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Ycnyrm PLMN

» KognpoBaHue ronoca RPE 13 kbut/c
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OyYHKLUMOHAaNbHbIE 3NIEMEHTD

HLR — AoMaLLHWNN PErnUCTpP

VLR — rocTeBOu perucTp

Auc — LEHTpP ayTeHTUdnkaymm

EIR — LEeHTp perncrpaunm obopynosaHus
MSC — LEHTP MOOUITBEHOMN KOMMYTaLNK
SMS gateway MSC — SMS-LUMO3

BSS — 6ba3oBasd ctaHuud

— Transceivers (BTS) — nepepgatroaqa nogcucrema
— Controllers (BSC) — noacucrtema ynpasneHusa
MS — MODOUNbHasA cTaHUUSA

— ME - obopynoBaHue

— SIM — moaynb naeHTudukaumum aboHeHTa



[omaliHun pernctp (HLR)

I/IHCbOpMaLI,I/IFI O NoArNnncaHHbIX yCIltyrax

MHOpPMAaLINS O MECTOMOMNOXEHUM Nonb3oBaTens Ans
KOMMYTaLMN BbI30OBOB 1 Tapudurkaymm

NoeHTndunkayms aboHeHTa - IMSI (International Mobile
Station Identity) n MSISDN (Mobile Station International ISDN
number)

HpopmaLmsa o noanmucaHHbIX ycryrax
OrpaHundeHus Ha npeaocTaBrieHne yenyr
NHpopmaLmsa o 4ONONHUTESbHbIX YCryrax
location

agpec VLR

KaTteropua MS

napamMeTpbl ayTeHTUPUKaLn



[ ocTeBoun perncTp (VLR)

NoeHnTtndukayms aboHeHTa - IMSI (International
Mobile Station Identity) 1 MSISDN (Mobile Station

International ISDN number)

oeHTudumkatop poamuHra MSRN (Mobile Station
Roaming Number)

BpemeHHbIN nageHTndukatop TMSI (Temporal Mobile
Station Identity)

NokanbHasa naeHTudukauma LMSI (Local Mobile
Station Identity)

OnucaHue MecTononoXeHus
KaTteropua MS
[TapameTpbl ayTeHTUDUKaLNM



LIeHTp MOOUNBLHOM KOMMYTaL NN
(MSC)

* OyHKUUN cUrHanm3auuu
 KommyTaumm

* YnpaBneHue pagunopecypcamm
* Pernctpauyma mecTtononoxXeHus
« XaHOOBeEpP



Mopaynb naeHTnmnKkaumun
aboHeHTa

* Pexxnm onepupoBaHug

* laeHTndpukaumna kaptsl (IC)

* |[MSI

* Location: TMSI, LAI, cTaTyC, CHETUUK BpEMEHM
* Knoy wmndppoBaHmna Kc

* lHdpbopmauums o Bbibope kaHana (oT BCCH)
« Knacc gocrtyna

« Cnucok 3anpeLleHHbiX PLMN

* Tanmep noncka HPLMN

* BbiIOpaHHbIN A3bIK

* PIN, enable/disable, counter; PUK , counter



CTeK NpoTOKOMoB
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MHTepdenc (Um)

 HacToTHbIN OManasoH
« KagpoBagd CTpyKTypa

* OpraHnsauunsa KkaHarnos
* CTEK MpOTOKOSIOB



YacToTHbIM Ananas3oH

 HacToTHbIN KaHan 200 kKl u

» CtaHpgapTt GSM 900
— [Npamon kaHan 925 - 960 MIl'u
— ObpaTtHbIn KaHan 880 — 915 My
— 174 YaCcTOTHbIX KaHana

« Ctangapt DCS 1800
— Npssmon kaHan 1805 — 1880 Ml
— ObpaTtHbI KaHan 1710 -1785 MI'u
— 374 YacTOTHbIX KaHana
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CTpyKTypa KaHanos

Channel usage

user information

Channel functionality

TCH

signalling information

user packet data

ACCH

DCCH

BCCH

CCCH

UPCH

!
l
Um reference point
{radio inlterface)

1 T1109610-87

User specific
channels {USC)

Common access
channels {CAC)



CTeK NpoTOKOMoB

« KaHanbHbLIN YPOBEHb
— LAPDm

« CeTeBOU YPOBEHDb

— Radio Resource Management (ynpaBrneHue
paguopecypcamMu)
— Mobility Management (ynpaBneHne MoounbHOCTbIO)

