Tema 14. GSM mpexu, apxXuTeKTypa, OCHOBHH IOJCHCTEMH.
OcHOBHM QPYHKIMH U TeHCTBUSA — 3aLIUTA, JOKAJIU3AIMSA, IOBUKBAHE,
XeHI0YBbP M poyMHuHT. O0c/Iy:KBaHe HA MOBUKBAHUATA

GSM e npoekTupaHa 1o BpemMe Ha BTOpaTa 1noJjiopuHa Ha 80-Te€ TOJIMHU KaTo
udpoBa eBponeicka KiIeTbuHa CUCTeMa U € OCHOBHATA KJIEThYHA PaIMOMpEXKa
B EBpomna. Ts e choOmuTenHa Mmpexa 3a yHUBEpPCaTHO 0€3)KUUHO 00CITy>KBaHE,
KOSITO OCUT'YpsiBa MOOWJIHM TJIACOBH KOMYHUKAIIUKM, MOOWIIEH (paKC, TEKCTOBU
ChOOIIIEHUSI, KAKTO U HOBU aBaHrapJHu ycayru. . 3a GSM-cucremure ca
npeaoctaBeHu Tpu yecToTHH JeHTr: 900, 1800 u 1900 MHz. Cucremure GSM
1800/1900 ca npenHa3zHaueHH 3a roJjiiMa ITbTHOCT Ha MOOMIHUA Tpaduk. B
T€3U CUCTEMU, OCBEH U3BECTHUTE KJIETKH, CE€ M3I0JI3BaT U T.H. KICTKH-4YaAbpPH.
Opurunanausat GSM, myO6aukyBan nipe3 1991 1., e mpoekTupaH Ja U3IMoJa3Ba
panuosienTa oT 900 MHz. Cuctemara € cTangapTU3MpaHa B JBa BapUaHTA!

1. 900 MHz ¢ nBe neatu Ha 45 MHz, ¢ mo 124 cbceHn HOCEIHM YECTOTHU

2. 1800 MHz (1900 MHz) nipaB u o6paTeH kaHain, otaeneHyd Ha 90 MHz.

OcHoBHuTe cucteMun napamerpu Ha GSM 900 (Brx Tema 13)

1. YecroTHa nenTa Ha 6a3oBus npeaasaren 935.2 - 960 MHz (Downlink);
2. YecroTHa neHta Ha MmoOouwiHus npeaasaren 8§90.2 - 915 MHz (Uplink);

3. I[yr[J'ICKCCH PCKHUM C IBC YCCTOTH, 110 €AHA 3a BCAKA ITOCOKA HAa IIPCIaBaHC
BBB BCCKH KaHall,

4. UnTepBan mexay Hocemute yectotu: 200 kHz;
5. MynaTumiekcupaHe ¢ BpeMeAeseHe 10 OCEM KaHajla Ha HOCEla YeCTOTa;
6. bpoiif Ha HOCelMTe YeCTOTH BbB BCeKH Auanas3oH (1.1 u 1.2): 124;
7. Bceku KaHalleH BpeMe-uHTepBas mooupa naket ot 156,25 pazpsaa (Tema 9),
3aeMa 577us u ce noBTaps 216,64 mpTH B CEKyH/A.

Apxurektypa Ha cuctema GSM. biiokoBa cxema
Cuctema GSM umMma ciio)kHa epapXuyHa CTpyKTypa. Ts BKIFOUBAa MHOT'O OO€K-
TH, uHTEpdericu u abpepuatypu. [1o-m107y ca moka3zaHu apXUTEKTypaTa U OIpoC-
TeHa witocTpaTuBHa cxema. GSM ce ChCTOM OT TPH MOJACUCTEMU: PAAHOBPb3KA

(RadioSubSystem - RSS), mpexu n komynukanum (Network & Switching
System - NSS) u onepaunonna noacucrema (Operation Subsystem - OSS).

IHoacucremara Ha paanoOBpPB3KUTE BKIIOUBAa 0a30BUTE cTaHIIUKU BS 1
MoOuiHHUTe cTaniuu (amapatu) MS. Bpbikara mexay noacucremure RSS u
NSS ce ocwiectBsiBa upe3 unrepdeiic A (mrbTHUTE TUHKUK), a ¢ OSS - upes
untepdeiic O (MyHKTUPAHUTE JTUHUM ).

Nurepdeiic A pyaknmonnpa Ha 6a3ara Ha UMITYJICHO-KO0BAaTa MOTYJIAIIHS C
KomyTalus Ha kaHanure (2,048 Mbit/s) kato noaabspxa g0 30 kaHana cbC
ckopocT 64 Kbit/s.
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HNutepdeiic O uznomspa Curnanuzanus No 7 (SS7). Ts ce ocHoBaBa Ha npeja-
BaHE Ha ympasJisiBaiia nHpopMamnus npe3 mpexa X.25 kM noacuctemara RSS u
oOpatHo.

IHoacucrema 3a paauoBpb3ku RSS
RSS ce cbcTon ot MoOMITHM cTaHIMK, 0a30BU cTaHIMU U KOHTpojepu BSC.

