Tpanckogep OOBMHO CTaBHTCA B CBa3Ke ¢ MSS, B koTopoM mepenaua

UM(PpPOBBIX coobmeHHi B Hanp2wieHAN 6a30BBIX CTaHIMI - KoHTpOUIEras BSC
nobapiiserca B IOTOK CO CKOPOCTHIO mepenadd 13 kGHT/c myTeM RoGaBieHns
JAONOJIHKTENLHEIX OHTOB (CcTadMHTa) B NHOTOK. CKOPOCTh IEpENavH AAHHEIX
cocranigeT 16 kOut/c. 3aTeM OH CxxmMaeTcs 4 pasa [0 CTAHAAPTHOrO kaHana 64
kbut/c. Takum o6pasoM, Oymer chopmupoBaHa 30-kaHambHas JaHMA ICM,
KoTopas Oyzer - mepemaBath 120 pedeBBIX KaHANOB, ONpeAEICHHEIX
pexoMeHmauuamMu GSM.

IllectHamuareni kaHan (64 kx6ur / c) 3apwepmpoaau is  mepenavyd
HH(OpMAIK CHTHAH3AIMH (BPEMEHHOTO OKHa» H OOBIMHO BKIIOYAeT B cebs
rpaguxy SS N7 wm LAPD. Jpyro# kaHan (64 KOHT/C) MOXET NepefiaBaTh NakeT
HaHHEBIX, COBMECTHMBIH ¢ nmpotokonioM MKCT X.25.

TaxumM 06pa3oM, pe3ysIETHpYIOINas CKOPOCTh fiepefatH Ha 3ToM HMAETepdeiice
cocraBiser 30x64 x6ur/c + 64 x6uT/c + 64 KO6HUT/C = 2048 KOHT/C.

MC - mo6GmnbHad CTaHIMA, B COCTaB KOTOpoi#l BXOmMT oGopynoBaHMe,
CIyXkalnee JyId OpraHH3alHH AOCTyna aGoHeHTOB cerelf GSM k cymecTByrommM
(UKCHPOBAHHEIM CETAM TeJleKOMMYHHKalH. B cooTBercTBEM CO CTaHmapToM
GSM npHeATH 5 KN1acCOB MOOHILHBIX CTAHIMI: OT MOAENH Kiacca 1 ¢ BRIXOTHOM
MommHocTsio 20 BT, ycTaHOBJIEHHOH B TPaHCIOPTHOH MOZENH, A0 NOPTATHBHOMN
MoaeNM Kiacca 5 ¢ MakcuManbHod MomHocTsio 0,8 Bt. HMeercs amammeBsHas
PEeTryNMpoBKa MOIIHOCTH Iiepefarduka s obecneyeHus HeOOXOAHMOro KadecTsa
CBSI3H MIPH Nepejiaye COOOmeHuA.

Mo6uieRas cTaHIMA M MOGWIBHEIM aGOHEHT He MOAKIIOYEHEL. Y KaXIOro
aGOHEeHTa eCcTs MENIYHApOIHEIN MACHTHHKANMOHHEEH Homep (IMSI), KoTopELi
3amicaH Ha €ro HMHTeUIekTyanmsHOM kapre. Takoli momxon mossomser
YCTaHaB/IMBATh pPANHONPHEMHMKH B apEHOBaHHEIX TAKCH H aBTOMOOMILX.
Kaxpoit MOGHIBHOM CTAHIHH IIPHCBaHBaeTCs MEXXYHAPOAHBIH
unenTHpukaumonHst  Homep (IMEI). Otor HOMep HCmONB3yerca i
g'%ehzlllo’mpamem AOCTYNa YKpaJIeHHOH HJIA HEaBTOPH3OBAHHOM CTAHIMH K CETH
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. OCHOBHEIE TeXHWYECKHE xapaxcrepuc'rmm crangapra GSM.
. CTpyxTypHas cxema cTanmapra GSM.
. Onmummre 3amaev B QyHKIHH, KOTOpbie BBHILIONIHAET LICHTP KOMMYTaUMH

MOOHILHOH cBa3m MSC.

. Hepequcnm'e COACPKMMOE JOJTNOBPEMEHHBIX MAHHBIX, XPaHAMHXCA B

perrctpax HLR u VLR.

. Kax BHIOMHHTE Npoueypy NpOBEpKH MOIIMHHOCTA aGOHEHTa B cern?
. OGpACHHTe (QYHKIOHIO (YHKOMOHAILHOTO COEAMHEHMS MEKCOCHHHCHHS

IWF u pesonaropa ES.
OyBKUHAH, BHIOIHAEMEIE HEHTPOM SKCIUTyaTally 1 oﬁmymalmx OMS

BEITIONHAET 3Ty NMPOUERYpy?
O6msacnuTe coctas o6opynosanus BSS 6a30B0i cTaHIK ¥ ero GYHKLHH.

10.®ynxama Tpanckozepa TSE.
11.06%1CHATE CTPYKTYPHYIO CXEMy CTAaHIMH B IH(POBOM HBIDKCHHH.

OO6BsCHHTE CONlepKAHHE AONTOCPOUHBIX JAaHHBIX, Xpauauuxcs B HLR u VLR.



Hpakrageckas pa6ora Ne3
HccnenoBanme obmeli cereBol cxems! crangapra CDMA

3.1. Hens padoTni

H3yuyeHne OCHOBHEIX TEeXHMYECKHX XADaKTepHCTHK, CTPYKTYyp H
HHTEp(elicoB 1M(pPOBOI COTOBOMH CHCTEMBI PATMOCBA3H cTannapTa CDMA

3.2. 3apamme

1. O3naxomIeHHe ¢ OGIIFMH XaPaKTePUCTHKAMH CTaBiapTa CDMA.

2. HiccnenoBanue hyHKUMOHAIBHON CXEeMBI M XapaKTepHCTHK oGopynoBaHms. -
3. C6op uHpopmanmu o 610kax B 06IEH CTPYKTYPpe.

4. CocraBneHue oTera.

3.3. CTrpyKTypa OTIeTR

1. Haseanwme u uens pa6ors!.

2. Haueprure CTPYKTYPHYIO CXeMy CHCTeMH! LH(pPOBO pamuocBa3H B CTanzapre
CDMA ¥ 3anuminTe XapakTepHCTHKH YCTpOMHCTB.

3.4. KpaTkan AEQOPMAHSE

B ochose crammapra CDMA(Code Division Multiple Access) mexur
TEXHOJOrHs MyJIbTHCTaHIMOHHOTO ZIOCTYIIA C KOJOBHIM paspe/icHHeM KaHaios. B
cucremMax CDMA kaxanii 3ByKOBOH NMOTOK 0GO3HAYAETCA CBOMM YHBKIEHEIM
KOZIOM M YIepeaeTC Mo OJHOMY KaHally OJHOBDEMEHHO CO MHOTHMMHM APYTHMHM
3aKOMPOBAHHEIMH 3BYKOBEIMH MOTOKaMH. IIpHHMMalOmas cTOpOHA HCIIONB3yeT
HMCHHO 3TOT KOZ, 9WTOGH! OTAE/IHMTH CHTHAN OT INyMa. ExuscTBeHHasA pasHAna
MEXY MHOIHMHY I'OJIOCOBHIMP IOTOKAMH-3TO YHHKAIBHBIA KOJ.

Kak npasuno, nmprna xanana ovens Gonsmas, # xaxmsi 3BYKOBOH MOTOK
SatUMaeT BeCh CIeKTp Awanasona. JaHHas CHCTeMa HCHOMB3yeT HaGop KAHAIOB
mupuHo# 1,23 MI'u. 3Byx xommupyercs co ckopocTeio 8,55 K6mT/c, HO mponece
ONpENIENICHHA 3BYKOBOM AKTHBHOCTH H pPaXIMIHBIX CKOpocTell KOAHPOBAaHHA
MOXET YMEHBIUMTP NOTOK JaHHEIX g0 1200 6ur/c. B cucremax CDMA
YCTAHABNMBAIOTCY OYEHb NPOYHbIC H 3AINMIICHHEIE CTaGHIbHEIC COCHNHMHEHNA,
HECMOTPE Ha TO, YTO ypoBeHbP MOINHOCTH CHTHANA 9Ype3BEMYANHO HH30K.
Teoperiaecku pasmep curnana Mosxer GrTs crabee, IeM ypoBeHS Inyma.

