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naSromis zogadi daxasiaTeba 

      problemis aqtualoba. Nsatelekomunikacio sferoSi 

dasaqmebuli nebismieri  kompaniis winaSe dgas amocana moaxdinos 

qselis mSeneblobaze da ganviTarebaze danaxarjebis minimizacia, ise 

rom SeinarCunos momsaxurebis xarisxobrivi maxasiaTeblebis misaRebi 

done. dRevandel dRes saqarTveloSi mimdinareobs 

satelekomunikacio sferos swrafi ganviTareba, gansakuTrebiT 

mobiluri kavSirgabmulobis mimarTulebiT, amasTan yvelaze didi 

gavrceleba mobilur qselebSi hpova GSM standartma.  

   mobiluri qselis rigiTi abonenti sul met da met momsaxurebas 

iTxovs, rogoricaa: GPRS/EDGE teqnologiis bazaze sxvadasxva 

servisebi, SMS da MMS Setyobinebis gacvla. amasTan, sxvadasxva 

SefasebiT aRniSnuli damatebiTi momsaxurebebi,  SesaZleblobas 

iZleva gaizardos operatoris iseTi saWiro ekonomiuri maCvenebeli 

rogoricaa erTi abonentis saSualo Semosavali (ARPU) (15-20)%-iT.   

Bbunebrivia, rom axali teqnologiebis danergva moiTxovs im 

mowyobilobebis modernizacias, romelzec iqneba aRniSuli 

teqnologia realizebuli. Ees procesi warmoadgens rTul amocanas 

da mowyobilobebis mwarmoebeli sxvadasxva kompaniebi Taviseburad 

wyveten mas. Tanac icaven moTxovnil standartebs (ETSI, ITU da sxva).  

    amasTan, ama Tu im kvanZis realizaciisaTvis gamoyenebuli 

meTodebi, SeiZleba iyos saerTo. magaliTisaTvis SeiZleba moviyvanoT 

simZlavris gamaZliereblis sworxazovnebis meTodi, romelTa 

gamoyeneba aqtualuri xdeba EDGE da mesame Taobis mobilur 

qselebze gadasvlisas, sadac gamoiyeneba signali ara mudmivi (GSM), 

aramed cvalebadi momvlebiT. 

   mowyobilobis damuSaveba warmoadgens momwodebeli kompaniis 

prerogativas da masze mobiluri qselis operatorebis zegavlena 

minimaluria. amasTan, naTelia, rom rCevebs da gansakuTrebiT 

pretenziebs  mowyobilobebze da programul uzrunvelyofaze 
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iTvaliswineben da SeaqvT Sesabamisi koreqtivebi. unda aRiniSnos, 

rom mobiluri kavSirgabmulobis operatorebis ZiriTad amocanas 

warmoadgens, arsebuli mowyobilobebiT, momxmarebelze xarisxiani 

momsaxurebis uzrunvelyofa. risTvisac iyeneben sxvadasxva opciebs 

da awyoben qsels gansazRvruli saxiT. Aam nawilSi mobilur 

operators sakmarisi SesaZleblobebi gaaCniaT.  

   Aar unda daviviwyoT, ganviTarebis mocemul etapze, mobiluri 

kavSirgabmulobis ZiriTadi funqcia – xmovani (satelefono) 

momsaxurebaa. dRevandel dRes satelekomunikacio bazris 

ganviTarebis xarisxi iseTia, rom abonentebs ara marto surT 

laparakis SesaZlebloba nebismier dros, nebismier adgilas, aramed 

iTxoven xarisxiani momsaxurebis miRebas. aRsaniSnavia, rom mobiluri 

kavSirgabmulobis nebismieri servisi iyenebs erT da igive fizikur 

resurss – radioarxs, amitom pirvel rigSi saWiroa arsebuli 

resursi swored gavanawiloT sxvadasxva servisebs Soris da meores 

mxriv sxvadasxva algoriTmebis gamoyenebiT movaxdinoT maTi 

efeqturi gamoyeneba. marTvis problemebis analizze, informaciis 

Senaxvaze, aseve mimdinare procesebis maTematikur aRweraze, 

romlebic mimdinareoben masobrivi momsaxurebis sistemebSi, 

miZRvnilia sazRvargareTis mecnierTa mravali naSromi. 

   saqarTveloSi sixSiruli resursebis efeqturi gamoyeneba, 

romelic gamoyofilia GSM standartis mobiluri sistemebisaTvis, 

imis gamo, rom maT waeyeneba sxvadasxva SezRudvebi, Zalian 

aqtualuria, gansakuTrebiT (880-915)mhc.Dda (925-960)mhc. (SemdgomSi 

SemoklebiT 900mhc.) sixSirul diapazonSi. xSir SemTxvevaSi 

SeuZlebelia mobiluri qselis gafarToeba damatebiTi transiveris 

dayenebiT, radgan aman sixSiruli zolis simciris gamo SeiZleba 

gamoiwvios interferencia, rac Tavis mxriv mkveTrad auaresebs 

momsaxurebis xarisxs. amitom xSir SemTxvevaSi mniSvnelovania 

sxvadasxva algoriTmebisa da meTodebis gamoyeneba, romlebic 

saSualebas iZlevian gadanawildes trafiki da gazardos mobiluri 
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qselis tevadoba damatebiTi transiveris dadgmis gareSe. miT umetes 

xSir SemTxvevaSi ismeba amocana, rom mobiluri qselis tevadoba 

gaizardos dinamiurad da drois saWiro momentSi, e.i. maSin roca 

sinamdvileSi adgili aqvs radiointerfeisSi arxebis naklebobas.  