— Connection Management (ynpaBrneHue coeguHeHUem)
* Call Control (ynpaBneHue BbI30OBOM)
 Short Message Service Support (nepegava KOPOTKNX COOBLLEHNI)

* Supplementary Services Support (ynpaBneHne 4ONONMHUTENbHbIMUA
ycrnyramu)



becnpoBogHoM abDOHEHTCKUA

e 0OCTYnN
* CT2
* DECT

— FDMA/TDMA/TDD

— [Monoca 4yacTtot 1880 M1 - 1900 MI'y
— CKopocTb nepenayn gaHHbix 1.152 Mbut/c

— KogmposaHune peun ADPCM G.721 CO CKOPOCTbIO 32
Kbut/c

— OunHamunyeckuin BLIDOP N HAa3HAYEHME KaHaroB
DCS/DCA (Dynamic Channel Selection and Allocation)

— ObecneyeHne 6be30nacHoOCTHU



CTtaHpapTunsauus

Q.1001 — OnpeneneHns
Q.1002 — CeTeBble QOyHKL N

Q.1003 - [lpouenypbl peructpaymm
MECTOIMOMNOXEHUSA

Q.1004 - [Npouenypsbl onpeneneHns
MECTOMOJIOXKEHUS

Q.1005 — XaHOoBep

Q.1031 — OpraHun3sauusi curHaumm c
domkcnupoBaHHbIMM ceTAaAMU PSTN u IDSN

Q.1051 — Peanusauna gyHKLUMOHANBLHOCTM Ha
ocHoBe MAP

Q.1061, Q.1062 — OnpeaneneHne ataroHHbIX TOYEK
Q.1063 — NHTEepdrenc Um



YnpaBneHne B CETAX
ctaHoapta GSM

Jlekumnsa 9



OyHKLMOHaNbHOE MNOCTPOEHMNE U
MHTEpdencol ctaHgapta GSM
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OyHKUMOHaNbHOE NOCTPOEHMNE U
MHTEpdencol ctaHgapta GSM

 MSC - obecrneunBaeT mapLIpyTU3aL MO BbI3OBOB
N PyHKUUN ynpaBneHns BbiI30BaMM.
— Handover,
— PoymuHr,
— OBHoOBNEeHMe AaHHbIX MECTOHaXOXOEeHUS,

— AyTeHTndumkaunsa aboHeHTa Ha NpaBo NOJSib30BaHUS
ycriyramu aHHOro oneparopa,

— 3aKpbITUe NoNbL30BaTENTIbCKON MHOPMaLMKN OT
O0CTyna K HeEU MOCTOPOHHUM,

— MpoeHTndukauma obopyaosaHus,
— lNpouenypbl attache/detache
— Paging



onemeHTbl cetn GSM

 HLR npenctaensaeTt cobon crnpaBo4Hyto 6a3y AaHHbIX
O NMOCTOSAHHO MPOMNUCaHHbLIX B CETU abOHEHTaXx
(ono3HaBaTenbHblIE HOMEpPa 1 agpeca, a Takxke
napameTpbl NOASIMHHOCTU aDOHEHTOB, COCTaB YCIyr
CBSA3U, cneunanbHasa MHopmaumsa o
mMapuwpyTtnsauum, IMSI, TMSI).

* VLR - pernctp nepemelleHna ocyLllecTenaeT
KOHTPOSb 3a nepeaBuXeHnem nogBu>XKHOW cTaHUUK
13 30HbI B 30HY. [lpnceanBaet MSRN, cooepXxuT
naHHble o LA, pacnpenenser TMSI.

« BSS - obopynosaHne 6a3oB0oM CTaHLUMN, COCTOUT U3
KOHTponnepa 6asosou ctaHuum (BSC) n npunemo-
nepepgawowmx 6asosbix ctaHumn (BTS). KoHTponnep
6a30B0OUM CTaHLMMN MOXET YrpaBrigTb HECKONbKUMMU
npuemo-rnepegaroLmmMmm driokamu.



onemeHTbl cetn GSM

* AUC - ueHTp ayTeHTUdMKALINN COCTOUT U3
HECKONbKMX Or10KOB 1 POPMUPYET KIHOUN U
anropuTMbl ayTeHTUPUKALUN

* EIR - 6a3a gaHHbIX, cocpeoTOYEHHAs! B PEMUCTPE
naoeHTndukayumm odbopyaoBaHus, Ha OCHOBE KOTOPOW
AUC npmHUMaEeT peLleHns o napaMeTpax npouecca
ayTeHTUMMKaUun n onpeaensaeT Kn4im
LUnppoBaHNA abOHEHTCKUX CTAHLUN.