B Texsonormn xomMposaHHOro N0CTYmIa, OCHOBAHHON HA HCHONE3OBAHMH
CHTHANOB  PACUIMPEHHOTrO  CNEKTPa, OOBIYHO HCIONB3yIoTCE  (pasoBhIe
MaHANY/MPOBAHHbIE CHIHAJNE, OPrAaHU3OBAHHEIE HA OCHOBE KOZHPOBaHHEIX
TNCeBRoCyqalinbix  mocnenoparensHOcTelt (IITK), o6nagaiommx  B3aummHO
(XOpOIIMMH) KOPPEKTHPYIOIMMH CBOHCTBAMH. BO3MOXKHOCTL HCIIONB3OBAHHS



paznmmanpx TITC nosBoyer abGoHeHram cucremMsl CDMA paGorare B oOuiei
HOJIOCE YaCTOT ¥ HCMONB30BaTh 000N KaHal.

K ocHOBHEHIM mNpeuMymecTBaM CTaHZapTHOM TexHonormu CDMA
OTHOCATCA: BBEICOKad YCTOHYHBOCTb K TajjaKUTaM IO CpPaBHEHHIO C
Y3KOHOJIOCHEIMM TaJIaKHTaMH, KOTOphie Ipeobpasyiorca B OOBIYHEIE MOMEXH B
npoHecce mnpeoOpa3oBaHMA CHTHaja B YNAKOBKY, BBICOKad CHOEKTpaibHad
3(dexTHBHOCTS B KaHamaX C MHOTOJYYEBHIM H3INYYCHHEM paJHOBOJH,
BO3MOJXHOCTH NOJK/IIOYEHAS KAHAJIOB C IUIABHBIM, MIEPEKIIOYEHHEN TTPH NIepexoe
aboneHTa M3 oHOI 30HH B Apyryio (hand over - hendover). Bee 6a30Bbie cTaHIMH
B CETH paboTaloT Ha OJHOH 9acToTe, MOITOMY HET HEOOXOOMMOCTH B YaCTOTHOM
IUI2HHPOBAaHKM. .REICOKAS WYYBCTBHTEJBHOCTb K PacCevBaHHMIO MOINHOCTH
a00HEHTCKMX CTaHUMi (MOGHIBHBIX CTAHIUMH) H HEOOXOAMMOCTS CHHXPOHH3ALHK
6a30BpIX cTammmii (craHmapr IS-95) ABNAIOTCA OCHOBHBIMH TPYHNHOCTAMHM IIPH
BHEIDCHMA JaHHOM TexHonormd. IIpy cHHXpoOHM3amu#u 6a30BBIX CTaHLMHA
ucnom3yercs GPS (Global position system — rio6anshas cucrema onpeneneHnA
reorpagHIecKkoro MOJOKEHUA C NOMOMIBIO MCKYCCTBEHHBIX CIYTHHKOB 3eMIIHM).
Cucrema nozeibkHOM pamuocBsasH ¢ kasaioM CDMA, konoBem pasfienieHHEM
aboHeHTOB o06mero TmoJB30BaHHMsA, Oblna BHepBhie paspaboraHa (upmoH
Qualcomm (CIIIA) u ycnemso pa3pabarsBaerca upmoit MOTOROLA.

B CHIA 6wu1 npausaT cranaapt cucreMbl CDMA mop massammem IS-95.
KoMMepueckas cHCTeMa C KOAOBHIM pa3helieHHMEM KaHAIOB ObUla BIEPBHIE
BBeZicHa B Mupe xoMnanueii Hutchison Telephone B 1995 romy. HanHas ceTh
cocTouT u3 oGopynosanna ¢pupmel MOTOROLA = noctpoeda Ha 6aze craHLUMH
SC9600 u xommMyTamuoHusiX crammii EMX 2500. Ilpu cospamum crampapTa
CDMA OCHOBHOMH LeIBI0 OBUIO YBENMUCHHE €MKOCTH CHCTEMEI PalMOCBA3H HE
MEHEe YeM B JECATh pa3 NO CPaBHEHMIO C AHAJIONOBOM M MOBHINIEHME JO STOTO
YpoBHA 3($eKTHBHOCTH HCHIONB30BAHMA BEIICJIEHHOTO YaCTOTHOT'O CIIEKTPa.

TIpusnun CDMA ocHOBaH Ha MCIIOIE30BaHHH IIHPOKONOIOCHEIX CHTHAJIOB,
[oJIoCa NpOIYCKAHUA KOTOPHIX 3HAYMTENbHO IIMpe, 4YeM Iojioca 4acToT,
HCHONB3yeMBIX OpH oObMHOH mepenade cooOmweHuli. B oCHOBE 3TOro JIEHKHT
METO/, MORYJIAIHH, TPHMMEHABIIHHCS B BOCHHOM PaZlMOCBA3H C HOBOJILHO JaBHHMX
BPEMEH C HCHOB30BaHMEM HOMEXOYCTOHYHBOTO MM IMPOKONOJIOCHOrO CHrHajla
(SHSS, CPS) (SHSS mmm CPS: anrn.spread spectrum B JHTeparype Tepmus spread
O3HAYaeT «PaCIFpPEHHBI» WIM «PACHIMpEHHBI» CIHEXTp, T. €. IoJe3Had
HH(OpMaIMA «PACIPOCTPAHAETCS» O 3HAYMTENBHO PACIIHPEHHOMY YacTOTHOMY
OHAana3oHy no CpaBHEHHIO C OOBLIMHOM Y3KOMOJNOCHOH. 370 nesaerca IMyTEM
YMHOXKEHHA TNOJIE3HOM IOC/EA0BaTeNFHOCTH OHTOB MH(OPMANMY HA HMMITYJBCH
NCEeBJOCHYYalHEIX IOC/IENOBATENBHOCTEN, KOTOphile HaMHOro kopode. B
pe3ynbrare ofpasyerca CHrHayi C ropasno GONBIIMM YaCTOTHLEIM AUATIA30HOM H
MeHbIIeli HHTEHCHBHOCTBIO IO CPAaBHEHMIO C Y3KONOJNOCHON MOXy/ANHEH.
MynETACTAaHIMOHHBI MOCTYNl C KOROBEIM Da3ZieNicHHEM KaHaJIOB B CTaHAapTe
CDMA wcnoms3yerca Taxko#f mpHeM, Kak momynsuma DSSSS (direct-sequence
spread spectrum — «paBIIbHas NOCIEAOBATENLHOCTH PACIIMPEHHONO CTIEKTPaY),
TO €CTh IMIYMOBBIX CHIHAJIOB.
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OcHoBHoO# npo6sieMo#i mpu co3panud HSAT-cucreM cranpapra CDMA
ABNACTCA H3IrOTOBJIEHHEC ManOPaGapr—rmwc, MAUTOMOMOIHEIX H
MHorodyHkumoHambHeIX CPS - «CxxuMaromux» yctpoiictB. J[o CHX mop 3r1a
npofneMa ycCnemmHoO pemanackh padIMYHEIMH (HpMaMHM, B TOM 49HCIE IO
pexoMeHAaluH AMepuKkaHcko# ¢npMel Qualcomm B CIIIA 651 OpHHAT cTaHAAPT
IS-95 nna cucremst CDMA HSAT. B Espone B pasiuaHEIX npanoxeHusx Race
6eu1 paspaboranm npoextr CODIT (code division testted), ocHOBHOM NeNEI0
KOTOpOrO SABIAETCS BO3MOXHOCTH Hcmonb3oBaHus UMTS/Fplmts Tpersero
TOKOJICHHS B cranzapTe CDMA.

