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naSromis zogadi daxasiaTeba 

problemis aqtualoba. mobiluri radiokavSiris qseli 

warmoadgens mudmivad ganviTarebad struqturas. axali arxebis 

mocva, momsaxurebaTa nakrebis gafarToeba da momxmareblebisaTvis 

maTi xelmisawvdomobis gazrda astimulireben saabonento bazis 

matebas, rac Tavis mxriv, moiTxovs qselis tevadobis gafarToebasa 

da qselis mowyobilobebis muSaobis procesis awyobas. 

 radioqselis resursebis marTvis problemas gaaCnia didi 

praqtikuri mniSvneloba. GSM standartis komerciul qselTa 

eqspualataciisa da ganviTarebis gamocdilebam damajereblad 

gviCvena, rom mowyobilobebis muSaobis reJimebis swori arCevani da 

qseluri parametrebis saguldaguli awyoba warmoadgens operatoris 

warmatebuli muSaobis aucilebel pirobas. kavSiris didi 

gantotebuli qselis resursebis efeqturi marTva moiTxovs 

Sesabamisi meTodebisa da algoriTmebis gamoyenebas, maTi maRali 

xarisxis avtomatizaciis SesaZleblobiT. amrigad, am sadisertacio 

naSromis Tema aqtualuria. 

samuSaos mizani. naSromis mizani mdgomareobs GSM standartis 

mobiluri radiokavSiris qselTa abonentebis momsaxurebis xarisxis 

amaRlebaSi. 

mecnieruli amocana mdgomareobs GSM standartSi radioqselis 

marTvis algoriTmebis SemuSaveba qselis muSaobis Sesaxeb 

statistikuri monacemebis gamoyenebiT. 

mecnieruli amocanis amoxsnisas gamoyenebuli iqna albaTobisa 

da statistikis Teoriis, masobrivi momsaxurebis Teoriis, 

radiotalRebis gavrcelebis Teoriis maTematikuri aparati, agreTve, 

maTematikuri modelirebis meTodebi da eqsperimentuli kvlevebi. 

disertacia Sedgeba Sesavlisagan, oTxi Tavisagan, daskvnisagan. 

pirvel TavSi mocemulia GSM standartis mobiluri radiokavSiris 

fiWuri sistemebis zogadi daxasiaTeba, warmoebulia monacemebis 
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gadacemis teqnologiaTa mimoxilva da ganxilulia abonentebis 

momsaxurebis xarisxisadmi wayenebuli moTxovnebi. Catarebulia GSM 

standartis mobiluri radiokavSiris qselTa funqcionirebis 

efeqturobis amaRlebis problemebis analizi. formulirebulia 

moTxovnebi radioqselis resursebis marTvis algoriTmebisadmi. 

ganxilulia funqciuri amocanebi, romlebic iWreba mobiluri 

radiokavSiris qselis ganviTarebaze gadawyvetilebis miRebis 

procesSi. gansazRvrulia radioqselis mdgomareobis maxasiaTebeli 

maCveneblebis saWiro nakrebi. 

meore TavSi SemuSavebulia maTematikuri modeli, romelic 

akavSirebs qselis muSaobis xarisxis mis saeqspluatacio 

maxasiaTebelTan da saabonento datvirTvasTan. miRebulia 

analitikuri gamosaxulebebi, romlebic gamoZaxebis blokirebis 

albaTobas, Sidasistemuri xelSeSlebis dones da speqtrul 

efeqturobas akavSireben saabonento datvirTvis moculobasa da 

xasiaTTan. Catarebulia signali/xelSeSlebis fardobis Sefaseba 

trafikis da marTvis arxebSi mimReb-gadamcemi mowyobilobis 

muSaobis reJimebis gaTvaliswinebiT. warmoebulia radioqselis 

muSaobis pirobebis analizi saabonento datvirTvis, aparaturuli da 

sixSiruli resursebis sxvadasxva Tanafardobisas; gamoyofilia 

qselis mdgomareoba ZiriTadi gradaciebiT. 