1. MoOominarTa cranuus (MoowieH anapar) MS e MOOUJIEH TepMHUHAT U KaTO
TaKbB UMa CTPYKTypa v PyHKIIMHU, onucanu B Tema 9. MS chiibpika 1sII0TO
MOTpeOUTEIICKO 000pyaABaHe U coPTyep, HEOOXOAUMHM 3a CBBP3BaHETO HA MS ¢
Mpexkarta Ha GSM. KbMm THX ce OTHacAT:

= « He3zaBucumoTo oT aboHATa anmapaTtHO U MPOTPAMHO OCUTYpPsIBAHE: MpeaBaTell C
mornrHocT 2W (3a GSM 900) unu 1W (3a GSM 1800), cxemara 3a oro3HaBaHe Ha
obopynaBaneto El, upe3 kosTo ce 3ammraBa OT KpakOH, TeraeQOoHeH U IPYTH BUIO-
Be MHTep(delich (KOMITIOThPHU PaTMOMOIEMH, 3a TexHoJoruuTe IrDA nmu
Bluetooth), u ap.;

= « Moayn 3a unentudukainus Ha abonara (Subscriber Identity Module - SIM) —
SIM-kapTa, B KOSTO C€ ChAbPKAT BCUUKU MHAUBUAYATHU JAHHU 32 TOTPEOUTES
(abonateH npoduil, TAKCH U TIp.), KACHTU(HUKATOPH (PETUCTPAIIMOHEH HOMED, THII
Ha KapTaTa, CIUCHK HA AOOHATHUTE yCIIYTH, TUYCH UACHTU(PUKAITMOHEH HOMED -
PIN, xitou 3a cHemane Ha O0nokupoBkata - PUC, kimtou 3a aBrenTukanus Ki u
MeXIyHapoaHaTa uaeHTudukanus Ha MoomtHoto obopynane IMEI (Interna-
tional Mobile Equipment Identity).

SIM e nepcoHanHa abOHaTHA KapTa, KOSITO BCEKU MOJIy4aBa, KOraTo CE pErucTpupa
KaTo aOOHAT Ha MOOWITHHSI OTIepaTop U 3ariaTh aboHatHata Takca. Chabpika MaMeT u
Mukponporuecop. OpopMeHa e KaTo Majka NevyaTHa 1iaTka, aJanTUpaHa KbM BCUUKU
TenedOHHU anapaTtv OT CbOTBETHUS CTaHIapT. EnuH aboHAaT MOXe /1a CU KyId HOBa
MS unu na non3sa MS Ha npyr aboHart, HO e ObJle TAKCYBaH 3a cBOsi cMeTKa. ToBa
ce moctura oyarogapenue Ha SIM-kaptata. [1pu Bpb3ka ¢ MSC 3a nosi3BaHe Ha yciy-
ra, ot SIM-kaptata ce npeaaBa ungopmariusi, 1o koaro HLR pa3no3nasa abonara.

HpI/I BKJIFOYBAHCTO CH B CHCTEMATA, MOOMITHATa CTaHIM:A 3alla3Ba AMHaMHU4YHaTa
I/IH(bOpMaIII/IH - JAHHUTEC 3a MCCTOHAXOXJICHHUCTO N KJII0OYa Ha mn@mpa Kec.

2. bazoBara cranuust BS otroBaps 3a noapbxkaTa Ha paguoBpb3KUTE ¢ MS,
KOJMPAHETO U AEKOAUPAHETO HA KaHaja 3a 3allKTa OT IPELIKU, KPUITUPAHE C LET
3aCEKpeTSABAaHE HAa Pa3roBOpa, U3MEPBAHE HA HUBOTO HA CUTHAJINTE M Ka4€CTBOTO HA
o0ciTy’KBaHe, peryJIupaHe Ha CKOpOCTTa Ha IIpeJlaBaHe Ipe3 0e3lpoBoiHAaTa cpeia U
ap. BS ceabpxa 00opyaBaHeTo, HEOOXOAMMO 32 PaAMOKOMYHHUKALIMUTE - AHTEHHU,
YCHJIBAaTEJH, YCTPOICTBA 3a 00paboTKa Ha CUTHAIUTE, U Ap. Bpb3kata it ¢ MS ce
ochulecTBsBa upe3 uHTepderic Um, a ¢ koHTposepure - upe3 Abis. BS ocurypsisa
BXO/ISIII1a TOYKA 32 MHOKECTBOTO MOOMJIHU TeNle(hOHU, KOUTO NMPUCHCTBAT B Ja/IcHa
KJIETKA, pa3peliaBa UM Ja MpaBsAT U IpueMaT OBUKBaHMUSL.

HuTepdeiicbt Um BKIIIOUYBa BCHYKA MEXaHH3MH, HEOOXOIUMH 3a O€3)KUYHA BPH3Ka
(TDMA, CDMA wu 1p.).
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KonTpoaepst 3a 6a3oBuTe cTanunu (BSC) B8 GSM-cucremara koopauHupa
(GyHKIMHUTE HA HAKOJIKO 0a30BU CTaHIMU. Toil onpeaess 4eCTOTUTE, KOUTO
MoraT Jia C€ U3M0JI3BaT OT KOHTpoaupaHnute BS. YnpasnisBa npeBKIIFOUYBaHETO HA
pa3roBopa, KOETO C€ MPaBu IPU NPECUYAHE HA TPAHULIATA MEXKY IBE KIIETKHU.
Nudopmupa 6azoBaTa CTaHIIUS B KJIIETKATa, KOSTO TPSOBa J1a TOEMe pa3roBopa,
Y u3Ipaiia Ha MoOUJIHMS TesedoH nHbopMalus 3a ToBa. bazoBuTe cTaHIIUM
MOraT Jia C€ CBbPXkKaT ¢ KOHTPOJIepa MO pa3IuyHU TOMOJIOTUH - 3B€3/1a , PBCTEH,
Kackajia u Jip.