 TCE- TpaHckogep, obecnevnBaeT npeobpasoBaHme
BbIXOOHbIX CUrHArIoOB KaHarna nepeaadn peyn u
naHHbix MSC K Buay, COOTBETCTBYHOLLEMY
pekomeHaaunam GSM no paguonHtepdency (64
kbut/c KM B 13 kbut/C)



onemeHTbl cetn GSM

 NMC - ueHTp ynpaBreHusi ceTbto obecneymBaet

paLlnoHarnbHOE nepapxmyeckoe ynpaBreHmne CEeTbIO
GSM:

— JKCrJltyataunio n TexHn4eckoe O6CJ'Iy>Kl/IBaHl/Ie Ha

YPOBHE BCEWN CETU, NogaepXnBaemMon LieHTpamu
OMC,

— ynpasrieHne Tpapukom no Bcem cetn n obecneyeHme
OWCIMETYEPCKOro yrnpaBneHust CETbIO MPU CNOXKHbIX
aBapUNHbIX CUTyaLUUsIX,

— KOHTPOJIb COCTOAHUA yCTpOVICTB dBTOMAaTU4€CKOro
yrnpaBJieHUA, 3a0ENCTBOBAHHbLIX B O60py,EI,OBaHVII/I
CETN

— KOHTPOJSTb MapLUPYTOB COEANHEHUSI MEXOY CETLIO
GSM n TpOI1, BO nsbexaHne rneperpysok mexay
ceTsaMU.

— WHCTPYMEHT NflaHUpoBaHNsA ceTu (onTumarnbHoe
pasBuTune).



onemeHTbl cetn GSM

 OMC - ueHTp akcnnyartaumm v
TEXHUYECKOro 0ocnyxmBaHus
obecneynBaeT KOHTPOMb U ynpaBneHne
BCEMUN KOMMNOHEHTAMW CETU N KOHTPOJS1b
KayecTBa ee paboThl.

— 0bpaboTka aBapUMHbIX CUTHANOB A1
ornoBeLleHnsa obcnyKnBatroLLLero nepcoHana,
— ynpaBneHune Harpys3kou ceTu.



3agadyn CUCTEMbl CETEBOIO
ynpasreHua (OMC)

obecnevyeHne B3anMoaencTBuUs C
CYLLECTBYHOLLUMMN CUCTEMaAMN CBA3MN;

TMOKOCTb;

NPO3pPavYHOCTb;

MOZYITbHOCTb;

HEe3aBUCUMOCTb OT NPOU3BOANTENS;

CTPYKTYpa N PYHKUNN HE OOSTKHBbI
orpaHn4YMBaThb OEATENbLHOCTb U
BO3MOXXHOCTb opraHusauum J1BC;

OTKa30yCTONYMBOCTD.



B ocHOBY NOCTPOEHUA CUCTEMBLI CETEBOIO
yrpaBfieHnsa anekTpocsa3bio B ctaHaapte GSM
nonoXxeHa cTpyktypupoBaHHaa koHuenumsa TMN.

PyHKUMOHaNbHbIe 651okU (PB):
* OSF - ©b onepaunoHHbIx cuctem (0OS),
 MF - npomexyToyHble Pb,

« DCF - dpyHKUMmM cuctemol ceda3m GSM, cBa3aHHbIE
C nepenaden gaHHbIX,

* NEF - ®b anemeHTOB ceTy,
 WSF - ®b pabouen ctaHuuw,

« SEF -pyHKUMM noaaepxku (obecneyeHus)
aboHeHTa,

* QAF - dpyHKunn apantepa Q-uHtepdenca,

 MEF -dyHKUMKM TEXHMYECKOro 00CnyXnBaHUS
abOHEHTOB.