sxva sityvebiT aucilebelia gamoyenebul iqnas algoriTmi, romelic 

saSualebas mogvcems viwinaswarmetyveloT mobiluri qselis 

gadatvirTuloba da vmarToT misi tevadoba.   

  zemoT moyvanili faqtorebis gaTvaliswinebiT analizis Catareba, 

efeqturobis Sefaseba da misi gavleba qselis tevadobis gazrdis 

ZiriTadi opciebis xarisxobriv maCveneblebze, aseve qselis 

gadatvirTulobis winaswarmetyvelebis maTematikuri modelis 

parametrebis gansazRvra da GSM standartis qselebSi salaparako 

da paketuri trafikis gadanawileba warmoadgens aqtualur amocanebs. 

   samuSaos mizani. sadisertacio samuSaos mizans warmoadgens GSM 

standartis qselebis gamtarunarianobis gazrdis amocanis 

gadawyveta, masobrivi momsaxurebis Teoriis safuZvelze 

damuSavebuli  maTematikuri modeliT. 

   dasaxuli miznis Sesasruleblad saWiro gaxda gdagvewyvita 

Semdegi amocanebi: 

- GSM standartis qselebSi  abonentebis mobilurobis 

SesaZleblobebis analizis safuZvelze qselis maTematikuri modelis 

iseTi parametrebis gansazRvra, romlebic iwinaswarmetyvelebdnen 

qselis gadatvirTulobis sabazo sadguris rafiointerfeisis 

qvesistemisaTvis; 

- arsebuli opciebis gamoyenebisas praqtikuli rekomendaciebis 

damuSaveba, romlebic mogvcemdnen mobiluri qselis tevadobis 

gazrdis saSualebas; 

- qselis sxvadasxva elementebidan miRebuli eqsperimentuli 

monacemebis statistikuri damuSavebis safuZvelze, sabazo sadguris 

logikuri parametrebis dasaSvebi mniSvnelobis  gaTvlis 
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algoriTmis damuSaveba, “pirdapiri gadadaniSnulebis” procedurebis 

awyobisas 

- eqsperimentuli monacemebis safuZvelze radio interfeisis 

resursebis, salaparako da paketur trafikebs Soris, gadanawilebis 

algoriTmis dasabuTeba  da damuSaveba, raTa maqsimalur efeqturad 

iqnes gamoyenebuli mobiluri qselis arsebuli tevadoba. 

gamokvlevis saerTo meTodika. Bsabazo sadguris logikuri 

parametrebis dasaSvebi mniSvnelobebis gaTvlis algoriTmis 

damuSavebisas,  “pirdapiri gadadaniSnulebis” procedurebis 

awyobisas, da qselis gadatvirTulobis modelis parametrebis 

gansazRvrisas gamoyenebul iqna masobrivi momsaxurebis, 

teletrafikis, albaTobis da  statistikuri radioteqnikis Teoriebi. 

samuSaos ZiriTadi siaxles da samecniero Sedegebs warmoadgens: 

1.  ganisazRvra parametrebi, romlebic afasebdnen abonentebis 

mobilurobas, amasTan iTvaliswinebdnen GSM standartis qselebSi 

abonentebis adgilmdebareobis gansazRvris Taviseburebebs. 

2.  gamokvleul da dasabuTebul  iqna GSM  standartis  qselis 

gadatvirTulobis prognozirebisaTvis maTematikuri modeli, aseve 

ganisazRvra misi parametrebi miRebuli mobilurobis koeficientebis 

gaTvaliswinebiT. 

3.   damuSavda “pirdapiri gadadaniSnulebis”   procedurebis  

awyobis algoriTmi, romelic saSualebas iZleva sabazo sadguris 

radiointerfeisis qvesistemaze Seamciros gadatvirTu;oba. amasTan 

SenarCunebul iqnas SeerTebis gawyvetis procesis minimaluri 

procentuli done. 

4.   statistikuri  monacemebis damuSavebis  (200 000 meti anaTvali 

„bilaini”-s qseli) safuZvelze miRebul iqna analitikuri  

damokidebuleba sabazo sadguris   logikur   parametrebis   

dasaSvebi mniSvnelobebis gaTvlisaTvis “pirdapiri    
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gadadaniSnulebis”   procedurebis awyobisas. Catarda miRebuli 

formulis gamokvleva da monaxul iqna sando intervalebi.  