IHoxcucrema Ha Mpe:xkuTe 1 KomyTanusaTa NSS

Mpe:xoBarta nogcucrema NSS e saapo Ha GSM-cucremara. Ts cbeuHsIBa
RSS-nmoacucremara cbc CTaHAAPTHUTE MPEKH 32 OOIIO MOI3BAHE U MOXKE Ja
oTpeJIe]Th MECTOHAXOXKIECHUETO Ha aboHAaTa BbB BCSAKA TOYKA OT IUTaHeTata. T
OCHUT'ypsiBa TAKCYBaHETO HA MOTPEOUTENS, 3aIUIAIIAHETO HA YCIYTUTE U
POYMUHTA HA MOTPEOUTETUTE MEXK/Y PA3JIMUHU ONEPATOPU B PA3TUYHU CTPAHHU.
KbM Hes ce oTHacAT:

* MooOuana teseponna nenrpasna (Mobile Switching Center) MSC, kosiTo
o0cllyBa craljuoHapHaTa Maructpaina mpexa Ha GSM. ToBa e BUCOKOIPO-
u3BoAMTENHA IM(poBa TenedoHHa IEHTpaIa, KOSITO yIpaBisiBa U3TPaKIaHETO,
HaOJII0ICHUETO M pa3IaIaHeTO Ha BPB3KUTE OT CBOsITa obOJact, 00paboTBa
SMS-choOiienusTa, TakcyBa ycnyrure, komynukupa ¢ HLR u VLR, u np. Upes
A-unrepderica MSC ycraHoBsiBa Bpb3ku ¢ koHTpoJsiepute BSC ot mpunase-
kaiara i reorpadcka oonact. Upes O-unrepdeiic (Curnanuzanus No7)
MoOMJIHaTa TejeOHHA IIEHTpalla YIpaBiisgBa KoMmyTauute ¢ apyru MSC-
uentpanu, Mpexu X-25, OKTM u ISDN u u3BbpiiBa JONbIHUTETHU QYHKIIUN.

* PeructbpnbT 32 foMamnute aboHatu (Home Location Register) HLR
ChXpaHsBa cTaTUIHATa MH(POPMAIIUS 32 BCUIKH MOTPEOUTEN HAa MOOWITHHS
omiepaTop: abOHATHUS HOMED, UISHTU(UKAITMOHHUTE HOMEPa, aDOHATHUS
npoduit, nHpopmaIms 3a HACHTUYHOCTTA (KITFOYBT 32 aBTeHTHKanus Ki),
CMETKaTa 3a TUIATCHUTE YCIyru, nH(popManus 3a MoOOWIIHATA [IEHTpaja, KOsSTO
00CITy’KBa U JIp.

* PerucTbp 3a Bpemenno npedouBaBamure abonatu (Visitor Location
Register) VLR, koiiTo e cBbp3an ¢ Bcaka MSC-uentpaina. [IpenHaznaueHueTo
My € J1a ChXpaHsiBa BpeMEeHHa MH(pOpMAIIUs 32 a0OHATUTE, MPEIBIKBAIIH CE
pe3 Mpexara. 3a J1a MaplIpyTU3upa NOBUKBAHETO U J1a MY MPEIOCTABU
o0Ocny>kBaHe, MpekaTa TpsiOBa Jla 3Hae BCEKHM MOMEHT KbJI€ € ChOTBETHHUSI
abonar. Korato aboHaThT ce MpUABMKBA OT €IHA HAa PYTO MSCTO, TAHHUTE CE€
npenasaT oT VLR Ha cTtapoto msacto kbM VLR Ha HOBOTO MECTOHAXO0XKIECHUE.
O6uknoBeHo enquH VLR ce cBbp3Ba C eHa IIEHTpalla, HO MOXKe Ja 00CIIyX,Ba U
HSIKOJIKO IIEHTPAJIH.
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OnepanuoHHa moacucTeMa

Hoacucremara OSS u3NbIHABA PYHKIIMUTE TIO €KCIUIOATAIUS U 00CTYKBaHE
Ha MpekaTa. KbM Hest ce OTHACAT CIICTHUTE OOCKTH:

= « [lenTHp 32 ekcriioaTanusi Ha odcay:xkBaHeTo (Operation and Maintenance
Center - OMC), koiito upe3 O-untepdeiic (SS7) ynpasisiBa 1 KOHTPOIUPA
BCUYKHM 00CKTH Ha MpekaTa, Ha0ro1aBa HHGOPMAIMOHHUS 00MEH, 0€30-
MacHOCTTa Ha aDOHATHUTE U TEXHUTE CMETKHU. Tyk ce peructpupar (OTKpUBAT U
3aKpuBaT) aDOHAMEHTHUTE M YCIIYTUTE, HAOJI101aBaT Ce U C€ perucTpupar
OTKa3WTe.

= o [lenTbp 32 aBTeHTUKAIUA (AuC), KOUTO CHABPHKA ATTOPUTMHU 32 ABTCH-
TUKaIMs ¥ KIto4oBe 3a mudpute. Thit kato paguonHTepderica ¥ MOOUITHUTE
CTaHIMH, 32 pa3iiiKa OT (GUKCUPAHUTE MPEXH U TEPMUHAIIN, CA MHOTO
ySI3BUMHU, 32 3alllMTa Ha MPEJaBaHEeTO Ha JAaHHUTE U KOH(PHUACHIIMAIHOCTTA Ha
aboHaTUTE ce HaJjlara Te Jia ce UuJIeHTU(UIIMpPAT 0 METOa Ha aBTEHTUKAIIUSTA.

* -Peructnp 32 ono3naBane (IpoBepka) Ha MOOMJIHOTO oOopyaBane (Equip-
ment Identifier Register - EIR), koiiTo e 6a3a jaHHu 3a uaeHTUUKAIMS Ha
MOOMJIHUTE TeJIe(OHU U TEXHHUS CTATyT B Mpexarta (IpaBoOCoCcoO¢CH,
HernpaBocnoco6eH). Thit KaTo MOOMITHUTE CTAHIIMHU Ca MTOPTATUBHU, T JIECHO
MoraT aa ObaaT u3ryoeHu uim oTkpagHatu. Bceku, KOWTO nMa JeicTBaia
SIM-kapta, Moke 1a u3nos3Ba oTkpaaHat anapat. B EIR numa "yepen cnuchbk"
Ha OTKpaJHATUTE WU OJIOKUpaHU yCTpoicTBa. J[ocTaThuHO € COOCTBEHHUKBT Ja
3asBM 3a KpaxkOaTa, MOOUIIHMS TelleoH cTaBa 0e3I0JIe3¢H, Thil KaTO HE MOXKE
J1a C€ aKTHBHUpA.