OcuHeopHBIe. XapaKTepHCTHKH craHaapTa IS-95. OcHOBHOH HenEio
paspaGoTKH 3TOrO CTaHASnTa SABJIETCA yBenHueHne eMkocTH. HSAT mo
CPaBHEHMIO C aHaNOroBhIMH. Texaudeckue TpeGoBamms kK cHcreme CDMA
chopmympoBanbl  Accoumnampeli HENyCTpHH cBasu (TIA) B cnemyrommx
CTaHJaprax: :

Papuounnrepdeiic HC-95-KJTMA

1S-96-CDMA pasroBopHbie yCITyTH

1S-97-CDMA nomBmxHas CTaHIHs

bazosas cranuus IS-98-CDMA

18-99-ciyx6a nepenaan namaex CDMA .

Cucrema paccunTana Ha pa6oTy B Auanasone 800 MI'u, BEIIeneHHOM It
cerei HSAT cranmapravu AMPS/DAMPS. OIHHM H3 TEXHOJIOTHYECKHX
nperMymecte CDMA sBiseTcs CeKpeTHOCTh (KOH(HAESHIMATHHOCTE) CBA3H,
noatoMy mubpopanke cooSmenuii He TpebyeTca. !

Cranpapr IS-95 ucnons3yer npaBmIBHOE PaCMpPEHHE YaCTOTHONO CHEKTpa
Ha OCHOBE 64 mocnenoBaTesBHOCTeH (GyHKumii Yomma. PasrosopHsie cooGmenns
npeobpasyiores o anroputMy SELP co cxopoctsio npeoGpasopanns 8000 6Hyc,
B TO BpeMd KaK B KaHalaX OHM Nepepaiorca m0 9600 6ur / ¢ ¢ yderom
JIOTIOJIHUTENLHOTO CHMBOJIA VI TOBBIIICHHS YCTONYMBOCTH K TaJIaKIUHAIMAM.
Cucrema obecniewnBaeT pexum paboTsl Ra ckopocTax 4800, 2400 1 1200 6ur/c.
Ilpr nepemave "BHH3 “B cHCTeMe HCIIOJIL3YETCH I1aKeTHOE KOAHPOBAHHE CO
ckopoctelo 1/2, a” mepx" - 1/3. Kpome Toro, B mepelaue HCHOB3YeTCS
viepeNoBaHHe COOGIIeHuH, a B ipreMe-Iekonep Burepbi ¢ (MATKHM» pemeHneM.

Kanan cBasu cranmapra Qualcomm CDMA 3ammmaer monocy 1.25 MTIn,
TNIPH 3TOM OCHOBHEIC XapaKTEPHCTHKW M TEXHHUECKHE NApaMerpsl NPHBENCHE! B
Tabmuue 3.1.

B pesyisTare oTpaxenus Ba npueMe CArHANEL MOCTYNAIOMKE C Pa3IHYHOH
3anepxKoH, 06pabaThBalOTCA pa3neNkHO, 3aTeM IPOH3BOHATCS npabaBKa Io Becy.
Takoe cobmonenne peXxuMa InpHeMa B JNOCTATOMHOH CTENEHH CHIDKAET
HEraTuBHOE RIMAHKE 3¢ dekra MHOrOMyUeBOCTH. .



OcHOBHasd HHTEpNpeTalHA H TEXHHYECKHE TapaMeTph
craaaapra Qualcomm CDMA

Tabmuua 3.1.

Jnanason wacToT nepexayn MS

824,040 — 848,970 MHz

JImanasoH gactor nepefadn BTS

869.040 — 893.970 MHz

OTHOCHTENBHAA HCEPCHs Hecymel 9acToTl MC | + 2,5 %107

OTHOCHTeNbHas [uCTepcHa Hecymeii 9acTotsl BTS |+ 5 #107°

OTHOCHTEIIBHAS AUCIIEPCHA THTIA MOLYJISLHH QPSK (BTS), O-QPSK (MS)
IInprna criexTpa nepeaBacMoro CHraana

Carxu na 3 nb - 1,25 MHz L
Carxu 5a 40 1B ) 1,50 MHz
Taxkrosas vacrora IITK 1,2288 MHz

Komraectso asemenToB B IITK

Jna BTC 32768 bit

Jna MC 2% 1bit

Kosmaectso xaBaoB B 1 Hocutene BTC

1 mwIOTHEIA KaHa

1 CHTHABHELH KaHaX

7. TMYHEIe KaHATB! BHI30BOB
55 KaHAIOB CBA3H

KoymgecTBo xanainoB MS

1 xaHan KCMONB30BaHUA
1 xaHan ces3u

CKOpOCTE mepeliaTH JaHHBIX

- B KaHaJle CHHXPOHU3AIHH 1200 bit/s

- B JIAYHOM KaHaJle BHI30Ba H UCMOJIB30BaHMAA 9600,4800 bit/s
- B KaHaJle CBA3H 9600,4800,2400,1200 bit/s
Konppopanne B kaHanax nepenaun BTS O'ra anmmx  OGwulad

(Cuux. KanaJi. JoraHbn 380HOK. 6Horpadms)

xomtamr= % K=9

Kozmposamqe B KaHajnax nepegasu MS

64-6urHOE KOmMpoBanue ¢ U
= 1/3, ¢ =9 curHana Yomua

OTHOmICHAE . 2HEPrYM HHQOPMALMOHHOTO OMTa B
OpHeMHMKE K CHEKTpaibHOM IDIOTHOCTH IOyMa
(En/NO)

6-7dB

Maxcumanenas s¢dexraBrHas MomHocTs nepexaun | Mo 50 Vit
BTS

Maxcrmanpaas 3¢bhekTHBHas MOMHOCTH NepeJa s

MS 63 W

1 xnace 25W

2 xnaec 1,0W

3 wacc

ToumocTs yTipanineHnd DATaHUEM Nevenarauka MS | +/- 0,5 dB

Jina paspenseoli mudpoBol 0OpaboTKA CHTHAIOB Ha KAKIOM NPHEMHOM
KanaJie napauiesisHo paboraror 4 koppenstopa B BTC u 3 kxoppensropa 8 MC.
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Kpowme Toro, napauiensHsie KOPPENIATOPE! 0T BO3MOXKHOCTh PEATH30BaTh
PEXHMM IUIABHOTO NEPEKIOYEHHA «mepenaau scraders;y (Soft Handoff) mpu
NEPECEUCHHH IpaHHll. 3TO NPOMCXOIUT M3-33 Toro, yro MS ynpasnserca gyma
unu Gonee BTS. Tpanckozep, BXONAIKI B cOocTaB OCHOBHOIO obopyznoranus,
OLICHHBACT KaY€CTBO IPHEMA CHTHasOB, HOCTYnalomux ot JgByx BTC,
TIOCPENCTBOM NOCIIEA0BATENLHEIX KaZpoB EHGopmarmu. (Prc. 3.1)

Puc. 3.1. Ipunnun «ckieuBanns " B 0QHO JyqInee OpEHHMACMEIX KapOB
© pa3HbIMH 6a30BEIMH CTAHIIHAMH

Ipouecc  onpepenerms HAWIyqmero Kampa-3T0 BHIGOp HoOCKHeAHEro
PE3YNETHpYIOIMero  curmana, KoToph#i (QopMHpyeTcs IyTeM IpHeMa H
Tlocienylomero cknexBaHHAs Kagpa C PAVUIHYHMIMHM 0a3OBEIMH CTAHIMSMH,
Y4acTBYIOIDHMH B “acTadernoli mepemaue”, ofecmeumBaromeli HempephBHOE
TNEPEKIOUCHHE H MUIABHEBI PexXuM. Ipu 3TOM 06ecneanBaeTCs BHICOKHI YPOBEHE
KadecTsa nprema peuensix coobmenHit ¥ HCKIOIAIOTCH nepeGon B ceancax CBA3H,
Kofmpme BCTpedaloTcs B CeTaX C APYTHMH CTaHIRPTHHIMH KaHAJIaMH CBA3H.

