Tema 13. Mo6uanu komynukanuu. O01H cBeIeHns 32 MOOUJIHHTE
Mpeku. KileTb4HH Mpekn — 0CHOBHM KOMNIOHEHTH. KileThbuHu
crpykrtypu. HLR u VLR 0a3u 1annu. Bu3ayumen uarepdeiic.
O0cay:xxBaHe HA NOBUKBaHusA. CjieBallld MOKOJIEHUSI MOOMJIHU MPexKH

O0mu cBejleHMs 3a KJeThYHHUTE CUCTEMHU

BenoMmcTBeHH < 001IeCTBEHH MOOMJIHA KOMYHUKALIUN, IEPCOHAIHU
> Pa3BuTHe Ha 00IIeCTBEHUTE MOOMIHN KOMYHUKAIINH

= 1947 r. - kneTbuHarta KoHenuus - Bell System, 1971 r. — BHeapsiBaHe
» [IbpBaTa peanHo paboTrelia kieTbuHa cucteMa B Anonust 1979 r.

» ['pyma 3a MexxayHapoaau cranaapTd NMT B MOOMITHUTE KOMYHUKAITUH

= 1981 r. - mppBaTa KJIEThYHA CUCTEMA aHaJOroB cTtaHaapT B EBpoma NMT
450 (Nordic Mobile Telephone — CkanauHaBCKH CTpaHH)

* 1991 r. - mepBusT UKMpPpoB KiIeTbueH crangapt GSM - Global System for
Mobile communication.
> JlocTrbm:

- npu puUKCUpaHu TeaeoHH - IPe3 cmpozo onpeodeneHa mouxa,

. MIpYU MOOMITHUTE — IO ehupa, ¢ npocieosisane Ha OBUNCEHUENO

> Haii-BajkHa XapaKTepUCTUKA: MOOUIHOCM HA abOHamume

» IlokoJieHus:

ITvpeo noxonenue (1G) — aHAJTOTOBH CHCTEMH, KOUTO ITOCTEIIEHHO OTMHUPAT;

Bmopo nokonenue (2G) — uudpoBu cUCTEMH 3a MpeaBaHe OCHOBHO Ha TOBOP;
Tpemo nokonernue (3G) — roBop+aaHHU C BUCOKA CKOPOCT;

Yemewvpmo noxonenue (4G) — MUPOKOICHTOBU YHUBEpCcATHU cuctemu (10 1Gbit/s)
» IlpeanmocTraBKH 3a pa3BUTHE:

" JIOCTBITBT MPH MOJBMKHOCT Ha aboHaTa 0e3 /1a TO OTpaHnYaBa B YCITyTUTE

»  Cvemecmumocmma ¢ BCHUYKHA BUJIOBE CHINECTBYBAIN KOMYHHUKAITIH

"  VB3KIIOYUTETHUTE MOCTHKEHHS B MHTETPAJIHATA CXEMOTEXHHUKA

*  V3KIIOYMTENTHU YCIIeXW Ha TOKO3axXpaHBalllaTa TEXHUKA (aKyMyJIaTopH).

» OCHOBHM U3MCKBaHMSI:

» OcurypsiBaHE Ha OYNIEKCEH PENCUM;

* Bpb3ku “mobunen menegon - moounen meneghon’”’;

* Bpb3ku HA MoOurnu menegornu ¢ abonamu na OKTM;

* BB3MOXKHOCT 32 00CTY)KBaHE Ha MHO20 KIUCHMU,

»  Cweémecmumocm B HaIlMOHAJICH | ri1o0ajieH Mamad, pOyMUHT,

CbBpeMEHHO ChCTOSIHHE HA MOOMJHHMUTE KOMYHHMKAILMH

MoOWIHM KJIETHYHU CUCTEMH - B HaJl 170 cTpaHu OT cBeTa
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4 MuwIMapaa Qyumu nputexanar MoOuiaHu tenedgonu npe3 2008 roa. 3a cpaBHe-
HUEe — (PUKCUpaHUTE TeeOHHU a0OHATH HUKOTa HE JOCTUTHaxa 1 Munuapi.