5.   statistikuri  monacemebis damuSavebis  (200 000 meti anaTvali 

„bilaini”-s qseli) safuZvelze damuSavda da dasabuTda salaparako 

da paketur trafikebs Soris qselis resursebis gadanawilebis 

meTodika, romelic saSualebas iZleva xarisxis normativebi orive 

momsaxurebisaTvis iyos dakmayofilebuli. 

6.   statistikuri  monacemebis damuSavebis  (300 000 meti anaTvali 

„bilaini”-s qseli) safuZvelze SemuSavebuli iqna qselis tevadobis 

gazrdis opciis praqtikuli gamoyenebis rekomendaciebi.  

   praqtikuli faseuloba. sadisertacio naSromSi Sesrulebuli 

gamokvlevebi da qselis gadatvirTulobis prognozirebis 

maTematikuri modelis moZebnili parametrebi saSualebas iZlevian, 

trafikis zrdis adreul etapze, miRebul iqnas zomebi, 

radiointerfeisis parametrebis gadasawyobad, raTa Tavidan iqnes 

acilebuli uari abonentis momsaxurebis dros. 

    Mmobiluri qselebis xarisxis Sefasebis ganxiluli meTodebi da 

maTi gamoyenebis rekomendaciebi, saSualebas miscems mobiluri 

qselis operatorebs mudmivad ganaxorcielos qselis mdgomareobis 

kontroli da miwodebuli momsaxurebis xarisxi SeinarCunos maRal 

doneze. 

   sadisertacio naSromSi moyvanili ZiriTadi opciebis danergvis 

rekomendaciebi, romlebic zrdis mobiluri qselis tevadobas, aZlevs 

mobiluri qselis operators SesaZleblobas ufro efeqturad da 

droulad gaaaqtiuron isini TavianT qselebSi, rac saSualebas 

miscemT ufro ukeT gamoiyenon arsebuli resursebi. 

   “pirdapiri gadadaniSnulebis” proceduris awyobis damuSavebuli 

meTodika uzrunvelyofs GSM standartis qselebSi 

radiointerfeisze gadatvirTulobebis Semcirebas, amasTan dabal 

doneze iqneba SenarCunbuli arsebuli SeerTebebis gaTiSvis 
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mniSvnelobebi, rac zrdis ara marto arsebuli resursis gamoyenebas, 

aramed momsaxurebis xarisxs.    

   analitikuri damokidebuleba, romelic miiReba sabazuri sadguris 

logikuri parametrebis dasaSvebi mniSvnelobebis gasaTvlelad, 

“pirdapiri gadadaniSnulebis” procesebis dros, gadatvirTulobis 

prognozirebis algoriTmTan erTad, mobiluri kavSiris operatorebs 

saSualebas aZlevs adreul etapze, ara marto aRmoaCinon 

warmoqmnili gadatvirTulobebi, aramed droulad gaataron zomebi 

maT Sesamcireblad, raTa minimumamde iqnas dayvanili maTi gavlena 

xarisxis Sefasebis sxva ZiriTad maCvenebelze. 

  saparako da paketur trafikebs Soris radiointerfeisis 

resursebis gadanawilebis damuSavebuli da dasabuTebuli 

algoriTmi, saSualebas iZleva resursebis SezRuduli 

mniSvnelobebis dros, gamoyenebuli iqnes, rogorc salaparako 

informaciis, aseve monacemTa gadasacemad, amasTan erTad 

SenarCunebuli iqneba momsaxurebis maRali xarisxi.  

sadisertacio naSromis Sedegebis realizacia. sadisertacio 

naSromis ZiriTadi Sedegebi danergilia „bilaini”-s  mobilur 

qselSi da gamoiyeneba saqarTvelos teqnikuri universitetis 

telekomunikaciis fakultetze saswavlo procesSi. 

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, 

2012-2013); 

2. stu-s marTvis avtomatizirebuli sistemebis kaTedris Seqmnis 

40 wlisTavisadmi miZRvnil saerTaSoriso samecniero 

konferenciaze (Tbilisi, 2011); 

3. saerTaSoriso samecniero konferencia „energetika: regionuli 

problemebi da ganviTarebis perspeqtivebi” (quTaisi, 2013); 
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naSromis struqtura. Sadisertacio naSromi Sedgeba Sesavlis, oTxi 

Tavisa da daskvnisagan, is Seicavs 165 gverd nabeJd teqsts, 58 naxazs 

da 9 cxrils. agreTve mocemulia gamoyenebuli literaturis nusxa 

da SemoklebaTa sia. 

publikaciebi. Ddisertaciis Sedegebi asaxulia recenzirebad 

JurnalebSi gamoqveynebul 5 naSromSi (maTi CamonaTvali mocemulia 

avtoreferatis bolos).   

dacvaze gamotanili ZiriTadi poziciebi: 