mesame TavSi SemoRebulia GSM 900/1800 TanamimarTuli 

sqtorebis saabonento datvirTvis balansis cneba. agebulia GSM 

900/1800 TanamimarTuli seqtorebis Soris xmovani trafikis 

gadasvlis maTematikuri modeli, romelic saSualebas gvaZlevs 

gamoviangariSoT qseluri parametrebis mniSvnelobebi, romelTa 

dros trafiki balansirebuli iqneba. SemuSavebulia Sesabamisi 

gamoangariSebis meTodi da aRebulia GSM 900/1800 TanamimarTuli 

seqtorebis xmovani trafikis marTvis algoriTmi, romelic eyrdnoba 

BSS qvesitemis qselur statistikas. aRwerilia GSM 900/1800 
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TanamimarTuli seqtorebis Sereuli xmovani da paketuri trafikis 

marTvis amocanaSi SemuSavebuli meTodis gamoyenebis principi; 

miRebulia ZiriTadi saangariSo Tanafardobebi. formulirebuli da 

dasabuTebulia rekomendaciebi xmovani, paketuri da sasignalo 

(SDCCH) trafikis ganawilebaze GSM 900/1800 ordiapazonian qselSi. 

  meoTxe TavSi SemoRebulia fiWebis gadafarvis donis cneba. 

SemuSavebulia GSM qselebSi mezobeli fiWebis siaTa formirebis 

meTodika. miRebulia analitikuri gamosaxulebebi qseluri 

anaTvlebis safuZvelze seqtorebs Soris mezobeli fardobebis 

efeqturobis Sesafaseblad. SemuSavebulia mezobeli fiWebis siaTa 

optimizaciis algroiTmi BSS qvesistemis qseluri statistikis 

gamoyenebiT da mezobeli fardobebis dayenebaze an mocilebaze fiW-

kandidatebis gadafarvis donis analizis gamoyenebiT. algoriTmi 

iTvaliswinebs GSM-900/1800 Sreebis arqiteqturas, dagegmvis meTodebs 

da trafikis marTvis meTodebs, romlebic miRebulia radioqselSi. 

dawvrilebiTaa aRwerili gamotovebuli NR- is damatebisa da 

uefeqtoebis mocilebis procedurebi. 

   dasacavad gamotanilia Semdegi samecniero Sedegebi: 

GSM standartis mobiluri radiokavSiris qselis maTematikuri 

modeli, romelic qselis muSaobis xarisxis maCveneblebs akavSirebs 

mis saeqspluatacio maxasiaTeblebTan da saabonento datvirTvasTan. 

1. GSM standartis mobiluri radiokavSiris qselebSi 

radioresursebis marTvis algoriTmebi, romlebic 

dafuZnebulia qseluri anaTvlebis Sedegebze. 

2. GSM qselebSi mezobeli fiWebis siaTa formirebis meTodika, 

qselis arqiteqtura, misi dagegmvisa da trafikis marTvis 

meTodebis gaTvaliswinebiT. 

  naSromis Sedegebi danergilia Sps “mobitelis” praqtikul 

saeqspluatacio-teqnikur saqmianobaSi. 
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gamokvlevis saerTo meTodika. Bsabazo sadguris logikuri 

parametrebis dasaSvebi mniSvnelobebis gaTvlis algoriTmis 

damuSavebisas,  gadaWrilia qselis funqcionirebis Sesaxeb 

statistikuri monacemebis gamoyenebis safuZvelze GSM standartis 

qselis radioresursebis marTvis algoriTmebis SemuSavebis 

mecnieruli amocana. 

samuSaos ZiriTadi siaxles da samecniero Sedegebs warmoadgens: 

1.  radioqselis resursebis marTvis qmediTi avtomatizirebuli 

algoriTmebis gamoyenebis aucileblobamde migviyvana iman rom GSM 

standartis mobiluri radiokavSiris qselTa muSaobis efeqturi 

zrdis problemebis aqtualurobam. 

2.  gamokvleul da dasabuTebul  mobiluri radiokavSiris 

gamarTuli qselisTvis damaxasiaTebeli unda iyos gamoZaxebebis 

minimaluri blokirebebi da SedarebiT maRali speqtruli 

efeqturoba sixSireTa Tavisufali resursis ararsebobisas. 

3. agebulia GSM standartis radioqselis maTematikuri modeli, 

romelic aRricxavs: qalaqis garemoSi GSM-900/1800 radiosignalis 

gavrcelebis ZiriTad Taviseburebebs, fiWebis seleqcias mobiluri 

sadgurebiT signalis minimaluri danakargebis kriteriumis mixedviT, 

Sidasistemuri danakargebis dones BCCH_ da nonBCCH- SreSi 

sxvadasxva tipis klasterebis gamoyenebisas, mimdinare trafiksa da 

kodekis muSaobis naxevarsiCqariani reJimis gamoyenebaze nonBCCH-

SreSi Sidasistemuri xelSeSlebis donis damokidebulebas. 