" ¢ [{leHTBHPBT 32 KpaTKH chOOUIeHUs1 (SMS), KOWTO ce IPUKU 32 CbXPAHEHUE U
npeHacouBade Ha SMS-crobmenusTa. Tol ciaeau, 1anu ChbOOIMEHUETO €
JIOCTaBEHO, U MpeTpeiaBa ChOOIICHHUS, KOUTO HE ca MpHUEeTH KopekTHo. KoraTo
MOOUJTHUS TeJIeOH € U3KITIOUCH WIIK HsIMa MMOKPUTHE, BCHUKH ChOOIIICHUS CEe
3amasBaT U 1€ My C€ JOCTaBIT, IIIOM arapaThT C€ PETHUCTPUPa OTHOBO B
MperKara.

OcHoBHM (pyHKUMHU U AelicTBUE HA cucTemMa GSM

Hait-xapakTepHo 3a eqHa MOOMIIHA Mpeka € 00CTy)KBaHETO Ha aDOHATH, KOUTO
ce IPHUIABIDKBAT B Mpekara. J{a ce ynpapisiBa MOOMITHOCTTA, 3HAYH MOOMITHUS
TenaedOH PEryJSIPHO Ja CE PErUCTpUpa M HEMPEKbCHATO J1a Ce CIICIH KBC CC
HaMHpa.

Muunuanuzanus, perucTpanys ¥ peKMM Ha OUYaKBaHE

Mob6unnarta TenedoHHa IeHTpajga U 0a30BUTE CTAHIIMHU PAOOTIT HEMPEKHCHATO
npes 1s10To AeHoHomue. [1o KoHTpoiHUTE KaHAIM 0a30BUTE CTAHIIUN UM
M3Ipalar ciaykeoHa nHdopMals, KoSaTo ce mpueMa oT BCUYKH MOOUITHU
TeneOHU B CHOTBETHUTE KIIETKH.
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3a paznuka oT 0a30BUTE CTAHIIUU, MOOUITHUTE TeleoHu (paanorenepoHuTe)
MS morat na ce u3kitouBar. ToBa cTaBa 1o *ejnaHue Ha aboHaTa Uiy 3a
MOAMSsIHA Ha OaTepusiTa UM.

AOGOHATHT BKIIIOUBA 3aXPAHBAHETO ChC CICIIMAIHUS 32 TOBA OYTOH MITU TIOCTaBSI
SIM-kapTara 1 MOOMITHUAT TeaedOH 3ammoyBa 1a paboTu. B T0o3u MOMEHT Tou
OIlle HE MIPUHAJIC)KH KbM HUKOS KJIETKa, MaKkap (PU3UYECKH J]a € B HAKOS OT
Tax. ETanbT Ha uieHTHUKANUATA My B HACTpOHKaTa My KbM CHCTeMaTa (HMHH-
[[MaIu3annsTa) Tpae HAKOJIKO CEKYH/IM U CTaBa aBTOMaTUYHO, 0€3 y9acTHETO
Ha aboHara.

LAI4

LALL . . LAI2 LA (B

HHML!MGJZMS’CIL;Mﬂ u pecucmpayus Ha abounama u creoene Ha
MeCmonoJiodCeHUeENno my

[To BpemMe HA HHUIMAIU3ANUATA MOOWITHUAT Tenepon MS ckaHupa BCUYKH
JOCTHUTAIIY O HETO PaJMOCUTHAIIN, [0 KOUTO B PEKHUM Ha paanuopa3pbCKBaHe
ce u3Ipaila ciry>keoHa nadopMmarus, 1 n30upa oHazu 6a30Ba CTAHIUS, YUHTO
CUTHAJ ce OKa3Ba Hau-cwieH. [1o momyyenara OT KOHTPOIHUS U KaHal
uHopmaiusa pazoupa kos € od6aacrra Ha uaenTuuranus (Location Area
Identity - LAI), T.e., KbM KOU KOHTpOJIEp NPUHAJICKHU (B CIydyas HA 4EPTEKaA -
LAIl). Cbp3Ba ce ¢ ieHTpajara u Jaokjajsa 3a aapeca cu. MSCI1 3anucsa
MECTOIOJIOKEHUETO Ha MOOUITHUS TeledoH B cBos peructbp VLR u noknansa
B perucrupa 3a nomanrau abonatu HLR, ye MmoOmiHUAT TenedoH € BKIIIOYEeH B
HeliHaTa obJyact Ha oOciysxBane. Ciej; ToBa 10 0OpaTHUS CUTHAJIEH KaHa
MOOUJTHUAT TeJIeOH MoJIyyaBa MOTBBPIKICHUE 3a CBOSITA PErUCTpallusl,
CUHXPOHU3UpA C€, peryjirupa HUBOTO Ha CUTHaja U ce "3axBama" kbM 0a3oBaTa

CTaHIHA.
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Ho u 6a3oBata cTanius TpsioBa Jia 3Hae, 4ye To3u MOOUJICH TelepoH ce HaMupa
Ha TEPUTOPHUATA HA HEeifHaTa KieTkaTta. ToBa Ts pa3dupa upe3 uacHTHPUKa-
[IUOHHMST MY KOJ, KOWTO c€ Ipe/iaBa 1o oOpaTHHS CUTHAJIICH KaHaJl.

Moo6unnusar tenedoH octaBa B "pexxum Ha ouakBaHe" (standby mode) u
WHULMATM3aIuaTa 3aBbpiiBa. Cera BXOIAUIUTE TOBUKBaHUA KbM MS Morar na
Ce€ HAacOYBaT KbM KJIETKaTa, B KOSITO CE HAMUpa.