• mobiluri operatorebis mier qselis tevadobis gazrdis 

ZiriTadi opciebis analizis safuZvelze, damuSavebul iqna maTi 

gamoyenebis rekomendaciebi, romlebic dasabuTebulia praqtikuli 

SedegebiT: 

 - mobiluri qselis daproeqtebis dros mizanSewonilia orientacia 

gakeTdes trafikis 20-30%-ian  nawilze reJimSi Half Rate;  

  - “pirdapiri gadadaniSnulebis” procedurebis gamoyeneba saSualebas 

iZleva 25%-mde gaizardos mobiluri qselis tevadoba;            

- or diapazoniani qselis awyoba saSualebas iZleva 5%-mde 

gaizardos mobiluri kavSiris qselis fiWis resursis gamoyenebis 

efeqturoba;                                                             

- sixSiris gadawyobis fsevdoalbaTuri meTodis gamoyeneba 

saSualebas iZleva 15%-iT gaumjobesdes CunSR-is mniSvneloba, xolo 

TAsFR_radio parametris mniSvneloba ki orjer. 

• mobilurobis parametrebis safuZvelze, qselis 

gadatvirTulobis sixSiris prognozirebisaTvis, maTematikuri 

modelis parametrebi, romelic gamoTvlilia GSM standartis 

mobiluri qselebisaTvis gviCveneben, rom intensivobis dros 

λh0=10ab/wm analizisaTvis saWiro intervali Seadgens 100-250 wm., rac 

daaxloebiT 3-4 jer naklebia gadatvirTulobis warmoqmnis 

realurad SesamCnev droze, “sacobis”, avariis an amgvari tipis 

situaciis dros. rac saSualebas aZlevs mobiluri kavSiris 
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operators miRebuli modeli gamoyenebul iqnas qselis resursebis 

dinamiured gadamwyob mowyobilobebSi. 

• miRebuli analitikuri formula gviCvenebs, rom signalis 

donis minimaluri mniSvnelobis  Signal_levmin= -95dbm. dros, 

imisaTvis rom warumatebuli SeerTebebis raodenoba SenarCunebul 

iqnas ara umetes 2%-is farglebSi, logikuri parametrebi, romlebic 

pasuxs ageben  “pirdapiri gadadaniSnulebis” procedures muSaobaze, 

iseTnairad unda aiwyos, rom signalis wili zRvruli donis qvemoT 

ar aRematebodes 15%.  

• salaparako da paketur trafikebs Soris radiointerfeisis 

resursebis  gadanawilebis algoriTmis moZebnili parametrebi 

saSualebas iZlevian PgaT._gprs–is mniSvneloba SevinarCunoT (1-2)%-is 

farglebSi, PgaT. mniSvnelobaze minimaluri zemoqmedebis dros. 

TRX-parametris 

raodenoba 

HIGH_TRAFFIC MAX_PDCH 

1TRX 83% 5 

2TRX 92% 12 

3TRX 90% 19 

4TRX 93% 26 

5TRX 94% 34 

6TRX 95% 41 

-EerTi da or transiveriani seqtorebisaTvis, Half Rate reJimisgan 

damoukideblad, MAX_PDCH da HIG_TRAFFIC mniSvnelobebi:   

    MAX_PDCH=TSraodenobas – 1, sadac TS im taimslotebis 

raodenobaa,  romlebic ar arian dakavebuli sasamsaxuro arxebiT.  

    MAX_PDCH_HIGH_TRAFFIC=100*(MAX_PDCH)/(TSraodenoba);  

- sam da met transiveriani seqtorebisaTvis Half Rate reJimisgan 

damoukideblad:  

      MAX_PDCH=TSraodenobas–2,   

      HIG_TRAFFIC=*(MAX_PDCH)/(TSraodenoba).   
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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 mocemulia im ZiriTadi 

opciebis klasifikacia da aRwera, romlebsac iyeneben mobiluri 

kompaniebis umravlesoba da romlebic saSualebas iZlevian 

gaizardos mobiluri qselis tevadoba. rogoricaa: hendoveris 

sxvadasxva saxeoba, maT Soris ierarqiuli fiWisaTvis, “pirdapiri 

gadadaniSnulebis” procedurebi, naxevarsiCqariani kodirebis reJimi, 

sixSireebis fsevdoalbaTuri gadawyoba, simZlavris regulireba da 

cvladi gasxiveba. Catarebuli analizis safuZvelze formulirebul 

iqna ZiriTadi gamosakvlevi poziciebi, romlebic saSualebas iZlevian 

gaizardos mobiluri qselis resursebis gamoyenebis efeqturoba.     

    ama Tu im momsaxurebis cudi xarisxis gamomwvev ZiriTad mizezs 

warmoadgens sabazo sadguris resursis ukmarisoba, rac iwvevs 

radiointerfeisis gadatvirTulobas da/an gareSe xelSeSlebs. 