B EBpona na 100 qymm HaceneHue ce magat okojo 112 MmoOwuiHu anapara

IlpyHUMIOM HA M3rpaKJaHe HA KJEeTbYHHUTE CUCTEMH

W3rpaxaaneTo Ha MOOHMITHA MpEKa M3UCKBA JIa CE peliaT TP npodiema:

1. OrpanuyeH pecypc Ha pajuoKaHaJuTe. PecypchT Ha paJroKaHAIUTE 3a
peanu3upaHe Ha Bb3AyIIHUS UHTepdelic € orpanndeH. bpost Ha aboHaTuTe Ha
eHa MOOUITHA MpeXka MOKE J1a € HIKOJIKO JIECETKH XUJISIU IIbTH TTOBEYE OT
KaHAJINTE, C KOUTO MpeXara pasnosiara. Pemennero Ha BbIpoca € upes:

a) KJIeThbYHA CTPYKTYPA Ha MPEOCTaBIHE HAa KaHAJIM 3a Bb3AYIIEH JOCTBII;

0) pa3npeneseHa KOMYTalus, peajJu3upaHa B MHOTO U Pa3IMYHU BB3JH (BKIIO-
YUTETHO U B IPUEMO-TIpeIaBaTeTHIS OJI0K) 32 KOJIGKTUBHO M3IOJI3BaHE HA
paanokananute. Tyk ce mpeaBIK/a U MPEBKIIIOYBAHE HA KaHANUTE (XEHA0BBP),
aKo MOOWJTHUSIT aDOHAT MPEMUHE B JIpyra KJIeTKa, Korato € 3aet (roBOpu).

2. Kak na ce cjiequ MecTonoJI0KeHneTo HA aboHaTa. B MpexaTta BCUUKH
aboHaTH ca MOJABWKHU U TPSIOBA BHB BCEKH MOMEHT JIa C€ 3Hae MECTOTIOJIOXKe-
HUETO Ha Bceku aboHat. Ta3u (yHKIMA, KOATO € Helo3HaTa 3a (PMKCHpaHara
MpeKa, U3MCKBA JIOIIBJIHUTEIICH cO(Tyep B YIPABICHUETO HA IEHTPAIUTE U
CTEIMAITHO Ch3/IaJICHU 32 IeTa 0a3u JaHHU, HApEUYeHA Hal-4eCTO PerHCThP
Ha gomamuute aboHatn (HLR — Home Location Register) v (unu) peructbp
Ha nmoceruresute (VLR — Visitor Location Register).

3. [IpoBepkaTa 3a aBTEHTUYHOCTTA HA aboHaTHTe. [[oHEX)KE JOCTHITBT 10
MpekaTa ce OCBIIECTBIBA Ype3 BB3AyIICH HHTep(Peiic, € HeoOXoaumMa MpoBepKa
32 aBTEHTUYHOCTTA Ha a0OHATUTE MPU BCEKU OMUT Ja U3I0JI3BAT PECYPCUTE HA
Mpexara. 3a 1eiTa ca NpeBUIeHN Ipyru 0a3u JaHHU (perucTpu), a camara
npolieiypa cb3aBa OTHOBO JOIIBJIHUTENICH TOBAP BHPXY YIPABJICHUETO HA
HEHTPAIUTE U KaHAJIUTE 3a CUTHAIIA3AIHUA.

basosa cranius (BS — Base Station) 1 30HM Ha HOKPUTHE

Obnacm na
paouonokpumue

BS

30Ha Ha ‘
NeTeKTUpaHe

3o0Ha Ha
npexaBaHe

30Ha Ha
CMVIIEHUS

JlocThIIbT € OCUTYpEH B 30HATa Ha MpeaaBaHe, oOpa3ysalia ,,KieTka”
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ba3oBa cranuust 3a MOOUITHU Bpb3KU BS
- IECTOBI'BJIEH MOJIEI Ha KJIeTKaTa
- MHOTOKPaTHO U3M0JI3BaHE HA YECTOTUTE

(=)=
B &

0)
. basoBa crannusa

(a) HenHacoueHu aHmeHU 8 YeHMvpa (6) HacoueHu anmenu, NOKpUBAUU
Ha KiemKume 3 K1emKu

KibCcThpH OT KJIETKA M MHOTOKPATHO M3II0JI3BAaHE HA YECTOTHUTE

ll / Knemka
W| \ / basoBa cranims

Cocemuu
KITCTEPU

Knerpunara MpPECKa CC U3rpaxxia OT KICTbYHHU KIIbCTCPU. Ha Pa3INYHUTC
KJICTKHU OT AAJACH KIIBCTCP Ca 3aJICJIICHH PA3JIMYHHA I'PYIIM HOCCUIN YCCTOTH. Ilo-
MAJIKHUTEC KIICTKHU OCUTYPABAT ITO-T'OJIAAM Tpa(bm(, HO UMAaT U HCAOCTaThbII U

1. HeoOxoauMocT OT MHOTO 0a30BU CTAHIIUU, KOMYTAaTOPU, KOHTPOJIEPH,
pPErUCTpaTOPU HA MECTOHAXOXKJCHUETO HA MOOWJIHUTE CTAHIIMU U T.H.

