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AnHomayusi — PaccmaTtpuBaloTcsl 0CO6EHHOCTM NnaHupo-
BaHUS M ONTUMM3ALMM CETEN COTOBOMW CBA3WN 3-r0 MOKOMEeHus
(cetn UMTS). MNpnBOANTBCA aHanu3 M3BECTHbIX MPOrpaMmMHbIX
KOMMMEKCOB NiaHNpOBaHUS.

|. BBepgeHue

B npouecce passutusa ceten cotosoun cessu (CCC)
BaXXHbIMW SIBMNSAOTCS BOMPOCHI UX MM@HUPOBAHUS U On-
TuMu3auun [1...4]. Ona aBTomMatM3aumm NpOEKTUPOBa-
HMS NpU peLleHnn 3agay NNaHnpoBaHKSa U ONTUMM3aUmMu
€03[aHbl 1 UCMONb3YTCA cneunarnbHble NporpaMMHble
komnnekcsl (MK), koTopble NO3BOMNSAT COKpaLLaTb CPOKU
M CTOMMOCTM npoLiecca npoektuposaHust CCC.

B HacTosilee BpeMs Ha4MHaOT BHEOPSATLCSA CeTn 3-
ro nokonexnus (UMTS). CeTtu TpeTbero nokoneHus (3G)
OTNMYaKTCA OT ceTen BTOpOro nokonexus (2G), pabo-
Talwwux Ha ocHoBe cTaHgapta GSM [1], ropasgo
bonbLueri CKOPOCTbID Mepefayn OaHHbIX, a Takke 60-
nee wupoknum u Honee BbICOKMM KayeCTBOM Npeaoc-
TaBneHus ycnyr. MNoatomy akTyanbHoOW 3ajadei siBnsi-
eTca NnaHMpoBaHUS U ONTMMM3auWW MpPU MPOEKTUPO-
BaHUW 3TUX CETEN.

B paHHOM paboTe paccmaTpuBalOTCs HEKOTOpble
0CODOEHHOCTM nnaHupoBaHusa 1 ontumu3aumm CCC 3-ro
MOKOMEeHWs, KOTopble B OCHOBHOM MpuBoasTcA B pabo-
Tax 3apybexHbix aBTOpoB [3, 4]. AHaNM3MpylTCA BO3-
MOXXHOCTEN U3BECTHbIX MPOrpaMMHbIX KOMMMEKCOB Mnna-
HMPOBaHMWSA TaKuUX CEeTEN.

Il. OcHOBHbIe 3a4aun NNaHUPOBaHUA U
onTUMMU3aLumn ceTe COTOBOM CBA3U 3-ro
NOKoneHus

B npouecce cosgaHusa u coeeplueHcTBoBaHus CCC
3-ro NoOKoOneHus peLlarTcsi ABE Hepa3pbliBHO CBS3aHHbIE
3aJaun: NnaHMpoBaHue ceTu (HOMUHaNbHOEe W AeTanb-
HOe) 1 onNTMMU3auus ceTu (nepennaHnpoBaHue Mo pe-
3ynbTaTam aKcnnyartaumm) [2].

MnannpoBaHne CCC 3aknoyaeTcs B OLEHKE CTPYK-
Typbl CeTW, onpeaeneHn MecT pa3MeLLEeHNst 3NIeMEHTOB
pagvonoacucTeMsl, onpegeneHnun BbICOT U MecT ycTa-
HOBKWM aHTeHH 06a3oBbIX cTaHumi ceTtu. lNMpouecc nnaHu-
poBaHus CCC MoxHO pa3buTb Ha OBa a3Tana: HOMU-
HanbHOE M AeTanbHoe NiaHMpoBaHue.