4. SemuSavebulia GSM–900/1800 TanamimarTuli seqtorebis xmovani 

trafikis balansis meTodi. meTods safuZvlad udevs GSM – 900/1800 

TanamimarTul seqtorebs Soris xmovani trafikis gadasvlis 

maTematikuri modeli, romelic trafiks akavSirebs energetikul 

TanafardobebTan TanamimarTuli seqtorebis abonentebis mier 

signalebis miRebisas. meTodi iTvaliswinebs SezRudvebs, romlebic 
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sazRvraven trafikis balansis algoriTmis gamoyenebis pirobebsa da 

wess.  

5. SemuSavebulia uefeqto NR aRmoCenis meTodi, romelic iyenebs 

mezobel fiWebs Soris hendoverebis cdebis qselur statistikas,  da 

romelic axdens NR mocilebis zRvrebis adaptacias ganxiluli 

fiWebis mezoblebis siebis sigrZeebisadmi. 

   praqtikuli faseuloba. ganvixiloT GSM – 900/1800 TanamimarTuli 

seqtorebis xmovani trafikis balansis algoriTmis praqtikuli 

gamoyenebis magaliTi. warmovidginoT rom erT–erTi BS-s 

TanamimarTuli seqtorebis uds trafikis cvlilebis qronologia 

warmodgenilia saxeze. periodi algoriTmis gamoyenebis dawyebamde 

moicavs dakvirvebis pirvel 85 dRes. pirveli 15 dRe xmovani trafiki 

(Voice_GSM900/1800) praqtikulad balansirebuli, magram aRemateboda 

orive seqtoris FR–tevadobas  (Limit_FRGSM900/1800 = 7, 4 erl), ris 

Sedegadac 30–e dRes GSM -1800 seqtoris tevadoba gaafarToves 21 

erl-mde ori TRX damatebiT. gafarToebisas iyenebdnen kombainers, 

ramac gauaresa GSM–1800 radiodafarva DL mimarTulebiT 3, 5 db-Ti, 

gamoiwvia trafikis ukudena da gazarda TanamimarTuli seqtorebis 

xmovani datvirTvis disbalansi 30 – 40% - mde. 

 algoriTmis muSaobis dawyeba modis 85-95-e dRis periodze. 

parametrebis koreqciis Sedegad moxerxda xmovani datvirTvis 

gadanawileba da disbalansis Semcireba 5 – 10% - mde, xolo Semdgom 

qvemoTac. 

seqtorebis gadatvirTva pirvel 15 – 20 dReSi sagrZnobia 10% - mde 

Congestion zrdasTan erTad (Cong_GSM900/1800 - uds drois wilia, 

romlis ganmavlobaSic seqtoris trafikis yvela arxi dakavebulia). 

gadatvirTvebis kompensaciisTvis trafikis nawili momsaxurebul iqna 

HR reJimSi.  
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sadisertacio naSromis Sedegebis realizacia. sadisertacio 

naSromis ZiriTadi Sedegebi danergilia „bilaini”-s  mobilur 

qselSi. 

samuSaos Sedegebis aprobacia da gamoqveynebuli Sromebi.  

sadisertacio naSromis ZiriTadi Sedegebi moxsenebul da ganxilul 

iqna stu-s  profesor-maswavlebelTa samecniero konferenciebze da 

saerTaSoriso samecniero Jurnal „inteleqtualSi”: 

1. pirvel da meore Tematur seminarze da kolokviumze (Tbilisi, 

2013-2014); 

2. saerTaSoriso samecniero konferencia „energetika: regionuli 

problemebi da ganviTarebis perspeqtivebi” (quTaisi, 2013); 

naSromis struqtura. sadisertacio naSromi Sedgeba Sesavlis, oTxi 

Tavisa da daskvnisagan, is Seicavs 181 gverd nabeWd teqsts, 44 naxazs 

da 18 cxrils. agreTve mocemulia gamoyenebuli literaturis nusxa 

da SemoklebaTa sia. 

publikaciebi. Ddisertaciis Sedegebi asaxulia recenzirebad 

JurnalebSi gamoqveynebul 7 naSromSi (maTi CamonaTvali mocemulia 

avtoreferatis bolos).   