O6oGmennas crpykrypuas cxema crammapra CDMA mpHBeXeHa Ha
PHCyHKe 2. Kak Buawm, OCHOBHBIE 3JCMEHTH NPEICTaBICHHON CXeMEl
AHANIOTHYHEl TeM, YTO HMCNOME3YIOTCA B AHANOTOBHIX H H(pPOBEIX cTaHmapTax
Hsat. Passmua saxmowaercs TONEKO B TPHMECHCHHH YCTPOHCTBA, KOTOpOE
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OLEHNBAET Ka4ecTBO M BeIOMpaer Kaap (Su-Selection Unit). Kpome Toro, mua
peasalyu  OeclIyMHOro pexuMa» INepefaud ocraders " Mexny BTC,
YNpaBJisieMEIMH Pa3iIMIHBIME KOHTpoUIepamu (BCK).

ITpOTOKOMIBI YCTAHOBJICHMA CBA3M HCHOJIB3YIOT JIOTHUECKHME KaHaJL! B
CDMA, xorophie penarcs Ha npamele (forward), oGparsere (reverse),
“pocxofamue” nepenadd. CTpPyKkTypa TakMX KaHauoB craHpapra I1S-95
NpeJCTaBJIcHa Ha pHCyHKe 3.2.

TIpamo#i mAnoTHEIA KaHal CHYXHUT ANA CHHXPOHHM3auuH MS ¢ cerrio H
ympasJieRus curaanamMy BTS no BpeMenn, yacrore u dase.

Kanan CHHXpOHH3ALMM HCIONB3YyeTcs i1 HiaeHTHOuxkaummm BTC, ypoemeit
of6JydeH s MAIOTHON CHTHAAa, a3 TKC B BTC.

BTS _i_.l
\‘/' /" L
A | BSC |-
- A
2 r'y
|
\/ s o
| MSC  ->1sDn
( Y x - > PDN
. Y.
gTs |-
‘\\ /) M DB
~ "1 su |—| BSC }—J
/:/\
1 | BTS ;

BTS (Base Tranceiver Station) - Gasosas npuesMonepefaioulan Cranuys

BSC (Base Station Controlier) - xouTponnep Gasoabix cvanumil

OMC (Operation and Maintenance Centre) - uexTp ynpasnenus 4 06Cnyx1BaHua
SU (Selector Unit) - ycrpoficTeo abi6opa xanpa

DB {Data Base)- 6a3a aasirix 06 aGonenra ® OSOPYACBENKN

MSC (Mobite Switching Centre) - LesTy xoMMYTaIMHN NOABWKHOH CBA3N

Puc. 3.2. CTpyKTypHad CXeMa CETH MOJABAKHOMN panuocsasy kaHana CDMA
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KoBTpoJBLHbIE BONPOCHI

. O6bsacHuTe 3anaay BTS.

. O6pacHuTe 3anady BSC.

. O6bscHuTe 3apawy OMC.

. O6BsacHuTe pynxmumio SU.

O6bacauTe 3anagy DB.

. O6BacHuTe 33ama9y MSC. :

. O6pscuuTe dpyrxmmo Soft Handoff.

. OfBsCHATE OCHOBHEIE XAPAaKTEPHCTHKH CTaHmapTa IS-95.

. Ykaxure paboqyio gactory cra4aapra CDMA H THI MOXYJIALHUH.
10 O6wacuuTe pynkumo Hand over.

11.IpuBenyTe 06mYI0 CTPYKTYPHYIO CXeMy M G10koB craHnapra CDMA

VO H LN
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MpaxTiaeckas paGora Ned
HzyyeHde cexxCTARIEONHON CBR3H

4.1. Mess paGoTsl

HccneoBaHHE TEXHMICCKMX XapaKTepHCTHK coequHernd Mexay BTS, BSC,
TE n MSC B cacTeMax MOOWIELHOM CBA3H.

4.2, 3apanue

1. O3HAKOMHTECHC OOIIMMHE XapakTEpPUCTHKAMH CTaHAapToB GSM 1 CDMA.

2. Usyunts cBasu Mexay BTS, BSC, TE u MSC.

3. O3HAKOMHTECA C COAEPKAHNEM JOJTOCPOYHBIX JAHHEIX, XPAHAIHXCS B pETHCTPaX.
4, O3HaKOMRTHCA C C MPOLEAYPOH NOMIHHAOCTH abOHEHTa CETH.

5. OT9eTHOCTS.

4.3. CTpyKTypa oT4eTa

1. Ha3panKe 1 nens paGoThl.

2. Crpyxtypa 6a30Bofi CTaHIHH.

3. MIpuHuMIHanbEHas cXeMa KOMMYTalHOHHOrO LCHTpa.
4. Jluana3oHkI 9acTOT U JJIMHBI BOJIH cTaHxapTa GSM.

4.4. Kparkas ardoprianmus

CrpykrypHas cxeMa 6230BOM CTaHLMM DpEACTaBlieHa Ha pucyHke 4.1. OmHa
m3 ocobennocrel BTS - pasnensHbiit npreM cHrHana, T.e. 6a3oBas CTaHLMA HMEET
nse mnpueMHBEe aHTeHHBl. Kpome Ttoro, BTS wmoxer umMere OTACHBHBIE
nepefaloMKe H DPHEMHEIE aHTEHHEI (Ha pACYHKe 4.1 nokazaHa COOTBETCTBYIOMAA
cTpyxrypHas cxema). Eile ofHa BaHad OCOGEHHOCTH - HANHYHE HECKOIBKHAX
NDHEMHVKOB H CTONBKO K& IepefaTdukoB. J3To mosponser paborare
ONHOBPEMEHHO HA HECKOJIBKMX KaHA/IaX C pa3HbIMH YaCTOTaMH.

OJiHOMMEHHBIC NMPHEMEMKH H NepefaTdHkH HmMelor ofmme peryiupyeMble
6a30BEIe reHeparopsl. OHu NO3BOJIAIOT COPOCHTE HACTPOEHHYIO 9aCTOTY ¢ OAHOIO
KkaHa1a Ha pyro#. N NpreMHHKOB MOAK/IOYEHS! K OHON MPAEMHON AHTCHHE, a N
NepenaTIMKoB MOAKIMIOUEHB K ONHOH mepejalomelt anrende. Mexay npueMHON
aATeHHON H NPHEMHMKOM YCTAHOBJIEH JENHTENb BXOAHOH MOIMHOCTH C N
BXOZAMWI, a MEKAY NepelaTIMKOM H IepeAalomell aHTeHHON - CyMMAarop
MOIHOCTH (HakONHTe)s) ¢ N BXOJaMH.

IIpreMHHBX ¥ IEPeNaTinK HMEIOT TY JKe CTPYKTYpY, 9T0 4 B MS, c Toit Jnk
pasmuueii, uto RAO u ARO He ycTaHOBJIEHbI, IOCKOJIGKY BXOAHBIC CHIHAIE!
nepenaTiuka M BBIXONHHIE CUIHANBI NMPHEMHBKA SBJSIOTCA mudposMH. XO0TH
KoJeKH (peueBodl KOZEK WIH pedeBOH KOACK C pevueBbM KOJICKOM) OCTalOTCH
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(YHKLMOHANLHBIMH 3NIEMEHTAMH NEPeaTIHKA-NIepEAATINKa, OHH pasMemaloTcs B
cTpyktype MSC, a He B nepenarunke-nepenarauke BTS.

Oprengasz HOepenaomasn
aHETeRH2 Y amTeRHa Y

Jdeasrean ‘Heaxrean

l |

IOp1 - Opu Lnapi .| HepN
I 11 T4
Koarpoaaep
Koarponaep
K ngemtpy
EOMX YTaREX

Puc. 4.1. Biok-cxeMa 6a30B0# cTanIpH

CoemuHuTeBHERT 610K, KOTOPHIH MOAKMIOYACTCA K JIMHHM CBA3H, CHaYajIa
pasmemnaer HHpOpMamio, OTmpaBisieMyi0 B MSC uepes IMHHIO CBA3H, H
PacKpbiBaeT HH(OPMALFIO, HCXOAMLYIO OT HEro.