HomuHanbHoe nnaHnpoBaHMe CeTU CBSI3aHO C Bbl-
Gopom cTpaTerMm — 3agjaHWeM Takux MapameTpoB
CeTU, Kak: MOKPbITUE; €MKOCTb; OCHOBHbIE KIOYEBbIE
napameTpbl KadecTtBa (pyHKUMOHUpOBaHWs. Kpome To-
ro, Ha aTane HOMWHanNbHOro NIaHNPOBAHUS OLEeHWBa-
I0T: KOMMOHOBKY CETU 1 NpeanoraraeMoe pa3melleHne
3NEMEHTOB CEeTU paamnopocTyna; Konnyectso 6a3oBbix
CcTaHuui, Heobxoammoe Ans BbIGPAHHOrO MNOKPbLITUS.
Kak npaBumno, Ha aTane HOMUHaNbHOro NIaHMpPoBaHMUS
MCMNOMb3YT MMNOTETUYECKUE AaHHble O NapaMeTpax u
UHPACTPYKTYpe CETU, KOTOpblE YTOYHAKOTCA Ha crie-
JyllleM 3aTane — aTane AeTanbHOro nnaHMpoBaHUs
[1...3].

Ha aTtane peTtanbHOro nnaHMpoBaHUSA OCYLLECTBMS-
eTcs:

— MnaHvpoBaHWe KOoHdurypauum cetu (onpegene-
HMe Tuna M pasmelleHust 6asoBbIX CTaHUMIA, Tuna u

pa3sMelleHnss aHTEHHbIX CUCTeM, pacyeT 6anaHca MoLw-
HOCTEN B NIMHUSIX «BBEPX» U «BHU3Y);

— NfaHMpoBaHWe TOMoMorMn cetn (pacyeT 30H Mo-
KpbITUS M rpaHul, 6a3oBbIX CTaHUUA C y4eTOM AaHHbIX
06 aboHeHTCcKkOM Tpadhmke).

OcobBeHHOCTLI0 pacyeTa 30H MOKPbLITUA ANS CeTu
UMTS saBnsietca Hanuune addekta «AbixaHus» COTbl,
3aKN0YaKOLWErocs B YMEHbLUEHUN pa3MepoB COTbl Mpwu
yBenuyeHnM aboHEeHTCKOWN Harpysku.

OnTuMm3aums ceTu BKHOYaeT aHanv3 AaHHbIX Be-
pudmrkaummn (MPOBEPKN COOTBETCTBUS pe3ynbTaTtoB nna-
HMPOBaHWSA NapamMeTpaM CyLLeCTBYIOLLEA CETU) U MOHU-
TOpuHra, aHanua npobnem, BbISIBNEHHbIX MPW dKCnnya-
Taumn cetn (kanob KMMeHTOB, AaHHbIX 06 oTkasax u
peMoHTax ceTu), BblbOp napameTpoB U KpuTepues oOn-
TMMU3auun, n3MeHeHne (perynmpoBaHue) napameTpos,
aHanu3 nony4YeHHbIX pe3yrnbTaToB HA OCHOBE MOBTOPHO-
rO MOHUTOpPUHra.

Mpu ontummnzaumm cetern UMTS OomkHbl peluaTbes
JOMnonHWTenbHble 3agayn — MnaHupoBaHus dusunye-
CKMX U TPAHCMOPTHbIX KaHanoB, UCNOMb3yeMbIX formye-
CKMMM KaHanamu, a Takke pacnpegeneHus paclumpsio-
wmx kopos. MNpaBunbHOE NnaHvpoBaHue huanyeckux un
TPaHCNOPTHBIX kaHanoB nossonseTt obecneynTb adpdek-
TUBHOE (PYHKLMOHMPOBAHNE NOMMYEeCKNX KaHamnos, CBS-
3aHHBIX C KOHKPETHBbIMU MPUIOKEHUAMU WU YCryramu.
Mpy HenpaBunbHOM MNNaHWPOBaHWM pacrnpegeneHns
paclMpsoWmMX KOAOB YXyALlaeTCs OpTOroHanbHOCTb
CUrHanoB U YMeHbLUAEeTCs NOKPbITUE N EMKOCTb CETU.