RP - KOHTpPONbHbLIE TOYKU (MHTEPdEUCHI):
g - Krnacc KOHTpornbHbIX Tovek mexay OS, M n NE
dYHKUMNAMMU;

f - Knacc KOHTPOSIbHbIX TOYEK paboyen cTaHuun (C
aboHeHTamun ceten GSM);

g - KInacc KOHTPOJIbHbIX TOYEK OT paboyen ctaHUum
[10 Nosib3oBaTens;

X - Kfacc pabo4vmx ToveK anga CBA3N ¢ Apyrumu
cetamu TMN:;

M - HECTaHJapPTHbI€ BHYTPEHHNE KOHTPOJSIbHbIE
TOYKMU;

t - KOHTPONbHbIE TOYKU A1 CBA3U C APYTMMM
CeTAMM;




PacnpegeneHne oyHKLUMN CETEBOIO

ynpasneHmns B GSM

OnepaLnoHHbIE CUCTEMBI:
- obcnyxuBatoLne npuknagHbie NporpamMmmei;
- YyHKUMN Ba3bl JaHHbIX;
- obecneyeHne aboHEHTCKOro TepMmHana;
- aHanMa3npytoLme nporpamMmmei;
- doopmaTupoBaHMe OaHHbIX N Nepeaada coobLueHnN.

B GSM TMN ece amu ¢byHKUUU nipedcmasrieHbl Oris
ueHmparsiusoeaHHoU oucmaHuuoHHoU obpabomku 8
ueHmpe ynpasneHus u obenyxusaHus OMC, yacmsb
amux QyHKUUU J510KarbHO npucymecmaeyem 8 y351080u
b6asoeou OS.



PacnpegeneHne yHKUNM

ceTeBoro ynpasrneHuns B GSM

[1poLiecchl conpakeHusa:
- ynpasneHune CBA3bIo;
- conpshXeHne NpoTOKOIoB 1 0bpaboTKka AaHHbIX;
- conpsixeHue (0bbeanHeHne) NPOCTbIX DYHKLUUN,
- NpoLEeCChl MPUHATUA PELLEHNN;
- XPaHEHMe OaHHbIX.

[lepenaya naHHbix B GSM TMN:

OyHKUMK Nepenavn gaHHbIX BKITHOYalOT B ceb4
obecrneyeHmne coeanHeHNa Yepea COOTBETCTBYOLLNE
cConpsaXXeHna pasnmnyHbIX 3aNIEMEHTOB CETU K
onepaunoHHbIM cuctemam. IHtepdencel,

paboTatoLime B rnpoLecce CoOeaNHEHUN, NCTONb3YIOT
OKC Ne 7, X.25 un T.A.




PacnpeneneHue oyHKLUNN CETEBOIO
ynpaeneHuna 8 GSM

onemMeHTbl cetu (Hanpumep. MSC, HLR, BSS):

* (pyHKUMM o0bcnyxmBaHua obbekta (MEF),
COMpPSXXeHbI C npoueccamMn CBA3MN.
Obcnyxmneaemoin 06bekt (ME) MmoxeT nmeTtb ogHy
nnn oonee coyHkunm MEF;

* pyHKUNM obecnevyeHnsa obbvekTa (SEF),
HenocpeaCcTBeHHO He BKMYeHbl B MPOLIECC CBA3M.
K HUM OTHOCATCA, Hanpumep, nokanmaauung
OTKa30B, cbop AaHHbIX. Ob6beKkT obecneveHus (SE)
MOXET UMETb OAHY nnu dbonee pyHkunm SEF.




Ctek npotokonioB GSM

Grfd HLREIR
SGSN 5 SMS-GMSC
GGSN

(5

HLR SGSN

MSCAVLR
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Ctek npoTtokoroB GSM

 [lpmnknagHoOM NPOTOKON NOACUCTEMbI MODUNBHBLIX
npunoxeHnn (MAP), nogaepxnsaroLmnm
curHanunsauuto mexgy MSC n 6azamum gaHHbix (HLR,
VLR, EIR).

 [lpnknagHas nogcmcrtema BO3MOXXHOCTEN TpaH3aKLIUA
(TCAP), noggepxnsatouiaga npotokornn MAP npwu
opraHusaumu amanoroB mexay 6asamm gaHHbIX.

* [loaocucrtema ynpasneHna coeguHeHneMm
curHanunsauun (SCCP), obecneumBaroasa ans
KOMMYTaTOpPOB 1 Ba3 gaHHbIX YCIyru opraHu3auum
CUTHasbHbIX CBSI3eN, OCYLLECTBIAET TPaHCNALUIO
rnmodanbHbIX 3aronoBKOB.