O6rruHO g nomouesks BTS x MSC ncnoss3yercs pagHopeneiinas mm
ONTOBOJIOKOHHAsA JIMHHA cBs3d. Ecim oHM PacHoOJIOKECHB! PALOOM, ncnomyxo'rcx
NpoBoHEIe Kabesy. YnpagneHHe CTaHIueH, a TAlKe HCMPaBHOCTH BeeX GOKOB U
4acreH 6a30B0# CTAHIMH OCYIECTRIACTCA KOHTpojuIepoM BTS (xoMmbioTepom).

Ina obecredeHHs HaneXHOCTH MHOTHE Y3JIb! H 3JIeKTPOHHEIE uactH BTC
HMEIOT pe3epBHOE KONMMpoBaHHe (HyOnmHMpoBaHMe), a CTaHUHA BRDOYAaeT
ABTOHOMHBIE HCTOYHMKH GecriepeGoifHoro nuTanma (AKKyMy/STOPEI).

CraHaapr GSM OTHOCHTCA K KOHIENIMA CHCTEMB! OasOBEIX CTaHIHi,
KOTOpas Brmouaer B ce6a koHTpowiep GasoBerx crammméi BSC, a Taioke
HECKOMBKO (HapAMEp, A0 MECTHANNATH) Ga30BLIX MPHEMHEIX H TePENAIONINX
CTaHumit (pucyHok 4.2).

B vacrHocTH, Kaxna w3 Tpex 6a30BEIX IPHEMHEIX H nepeJaromyX CTaHIuH,
YCTAHOBJICHHBIX B OJHOM MeCT€ H MNONKMOYEHHBX K OGIIEMy KOHTpOJUIEpY
6a30Brix cTaHmmi, Momer obcnyxHBaTh CBON COGCTBEHHE CEKTOp pa3MepoM
1200 rpanycos 8 MacmTaGe sata. Mimi mecTs 6230BEIX MpHEMEBIX 1 TIepealommx
CTaHIMA C ONHMM KOHTPOJUIEPOM OIHOM CTAHIWH, o6CyRHBAlOIEM  mIECTS
CeKTopoB 10 600 rpajycos. AHaNOrHYHAA CATyaIHsA
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Tpx Wi mects HezaBucuMbix BTS Moryr paborarh Ha BBIGENEHHBIX

CEKTOPHBIX aHTEHHAX, Kak[iasi C KOHTPOJUIEPOM, YCTAHOBJIEHHBIM Ha ee pabouem
MecTe.

K mesrpy
@zonxyﬂnna
R R e

v

—a>
e

Puc. 4.2. Cucrema 6a30Boii craHIHH

KommyranmouHbit peHtp - 310 ATC, Bemonmmiomas Bce (yHKouM
yupasiienus cerso. Konrposuiep 6a3oBolf craHuumM Bceria KOHTpOJHpyeT MS,
mepefasad MX M3 OJHOM sueHKH B APYTYIO B pesie. 3TOT mponecc oGecneYHBacT
HENPEpPLBHOCTL CBA3H BO BpeMiA Iepenadn MS u3 oxuoit suefixu B apyryio, a B
ciydae nepeGoes wiH c6oes MSC nepewmodaer paGoune KaHambl.

JApyrae ceTH cpa3n

Koxxynuxan Hacripymertn
KOBRTpoAnePH oTo6paxennsn
@ % Tocresoi perzcrp

Jdosamunk perncrp
Kousryravep (<@~ Keampyvevop e

Perrmcxp
ayTeRTRORKARKR

Permzerp
AUTERTRPEKIOUR

o

Komuynnxan

T BanM
XOHTPORROPH of ol

onoparopes

: K 6330BHM CTAaROHIN

Pxuc. 4.3. ITpyENMIHaNGHAd CXeMa NeHTPa KOMMYTal|K
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KoMMYyTaTOpH TIOAKTIOYAIOTCA K JIMHHAM CBA3H Uepe3 KOHTPOJUICPH CBA3IM:
KoMMyHHKaUMOHHEIE KOHTPOJUIEpHI ob6pabarsBaioT TIPOMEXYTOTHBIC
uHGOpMAIOHHEE TIOTOKH (HAYANILHOE pa3MemeHMe, OTKPHITHE NEeCKPAONTOpa;
6ydepnoe xpammwmme). OnepaTopsl ydacTsyioT B ympaenenwd LK, mosromy
HEHTP BKMOYaeT B ceOd COOTBETCTBYIOIHE TEPMHHANE], & TakkKe CPENCTBA
orobpaxkeHHs M 3amicd (HOKYMEHTHpoBaHHMd) HHGpopmammd. B vacTHOCTH,
. OmepaTophl BBOAST NpeABapHTeNbHEIE JaHHEE O pexuMe paboTsl
. HHOPMALMOHHONK CHCTEMBI 06 aGOHEeHTax H YCNOBHAX NPEAOCTAaBICHHA HM YCIYT;
Ipu HeOGXOMAMOCTH HEOOXOAMMBIE KOMAHIE! TAaKKe JAI0TC B Ipomecce paboTHL. .

BaxHbIME ~ 3JJIeMEHTaMH  CHoTeMel smiusmiorcs HLR - perucrp
MeCTOHaXOXJeHud abOHeHTa «KBapTHpHR'% perdctp», VLR - perucip
MECTOHAXOXIeHHs aGOHEHTa (TOCTEBOH pPErHCTP», HEHTp ayTeHTH()HMKALMH;
percTp ofbopymoBaHWs. B peectpe MeCTOHAXOXICHHA aOOHEHTOB XpPaHWTCK
- uHpopMamHa 060 Bcex aboHeHTaX, 3aperuCTPHpPOBaHHEIX B 3TOH CHCTEME, H Q
. THIax YCHyT, KOTOpEle MM Moryr Owire npegocraBneHel. HLR 3ammchiBacr
(pBrcHpyer) MecTomonoxenme aGoHEHTa H (paKTHIECKHE NPENOCTaBIIEMEIE
YCIYTH, YTo0H OpraHW30BaTh 3BOHOK H NONKIIOYHTECA K cHcTeme. Peectp, B
KOTOpOM HAXOIWTCA AaKTHBHEIH abOHEHT, TAloKe HA3KIBaeTCi (COCTEBHIM
peecTpoM» H COmep AT HHGOPMANMIO- O rocTaX (MapIIpyTH3aTOpax), TO €CTB
" madopManmo 06 aGoHeHTax, 3apErMCTPHPOBAHHEIX B Apyroff cmcreme. LleHTp
ayTeHTH(HKaHA NpefoCcTaBiIseT NpOUEAYpY ayTeHTHGHKXANMH NOAIECYHKOBR H
 mHporaHEA coofmeHns. Perucrp MieHTHHKAIME OOGOPYHOBAHHS, €CIH OH

OPACYTICTBYET B CHCTEME, COAEPKHT HH(POPMAIHIO O TOM, 9TO HCHONb3YEMEIS MS
- HE TIOBPEXICHBI H pa3peHICHEL.

B 9acTHOCTH, 3TOT peecTp MOXET BKIIOUATh YKpaJEHHEIE yc'rpoﬁc'ma, a

TaKke YCTpPOHCTBA C TEXHHYECKMMH HAedeKkraMy, TakHe Kak yc'lpoitc'rna,
CO3NAIOIIME HEMOMYCTHMBIC TIOMEXH BEICOKONO YPOBHA.

‘ Kak u B cmysae ¢ BTS, KM ‘o6ecneunBacr pesepeHOE xonuponanné

KJHOYEBHIX aNMapaTHBIX KOMIIOHEHTOB, BKIOYas MCTOYHAK NMTAaHHSA, IPOLHECCOp H

HaGophl maHHEX (6a3m AaHHEX). Ha6OpEl NaHHEIX 4acTO HE SBIAIOTCA HaCTHIG -

* MSC, a cocroaT u3 OTAGNBHBIX 3MeMeHTOB. YcrpodictBo MSC Moxce'r

* HM3rOTAaRIMBATECA Pa3HEIX THIIOB M PA3HBIMH KOMIIAHHAMH.