2. Ilpu mpeMrHaBaHe OT €/lHA KJIETKa B PAJANOIIOKPUTHETO Ha ApyTa KJIeTKa
MOOUMJTHATA CTAHIIUS TPsOBaA /1a ce MPEBKIIIOYBA, 0€3 aDOHATHT J1a Ce CMYIIaBa.
ToBa ycinoxHsiBa cuctemara.

CprKTypa Ha €1HA KJICTKa HA PaAUOIIOKPHUTHE

B moOunHaTa mpexa Hsima GUKCUpaHU TOYKH Ha abOHaTeH JocTh. JJocThIbT
Ha MoOusHata craniusa (Moounuus tenedon Mobile Station - MS) 1o mpexara
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cTaBa 1o edupa upe3 T.H. 6a30Ba MpUEeMHO-TIpeaaBarenHa craniys (Base Trans-
ceiver Station - BTS), 3a mo-kpatko Hapruuyana 6a3oBa cranuus (BS). Upe3 BS
aboHaTHUTe, HAMUPAIILY C€ B KJIETKATa, UMaT BXO/SIIIAa TOYKA 32 TOCTHI KbM
Mpexkara, T.€. pa3peliaBa UM ce Ja UHUIMUpaT U npueMar nopukBanus. Kier-
KaTa MpeCcTaBisiBa paauovacTTa Ha MoOuIHaTa Mpexa. BS ocurypsia paauo-
MOKPUTHE Ha KJIETKAaTa U MOJAbpPKa THOBPEMEHHN Pa3rOBOPH, KOUTO Upe3 HEsl
BOJISIT MHOTO MOOWITHH Telle()OHU, HAMUPAIIK CE B 30HATA HA TOKPUTUETO M.
OCHOBHOTO i1 Ipe/IHA3HAYCHHUE € TPUEMHO-TIpeIaBaTeTHaTa (DYHKIUS U BPb3-
Kara ¢ (pukcrpaHaTa KOMyTHpyeMa Mpeka. Taka KJIeTKaTa urpae poyisi Ha Mpeka
3a 10CTHI 10 (pukcupaHaTta mpexa. BS cbabpika nmpegaBaTenu, HO TO-MOIIHUA OT
T€3W Ha MOOUITHUSA TenedoH, U MPUEMHUIIU, HO MO-4YyBCTBUTEIHU OT Hero. Mma
HSIKOJIKO aHTEHHU U KyJia, U3I0JI3BaHa 32 KOMYHUKAIIMK ¢ MOOMIIHUTE Tele(OHHU B
KJIETKaTa, B YMUTO LEHTHP € caMmara Ts. bazoBuTe cTaHIMK U3I0I3BAT HACOUEHHU
VI HEHACOYCHH aHTCHU.

Henacouenara anTeHa U3JI1bUBA €JHAKBO CUJICH CUTHAJ BbB BCUUKH IMOCOKHU
M TaKa ITIOKpHBa KPbIJIa 06J'IaCT, KOATO I/1306p33)IBaMe KaTO IICCTOBI'bJIHA, 3a Aa
cC I/I306pa3I/I y,Z[O6HO MOAPCKIAAHCTO HAa CbCCAHU KIICTKU.

HacoyeHuTe aHTeHM M3IIHYBAT B €/{HA ITOCOKA M UMAT MTOKPUTHE, IITUPHHATA
Ha KOETO 3aBHCH OT IlapaMeTPUTE Ha aHTeHaTa. ba3oBUTE CTaHITNU, U3ITOI3BAIIN
HACOYCHH aHTCHH, OCUTYpsBAT PaJIo IOKPUTHE B CEKTOPU3MPAHH KiIeTKH. Haii-
4eCcTO Ce M3ION3BAT aHTEHH ¢ HacoueHoCT oT 120°, mocTaBeHU Ha rpaHMIATA
MEXIY TPHU KIETKH, HO ITOHSAKOra MOTAT Jia CE U3I0JI3BaT M €IMHUYHH aHTCHH,
KOHWTO Jia IOKPHBAT CaMO €IMH CEKTOp, HallpUMEP aBTOMOOMITHA UJIH JKIT
Marucrpania.