Catarebuli analizis safuZvelze SeTavazebulia opciebis Semdegi 

klasifikacia:  

   1. opciebi, romlebic amcireben gadatvirTulobas, e.i. romlebic 

saSualebas iZlevian mezobel fiWebs Soris gadaanawilon trafiki 

(hendoveris sxvadasxva saxeoba, naxevarsiCqariani kodirebis reJimi, 

qselis ierarqiuli struqturis gamoyeneba);  

   2. opciebi, romlebic saSualod amcireben interferenciebs qselis 

SigniT (sixSiris fsevdoalbaTuri gadawyoba, simZlavris regulireba 

da cvalebadi  gamosxiveba).    
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      mobiluri qselis ganviTarebis sawyis etapze, rodesac ZiriTad 

problemas warmoadgens qselis tevadobis ukmarisoba da aqedan 

gamomdinare gadatvirTulobebis arseboba, mizanSewonilia 

gamoviyenoT da Sesabamisad avawyoT opciebi, romlebic 

ganTavsebulia pirvel jgufSi. Semdgomi, optimizaciis procesSi, 

rodesac ZiriTad rols iTamaSebs  radio problemebi, azri aqvs 

ZiriTadi yuradReba daeTmos meore jgufis opciebs.  

   praqtikuli TvalsazrisiT, gansakuTrebul interess iwvevs pirvel 

jgufSi ganTavsebuli opciebi, ramdenaTac maTi gamoyeneba, rogorc 

teqnikuri, aseve ekonomiuri mxridan  iZlevian SesamCnev Sedegebs. 

mobilur operators yvelaze meti Tavisufleba gaaCnia “pirdapiri 

gadadaniSnulebis” opciis procedurebis ganxorcielebisas, magram 

dReisaTvis im logikuri parametrebis mniSvneloba, romlebic 

aRniSnuli opciebis muSaobaze pasuxoben, aiReba konkretuli 

inJinris gamocdilebidan gamomdinare, romlebic emsaxurebian qselis 

optimizacias, e.i. ar arsebobs maTematikurad dasabuTebuli midgoma. 

Aaqedan gamomdinare SemdgomSi warmatebiT gadaiWreba analitikuri 

damokidebulebis amocana, romelic saSualebas gvaZlevs 

dasabuTebulad miudgeT “pirdapiri gadadaniSnulebis” procedurebis 

awyobisas.  

   YgansakuTrebiT didi  praqtikuli mniSvneloba aqvs, aRniSnuli 

opciis ara statikur reJimSi, aramed dinamiur reJimSi awyobas. 

amisaTvis aucilebelia gadatvirTulobis winaswarmetyvelebis 

maTematikuri modelis parametrebis gansazRvra da arsebuli qselis 

resursebis salaparako da monacemTa trafikebs Soris gadanawilebis 

gaTvaliswineba GSM standartis mobiluri qselebisaTvis, rac Sedis 

SemdgomSi gadasaWrel amocanebSi.  

    meore TavSi ganxilulia GSM mobiluri qselis xarisxis 

Sefasebis meTodebi, rogoricaa: draiv-testis Catareba, im 

statistikuri monacemebis analizi, romlebic  aRebulia mobiluri 
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qselis iseTi elementebisaTvis, rogoricaa sabazo sadguris da 

komutaciis qvesistemebi, sxvadasxva interfeisze aRebuli trasirebis 

analizis monacemebi. imis gamo, rom anaTvlebs gaaCniaT didi 

reprezentuloba, SedarebiT mcire Rirebuleba da monacemebis aRebis 

simartive, ZiriTadad SeiZleba miviCnioT statistikis analizi, magram 

es meTodi ar iZleva saSualebas Sefasebuli iqnas yvela aspeqti, 

romlebic uSualo SexebaSia momsaxurebis xarisxis SefasebasTan, 

amitom samive erTmaneTis Semavsebeli meTodis erTdrouli gamoyeneba 

aZlevs mobiluri kompaniis operators abonentze miwodebul 

momsaxurebis xarisxze iqonios srulyofili da obieqturi suraTi.  

    moyvanilia xarisxis indikatoris formirebis ZiriTadi 

principebi, aseve damuSavebulia midgoma xarisxis maCvenebeli 

formulebis Sesadgenad. SeerTebis damyarebis procesis mixedviT 

gamoZaxebebis mTeli procedura dayofilia ramodenime nawilad, 

xolo Semdeg warumatebeli procesebis  albaTobaTa gadamravlebiT, 

gamoiTvleba xarisxis globaluri maCvenebeli – warumatebeli 

gamoZaxebis procenti (CunSR), romelic mTlianad axasiaTebs qsels 

da iZleva qselebis Sedarebis saSualebas. aseve Seicavs: - mmarTveli 

arxis warumateblad miniWebis procents (SDAsFR), - SeerTebis 

gawyvetebis procents marTvis arxSi gamoZaxebis yofnis dros  

(SDCDR), trafikisaTvis arxis warumatebeli miniWebis procents 

(TAsFR) da SeerTebis gawyvetebis procents trafikis arxSi 

gamoZaxebebis yofnis dros (TCDR).    