Hurepelichi coToBoli cBE3sR. Kaxgmii CTaHZmapT COTOBOH CBS3H
HCTIONB3YeT HECKONLKO HHTepdeHCoB, KOTOPEIE, KaK TPaBANO, MOTYT GHITH pasHKIX
THIIOB M CcTanpapros. MS u BTS nMelor croB cobcrBeHHEle wATepdelicEl Wi
coemuHerus BTS u MSC (crannapr GSM ucnonssyer oTAe/sHE HETepdeHC W1a
TONKMOYEHHY MepelaTydka TNpHeMHMxa BTS k kowtpommepam BSC):
KoMMyTalmonnsili neHTp CBAIKBACTCA C (NOMAIIHAM» PETHCTPOM, (TOCTEBHIM)
PETHCTPOM, PerHcTpoM oﬁopynonannn, CTaHOHAPHOH TenedOHHOH CceThIo n
| ApYrHMH Yepes CBOH UHTEPelCEL.

Heo6xommo cranpaprasaposars Boe HETepdeich, TTOGH o&ecnelm'u;
COBMECTMMOCTh OGOpYJOB2HHA, IPOM3BONHEMOIO pasHHIMH KOMMNAHHAMH, HO
3ampeleHo KCNOMB30BATh Pa3HEIe HATEP(elCh pasHEIX CTAHNAPTOB W14 CO3/AHHA
OJIHOTO M TOTO e THNa HHpOPMALMOHHKX coemuHenmil. B HEKOTOPBIX CITyYasx
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BCTIONE3YIOTCA MABHO CyIIECTBYIOIIME CTaHNApTHhIE MHTepdelich, HampuMmep,
COBMECTHMEIE C NIPOTOKO/IaMK o6MeRa g poBol HHopManmeil.

Hrrepdetic obmena mexay MS u BTS HassiBaerca 3dHpHEM uBTepdeticom
HIA paJMOHHTepdelicoM, ¥ B paMKax ABYX OCHOBHEIX CTAHNapTOB LH(POBOH
coroBo#i cBa3u (D-AMPS u GSM), X0Ts M OpPraHHz0BaH NO-Pa3HOMY, OH OGEYHO
onpefeisiercd Kak Dm-. IllnpokoBemareneHbii umTepdeiic - 3T0, KOHEUHO,
CIMHCTBEHHasA (YHKIIHA, KOTOpasd MOXET HCIONE30RaThCA B moGoM HSAT B ero
Pa3MYHEIX KOHQHTYpalHaX U BO BCEX CTAHAAPTAX COTOBOH CBS3H. 3TO MO3BONAET
MS, npomseomuMol JmoGol KoMmaHueli, Jierko BsamMonelcTeoBath ¢ BTS,
co3fanEo# moboil xoMmannel, KOTOpad HeOOXOMMMa KOMIIAHHH - ONEPATOpy M
opraHHzald povMmmHTa. UTo6H ObecmednTs 3(deKTEEHOE HCIONL30BaHAE
TIOJIOCE! 9aCTOT, BBIACNEHHONM panMokaHainy, CTaHmapThl HHTep(efica BemjaHHA
JOJDKHE! Pa3pabaThIBaThCA KAaK MOXHO THIaTelbHee. B Tabmuue 4.1 ucnons3yorcs
JIHANIa30HB 9acTOT, NEPEIHCIIeHHEIe B cTanaapre GSM.

Tabmuua 4.1.
TTonoca 9acToT; Hcnok3yeMad B cTanaapte GSM
. Yacrora, MHz JUmna BoNHEI, CM
Cramnapr| OG6parusii Tpamoii O6parHs1it TIpsimoit
KaHajx KaHaJl KaHal KaHan
GSM - 900, 890 - 915 935 - 960 32,8-33,7 31,2-32,1
(Go- | 170-1785 | 18051880 | 168-176 | 160-166
S | 1850-1910 | 1930-1990 | 157-162 | 151-156

Apyroit 0coGeHHOCTEIO ABNACTCA TO, YTO BBHIAGJICHHAs IONOCA YacTOT,
KOTOpasd BKJDOYaeT B ce0d HeGOMBIIOE KONUYECTBO JACTOTHBIX KAHAJIOB, CTPOrO
orpanndeHa. Oto TpeGyer, YTOOH! BBIZENEHHEIN JMANa3oOH HCIIONB3OBAICA KakK
MOXHO 6oJiee panMOHANHHO, YTOOE! €0 HCMOJIE30BaHHe OBUIO ONTHMHA3MPOBAHO H
9TOOH NMPOMyCKHAs CIIOCOGHOCTE CHCTEMEI CBA3M GhUIA YBENMYEeHa.

Eme opHa OCOOEHHOCTh 3aK/OYAETCA B TOM, 9YTO IOJOCH 4acToT,
HCIONb3yeMbie B COTOBOM CBS3H, OTHOCATCA K AEIHMETPOBOMY IHAINA30HY.
PamuoBOJIHE JEOUMETPOBONO AHANA30HA PACHPOCTPAHMIOTCA IO HPAMOH JMHAH
3pEHUA, M XOTA A(pakiks Ha ITHX JacToTax ciabag, MOJICKyIAPHOE NOTJIOMEHAe
H TOrJIOmEeHRe B apeoMeTpax (CHeET, AOXIb) NMPaKTHYECKA OTCYTCTBYET. OMHaKo
6IH30CTS 3eMHOM KOPHI, 8 OCOGEHHO Hammuue mperpal (HOCTPOeK) B FOPONCKHX
YCNOBHSX, MPHBOJMT K HOSBIICHHIO OTPAKEHHOTO CHTHANA H HX HHTepdepeHInAH.
370 gBNCHAE HA3LIBAE€TCA MHOIONYYEBHIM pacnpocTpaHeHHeM. OTpaxeHue or
BHENIHETO CNOA 3¢MIH OPUBOANT K YMEHLINEHHMIO CHIb NPHHAMAcMOTO CHrHala
NpONIOPIHOHANGHO BTOPOMY YPOBHIO DAacCTOAHHA MEXAY NEPEAATIAKOM H
npueMHMKOM (IPH  PacHpOCTPaHEHHH B CBOGOAHOM mpocTpaHcTee), T. E.
HanpsxeHHOCTD 10N YMEHBIIALTCA HO KBaApara pacCTOAHHE NPONOPLIMOHANLHO
ymeHbIneHO. TloMexH HECKOJNBKHX CHIHAJIOB, NMPOXOASIHX M0 PasHBIM MyTHM,
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NPHBOAAT K Nay3e NeHEPHPYEMOro CHIHaId, B Pe3yJIbTATe 4ero HHTEHCHBHOCTH
NPHHHMAEMOIO CHTHaJA KoJjieOneTcs B mpenenax GonbmuX 3HaYeHAN B Mpeenax
CMEUICHUA ABIXKyIeHca cTaHIMH. KpoMme Toro, Hato)XeHHe CHIHANIOB HECKONBKHX
METEHCHBHOCTeH, ONMH3KMX APYT K APYTY M CHBUIAIOIMXCA BO BPEMEHH, MOXET
NPHBECTH K HCKXEHHIO coobmenns H omubkaM B nonydennoli audgopmauny. Hz-
3a YNAICHHOCTHE.OT 6a30BOi cTaHIMM k03¢(HIHEHT MHOIONYYEBOIO PacCesHMs
3aTpyAHACT pacyeT HHTCHCHBHOCTH CHTHAIA. DTOT BUA pPacyeTa OUeHb BaOXEH A
NPaBAILHOIO NPOEKTHPOBAaHAA CHCTEMEL

Campiii pacnipocTpaHeHHEL cranaapr GSM HaxoauTcs B Auanazose 300-900
MI'u. THonoca 890-915 MI'm HcmomesyercA mid Hepefaud  CoOGmeHHH
HABIDKYIIHMCS CTAHLMAM (JIMHHA «BHH3»), a 935-960 MUn Hcmoss3yercd A
nepenayM coolmennit Ha 6a3oBbic CTAaHUMH (JIAHAA «BBEPX»). B cRA3M C TeM, TT0
cett GSM paspaGaTkBanuch, COBMECTHO CO CTAHZAPTHEIMHA CHCTeMami NMT-900,
TACS, ETACS, yacToTHBI€ IU1aHE pa3pabaTHBAIACh C YIETOM HX CBOHCTE.