Pa3Mepute Ha KJeTKaTa 3aBUCST OT MPOEKTUPAHATA IJION] HA TOKPUTHE U OT
TOMOJIOTHUSITa U MOP(OCTPYKTYpaTa Ha TepeHa (HACEIEHO MACTO, TOpa, Mpe-
cedeHa MeCTHOCT). ['ojleMuHarTa Ha KJIeTKaTa Bapupa B IMIUPOKU TPAHUIIA - OT
30 km 10 okosio 200 m. B nmo-HOBUTE TeHEpAIMU CE€ TOBOPH 32 MAKPO-KIIETKU
(KIETKU-4aabpH), MUKPO-KJIETKH, MUKO-KJIETKH U J1axke 32 PeMTO-KIETKU

anaB.ﬂeHne Ha 70CTHIIA 10 MOOWIHATA KJIEeThYHA MPpEiKa

B MoOumHUTE MpeXH ChILECTBYBa MpodiieMa 3a EAHOBPEMEHHOTO y4acTHE
Ha MHOTO aboHaTu (multiple access) B orpaH4eHus Y€CTOTEH IUANa30H, C
KOWTO pasmoJiara orneparopa Ha MOOMITHUTE BPB3KU. B KIIEThUHUTE CUCTEMH CE€
U3MO0JI3BaT 4 MeToa 32 MHOKECTBEH JOCTbII:

1. MHO%keCcTBEH 0CThII C MIPOCTPAHCTBEHO pa3aesaenue (Space Division
Multiple Access - SDMA). MoOuiHUAT TenedoH MOXKeE 1a MpueMa HIKOJIKO
CUTHaJa OT pa3IMYHU 0A30BU CTAHIIMH, KOUTO Ca OKOJIO HETO, HO KAaY€CTBOTO
Ha BPB3KaTa C BCAKA OT TAX € € Pa3IMYHO. AITOPUTHMBT HA MHOKECTBEHUS
JOCTBIT TPsIOBA J1a MO3BOJIsIBA M300p HA Hal-mo0paTa Bpb3Ka. ToBa 3Ha4M Teje-
(GOHBT HEMPEKBCHATO J1a U3MEPBA HUBOTO HA CUTHAJIUTE U Ja OTXBBPIIH
ocrananiute. Ha SDMA BchlIHOCT ce 0a3upa camaTa KieThb4HaTa KOHIEIIHUA.
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Kinerkure o0pa3zyBaT uH(ppacTpyKTypa, ype3 KOSITO CE MOCTUTA YILIbTHEHHE C
NMPOCTPAHCTBEHO pasaeaenne (SDM).

2. MHOKeCTBEH A0CTHII C 4eCTOTHO pa3jesisine Ha kKaHauauTte (frequency
division multiple access - FDMA). [Ipu metona FDMA Ha Bceku aboHart 1o
BpEMeE Ha pa3roBopa ce 3aJieJisl YeCTOTEH KaHall ¢ IIUPUHA Ha JieHTaTa Af 1 Toit
pasmoJiara ¢ Hero mpe3 IUI0TO Bpeme 6e3 orpanudenus. [llom cBbpim pas-
roBOpa, KAHAJ'BT C€ OCBOOOXKaBa M MOKE J1a ObJIe MPeI0CTaBeH Ha APYT
notpeduten. [lo cemectBo FDMA ce cBexaa 10 MPUHITUIIMTE Ha paboTa Ha
MYJITUIUIEKCHUTE CUCTEMH C YECTOTHO Pa3/IeNITHE HA KaHAJIUTE.

3. MHOKeCTBEeH J0CTHII ¢ BpeMeBO pa3jiesisine Ha KaHajauTe (time division
multiple access TDMA). YurbTHeHUETO € 1o npuHuuna TDM, uzyden B
Temu 5, 6. Paznenenuero e no BpeMe. 3a 1a paboTH TakaBa cxema, € Heo0-
XO0JIMMa CHHXPOHU3allMs Ha MpeJaBarens u npueMHuka. Koraro Ha Bceku
KaHaJl Ce€ OTJIeJIU CBOM MOCTOSIHEH BPEMEHEH MPOMEXKIYTHK, CE TOBOPH 3a
duKcupaHa cxema.

4. MHOKeCTBEH J0CTHII C KOJA0BO pa3aeisiHe HA kaHaauTe (code division
multiple access CDMA). MetoasT CDMA e Haii-C105K€H, HO B MHOT'O OTHO-
eHus - Hal-cbBBpIIeH. [[punnunHo Oemie pasrienan B Tema S. [Ipu Hero
HAKOJIKO (70 30-40) moTpeduTens moia3BaT €eAHOBPEMEHHO CPABHUTEIHO IITUPO-
Ka 4ecToTHa JieHTa (0T nopsabka Ha | MHz) u ce uznons3sar cnenuaiiu
KOJIOBE 32 pa3jiesisHe Ha pu3nyeckutTe kaHaiau. [IpodiemMbT 3a MOBTOPHOTO
U3I0JI3BaHe Ha YECTOTUTE HE ChIIECTBYBA. BbB BCsKa KJIETKa MOXeE J1a ce
U3MOJI3BAT €IHU U ChIIU YECTOTH.