OTnnumTeneHble 0CODEHHOCTU pPac4eTHbIX COOTHO-
WEeHWN uncnonb3dyemMbix npu nnaHuposaHum CCC 3-ro
MOKOMEHNS 3aKr4aloTca B pacyeTe, koTopble obycnos-
NeHbl MOCTPOEHMEM TaKkMX CeTel Ha OCHOBE TeXHOnoruu
WCDMA.

lll. AHanu3 ¢pyHKUMOHaNbHbIX
BO3MOXHOCTEN NPOrpaMMHbIX KOMMNJIEKCOB
nnaHupoBaHusa CCC

C uenbto obecneunTb KavyeCTBEHHbIE YCNyrn Mo-
OUNbHON CBSA3M, BeAyllMe onepaTopbl NMPUMEHSAT Me-
TOObl MaTEMaTUYECKOrO U KOMMbIOTEPHOIO MOAENNPO-
BaHus. Hanbonee adpdeKTUBHBIM MHCTPYMEHTOM aB-
TOMaTM3auumM npouecca NNaHUpoBaHUS M ONTUMU3A-
uun (CCC) siBnsaTCA reouHOpMaLMOHHbIE TEXHOIO-
rv, npowejlwne B CBOEM pasBUTUM MyTb OT y3Kocne-
UnanunsMpoBaHHbIX crnocoboB M MeTonoB 06paboTku
undpoBor kapTorpadmyeckon nHgpopmMaumm go BbICO-
KOpas3BUTbIX MPOrpaMMHbIX CPeACTB, Ha3blBaEMbIX reo-
uHpopmaumoHHeiMmu cuctemamu (FMC). NeonHdopma-
UuoHHbIe TexHonorumn (FMC-texHonornu) npegcraens-
10T cOBOIN COBOKYMHOCTb CPEACTB 1 MeToAoB 06paboT-
K/ [aHHbIX, UMEKLUX MPOCTPAHCTBEHHbIA acnekT u
obecneunBarLLmx nonyvyeHne nHpopmaumm B Tpebye-
Mom Buge [2...4].

Mpumepom peanusaumm MNMC-texHonorum ansa pe-
LWEeHWs NpUKNagHblX 3agay B 06nactv MobunsHom cBsau
sasnaTces MK nnaHupoBaHus u ontumusaumm CCC:

AIRCOM |Int. (Benuko6putaHusa), ERICSSON (LLse-
umns), Forsk (PpaHums), Nokia (PuHnaHgus), Agilent
Technologies (CLLUA).
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OcCHOBHbIM HasHayeHueM YykasaHHbix [1K saBnsetca
aBToMaTu3aums paspabotkm ¢ ucnonb3oBaHuem NC-
TEXHOMNOMMN TEXHUYECKM N SKOHOMUYECKM OBOCHOBAH-
HbIX MNaHOB pa3BUTUS ceTen mobunbHow cBsAsun 2G/3G,
ceTen TPaHKMHIOBOM M NENOKMHIOBOW CBA3W, ceTen TB
n paguoBellaHma guanasoHa YKB, pacyeta pagwuope-
NENHbIX MHTEPBANOB W NUHWIA, OLEHKW 3NEKTPOMarHuT-
HOW COBMECTMMOCTW FpYMNMUPOBKN MHTEPBANOB W NIUHUNA
paguvopenenHomn cBA3u.