B crannapre GSM pasumua 9acToT Mexay kasanaMm cocramiger 200 kI,
KOJIMYECTBO YacTOTHBIX KaHAJOB :B BEUeNeHHOM mnosoce - 124, Jina
dbopMUpOBaHAE NymeKcHOro KaHala 9acTOTHI TPYNNHDYIOTCA [O IapaM, a
PasHHLI2 MeXIy 9aCTOTAaMH (HH3KOH» H (BHICOKOID JIHEMH cocTaBnser 45 MI'n. B
3ToH Iape 9acToT COXpaHSeTCA PasBOCTh 9acToT. Kawpoii suelike masHauaeTcs
ONPEeAICHHOE KOJNHYECTBO Hap 9acToT. EciM HOMep HeCylmelf d9acToTsl B
mnanasone 890-915 MI'n pasen F1 (n), a HOMep HeCymelf JaCTOTH B JHANA30HE
938-960 MI'm pasen F2 (n), To 9ACTOTA KAHAIA ONpENENACTCH CISAYIOUIAM
o6pa3oM.

I:" 1(n) = 890.2 +0.2(n-1), MHz

F2(n) = Fl(r) +45MHz

Kainas Hecymas gactora cxuMaercs 8 QH3MUECKMMH KaHANTaMH, KOTOPHE
NOMCIMAOTCY B OkHa B 8 pa3 Gompme 49acToT Kagpos TDMA n
TIOC/ICAOBATENEHOCTH KanpoB. OnHako Kaxapli Qu3ddeckdii KaHan MCHOMB3YET
TOJIBKO OZHO OKHO JI)11 KAXA0ro NpeABIAYyIero MoMeHTa B kanpe TDMA.

Ilepen  gopmuposanmem ¢m3uueckoro kaHana Bce oumugpoBaHHEIE
meﬂux H JAHHEIC IDYNIMHPYIOTCA M OOHEAHHIIOTCS B B2 PA3HEIX JIOTHIECKHX
n - xaua:m CBA3H NpeAHA3HAYEHH! JYIA Nepefauy 3aKOARPOBAHHON PEYH WM

- Kanamt ynpasnenus npegpasnagens: ang repeaady CHrHAIOB YIpaBlICHAS
H cm;cpomam (SSN). v

€CKOJIBKO THIIOB JIOTHYECKHX KAHAJIOB MOTYT NEPEAaBaThCd Ui o,
¢u3HIecKHil KaHAN, TOMEKO €CIH OHM IpPaBHILHO cz;;timponm s o

Onua u3 Qynxumii HSAT - pacmmupiTs cepy meBcTBEA COTOBOH CBS3H 38
NpeAeNb eMHOI («HoMamHe#») CHCTEMEL.

PoymBEr - 310 mponeaypa obciyxHBaHHS 26oHEHT OJIHOIO omeparopa B
CHCTEME JIpyToro oneparopa. TepMHH «POYMHHI» IIPOHCXOZHT OT aHIIAHCKOIO
C/I0Ba «POYMHMHI», STO O3HAYaeT POYMMHT, YTO O3HAYAET, TT0 POYMHHI-aGOHEHT
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Ha3bIBAETCd POYMHHIOM («POYMHHI» Ha aHIJIMHCKOM s3bike). PoymuHr Tpebyer
TEXHHYECKOro NONYyMEHWsA, KOTOpPOe IO3BOJMET €ro reHepupoBaTh. TO ecTh B
npocreiimeyM ciiydae 06e MoNE30BaTEILCKAES CHCTEMBI JIOJDKHBI HMETH OJMHAKOBOE
CTaHAAPTHOE COTOBOE COSJHHEHHE, U MEXAY KOMINaHWAMH-ONepPaTopaMH JOJDKHO
6LITH B3@HMMHOE COTJIAIEHHE O MPEIIOCTABJIEHAX POYMHHIOBEIX YCJIYT. B cBi3m ¢
pa3BHTHEM MOOMNBHOM CBS3H CYNIECTBYET BO3MOMKHOCTh DOYMMEIA MEXIY
CHCTEMAMH.

Jna Bactpo¥ixu poymmnra HSAT nomkHs! paGoTaTh 0 OHOMY CTaHAAPTY,
OBITh MOAK/MOYEHHHIMH K KOMMYTALIHOHHEIM HEHTpaM MOOWILHON CBA3A H
CHeNHANbHEIM  KaHaAM  CBA3d U4 a/MHHACTPAaTHBHOrO  oOMeHa
MecToTioNiokeHdeM aGoHeHTa. JUis ofecmegedms pOyMMHra HODKHBI GBITH
BBIIOJIECHS! CJIEAYIOIHE TPH YCHOBHA: A

- ganuuue HSAT aganTrpoBaHHOTO K CTaHAAPTY KOMIIAHWH, Y KOTOpo# Gbun
nprobperen panrorenedoH, B TpeOyeMbIX PErHOHaX;

- HaM4He Aj11 a0OHEHTOB OpPraHH3alMOHHO-5KOHOMUYECKHX coryiamernit o6
yciryrax poyMHHIa; : :

- Hanuuue KaHaiOB CBS3M MEXAY CHCTEMaMH, KOTOPHIE NpPEeJOCTaBJAIOT
roJIOCOBYIO H Apyryio mHopmManuo aGoHEHTaM B POYMHHIe.

Mexay coGolt pazIHIaloTCd TPH THNA POYMHAHTa:

- aBTOMAT;

- mHojxyasToMaTH4eckuil - aGOHEHT JOJDkEH 3apaHee YBEAOMHTH CBOEro
oneparopa, Y1065l BOCTIONb30BaTHCA PETHOHAIBHOMH yCITyTol;

- BPYUHYIO, T.€. NepeKIounTs panuorenedon na coequnenue HSAT apyroro
oneparopa. .

HneanpHas ¥ OveHb YNPOIEHAas CXeMa POYMHHTa MOXKET OEITh Clielyromei.
Hanpamep, aGOHEHT HEPEXONMT Ha TEPPHTOPHIO APYTOH (MyXOH» CHCTEMBI,
KOTOpaf MOXET MPEeNOCTARIATh YCIYTH POYMMHIa, H OPOCTO OTHPARJAET 3BOHOK
Ha TOT e HOMep, Kak ec/H GBI CHCTeMa HAXOIUTCA Ha «CBOEID TepPHTOPHH.

KOMMYTAIHOHHELH LEHTP ONpENEsieT, UTO €I0 HeT B CIHCKe aGOHEHTOB B
KBapTHDHOM peecTpe, H BXONHT B (TOCTEBOI» PErHCTP KaK MapIIpYTH3aTop.
OnHOBpeMeHHO (WIH C HEKOTOpOH 3a/epxoi) KBapTHpa B «CBOEHD) CHCTeMe
3aNpalIHBAET y PErHCTPaTOpa poyTepa HHGOpMaIMIo O HEell H peaHsamyH yCIyTH
(naponb, NOATBEPAKACHHBIC KOHTPAKTh) ¥ OJHOBPEMEHHO coobmaer o0 TOM, B
KaKoM CHCTeMe Haxogurca poyrep, Tak 49ro Hoswidl MH$opMauMOHHBLH
MapmpYTH3ATOp 3AIACHIBACTCA B  HCXOZHBIH JIOMAIIHMK peracTp. 3areM -
MapIIpyTH3aTOp HCHONE3YeT COTOBYIO CBA3b, KAK AI0Ma. Kak 0051qH0 111 3BOHKOB
OT Hero, HH(OPMAIHT O HEM HaXOIHTCA HE B KBAPTHPHOM PeecTpe, a B rOCTeBOM
peecpe, a BXOAAIME 3BOHKH HAa €ro HOMEP NEPEHANpaBIAIOTCA B CHCTEMY TOrO
MecCTa, T/i¢ poyTep HaXOAHMTCA B rocmix. Korna MapmpyTH3aTop BO3BpamacTca Ha
CBOIO TEPPHTOPHIO, anpec Npenbyiymed CHCTCMH B JIOMAIIHEM pErHCTpe
yHanserci, a JAaHHblE, XpaHMUpecd HA MapmpyTH3aTope B 3TOi cHCTEMe,
yaanmorcd. Ilnary 3a ycuyry pOyMHHIa BHOCHT aGoOHEHT 33 CBOIO CHCTEMY.
Oneparop KOMOAHHM, B CBOIO O4Ye€pe/lb, TNEPEBOAMT IUIATCRK B JpyTylo
PETHOHAIBHYIO CHCTEMY, KOTOpas 0GCIY/KHBAeTCA Ha ZIOTOBOpPHO¥ OCHOBE.
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OmucaHHad CXeMa OTHOCHTCA K aBTOMAaTHIecKOMy poymumry. Jiis 3roro
cXeMa  JOJDKHAZ  OBITH  JIONONHEHAa  ABTOMAaTM3WPOBAHHOH  CHCTEMON
BHYTpU(HPMEHHBIX PAacIeTOB. ITOT BONPOC PEIHTE rOPa3fo CJIOKHEE, IOCKONBKY
B3aMMOpACcUeThl MEXTy KOMMAHHAMH-ONIEPATOPaMH 9acTO MCHAIOTCA B CBA3H C
H3MEHEHHEM JOroBOpoB. IIpOTHBOMONOXHOCTBIO ABTOMaTHYECKOTO pPOyMHHra
SIBJISETCS TO, YTO 3TO MOXKHO CHAENATh BPYIHYIO HIH aIMHHHCTPAaTHBHO.