Koraro aboHaThT € U3BBH 30HATA HA PAIUONIOKPHUTHE, TOM HE MOKE Ja BJIE3€ B
KOHTAaKT C MpekaTa U Ha quciuiest Ha MS ce moka3Ba ChbOTBETHO ChOOIIEHHUE
(mamp. «Tepceney).

[Ipe3 usnoTo Bpeme, A0KaTo Bpb3kara Mexay MS u BS e ycranosena, upes
KOHTPOJHUTE CUTHAJIM MOOWJIHHUAT TelnedOH MePpUOIUIHO OOMEHS CITyKeOHU
CchOOIIeHUS ¢ Oa3oBaTa cTaHIMs. Upes TAX Clieau KaKTo HelHaTa padoTa, Taka
1 cOOCTBEHOTO CHU IIpeMecTBaHe. Ako MS He MOTBBpIK1aBa perucTpanusTa cu,
cUCTeMaTa ro MprueMa 3a U3KJIF0YCH.

IIpu npemMecTBaHEeTO cU B KJIeTKa Ha obsiactta LAI2, MS ce peructpupa B
HOBara 00JacT, a oTTaM - BbB VLR-peructrbpa. Tam ce u3rpuBa cTapoTo My
MECTOIOJIOKEHUE U € 3alIOMHs HOBOTO. KoraTto MoOWIHUAT TenedoH Biie3e B
LAI3, peructpanusita ce mpuema oT Apyra MoOuiIHa TeiaedOoHHa IIEHTpala
(MSC2). 3a Hes ToM € HOB OOEKT M HEroBaTa MosBa ce JOKJaaBa B JOMAITHATA
0a3a maHHM, KOATO MHpOopMupa ctapaTa 1entpaia MSC1, ge To3u TenedoH e
BJISI3BJI B TEPUTOPHUSITA HA checegHarta eHTtpaia. Toraa MSCI1 usztpusa
HeroBusi HoMep oT cBosita VLR-06a3a nanHu.

DyHKUUHM 32 3a1HUTA

1.IlpoBepka 3a aBTEHTUYHOCT

Koraro mpu MoOUIHUS OTiepaTop ce perucTpupa HoB abOHAMEHT, OCBEH TeJle-
dbouHUs cu HOMEp, a0OHATHT MoydaBa SIM-kapTa, B KOSITO KaTO ABOUYHU
yuciia ca 3anucanu cekpereH ko4 Ki v yHuKallHa MeXIyHapo Ha UICHTH-
¢dukamus Ha abonara (IMSI - International Mobile Subscriber Identity). C IMSI
€ CBbp3aHa Iisiata nHpopMalius 3a Hero. Te3u JaHHU ce ChbXpaHsBaT Ha JIBE
MecTa - B SIM kaprarta u B AuC-11IeHThpa U C€ U3I0JI3BAT 32 HEroBaTa UACHTH-
dbuxarmsi.

Koraro ce nmpoBepsiBa uaeatnuHoctTa, AuC renepupa ciaydano yncio RAND
¥ TO U3Mpallla o KOHTPOJIHUTE KaHalu KbM aboHarta. Upes kimova Ki ce
M34YHCIISIBA HOBO YHKCIIO, T.Hap. Oesas3an pesyarat SRES, koiiTo ce BpbIla KbM
AuC. LleHTBpBT, KOWTO 3HAE CIIYYaMHOTO YnCciio M uMa kimtoda Ki, e n3uucann
chinus Oenszan pe3ynrar. Ako pesynaratute (aBata SRES) ca ennakswy,
MOOUITHUS A0OHAT € AaBTEHTUYEH. AKO PE3YyATAThT HE € €JIUH U Chlll, ADOHATHT
HE € TO3H, 3a KOUTO ce mpeacTans. M3rpaxaHeTo Ha Bpb3KaTa € HEBb3MOKHO
0e3 J1a ce yCTaHOBHU UJICHTUYHOCTTA.
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2. Kpunrtupane

3a n1a ocrane oomMeHeHara nHGopMalKsa KOHGUICHIIMATHA U 1a HE ObJIe MOI-
CIIYIIIBaH Pa3roBopa, KakTo TpadhUIHHUTE, TaKa U KOHTPOJIHHUTE KaHAIIA CE€ KPHUII-
tupat. B GSM peura ce kpunrtupa 1o ciaeaHus Ha4uH

MSC
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Kpunmupane 6 GSM

Ocgen Oenszanus pe3yarat SRES, nznonspaiiku cinydaitHoTo yucio RAND u
kiova Ki nentspsT AuC u3uucisisa u Apyr kiod 3a kpuntupane Ke, koiito,
3aeaHo cbc SRES u RAND, ce cbxpansiBa B jomaiiHaTa 6a3a nanau. [Ipu
MpoBepKaTa Ha aBTEHTUYHOCT MOOMITHUAT TelieoH, KaTo n3no3Ba kitoda Ki
ot SIM kaprara cu ¥ oy4eHOTO ciaydaitHo ynciio RAND, cbiio nzuncissa
KJIt0Y 3a kpuntupane Kc. Ako pe3ynrarsT oT npoBepKaTa Ha aBTEHTUYHOCT €
MOJIOKUTEJICH, Pe3 KOHTpoJiepa Ha 0a30BaTa CTaHIUs MOOMIIHATA IIEHTpala
u3npaina Ha abonara kirova Ke. Crieq1 ToBa KOHTPOJIEPBT AaBa KOMaH/a 32
MIpEMHUHAaBaHE KbM PEKUM Ha KpUNTUpaHe. BCUUKU CUTHANK OTTYK HATaTbhK,
BKJIFOUMTEIIHO PEUYTA, Ca KPUNTUPAHU.