dacvaze gamotanili ZiriTadi poziciebi: 

GSM standartis mobiluri radiokavSiris moqmed qselebSi abonentTa 

momsaxureobis xarisxis amaRleba, gadaWrilia qselis 

funqcionirebis Sesaxeb statistikuri monacemebis gamoyenebis 

safuZvelze GSM standartis qselis radioresursebis marTvis 

algoriTmebis SemuSavebis mecnieruli amocana. 

  naSromSi pirvelad iqna miRebuli Semdegi Sedegebi :  

1. moTxovnebi qseluri statistikisa da radioanaTvlebis 

Sedegebis gamoyenebis safuZvelze radooresursebis marTvis 

algoriTmebisadmi. 

2. GSM standartis mobiluri radiokavSiris qselis maTematikuri 

modeli, romelic qselis muSaobis xarisxis maCveneblebs 
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akavSirebs mis saeqspluatacio maxasiaTeblebTan da saabonento 

datvirTvasTan. 

3. warmoebulia SemuSavebuli maTematikur modelis safuZvelze 

sxvadasxva konfiguraciis qselebisTvis Sidasistemuri 

xelSeSlebis Sefaseba. 

4. Catarebulia qselis mdgomareobaTa SedarebiTi analizi 

Sidasistemuri xelSeSlebis, qselze saabonento datvirTvis 

gaTvaliswinebiT speqtruli efeqturobisa da mowyobilobis 

gamoyenebis efeqturobis kriteriumebis mixedviT. 

5. SemuSavebulia GSM-900 da GSM–1800 TanamimarTuli seqtorebis 

xmovani trafikis regulirebis algoriTmi, 

6. SemuSavebulia mezobeli fiWebis siebis optimizaciis 

algoriTmi seqtorebs Soris mezobluri damokidebulebebis 

efeqturobis zRvrebis adaptaciiT 

   

 

naSromis Sinaarsi 

   SesavalSi dasasabuTebulia gamosakvlevi Temis aqtualoba, 

Camoyalibebulia samuSaos mizani da amocanebi, CamoTvlilia  

Sedegebi, romlebic miRebuli iyo disertaciis damuSavebis dros, 

gansazRvrulia sadisertacio naSromis praqtikuli faseuloba da 

gamoyenebis sferos ZiriTadi aspeqtebi, romlebic gamotanilia 

dacvaze.   

    sadisertacio naSromis pirvel TavSi GSM standartis 

mobiluri radiokavSiris qselTa muSaobis efeqturi zrdis 

problemebis zemoT moyvanilma analizma migviyvana radioqselis 

resursebis marTvis qmediTi avtomatizirebuli algoriTmebis 

gamoyenebis aucileblobasTan. algoriTmebi maqsimalurad unda iyvnen 

adaptirebulni konkretuli radioqselis muSaobis pirobebisadmi da 

unda iyenebdnen utyuar Semaval monacemebs misi mimdinare 
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mdgomareobis Sesaxeb, e.i. eyrdnobodnen qseluri konfiguraciis da 

statistikis monacemebs.  

aqedan gamomdinareobs sadisertacio naSromis samecniero 

amocanis aqtualuroba: GSM radioqselis marTvis meTodebisa da 

efeqtruri algoriTmebis SemuSaveba, romlebic dafuZnebulni arian 

qselis funqcionirebis Sesaxeb statistikuri monacemebis 

gamoyenebaze, da romlebic uzrunvelyofen momxmareblebisTvis 

mocemuli xarisxis momsaxureobebs SezRuduli aparatuli da 

sixSiruli resursebis pirobebSi, zogadi samecniero amocanis 

gadawyveta moiTxovs Semdegi kerZo amocanebis gadawyvetisas; 

1. maTematikuri modelis SemuSaveba, romelic 

qselis muSaobis xarisxis maCveneblebs akavSirebs mis 

saeqspluatacio maxasiaTeblebTan da saabonento 

datvirTasTan. 

2. sxvadasxva konfiguraciis GSM qselebSi 

Sidasistemuri xelSeSlebis donis Sefaseba. 

3. qseluri mdgomareobaTa analizi saabonento 

datvirTviT, Sidasistemuri xelSeSlebis donis, 

speqtruli efeqturobis da mowyobilobis gamoyenebis 

efeqturobis gaTvaliswinebiT. 