     ganxilulia xarisxis indikatoris gamoTvlis meTodebi, udidesi 

datvirTvis saaTebisaTvis (uds) da integrirebulad gansazRvrul 

drois SualedSi. naCvenebia, rom TiToeuli meTodi emsaxureba 

sxvadasxva miznebs. Tu uds-Si gamoTvlili xarisxis maCvenebeli 

saSualebas gvaZlevs vimsjeloT qselSi yvelaze cud situaciaze, 

qselis erTi kviris intervalSi (trafikis profilis gameorebis 

minimaluri dro) integrirebuli Sefaseba warmodgenas iZleva qselis 
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ganviTarebis tendenciaze, am dros gamoiricxeba trafikis myisierad 

mateba (mag. sadResaswaulo RonisZiebebis Catareba).     

   Catarda analizi da mieca Sefaseba im  opciaTa gamoyenebis 

efeqturobas, romelic saSualebas iZleva gazardos mobiluri 

qselis tevadoba, aseve ganisazRvra praqtikuli gamoyenebis 

rekomendaciebi, ganxilul xarisxis maCveneblebze gavlenis 

mosaxdenad. naCvenebia, rom trafikis da marTvis arxebis 

warumateblad miniWebis procentis Sesamcireblad, qselis 

resursebis ukmarisobis dros, yvelaze efeqturia naxevar sixSiruli 

kodireba, rac praqtikulad saSualebas iZleva gaizardos qselis 

tevadoba orjer (amasTan unda iqnes gaTvaliswinebuli qvemoT 

moyvanili SezRudva). aseve xarisxis aRniSnul maCvenebelze 

dadebiTad moqmedebs “pirdapiri gadadaniSnulebis” procedura, 

romelic saSualebas iZleva 20-25%-iT gaizardos mobiluri qselis 

tevadoba, magram am SemTxvevaSi aucilebelia yuradReba mieqces 

xarisxis im maCveneblebis cvlilebas, romlebic radioarxis 

mdgomareobas axasiaTeben, radganac am opciebma maTi funqcionirebis 

Taviseburebebis gamo SeiZleba uaryofiTi gavlena iqonion. 

interferenciuli suraTis  gaumjobesebis TvalsazrisiT, e.i. radio 

arxSi problemis gamo trafikisa da marTvis arxebis warumatebeli 

miniWebis procentis Sesamcireblad da  trafikisa da marTvis 

arxebSi gamoZaxebis moZebnis SemTxvevaSi, SeerTebis gawyvetis 

procentis Sesamcireblad, mizanSewonilia gamoviyenoT sixSiris 

fsevdoalbaTuri gadawyoba, rac saSualebas iZleva praqtikulad 

Semcirdes TAsFR_radio – orjer da aseve mcirdeba cvladi gamosxiveba 

(saSualebas iZleva 1.5%-iT gaizardos  signalebis wili, romelTa 

mniSvneloba RXQUAL=0).   

   Mmesame TavSi mocemulia qselis awyobis algoriTmebi GSM 

standartis qselis gamtarunarianobis gazrdisaTvis. Mmobiluri 

qselis gadatvirTulobis Semcirebis erT-erTi mTavari meTodis, 
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“pirdapiri gadadaniSnulebis” proceduris magaliTze naCvenebia misi 

gavlena qselis xarisxis iseT maCvenebelze, rogorebicaa, uaris 

albaToba, SeerTebis pocesis gawyvetis da warumatebeli SeerTebis 

procenti. am proceduris muSaobis principidan gamomdinareobs, rom 

gamoZaxeba momsaxurebisaTvis SeiZleba gadaeces fiWas cudi 

radiopirobebiT, rac Tavis mxriv  gamoiwvevs SeerTebis Semdgom 

gaTiSvas. Aamitom mniSvnelovania moiZebnos kompromisi 

gadatvirTulobis mniSvnelobis gaumjobesebasa da SeerTebis 

gawyvetis mniSvnelobis zrdas Soris.  winaaRmdeg SemTxvevaSi 

SeiZleba miviRoT xarisxis iseTi ZiriTadi maCveneblis gauareseba, 

rogoricaa warumatebeli SeerTebis procenti. naCvenebia, rom uaris 

albaTobis gamoTvlisaTvis Teoriulad miRebuli formula, sadac 

gaTvaliswinebulia zonebis gadafarva, kargad korelirdeba 

praqtikul mniSvnelobebTan, romlebic miiReba im fiWebidan, sadac 

gaaqtiurebulia “pirdapiri gadadaniSnulebis” procedura, da rac 

saSualebas iZleva 25%-iT gaizardos fiWis tevadoba. ramdenaTac, 

miRebul formulaSi parametri, romelic r=rkavS./rfiWa gansazRvravs, 

logikurad Seesabameba Signal_levmin da pasuxs agebs “pirdapiri 

gadadaniSnulebis” muSaobaze, eqsperimentuli monacemebis 

aproksimaciiT miRebulia analitikuri gamosaxuleba uaris miRebis 

albaTobasa da signalis zRvrul donis nawils Soris. 