- |['enepatop Hajl= RAND
{; CﬂyqaﬁHH 3aHBKa 3a
: - ANTOpUTHM 32 NMpoBepKa Ha
e
IIpOBEPKA Ha ABTEHTUYHOCTTA
=P LIEeHTHYHOCTTA
Ba3a naHHu ' |_:>
»| AIITOPMUTEM 34
IMSI, K; S| op
K KPHIITHPaHE RAND, SRES
1
Ke

HpO@@pKCI HA aemermudrocm
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3. IIpoBepka Ha OOOPYIABAHETO

[lenTa Ha Ta3u MpoBEpKa € Ja ce MPeJOTBPATH U3MOJI3BAHETO HA HAMAIIH IPABO
Ha 00CITy’>KBaHE M OTKpaJHaTH MOOMIHU Tenedonu. Beeku MmoOumeH tenedon
cu uMa cBoit mexxayHapozaeH Homep IMEIL Ilpu usrpaxaane Ha Bpb3ka MOOMII-
HaTa IeHTpaJia KCKa OT MOOUITHUS TeJieOH TO3U HOMEP. AKO HOMEPBT €
HEMO3HAT WK 3a0paHeH, BPbh3KaTa C€ OTXBBHPIIAL.

YHUKaTHAaTa MEXKTyHAPOIHA USHTU(DUKAIINS cE MpejaBa B CBOOOTHOTO
MPOCTPAHCTBO, CAMO KOTATO C€ BKJIIOYM MOOMIHUS TeledOoH.

Jlokajun3zanusa 1 MOBUKBaHe

1. Howmepa 3a jjokanu3anus u I/II[CHTI/Id)I/IKaI_II/Iﬂ

Enna ot kimodoBute ocobeHoctu Ha GSM e aBTomaTuyHaTa BCEMUpPHA JIOKa-
nu3anus Ha aboHatute. TeneoHHUTE HOMEpPA ca BAJIUIHU B KOS /1a € TOYKa Ha
nmanerara 1 GSM 3Hae koit aboHaT Kbje ce Hamupa. B peructsp HLR Hemnpe-
KbCHATO C€ ChbABPKAT JAHHU 3a TEKYLIOTO My MECTOHAX0XJIeHUE, a upe3 VLR
HEINPEKBbCHATO CE€ CIEAN HETOBOTO JABUKEHHE.

3a 1a ce omnpeieNIi MeCTOHaX0KACHUETO Ha MOOUITHUS arapar, ca HeoOXO0IUMHU
CJIEHUTE HOMEpA:

* Mexnynapoauusi Homep MSISDN. Ctpykrypara Ha HOMEpa ce ONpeesis 1Mo
crangapT E.164 na ITU-T. CbcTou ce oT TenedoHHUs KO/ HAa CTpaHaTa, HaIuo-
HaJTHUS KOJ Ha MOOMIHUSA orniepatop (Herous peructbp HLR) u abonatHus
Homep. Crabpika ce B SIM-kaprara Ha noTpedurens. To3u cTaHaapT ce U3MoJI-
3Ba U B cTanimoHapuute Mpexku ISDN.

* Mexnynapoanara uaeHTugukanusa Ha Moomanus abonar (International
Mobile Subscriber Identity - IMSI) (Bxx. OHP 7).

* Bpemennara uaeHtudukanus Ha MoouiTHus anapat Time Mobile Subscri-
ber Identity - TMSI. 3a nokanHo omno3HaBaHe Ha aboHaTa B cucteMa GSM He
ce usnoiBa qupektHo IMSI, a Bpemenna naentudukainus TMSI (komoB
BekTOp 4 Oaiira). ToBa uncio ce nu3dupa or VLR u aeiicTBa BpeMEeHHO B 30HATa
Ha HETOBOTO MECTOHAXOXJICHUE. 3a J]a C€ CKpUE JIMYHOCTTAa Ha aboHAaTa, peruc-
THPBT NEPUOAUYHO U3MEHS UJCHTUPHUKAIUATA, IOPAJIA KOETO TSI € BpEMEHHA.

* Homepa na poymunra na moousanara craninusa (MSRN). To3u aapec ce
reHepupa ot VLR ciien 3anutBane oT MoOuiIHaTa TeaedoHHa IieHTpajia U ce
noMuu B perucThp HLR. Toli BkItouBa KoJ/1a Ha CTpaHaTa, KbJIeTO a0OHATHT
rocTyBa, KOJia Ha MOOWJIHMS ONepaTop, Ha KOWTO TrocTyBa, kojga Ha MSC, ot
KOSITO ce 00CITy)XBa, 1 HOMepa Ha aboHara.

2. YcTaHOBsABaHE HA BPbH3KA ¢ MOOWITHUSA TeaedhOoH

[Ipo6yem Tyk € HamupaHeTo Ha aboHaTa. ToBa € ThpceHe, MPUHITUITHO pa3iny-
HO OT (pHKCHpaHUTE TEPMHUHAIH, KBJIETO MAPIIPYTHT HA BPH3KaTa € U3BECTCH
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oT Tenedonuus Homep. Kbae e aboHaThT TyK He ce 3Hae. [Ipenu na ce uzrpaau
BpBb3KaTa upe3 MocJieI0BaTETHU 3alIUTBaHMS, TPSOBA J1a ce pa3depe HErOBOTO
MECTOHAXOXJICHUE M CE YCTAaHOBHW HAIPABJICHUETO Ha ThpceHe. OCHOBHUTE
€Taly Ha aJIfOPUThMa 32 YCTAaHOBSIBAHETO HA Bpb3Ka C MOOWIICH OT (pUKCUPaH
TenedoH ca moKa3aHu MO-J0JTy

PRI T
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OKTM L wmsc |
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Yemanoeasane na epvska ,, puxcupan menegpon — modbunen mene@on”