4. radioresursebis marTvis meTodebisa da 

algoriTmebis SemuSaveba, romlebic iTvaliswineben GSM 

900/1800 kavSiris or-diapazoniani qselis arqiteqturas, 

seqtorebis dagegmvasa da trafikis ganawilebis 

principebs. 

5. GSM 900/1800 seqtorebs Soris saabonento datvirTvis 

gadanawilebis meTodis SemuSaveba. 

6. GSM 900/1800 standartis radioqselSi mezobeli 

fiWebis siebis formirebis meTodis SemuSaveba. 

    meore TavSi TavSi miRebul iqna Semdegi Sedegebi: 
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1. agebulia gantolebaTa sistema, romelic akavSirebs GSM 

standartis mobiluri kavSiris qselis muSaobis ZiriTad 

maCveneblebs (KPI): qselur trafiks uds-Si, sabazo sadgurebis 

raodenobas, klasteris ganzomilebas, qselis sixSireTa 

resurss, gamoZaxebas blokirebis albaTobas, xmovani trafikis 

wils naxevarsiCqarian reJimSi, seqtoris speqtrul 

efeqturobas, signali/xelSeSlis Sefardebas miRebis dros. 

2. agebulia GSM standartis radioqselis maTematikuri modeli, 

romelic aRricxavs: 

_ qalaqis garemoSi GSM-900/1800 radiosignalis gavrcelebis 

ZiriTad Taviseburebebs; 

_ fiWebis seleqcias mobiluri sadgurebiT signalis minimaluri 

danakargebis kriteriumis mixedviT; 

_ Sidasistemuri danakargebis dones BCCH_ da nonBCCH- SreSi 

sxvadasxva tipis klasterebis gamoyenebisas; 

_ mimdinare trafiksa da kodekis muSaobis naxevarsiCqariani 

reJimis gamoyenebaze nonBCCH-SreSi Sidasistemuri xelSeSlebis 

donis damokidebulebas. 

3. miRebulia gamosaxulebebi BCCH da nonBCCH-SreSi miRebisas 

signali/xelSeSlis saWiro Sefardebis uzrunvelyofis 

albaTobisTvis da signali/xelSeSlis saSualo 

SefardebisTvis. gamoangariSebulia Sesabamisi 

damokidebulebebi radioqselis muSaobis sxvadasxva 

pirobebisas. 

4. gamoyofilia radioqselis mdgomareobis ZiriTadi gradiaciebi, 

romlebic axasiaTeben misi muSaobis xarisxsa da efeqturobas 

mimdinare KPI –is Sesabamisad. 
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   Mmesame TavSi TavSi miRebul iqna Semdegi Sedegebi. 

1. dasabuTebulia im efeqturi algoriTmebis SemuSavebis 

aucilebloba,  romlebic iZlevian qselis dinamiurad marTvis 

saSualebas aparatuli da sixSiruli resursebis minimaluri 

danaxarjebiT. naCvenebia BS–s Soris saabonento datvirTvis 

gadanawilebis mniSvneloba mowyobilobis, sixSireTa speqtris 

Tanabari CatvirTvis uzrunvelyofisa da mTlianobaSi 

abonentebis momsaxireobis xarisxis amaRlebis mizniT. 

2. SemuSavebulia GSM–900/1800 TanamimarTuli seqtorebis xmovani 

trafikis balansis meTodi. meTods safuZvlad udevs GSM – 

900/1800 TanamimarTul seqtorebs Soris xmovani trafikis 

gadasvlis maTematikuri modeli, romelic trafiks akavSirebs 

energetikul TanafardobebTan TanamimarTuli seqtorebis 

abonentebis mier signalebis miRebisas. miRebulia 

Tanafardobebi trafikis disbalansis Sesafaseblad da Umbrella 

- hendoveris amoqmedebis zRvaris optimaluri cvlilebis 

gamosaangariSeblad; gamosaangariSeblad sawyis monacemebs 

warmoadgenen mricxvelebi Defined Adjacent Cell Measurement. meTodi 

iTvaliswinebs SezRudvebs, romlebic sazRvraven trafikis 

balansis algoriTmis gamoyenebis pirobebsa da wess.  

3. SemoTavazebulia GSM – 900/1800 TanamimarTuli seqtorebis 

datvirTvis regulirebis algoriTmi, romelic bazirebulia 

qseluri statistikis monacemebze.  