B cnyuae pygHOro poyMHHra aGOHEHT 3BOHHT B CBOIO KOMITAHHMIO H 3apaHee
yBemoMIIeT 06 yxofie B ApYTyio 30HY CHCTEMEI, a [0 MPHOKITHA B APYTYIO 30HY
YBEIOMJISET O CBOEM TIPHOEITHA MECTHYIO KOMIIaHHIO - oneparopa. HeobxozamMas
madopMauus 6yner BHeceHa HOBEIMH ONEPATOPAMHA B IOCTEBOM H KBAPTHPHEIH
]PEECTPHI COOTBETCTBYIOIIET0 KOMMYTAIHOHHOIO EHTPa.

TatoKe AOCTYIHEI IPOMEXYTOYHEIE BAPHAHTE], HO TOJILKO C HOBOMH o'me:mﬂoﬁ
NpOLEAYPOH perucTparuy.

PoyMusr-nentp Gein 651 HENMONHEIM, €CIH 651 He YIIOMHHAIHCH HEKOTOpHIE
npo6IeMBI C POYMHHIOM H HCTOPHYECKHE MOMEHTEL Bo Bpems HoAxmoYeHms Sota
He GBUIO KOHUENLHH pOoyMUHra, DO3TOMY He ObUIO HuMKaxHX Mpo6rneM, HAKTO He
MOT TPEANONOKHTH, YTO HOoAKNodeHHe Sata GYZIET HACTONEKO PAa3BHTO ¥ HIHPOKO
pacnpocrpaeHo. Taxum o6pa3oM, pPasBHTHE CHCTEM pOYMHHTa NOCTEHEHHO
MPHBEJIO K BHEAPEHUIO Pa3fIMYHBIX TEXHHIECKHX H OPTaBH3aHOHHEIX pemenui B
pasHBIX CTAHAApTax, CTpaHax M perHoHax.

3HaYMTENEHEIE yITyqINeHHs B POYMHHre GBUIM OGHApY;KEHE! B aHATONOBRIX
craHnaprax AMPS (Cepepras Amepuka) B NMT (CkaHnHHaBrA), HO HOSBJICHHE
mubpPOBKIX CTaHAapTOR NOTPe(OBANO IEPECMOTPa MHOIMX HPHHATHIX B HMX
pemenmit. Pemenme npo6nemel poymunra B uHgpoBoM craagapre D-AMPS
OCHOBaHO Ha OTAEJIFHOM craHpapre IS-41, KOTOpEI onpenenger MEKCHCTEMHEIE
onepanuy. CraHnapr GSM umeer ropaso Gonee ynoOHEI BapHANT, HOCKOJEKY
OH H3HaYaNbHO GBUT paspaGoTaH M MpoH3BeAeH B OOmEEBpONeHCKOM CTHIE, B
KOTOPOM TPOLIEAYpa pOYMHHIa ABJIeTcs 00s3aTelbHEIM dNeMerToM. CymecTByer
TalkKe BapHAHT pPOYMHHIa, HasmBaemsii SIM-kaproif crammapra GSM wm
IUTACTHKOBBIM ~ poyMuMHTOM. MoxHo Hcnonb3oBath SIM-kapTy  Mexmy
pa3IMYHBIMH BepcHAMH cTaHmapTtoB GSM (GSM900, GSM1800 GSM1900),
NOCKOJIBKY BCE TpH BEpCHHM craHmapra GSM Hcnons3ylor yHE(QHIMpOBaHHEIE
SIM-kapThi. C HOAB/CHMEM IBYXPEXHMHEIX, 2 B GyIymieM M TPEXPEKHMHEIX
abonenTckux TepmuHanos (GSM 900/GSM1800/GSM1900) nponeaypa poyMdsra
B cranjiapre GSM crasosurcs Gonee ynoSHoH. Ciienyer oTMerdTs, 9T0 CTaHAApT
GSM eme He peanu3oBai BECh CBOI MOTEHIHAN, B Y&CTHOCTH, 3aJI0)KCHHHIE B HETO
¢$yBIaMeRTANbHBIE TEXHUIECKHE PEMICHUA.

. Cnemyer ykasaTh HA HEKOTOpHIE TEXHHYCCKHE H OpPrAHM3AAOHHEIC
npobneMsl Ha myTH pasBHTHA poyMmAra. K mMM oTHocsTes: mpoGiema
ayTeHTHQHKaIMY aGoHeHTa (U3-32 HEM3GEXHOCTH HHAIMATHBHOCTH H Jaxe
arpecCHBHOrO HOBENEHHA); OPraHH3alMA OILIATH YCIAYT POYMHEI2 YCIOXHIETCA C
pacnIApeHHeM reorpadHH POYMHHra H ero MacmrTaboB; NpPOTEKIAOHH3M
(HanpuMep, B HEKOTOPHIX CTPaHAaX 3aNpeleHO HCHONB30BaHHE OGOPYNOBAHMA
HHOCTPAHHOTIO NPOM3BOACTBA).
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B zawmouemme ormeTHM, uTO GHICTpHIi pOCT MEXPETHORANBHEIX H
MEXIYHAPOJHBIX CBA3CH H HANAKHBAHWE aBTOMATHYECKOTO MOJHONO POYMHHTA
MOOWILHOM CBS3M CTaHeT ONHMM U3 Haubonee aKTyallbHEIX BONPOCOB B
OpraHM3alliM  NIENOBLIX KOHTAaKTOB, M /Ul HX pemenws norpebyercs
AONONHHUTENLHAA pabora.

KoHTpobLBbIe Bonpock!.
O6BAcHHTE CTPYKTYPHYIO CXeMY 6a30BO# CTAHIMH.
Kax yacToTHOE NIaHEpPOBaHKE PeaTn30BaHO B COTOBBIX CHCTEMAX CBA3H?

KaKoBEI OCHOBHB!S, XapaKTePACTHKHA HHPPOBOTO cranjapra?,

OGBACHUTE CTPYKTYPHYIO CXEMY KOMMYTAlMOHHOIO UeHTpa.

Ilpusenure yuknmonanbHy:o cxemy crammapra GSM u cocras

YCTPONCTB 1 OGBACHATE OCHOBHEIE CCEUIKH. ’

Haifte QyHKIHOBANBHYIO CXeMy CTAHLWH B Hu(POBOM BHEJE H 0GBACHHTE

OCHOBHEI€E YaCTH. : }

7. Ilpusepure (yHKOHOHANBHYIO cxeMy HH(pPOBOH 6a30BO CTAHIMM H
06BACHATE OCHOBHEIE 9ACTH.

8. OO6BECHHTE YCIOBHS OPraHM3ALMY POYMHETA.
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