Ha mepBarta cTeika (1) Bukamus abonat Habupa Homepa Ha GSM-abonata. OT
koja Ha ajgpeca OKTM pazoupa, ye ThpCeHUAT HOMEp € OT MOOMIIHATA KJIEThY-
Ha CUCTEMa Ha ChOTBETHUS oreparop. Ts mpeagpecupa NOBUKBAHETO B KO (2)
3a chbOTBETHATA BXojs1a moouiiHa nentpaia GMSC. [locnennara onpenens
nomainHus peructbp HLR, KolTO € 3aKoiupaH B ThbpceHUs MOOUIIEH Tenedo-
HEH HOMEp, U MY U3Mpaiia MoBUKBaHETO (3). PeructbpbT npoBepsBa ChILIECT-
BYBAaHETO Ha THPCEHUS HOMEP B cUCTeMaTa Ha MOOWIIHUS OTlepaTop, KaKTo U
YCIIYTHUTE, 32 KOUTO € aboHupan. Cnes ToBa oT Tekyius peructsp VLR ce
m3aupBa cb0TBeTHUSI HOMep MSRN (4). [llom ro nosyuu (5), 1OMaIIHUAT pe-
TUCTBP onpeelis Kosi OT MoOomiHuTe entpainu MSC otroBaps 3a To3u MOOU-
neH tenedoH. Tazu undpopmanus ce Bpbina B GMSC (6), koaTo npeajpecupa
3anuTBaHeTo (7) kbM choTBeTHATa 1leHTpaita MSC. OTTyk HaTaThK TS OTTOBapsI
3a BCUYKM NO-HaTaThlIHU AerctBusa. Ot peructbpa VLR y3HaBa (8, 9) Tekyio-
TO MACTO Ha MOOWITHHS TenedoH. Ako Tou € noctbiieH, MSC nHUIIMMpPa HETO-
BOTO ThpPCEHE BbB BCUUKHU cBOM KJIeTKH (10). ThpceHeTo camMo B HyKHaTa
KJIeTKa OU OTHEJI0 MHOTO BpeMme. bazoBuTte cTaHIMKM HAa BCUYKU KOHTPOJIEpU
BSC usnpamar tepcentu paguocurdaiy (11). Cioen kaTo ce mojiydud OTroBOp B
KoHTpoJepa (12) u cranuusta (13), ye abOHATHT € HAMEPEH, CE U3BBPIIIBA
aBTeHTuKaIus (14) na abonara. Peructsp VLR usnpama curnan (15) u
MOOMJIHATA IIEHTpajla yCTaHOBsBA Bpb3Ka ¢ abonata (16,17). Bcuuku Te3u
JEUCTBUS C€ pa3BUBAT JOKATO BUKAIIMs a0OHAT Yaka Bpbh3KaTa, CJe]l KOETO TOM
yyBa KOHTPOJHOTO MoBUKBaHe. [I0BUKBaHETO OT MOOUIIEH aOOHAT € MO-TIPOCTO.
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IIpouenypa no npeanaBane Ha 00CJIy:KBaHeTO (MpeBKJIOYBaHe, handover)

Tasu npouenypa (amepukanckust repmuH € handoff, eBponeiickuat handover) ce
OTHACS JI0 CIy4auTe, KOraTo MOOMJTHUAT aOOHAT, pa3roBapsiiku, ce MPeMecTBa OT
eaHa B Apyra kieTtka. Korato TakoBa mpemMecTBaHe CTaHE B PEKMM Ha OYaKBaHeE,
Ype3 KOHTPOJIHUTE CUTHAIM MOOUITHUAT TeJe(OH aBTOMATUYHO CE MPEeperuc-
Tpupa B Apyrara kierka. Koraro obade Toit Boau pa3roBop, MpeperucTpanusTa
He ¢ joctaThuHa. [IpeBkiIrouBaHeTO TpsiOBA 1a cTaHe 0€3 pPa3roBOPHT Ja ce
MpeKbCcBa U 0e3 abOHATHT J1a MOUYBCTBA.

~

BTS

cTapa

Onpocmena cxema Ha npoyedypama no npeoasare Ha oocayxceanemo (handoff)

Kaxkrto 6a3oBata craniust BS, Taka u moounHust tenedon MS, HenpekbCcHATO
M3MepBaT HUBOTO Ha U3XOSIINS, ChOTBETHO, HU3XO SIS CUTHAI U 10 Opos
Ha IPENIKUTE OLICHSIBAT KAYE€CTBOTO HA cUTHaJIUTE. B MoOuHus Tenedon
€IHOBPEMEHHO CE IPUeMaT KOHTPOJHUTE CUTHAIM KaKTO OT COOCTBEHATA
0a3oBa craHIus, Taka 1 OT BS Ha checennuTe KieTku. Taka moydeHuTe JaHHU
3a HUBaTa Ha CUTHAJIMTE ce TpefaBar Ha MmoowminHaTa ctanus MSC Bcsika 1/2
cekyHaa (1). KM kos Ki1eTKa NPpUHAIICKH B 1aJI6H MOMEHT MOOVITHUST
TeneoH B peKUM Ha OYaKBaHE HE Ce OIPEIeIIsl HeIOCPEJACTBEHO OT HErOBOTO
(bU3UUECKO MECTOIIOI0KEHHE, a OT TOBA, Ha KOS KJI€TKa CUTHAIBT Ce NMpHeMa
KaTo Hau-CujeH. HEeroBoTo HMBO € KpUTEPHUM 3a MPUHAIICHKHOCT.