®yHKUMOHANbHbIE BO3MOXHOCTM Hauboree nosHo
peanusylTca npv MMaHUpOBaHWM ceTen MobUnbHoWM
cBaAsn 3-ro nokoneHus. Otn MK no3BonsoT NoOBbICUTb
onepaTMBHOCTb U OBOCHOBAHHOCTb PELUEHWI, MPUHU-
MaeMbIX NPy NPOEKTUPOBAHMM, Pa3BUTMKU U IKCMnyaTa-
UMM pervoHarnbHbIX ceTel, a Takke copMupoBaThb pa-
UMoHarnbHblE CTPYKTYPHO-TOMOMOrMYECKNE U TeXHUYe-
ckue xapaktepuctuku cetein. lNMonb3osatenu MK nony-
YalT paumoHarbHbIA NPOEKT, B KOTOPOM Tomnosroruye-
ckasi CTpykTypa u TexHudeckne napametpbl CCC obec-
neynBardT MMHMMArbHbIE 3aTpaTbl annapaTHOro u 4vac-
TOTHOTO PecypcoB MpW yOOBMeTBOpeHUn notpebHocTen
aboHEHTOB B ycryrax CBA3v 3agaHHoro kadvectsa. lpo-
uecc dopmupoBaHnNs pauuoHanbHoro npoekta CCC
6asvpyeTcsa Ha meTode MnocrnefoBaTeNbHOIO aHanuaa
pPasnUuHbIX BapWaHTOB MOCTPOEHUSI CTPYKTYpbl CeETWU,
Kaxxabli ¢ COOTBETCTBYOLMMN Habopamu napameTpoB
KayecTBa PYyHKLMOHNPOBAHUSA CETU.

VI. 3aknioyeHue

PaccmoTtpeHo ocobeHHOCTV 3afay nnaHMpoBaHUA U
ontummnsaumm (CCC) 3-ro nokoneHusa. Haubonee adp-
(hEeKTMBHLIM WHCTPYMEHTOM aBTOMaTu3auuu npolecca
NNaHNUPOBaHNSA U ONTUMMU3ALNUM CETEN MOBUNBHON CBA3U
SBNAIOTCS reoMHopMaLnoHHble TexHonoruu. [puse-
OEeH aHanuM3 BO3MOXHOCTEN M3BECTHbLIX MPOrpaMMHbIX
KkomnnekcoB nnaHupoBaHus CCC, koTopble peanuayrloT
F'MC TtexHonorun.
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Abstract — The methods of planning and optimization of
cellular communication networks are presented. Analysis of well
known program complexes of planning is performed.

|. Introduction

In the process of development of cellular communication
networks questions of their planning and optimization are of
great importance [1...4]. For a computer-aided engineering in
the process of problem solving of planning and optimization the
special program complexes which allow reducing terms and
decreasing the cost of process of projecting of cellular commu-
nication networks have been designed and are used.

Presently the networks of the 3rd generation have begun to
be introduced. The networks of the third generation (3G) differ
from the networks of the second generation (2G), by a higher
data rate speed and by quality of service provisioning. Thus
planning and optimization of these networks are the main actual
tasks.

Some features of planning and optimization of networks of
3rd generation are observed in this article, which are mainly
mentioned in the works of foreign authors [3-4]. The possibilities
of the known program complexes of projecting of such networks
are analysed.

Il. Main Part

In the process of development and refinement of mobile
networks two inextricably intertwined problems are solved: net-
work engineering (nominal and detailed) and optimization of
network [2]. Network engineering consists in the estimation of
network structure, pointing of places of installation of elements
of radio subsystem and determination of heights and places of
installation of antennas of base stations of networks. The proc-
ess of planning of cellular communication network might be
separated in two stages: nominal and detailed projecting.

With the aim of providing of high-quality services of mobile
communication, lead operators apply the methods of mathe-
matical and computer modeling. The most effective instrument
of process automation of projecting and optimization of mobile
networks is geoinformational technologies. The examples of
realization of such technologies for solving of applied tasks in
area of telecommunications are programmatic complexes (PC)
of planning and optimization of mobile networks.

The primary purpose of programmatic complex is automa-
tion of engineering with the use of hydrid device technologies of
technically and economically feasible plans of development of
mobile communication of 2G/3G networks.

I1l. Conclusion

The analysis of features and tasks of projecting and optimi-
zation of mobile networks of 3rd generation and analysis of
possibilities of well known programmatic complexes of planning
were executed. It was proved that the most effective instrument
of process automation of projecting and optimization of mobile
communication networks are geoinformational technologies,
generating from the strictly specialized methods to highly de-
veloped programmatic facilities, urgent geographic information
systems [1...4].
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