Aanalogiurad iqna miRebuli analitikuri damokidebuleba, romelic 

saSualebas iZleva gamovTvaloT SeerTebis wyvetis procenti, 

signalis nawilTan damokidebulebaSi zRvrul dones qveviT.   A 

    amrigad, davamtkiceT ra aRmoCenili regresiis Catarebuli 

Sefasebis mniSvneloba, dasabuTebul iqna formula, romlis 

saSualebiTac SeiZleba moiZebnos zRvrul dones qveviT signalis 

nawilis procenti. naCvenebia, rom Tu miviRebT warumatebeli 

SeerTebis aucilebel doned 2%-s, maSin dasaSvebia zRvrul dones 

qveviT signali iyos 15 %. aqedan gamomdinare, aucilebelia 
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“pirdapiri gadadaniSnulebis” procedurebis awyobisas Sesabamisad 

avirCioT logikuri parametrebis mniSvnelobebi.    

    Gganxilulia GPRS teqnologiis gamoyenebisas,  mobiluri 

operatorebisaTvis yvelaze aqtualuri, GSM standartis qselis 

gamtarunarianobis gazrdis mizniT, salaparako da monacemTa  

trafikebs Soris qselis resursebis gadanawilebis sakiTxi. 

aparaturis rigi momwodeblebis mier SemoTavazebuli qselis 

resursebis dinamiuri marTvis meTodebis safuZvelze, 

SemoTavazebulia da dasabuTebulia algoriTmi, romelic saSualebas 

iZleva radiointerfeisis resurs maqsimalurad efeqturad iqnes 

gamoyenebuli da daakmayofilos salaparako trafikis xarisxobrivi 

maCveneblis normativebi. amasTan miiRweva paketuri trafikis xarisxis 

rac SeiZleba kargi maCvenebeli. fiWis gamarTvisas damuSavebulia 

logikuri parametrebis mniSvnelobebi, Tanac gaTvaliswinebulia 

fiWaSi arsebuli transiverebis raodenoba.  

    naCvenebia, rom sawyisi awyobisaTvis didi salaparako trafikis 

drosac ki, mizanSewonilia davayenoT parametri 

MAX_PDCH_HIGH_TRAFFIC=1, radganac salaparako trafikze 

minimaluri zemoqmedebis dros aseTi mniSvneloba uzrunvelyofs 

GPRS xarisxis maCveneblis misaReb mniSvnelobas. 

MAX_PDCH_HIGH_TRAFFIC=0 mniSvnelobis dayeneba, HIGH_TRAFFIC 

parametris mniSvnelobis gazrda da fiWis datvirTvis Sefasebis 

drois Semcireba, TRF-is daniSvnis situacias uku mimarTulebiT ki 

aumjobesebs, magram maRali rCeba am xarisxobrivi indikatoris 

mniSvneloba. GPRS-isaTvis resursis ufro efeqturad gamoyenebis 

mizniT, fiWis gazrdili datvirTvis pirobebSi, mizanSewonilia 

davayenoT fiWis datvirTvis maRali barieri, e.i. HIGH_TRAFFIC 

niSvnelobis dayenebisas visargebloT naCvenebi rekomendaciiT.     

    damuSavebuli algoriTmebi SeiZleba gamoyenebul iqnas qselis  

marTvis centridan xeliT awyobis dros. magram gansakuTrebul 
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interess meore Taobis mobiluri qselebisaTvis warmoadgens axali 

opciebis damuSaveba, romlebic saSualebas iZlevian mimdinare 

situaciidan damokidebulebiT da datvirTvis zrdis dros, 

avtomaturad gadaewyos logikuri parametrebi, raTa qselis 

arsebuli resursi ufro efeqturad iqnes gamoyenebuli. aRniSnulis 

realizaciisaTvis aucilebelia ganisazRvros maTematikuri modelis 

parametrebi GSM standartis qselebSi datvirTvis zrdis 

prognozirebisaTvis.  