Meroaute TDMA u CDMA ce cBbp3Bat ¢ HUPPOBUTE MOOUITHU KOMYHUKAIUU.
B peannuTe cucteMu ce M3MoJa3BaT KOMOMHALIMK OT pa3riieianuTe 4 MeToa.
Hait-tunmmunara komounamust € SDMA/TDMA/FDMA. M3noinssa ce B
KJIeThUHUTE TeeOoHHU cucTeMu OT BTopo nokosienue GSM, DECT, PACS,
PHS u np., kakTo u B cibTHUKOBUTE cucTeMu Iridium. B 3G ce npuiiara CDMA
u mupokoneHToBust My BapuanT WCDMA. B LTE u 4G ce uznonssa u FDMA ¢
OPTOTOHAJIHO pa3jaeisiHe Ha yectotute - OFDMA.

YeTpoiicTBO HA KJIETHYHATA MPekKa
IMoacucrema 3a paTHoOBpPBH3Ka

3a moOwiHaTa TenedOoHus ce OTACNST CIEUATIHA 4eCTOTHU 00xBaTu (450
MHz, 800 MHz, 900 MHz, 1800 MHz, 1900 MHz), xouTo ce pa3aensar Ha
YECTOTHU KaHaJIM C pa3jMyHa [IUPOYMHA HA YECTOTHATA JIEHTA, B 3aBUCUMOCT
OT M3IOJ3BAaHUTE MOIYJIAIUM M METOAM 32 MHOXKECTBEH JIOCTBHII. 3a J1a paboTsT
B AYILIEKCEH PeKuM, T.€., 3a J1a MoraT MOOWIHUAT Tenedon MS u 6azoBata
ctanuus BS eqHoBpeMeHHO J1a MpeiaBaT U IpueMar, TpsOBa Ja ca OT/ACJICHH
JIBa YECTOTHHU 00XBaTa Ha 3HAYUTEIIHO OTCTOSIHUE €IUH OT JIPYT, HAPEUECHO
AYIUIEKCHO oTMecTBaHe. [locokara Ha mpenaBane ot BS kbM MS ce Hapuua
npasa nocoka (downlink), a mocoxara or MS kbM BS — o0OpaTHa nmocoka
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(uplink). 3a Bcexu AymIeKCeH KaHal C€ M3MO0JI3BaT JBOMKA YECTOTHU KaHAIM OT
JBaTa YeCTOTHHM 00XBaTa, oOpa3yBaIly AymJjieKceH paanokanaa or FDD Tum.
[Tpu HAKOM CTaHIAPTH CE M3ITOJI3BA pa3IeITHE [0 BpeMe 1 TOTaBa JYIICKCHUS
ka"ai € TDD (Time Division Duplexing)

ITpu GSM B o6xBat 900 MHz, nanpumep, 3a Bpb3Ka B mpasa rmocoka (down-
link ot BS xsM MS) ce uznon3sa nenrara mexay 935,2 MHz u 960 MHz, a 3a
obpatHa mocoka (uplink or MS kbm BS) — nenrtara ot 890,2 MHz 10 915 MHz,
KaKTO € MOKa3aHo Ha gurypara no-noiy. Y crpouBart ce 124 4ecTOTHU TyIJIEKCHU
KaHajia. Bceku oT TsX uMa eiHa Bb3xos1a (3a uplink) u enqna Hu3Xoas111a
HOCEIIIM YE€CTOTH, KOUTO Ca B3aMMHO CBbpP3aHU. AKO BB3XOsIIaTa €

f. = 890MHz + n0,2MHz,
TO HU3XOAd1IaTa € CBbp3aHa C HSA 4YPC3 CbOTHOICHUCTO!
fi=f,+45MHz, t.e. f;=935MHz+n0,2MHz,

T.€. AYIUIEKCHOTO OT™MecTBaHe € 45 MHz.

o
ﬁ%OMHz 124 %
935,2 MHz 1 . |

o)

S 915 MHz 124 %
| ,

% 890 MHz 1 ] &

» I

H3nonzeane Ha 4ecmomHoOmo YnibmHeHUe 3a MHONCECMBEH OOCIbN U
opeanuzayus Ha oyniexca 8 GSM cucmemu

Kanannre Ha MmoOMIHATA MpPCECIKa CC IMIoAPaA3ACIIAT Ha ABC I'PYIIN:

1. Kanau 3a KOHTPOJI (CHTHAJIHM KaHaJH). Beska kieTka u3os3Ba MoHe
€UH KaHaJl KaTo KaHaj 3a KOHTpoJI. [1o Hero 6a3oBara cTaHIus MpeaaBa He-
npekbcHATO MHMOpMaIKs, He00Xo1MMa Ha MOOMITHUTE Telle(OHU B KJIETKATa,
3a J1a ce CBbpKAT ¢ Hed. Te3u KaHaIu ce U3MOJI3BAT U 3a ThpCeHEe Ha aboHarta
MpU MOBUKBaHEe. AKO BUKAaHUAT a0OHAT € B KJIETKaTa, TOM ChIIO OTrOBaps MO
KOHTPOJICH KaHajl. BposT Ha CUTHATHUTE KaHAJIW 3aBUCH OT METOJa 3a IOCTHII U
OYaKBaHaTa MHTEH3UBHOCT Ha MOBUMKBaHUATA. CHcTeMaTa OT CUTHAIHU KaHAJIA
€ aHAJIOTMYHA Ha CUTHAJIU3AIUATA B TEIC(HOHHUTE MPEXKHU.

2. TpapuuHM KaHAJM, 10 KOUTO c€ BOAAT pazroBopute. Cie M3rpak/1aneTo
Ha Bpb3kaTa Mexxay MS u BS 3a pazroBopa ce oTaens npyr kaHai - TpapudeH,
1o KOMTO Teue moJie3HaTa (nmorpedurenckara) nadpopmanus. bpost Ha tpadpuy-
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HUTE KaHAJIA MOXe€E Ja Bapupa B 3aBUCUMOCT OT OYAKBAHMSTA 32 UHTEH3UBHOCT
Ha Tpaduka. DUKCUPAHOTO pa3MpeAesICHHE Ha YeCTOTUTE B KJIEThYHUTE KIIbC-
TbpH (Fixed Channel Allocation - FCA) He € MHOTO €()eKTHBHO M YECTO CE
Hajara Jja ce 3aMMCTBaT YeCTOTH OT ChCE/IHA, M0-CBOOOIHA KJIETKA, HAMp. MIPU
MacoBu MeponpusTus. [lono6Ha cxema ce Hapuua pasnpeeeHrue Ha KaHauTe
cbe 3auMcTBaHe (Borrowing Channel Allocation - BCA).

KonTpoJep 3a 6a30Bu cTAaHUUM

KontponepsT 3a 6a30Bu cranuuu (Base Station Controler) BSC e cBbp3an ¢
0azoBute ctanuuu BS upe3 nmpoBoiHu TuHUK. ToBa € KOMyHUKAIIMOHEH KOH-
TpoJiep, KOUTO KOMyTHpa TpaduKa OT MHOKECTBO 0a30BU CTAHIIMU KbM
MoOuJHa TesedonHa nenrpasa (Mobile Switching Center) MSC. 3a
Tpaduka ot BSC geficTBa kaTo KOHTpoJEp, a 3a oOpatHusa Tpaduxk oT MSC —
KaTO MapuIpyTHU3aTOp KbM Ha3HaueHaTa 0a30Ba CTaHIUS.

KsMm
BSC * MoOwuJHara
LHEeHTDAaJIa

Konmponep na 6azosu cmanyuu
Upes BSC ce Tbpcu 0azoBata cTaHIusl, KbM YUUTO aOOHAT € OTIPABEHO MOBUK-
BaHe. AKO Mpe3 TOBAa BpeMe BUKAIIUAT a0OHAT HaBJE€3€ B KJIETKATa Ha Jpyra
0a3oBa crannusi, BSC mie ocurypu npeBkiirouBanetro. Bcuuku pasrienanu
(yHKLIMH ca ONIMCAHU B CII€JBallaTa TadiIuIa

Ne o pex QyHknua BS BSC
1. VYnpapneHue Ha paaMoKaHauTe N
2. YnpasiieHHe Ha IPOBOAHNTE KAHAIH v
3. CobeanHeHne Ha NPOBOAHHTE C PAIHOKAHAIMTE v
4, Konupane u nexogupane Ha KaHanTe V
5. Kprnmupane u nexpunrupane Ha kananure v v
6. Twpcene Ha MoGHIHA CTaHIUA \/ V
7. H3mepBaHe Ha U3XOAALINA CHTHAT \/

8. Wsmeppane Ha undopManuoHHns o6Men \

9. ABTeHTHKaNusA V

10. Peructpaums u o6HOBIIEHHE Ha JAHHHUTE 33 MECTOHA- v
XOXAEeHHeTo Ha MS

11. VYnpapienue Ha npeskIioyBaHeTo Ha BS v
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MooOuana Tenedonna nearpaia (Mobile Switching Center) MSC

MSC ynpaBinsBa NoTOUUTE UHPOPMALIHS MEXIY JUHUUTE 32 Bph3Ka U CE KOH-
TpoJupa oT orneparopu. Upes Hes ce ochlecTBsABaT Bpb3kuTe il ¢ OKTM.
Bpn3kara ¢ 6azoBute cranuuu BS Mmobmnnara nentpana MSC ochiiiecTBsiBa
ype3 koHTposiepa BSC. Ot texnuuecka rinenna touka MSC e eqna ISDN-
IEHTpaJla ¢ Bb3MOXHOCT Jla 00C/Ty>KBa MOABUKHUTE a0DOHATH, HAMUPAIIU CE€ B

HAKOA OT KIIETKHUTEC, KOUTO | IIPpUHAJICIKAT.