4. dasabuTebulia xmovani datvirTvis balansis meTodis 

gamoyenebis SesaZlebloba GSM – 900/1800 TanamimarTuli 

seqtorebis saerTo, xmovani da paketuri trafikis 

regulirebisTvis. miRebulia iseTi Tanafardobebi, romlebic 

gvaZleven aseTi SesaZleblobis realizebis saSualebas. 
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5. Camoyalibebulia GSM – 900/1800 ordiapazonian qselebSi 

sasignalo, xmovani da paketuri trafikis erToblivi 

ganawilebis stategiis ZiriTadi debulebebi. 

6. moyvanilia trafikis balansis praqtikuli gamoyenebis 

magaliTebi. 

 meoTxe TavSi miRebul iqna Semdegi Sedegebi. 

1. gaxsnilia GSM radioqselSi mezobluri damokidebulebebis  

(NR) optimizaciis mniSvneloba. Sesrulebulia mezobeli 

fiWebis optimizaciis cnobili praqtikuli xerxebis mokle 

mimoxilva. dasabuTebulia qseluri statistikis gamoyenebaze 

dafuZnebuli NR optimizaciis algoriTmis SemuSavebis 

aucilebloba. 

2. SemoRebulia fiWebis gadafarvis donis cneba da SemuSavebulia 

gamotovebuli NR aRmoCenis meTodi, romelic dafuZnebulia 

fiWebis gadafarvis doneebis Sefasebaze, da romelic iyenebs 

qselur statistikas Channel Finder BSS. 

3.  SemuSavebulia uefeqto NR aRmoCenis meTodi, romelic iyenebs 

mezobel fiWebs Soris hendoverebis cdebis qselur 

statistikas (Handover Adjacent BSS),  da romelic axdens NR 

mocilebis zRvrebis adaptacias ganxiluli fiWebis mezoblebis 

siebis sigrZeebisadmi. 

4. SemoTavazebulia mezobeli fiWebis siebis optimizaciis 

algoritmis zogadi sqema. 

  

sadisertacio naSromis ZiriTadi daskvnebi 

  

Catarebuli kvlevebis Sedegad, romelTa mizani iyo GSM 

standartis mobiluri radiokavSiris moqmed qselebSi abonentTa 

momsaxureobis xarisxis amaRleba, gadaWrilia qselis 
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funqcionirebis Sesaxeb statistikuri monacemebis gamoyenebis 

safuZvelze GSM standartis qselis radioresursebis marTvis 

algoriTmebis SemuSavebis mecnieruli amocana. 

  sadisertacio naSromSi pirvelad iqna miRebuli Semdegi Sedegebi :  

7. Camoyalibebulia moTxovnebi qseluri statistikisa da 

radioanaTvlebis Sedegebis gamoyenebis safuZvelze 

radooresursebis marTvis algoriTmebisadmi. 

8. SemuSavebulia GSM standartis mobiluri radiokavSiris 

qselis maTematikuri modeli, romelic qselis muSaobis 

xarisxis maCveneblebs akavSirebs mis saeqspluatacio 

maxasiaTeblebTan da saabonento datvirTvasTan. 

9. Warmoebulia SemuSavebuli maTematikur modelis safuZvelze 

sxvadasxva konfiguraciis qselebisTvis Sidasistemuri 

xelSeSlebis Sefaseba. 

10. Catarebulia qselis mdgomareobaTa SedarebiTi analizi 

Sidasistemuri xelSeSlebis, qselze saabonento datvirTvis 

gaTvaliswinebiT speqtruli efeqturobisa da mowyobilobis 

gamoyenebis efeqturobis kriteriumebis mixedviT. 

11. SemuSavebulia GSM-900 da GSM–1800 TanamimarTuli seqtorebis 

xmovani trafikis regulirebis algoriTmi, romelic 

dafuZnebulia trafikis mimdinare disbalansis Sefasebasa da 

Umbrella - hendoveris amoqmedebis zRvaris gamoangariSebaze. 

12. SemuSavebulia mezobeli fiWebis siebis optimizaciis 

algoriTmi seqtorebs Soris mezobluri damokidebulebebis 

efeqturobis zRvrebis adaptaciiT 

  samecniero debulebebis,  rekomendaciebis dasabuTebuloba da 

kvlevebis Sedegebis utyuaroba dasturdeba “mobitelis” qselSi 

SemoTavazebuli algoriTmebis realizaciis SedegebiT. 
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Abstract 

 
    The network of a mobile communication is constantly developing structure. Coverage of 

new areas, expansion of a set of services and increase of availability them for users 

stimulates a gain of subscriber base that, in turn, demands expansion of network capacity 

and control of operating modes of the network equipment. 