 [Nogcuctema nepenaydm coodbuweHnnm (MTP),
oTBevalollas 3a ynpaBrneHne 3BeHbAMU, MapLIpyTamu
n Tpadukom curHanmasaumm B cetax OKC-7.



[TyHKTbI curHanmnsaumm B cet OKC Ne7/

* Y3en kommyTauum yenyr (SSP);
 TpaH3UTHbIN NYHKT curHanusauum (STP);
* [1yHKT KOHTpONS curHanmadaunm (SCP)

Pevyesbie
KaHaNnbL!




[lpoTokon MAP

NuTepdeincel SCP — HLR, SCP — MSC
COOTBETCTBYIOT MOAMHOXECTBY NPUKNagHoro
npoTtokosna noasuxHoun ceasn (MAP) c
MCcronb3oBaHMWeM npuknagHon nogcucremsl TC.

Onepauun npotokona MAP GSM,
nHtepdenc SCP - MSC

No Onepamus MAP GSM, OO0o3HaueHue onepanuu Hampagie-
SCP — MSC HHE
3amnpoca
1 | YBenomiienue o0 SS-Invocation Notification MSC —
oOpalleHuu K SCP
JIOTIOJIHUTEIILHON YCIIYTE




Onepauunn npotokona MAP GSM,
nHtepdenc SCP — HLR

Ne Onepamust MAP GSM, OO0o03HaYeHUE onepanuu Harmpagiie-
SCP — HLR HUE
3ampoca
1 |3anpoc undopmaruu 00 AnyTimelnterrogation SCP — HLR
a0OHEHTE B JII000E BpeMs
2 | 3ampoc 00paboTKHU ProcessUnstructuredSS-Reque | HLR — SCP
uHpOopMaIUU st
HECTPYKTYPUPOBAHHOU
JOTIOJTHUTEIILHOM YCIIyTH
3 | 3ampoc o UnstructuredSS-Request SCP — HLR
HECTPYKTYPUPOBAHHOU
JTOTIOJTHUTENILHOM yCITyTe
4 | YBenomieHHeE O UnstructuredSS-Notify SCP — HLR

HECTPYKTYPHUPOBAHHOU
JIOTIOJTHUTEIILHOM YCITyTe




TCAP

Transaction Capabilities Application Part - [NpuknagHas
nogcuctemMa BO3MOXHOCTEN TPaH3aKLU M.

Onepauyus — 3anyck ogHum TC nonb3oBartenem
BbIMOJSTHEHUA KaKknx NMbo OencTBnm Ha yaaneHHOU CTOPOHE.

KomrnoHeHma — egnHnua obbema nHdbopmauymu,
nepenasaemad TC nonb3oBaTtenem B npouecce
peanusaunm onepauun.

Luarnoe opraHnsyetcsa ana oobMeHa KOMMOHEHTaAMMN.
Knacchbl onepaumy No pesynsraram:
* YcnewHbln/HeycnewHbIn ¢ yBeOOMMNEHUEM NHMLMaTOopa
* TONbKO HeycrnewHbIN
* TonbKO ycnewHbIn
* He nepepaetcs




TCAP

TC nonb3oBarenb

MAP Onepauyus
ASE —->
ASE
Ouanor
>
ASE

ASE

ASE

ASE

MAP

HLR

KOMMNOHEeHTbI



TCAP

C nonb3oBaTernb
(MAP)

KOMMNOHEeHTHas _ OOMeH
yacTb onepauvsimMm
Tpan3akumoHHas | TCAP | noppepxka
yacTb avanora
NSP




SCCP

SCCP - [loacuctema ynpasneHua coegnHeHnem
CUrHanmaaumm.

SCCP onsa peanu3sauuu ycrnya rnoooepxueaem 4
nMPOMOKOJIbHbIe Krlacca:

2 Krnacca ¢ J1orm4eckMMm CUrHanbHbIMU CoOeaUHEHUAMM
2 Knacca 6e3 norm4eckmx CUrHanbHbIX coeauHeHnm
CoobuweHus:

Knacc 0,1: UDT (eanHunyHble gaHHble), UDTS
(HEBO3MOXXHOCTb 4OCTaBKU, NpUYnHa)

CR - co3gaHune coeanHenuns

CC — noaresepxgeHune

CREF — oTkas yctaHoBNeHUa coeguHeHuns

RLSD — ocBoboxaeHue

ED — npuoputeTHblie AaHHble B 006Xx04 HyMepaLnm
EA — nogteepXaeHue atux AaHHbIX