Moobunna yenmpana MSC u epv3kume u ¢ bazosume cmanyuu

Bpmb3kara Mexay e1eMEeHTUTe Ha MOOMITHATA MpeXKa KaKTO MMOMEXAY UM, Taka
c o0lIecTBeHaTa KoOMyTHpyeMa TeneoHHa Mpexa, € Moka3aHa mo-aoiy (06e3

BSC). MSC ca cBbp3anu ¢ OTKM upe3 ontuunu kabenu.

3a 1a Moxe J1a o0ciyxBa equH abonatr, MSC TpsiOBa 1a ”Ma HEOOXOAUMUTE
JTaHHU 332 HETOBUS a00oHaMeHT. Te3n JaHHU ChIBPIKAT MpaBaTa MY 3a JOCTHIT

MSC1 |1—-—l MSC2 <——I MSC3 <—-—I

 —— OKTM OKTM

OKTM

Knemvuna menegponna mpeosica u epwvzxume i ¢ OKTM

710 yCIIyTUTE Ha Mpexkarta. Tyk ce chabpka U HHpopMalusTa 3a OKa3aHUTE
YCIIYTH - TEXHUS BUJI, Yaca U MPOIBKUTEIIHOCTTA Ha pa3roBopa U BUjIa Ha
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MOBUKBAHETO (MECTHO, MEXKIYHAPOIHO, BXOASAIIO0, U3X0As1110). Ha Ta3u ocHOBa ce
dbopmupa u TakcyBaHeTo Ha aboHatuTe. O4EeBUIHO, HE € B3MOXKHO BCSKA
MoOmiTHa 1ieHTpaia MSC na pasnosiara ¢ JaHHUTE 32 BCUUKH aboHatH. Te3u
JTAHHU C€ ChIbPIKAT B crienainu nHdopManronHu Bb3mu — HLR u VLR.

Perucrobp 3a nomamnu abonatu (Home Location Register) HLR

HLR e orpoMua gomaiiHa 6a3a OT JaHHU, KOSTO ChIbprka HH(Popmalius 3a adbo-
Hatute U TexHute TepMuHaiin (MS). Tbil kKaTo MOOUITHOTO OOOPYABAHE MOXKE
na ObJie 3ary0eHo WM OTKpagHATO, a MH(OpMAIUsITa [0 KaHaia — MoJIcayIia-
Ha, CE HaJlara BbBEXK/IaHE Ha 3aIlliTa MPOTUB KpakOa W HapyIlIaBaHe Ha aHO-
HUMHOCTTA, KOSITO BKJIFOUBA:

1. mpoBepka Ha aBTEHTUYHOCT, T.€. JIaJii € MOJI3BATENAT € TO3H, 3a KOMUTO ce

PE/ICTaBs;
2. KpUNTUPAHE HA Pa3roBOPa;
3. unentudukanus Ha 000OpPyABAHETO U HEITHATA 3alIUTA.

Bcesiko u3xoas1110 moBUKBaHe Ha a0OHAaTa MUHABa MPE3 MPOBEPKA HA aBTEHTUY-
HoctTa My B HLR, kakTO 1 Ha abonatHust My nipoduit. [Ipu 3anutBane HLR
TpsiOBa Jia € TOCThIEH Bh3MOXXHO Ha-ObP30, 3aII0TO KOJIKOTO MO-0BP30 ce
oOpabotBa nHpopmalusaTa 3a aboHaTa, TOJIKOBA MO-CKOPO CE BAIMAUPAT He-
TOBUTE MpaBa, TOJKOBA MMO-HE3a0aBHO C€ OCHIIECTBSABA MOBUKBaHETO. ["osiMo-
TO 3HAYCHUE Ha TO3M Bb3€JI Hajlara Ja ce B3eMaT CIELHUAIHU MEPKH 3a MPEeJ-
na3BaHe OT 3ary0a Ha JaHHUTE U 3a 3alUTa OT HEMPaBOMEPEH TOCTBII.