[Iponienypa mo nmpenaBane Ha 0OCITYKBaHETO 3a0YBa, KOTATO CE YCTAHOBH, Y€
CUTHAIIBT OT cTapara 0a30Ba CTaHIIMS € MO-caad OT HAKOM APYyT OT MoJydaBa-
HUTE KOHTpOJIHM curHa. MSC u30upa kieTkara ¢ Hall-CUJIeH CUTHAJ U
npeaaBa KOMaH/1a Ha 0a30BaTa i CTaHIMS J1a OTAeNU TpadhuueH KaHal 3a
Bpb3Ka (2). Tyk ca nponycHaTH TpaH3UTHUPAIIUTE CUTHAIUTE KOHTPOJIEPH.
Hogara 6a30Ba craHiysi Ha3Ha4YaBa KaHal U choOI11aBa HeroBust Homep Ha MSC
(3). Ha cBoii pen moOuHata TenedoHHa lieHTpaia, Ype3 crapara 0a3oBa
CTaHIIUs, MpeaaBa Ha MOOMIIHUS Telle)OH Ha3HaUYeHaTa i HoBa 6a30Ba CTAHITUS
1 HOMEpa Ha KaHaJla 3a BPb3Ka, [0 KOMTO Jia MPOIbIKU pa3roBopa (4).
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MoOunHusAT TenedoH ce HacTpolBa KbM HOBaTa cu 0a3oBa cTaHIus (5) u upe3
Hes MpeAaBa Ha MOOMIIHATA TeNe(OHHA LIEeHTpaja CBOsiTa TOTOBHOCT Ja 3aBbp-
1M TpelaBaHeTo Ha oOciyxBaneTo (6). Hakpas MSC npenaBa Ha crapara 6a-
30Ba CTaHIIM KOMaH/a Ja 0CBOOOM KaHaja 3a Bpbh3Ka, KOUTO € OWJT M3MOJI3BaH
nocera (7). Ha npakTvka uMa pa3jinyHU ClIydyad Ha MPEeBKIIIOYBaHE: (2) B paM-
KUTE Ha €JJuH KOHTpoJiep; (0) NpeBKIII0YBAHE OT €IUH KbM JPYT KOHTPOJIEP;

(B) IpEeBKJIIOYBAHE OT €/IHA KbM JIpyra MOOWIIHA TellepOHHA IIEHTpala.

PoymuHr

JlymaTa npousiinza OT aH[VIMICKOTO roaming (roam - Opo/isi, cTpaHcTBaM). Ts
O3HauaBa M3MOJI3BaHE HAa YCIYTUTE HA UyX1a (HEe Ta3H, Ha KOSATO € aDOHaT)
KJIEThYHA MpeKa. 3a Jla CTaHe POYMUHTa, € HEOOXOAUMO JABETE KICThYHHU Mpe-
KU - CBOSATA U UyXkJaTa - Ja ca ChBMECTUMH. ToBa o0aue HE € I0CTaThUHO.
Tps6Ba 1a UMa ¥ POYMHUHTOBO CIIOPa3yMEHHUE MEX Y ONepaTOPUTE HA KIEThY-
HUTE MPEKH, KOETO OIPeJIeIsl TEXHUUECKOTO B3aMMOJICHCTBUE MEXKTY TSIX, 00-
MsIHATa Ha HEOOXOMMUTE JJAaHHU 3a AOOHATUTE U B3aUMHUTE (DMHAHCOBU
3abJDKEHUS HA cTpaHuTe. EnuH onepaTtop uma criopa3yMeHHs: ¢ MHOKECTBO
KJIETHYHU CUCTEMH B ChbCEIHU CTpaHu. biaromgapeHue Ha pOyMUHra BCeKH
a0oOHAT CTaBa €IMHUIIA OT CBETOBHATA KOMYHHUKAI[MOHHA CUCTEMA U MOXeE Ja
ObJICc OTKPUT B KOS J1a € TOUKa OT TUIaHeTaTa.

AOGOHATHT B UyXkJa KJIEThUHA MpPEXKa UHUIIUHUPA TOBUKBAHE IO TPATULIMOHHUS
Ha4yuH. AKO TOBa € MbPBOTO MOBUKBAHE B UYy’KJlaTa Mpexka, TO HeliHaTa MOOWJI-
Ha TenedoHHa IleHTpaja, He HAMUPANKK CBEJIEHUS 32 TO3U aOOHAT B cBOsITa Oa-
3a nanau (HLR), ro Bp3npuema kato rocrysai. [lo nosydeHure npu B3aumo-
JNEHUCTBUETO C HErO OTJIMYUTENHU Oene3u TS pa3dupa Kos € JOMaIllHAaTa My CHUC-
TEeMa Y M3Mpallia 0 Hes 3anuTBaHe 3a aboHata. [lonydyenure naHnHu ce 3amuc-
Bat B peructbpa VLR 3a rocryBamiu aboHaTH Ha yykjaaTa CUCTeMa, a B "'10-
MalllHaTa CUCTEMA" c€ BbBEK/JAT CBEAECHHUS 32 HETOBOTO TOCTYBAIl0 MECTOHA-
xoxnaenue. Cieql Te31 NOATOTBUTENHU AEHCTBUS Bpb3KaTa C pOyMbpa ce
OpTraHu3upa IO U3BECTHHS OT MO-TOPE HAUUH.

Korarto nmoBukBaHeTO Ha TOCTYyBaIllUs a0OHAT HE € IIbPBO, UyKJaTa CUCTEMa UMa
BEUC HETOBUTE JaHHU U ro Hamupa 0e3 ma "mura" "qomarHara" cucrema.

Crnen 3aBpbianero "y moMa" nHpopmaiusaTa 3a BU3UTaTa CE U3TPUBA U OT
JIBETE€ CUCTEMHU C U3KJIIOYEHUE Ha CMETKATa, KOSITO € HapaBUJI TOCTYBAIIUSIT.

Caensamm cien 2G (Ho npeau 3G) nokosjieHust

2.5G — GPRS — ycnyru ¢ 060011eH naketeH paguounrepderic (General Packet
Radio Services) n EDGE - pazmmpenu ckopocTy Ha JaHHU 3a Ti1o0anHa
esommonust (Enhanced Data rates for GSMI Evolution).

2.5G e — HSCSD - BUCOKOCKOPOCTHO MpEIaBaHe Ha JAHHU C KOMYTAallHs
Ha kaHanu (High-Speed Circuit-Switched Data) u EGPRS (Enhanced GPRS).
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