 The problem of resource management of a radio network has the big practical 

importance. Operating experience and developments of commercial networks of the GSM 

standard convincingly showed that the right choice of operating modes of the equipment 

and careful control of network parameters is necessary conditions of successful work of the 

operator. Effective management of resources of a big extensive network of communication 

demands use of the corresponding methods and algorithms with possibility of high extent 

of their automation. Thus, the subject of the real dissertation work is actual. 

 The purpose of work consists in improvement of quality of service of subscribers of 

networks of a mobile communication of the GSM standard. 

 The scientific task consists in development of algorithms of management by a GSM 

standard radio network with use of statistical data on network functioning. 

 At the solution of a scientific task the mathematical apparatus of the theory of 

probability and statistics, the theory of mass service, the theory of distribution of radio 

waves, and also methods of mathematical modeling and a pilot study was used. 

 The thesis consists of the introduction, four heads, the conclusion and appendices. 
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In chapter 1 the general characteristic of cellular systems of a mobile 

communication of the GSM standard is given, the review of technologies of data 

transmission is executed and requirements imposed to quality of service of subscribers are 

considered. The analysis of a problem of increase of efficiency of functioning of networks 

of a mobile radio communication of the GSM standard is carried out. Requirements in 

algorithms of resource management of a radio network are formulated. The functional tasks 

solved in decision-making process on development of a network of a mobile radio 

communication are considered. The necessary set of indicators characterizing a condition of 

a network is defined. 

In chapter 2 the mathematical model connecting indicators of quality of network 

functioning with its operational characteristics and subscriber loading is developed. Are 

received the analytical expressions connecting probability blocking of a call, level of 

intrasystem noice and spectral efficiency with a volume and character of subscriber 

loading. The relation assessment a signal/noice in traffic and management channels from 

the accounting of operating modes of the transmit-receive equipment is carried out. The 

analysis of operating conditions of a radio network is made at various ratios of subscriber 

loading, hardware and frequency resources the main gradation of a condition of a network 

are allocated. 

In a chapter 3 the concept of balance of subscriber loading the codirected of sectors of 

GSM 900/1800 is entered. The mathematical model of transition of a voice traffic between 

codirected sectors of GSM 900/1800, allowing to calculate values network parameters at 

which the traffic will be balanced is constructed. The method of the corresponding 

calculation is developed and the algorithm of management by a voice traffic of the 

codirected sectors GSM 900/1800 relying on network statistics of a subsystem of BSS is 

constructed. The principle of use of the developed method in a problem of management 

mixed voice and package a traffic of the codirected sectors of GSM 900/1800 is described, 

the main settlement ratios are received. Recommendations about distribution voice, 

package, and signaling traffic in dual-band networks are formulated and reasonable. 

 In chapter 4 the concept of level of overlapping of neighbor cells is entered. The 

technique of formation of lists of the neighbor cells in the GSM networks is developed. 

Analytical expressions for an assessment of efficiency of the neighbour's relations between 
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sectors on the basis of network measurements are received. The algorithm of optimization 

of lists of the next neighbor with use of network statistics of a subsystem of BSS and 

application of the analysis of level of overlapping of candidate neighbor on establishment 

or removal of the neighbour's relations is developed. The algorithm considers architecture 

of layers of GSM 900/1800, methods of planning and methods of control over a traffic, 

acceptance in a radio network. Procedures of addition passed and removals of inefficient 

NR are in detail described. 

Appendices contain the mathematical calculations used at creation of mathematical 

models and expression, used subsystems of BSS, when processing results of measurements. 

The following scientific results are submitted for protection 

1 . Mathematical model of a network of a mobile radio communication of the GSM 

standard, connecting indicators of quality of network functioning both its operational 

characteristics and subscriber loading. 

2 . Algorithms of management of radio resources in GSM mobile networks, based on 

results of network measurements. 

3 . Technique of formation of lists of the next neighbor in the GSM networks, taking into 

account architecture of a network, methods of its planning and traffic control. 

Results of work are introduced in Mobitel's practical operational and technical activities. 

 