Perncrbp 3a BpemenHo npeduBapamu adonatu (Visitor Location
Register) VLR

VLR chabpxka nHdopMaiusaTa 3a HocenaBalinuTe MpexxaTa abOHATH U YIIPaBIIs-
Ba JUHAMUYHUTE a0OHATHU JaHHU. AKO a0OHATHT C€ MPUABUKBA OT €IHO MACTO
KbM JPYTO JaHHUTE ce nmpegasar oT perucrbpa VLR Ha cTapoTto My MsCTO B
cboTBeTHUSI VLR Ha HOBarta kieTka, B KoSITo a0oHaThT HaBiu3a. Jlopu u 1a € B
JoMalllHaTa cu 00J1acT, KbJIeTO € peructpupat, VLR e To3u, KoiTo ynpasisBa
JMHAMUYHO MPOMEHSIIIUTE C€ JaHHU 3a a0oHaTta. Te3u JaHHU ce MOJI3BaT OT
MoOuiiHaTa neHTpaia. Jlokato HLR pemiaBa 3agauu, KOUTO ca HE3aBUCUMHU OT
MSICTOTO Ha aboHarta, To VLR ce cBbp3Ba ¢ HETOBOTO TEKYIIIO MECTOMOJIOKEHHUE.
[Ipouenypute py XeHAO0YBBP U POYMHUHI ca onucanu B Tema 14.

EBO.]'IIOIII/IH Ha CTAHAAPTHUTE 3a MOOMJIHM KJIeTHYHH KOMYHUKAIHUH

B nonwsnaenune kpM kazanoto B ciaiig OHP1 3a nokonenusta 1G - 4G
TpsiOBa Ja ce 100aBH, Y€ UMa TPH SICHU MapayeIHU JUHUU Ha €BOJIOINHUS Ha
MOOUJTHUTE KOMYHUKAIUU:

1. EBponeiicka — munaina npe3 NMT u GSM (2G) u nopazBuBana ot 3GPP
(Third Generation Partnership Project — http://www.3gpp.org), Ha KOSITO IbJIKUM
GPRS, EDGE, UMTS, HSDPA, LTE u LTE Advanced.

2. AmepukaHcka — 3anovyHaia ot aHainoroata AMPS (1G), munana npe3
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cdmaOne (1993 — 2G), nopazsuBana ot 3GPP2 (Third Generation Partnership
Project 2 — http://www.3gpp2.org) - cdma2000 EV-DO(3G) u HRPD no UMD.

3. WiMAX (IEEE 802-16€)-6a3upana u otuBaiia kbM IEEE 802-16m.

Ha nonnara durypa ce Bix/ja, ue TpUTE JIMHUM CE CXOXKJIAT B ObJICIIe KbM 001N
crangapty B 4G noj mankarta Ha [TU, napuuyanu IMT Advanced (International
Mobile Telecommunications), kouto ce 6azupar Ha OFDMA (BbBenena B OHPS)

( OFDMA based physical layer ]

2G

: | |
G * 4G
\EEE @—( 802 164 I WIMAX &
+ MT Advanced
1GPP _[ GSM I GPRS I EDGE HSDPA I HSUPA I LTE ]— G;ﬁﬁd

basad
IGPP2 4( 5054 I CDOMA n-c:] [ 115'_:52(3 I o Hem]{ = ] * standard

[ Flash OFDM Rev 0 & 1 I Ung

[ 1004 2002 2006 2009

2010+ )

Esontoyus na mpume 0CHOBHU 2pynu MOOUTHU CIAHOApMu

Ha cnenBamiara ¢gurypa ca cpaBHeHU (PUKCUPAHUTE U MOOWIIHU TEXHOJIOTUU
OT pa3JInYHU MOKOJIEHUS U TEXHUTE BH3MOKHOCTH.
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— | Y Mobile WiMAX
2G | 3G '. HSPA ‘-.,. (802.16¢)
GSM | | UMTS | 4xEV-DORB | WIiMAX-m
=| | cPAs | 1xEV-Do RA | . ,(802.16m)
= cdmaCne| , | J,/’l asr;\ | "-. LTE
| EDGE| \orom ) ' \ \ UMB \
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T WLAN (.
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70 100 Mbps
Tpunoscenus u ckopocmu npu pazauynume Oe3NCUyHU CmaHoapmu

B 4G cucremute ce odakBa j1a ce 10cTUTrHAT ckopocTu 10 1 Gbit/s npu
0aBHO nBIKeNM ce aboHaTu U moHe 100 Mbit/s mpu OBp30 ABMXKEIIH CE, KaTo Ce

n3noBatr MIMO (Multiple Input Multiple Output) paguo-cuctemu ¢ 4x4 ¢
MOBEYE BXOJIOBE U U3XO/IH.
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