 meoTxe TavSi aRwerilia maTematikuri modeli, romelic gamoiyeneba 

gadatvirTulobebis winaswarmetyvelebis algoriTmebis 

dasamuSaveblad. Teoriuli daskvnebisaTvis gamoiyeneba erlangis 

modeli, romelic varaudobs, rom SekveTebis Semomavali nakadi 

aRiwereba puasonis kanoniT da momsaxurebis dro  1/μ  TiToeuli 

SekveTisaTvis eqvemdebareba eqsponencialur ganawilebas. amasTan 

Semomavali nakadis intensivoba fiWaSi abonentebis raodenobis 

proporciulia. GSM  standartis qselebSi abonentTa 

adgilmdebareobis gansazRvris ganxiluli Tavisebururobebis 

gaTvaliswinebiT, rodesac abonentTa gadaadgileba SeiZleba 

Sefasdes Semomavali da gamavali hendoverebis (λh0 da μh0  

Sesabamisad) intensivobis safuZvelze, aseve Tu miviRebT 

mxedvelobaSi statistikis Segrovebis Taviseburebebs, naCvenebia, rom 

gadatvirTuloba, romelic gamowveulia abonentebis mier sistemaSi 

arsebuli yvela resursis dakavebiT, calsaxad dakavSirebulia 

mobilurobis parametrebis Tanafardobaze  λh0/μh0. aqedan 

gamomdinare, am parametrebis Sesabamisi formireba saSualebas 

mogvcems viwinaswarmetyveloT radiointrfeisze gadatvirTulobis 

warmoqmna.     G 

   ganxilul iqna mobilurobis parametrebis intensivobis 

cvalebadobis ZiriTadi saxeebi. Semomavali hendoverebis SemTxvevaSi, 

es aris  λh0 -intensivobis naxtomisebri cvalebadoba, romelic 
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Seesabameba umartives SemTxvevas, rodesac Semomavali hendoverebis 

intensivoba icvleba naxtomiseburad da meore - intensivobis 

cvalebadobis xazuri kanoni – fiWaSi Semavali hendoverebis 

nakadisaTvis aRiwereba xazuri kanoniT. pirveli SemTxveva Seesabameba 

realur situacias, rogoricaa masobrivi RonisZiebis damTavreba da 

abonentTa ZiriTadi masis moZraoba erTi mimarTulebiT (metros 

sadguri, avtobusis gaCereba da a.S.), erT-erTi bazuri sadguris 

gauTvaliswinebeli dazianeba, sahaero an matareblis reisis 

moulodneli gadadeba da a.S.. meore SemTxvevas SeiZleba mivakuTvnoT 

dilis da saRamos saaTebSi gzebze “sacobebis” warmoqmna, 

gansazRvrul dros damxvdurebis Tavmoyra aeroportebSi an 

rkinigzis sadgurebSi. gamavali hendoverebis intensivobis 

cvalebadoba aseve xdeba naxtomiseburad ori kanoniT e.i. Semomavali 

hendoveris analogiurad, magaliTad romelime masobrivi RonisZiebis 

damTavrebis da abonentebis fiWidan Semdgomi gasvliT, “sacobebis” 

warmoqmniT da a.S. da intensivobis cvlilebis ukuproporciuli 

kanoniT, “sacobis” TandaTanobiTi “gawovisas”, universitetSi 

mecadineobis damTavrebis da studentTa metrosken moZraobisas da 

a.S..     

    GSM standartis realur qselebSi gamosayeneblad  Teoriuli 

daskvnebis safuZvelze gansazRvrul iqna Semomavali da gamavali 

hendoverebis intensivobis cvalebadobis aRmoCenis algoriTmis 

parametrebi. naCvenebia, rom λh0 parametris mniSvneloba qalaqis 

pirobebSi icvleba 5-15 ab./wm-Si, e.i. fiWa emsaxureba daaxloebiT 8400-

8500 abonents. Tu davuSvebT, rom λh0=10ab/wm-Si da gaviTvaliswinebT, 

rom miRebuli Sedegebi warmadgenen Semomavali da gamavali 

hendoverebis moTxovnis minimalur mniSvnelobas, miiReba, rom 

hendoveris intensivobis cvlilebis gadawyvetilebis miRebaze 

aucilebeli dayovneba Seadgens 100-300wm-s. aRniSnuli dro 3-4-jer 

naklebia im droze ra droSic warmoiqmneba realurad SesamCnevi 
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gadatvirTuloba, iseTi situaciebis dros rogoricaa “sacobebi”, 

avaria da a.S.. amrigad damtkicebulia, rom amocnobis ganxiluli 

algoriTmebi, SeiZleba gamoyenebuli iqnas GSM standartis mobilur 

qselebSi hendoverebis intensivobis Sesafaseblad, SemdgomSi 

gadatvirTulobis winaswarmetyvelebis algoriTmebSi gamoyenebis 

mizniT. naCvenebia, rom fiWaSi abonentTa raodenoba, romlebic 

axdenen gamoZaxebis inicirebas minimum 1.5-2.5-jer metia vidre 

Semomavali hendoverebi.     

    SemoTavazebulia gadatvirTulobis winaswarmetyvelebis 

algoriTmebi, rogorc hendoveris intensivobis naxtomiserurad aseve 

xazuri kanoniT cvalebadobis dros. abonentTa mobiluroba fiWaSi 

qmnis datvirTvis cvalebadobis process sakmaod rTuls da 

safexurebrivs. SeiZleba gamovyoT ori etapi. Ppirvel etapze xdeba 

modelis im parametrebis cvlileba, romlebic aRweren Semomavali da 

gamavali hendoverebis intensivobas. Mmeore etapze, am parametrebis 

cvalebadobidan gamomdinare, warmoiqmneba gardamavali procesi, 

romelic aRwers fiWaSi aqtiuri abonentebis axal raodenobas. 

Gganxiluli da damtkicebulia orive etapis gamoyenebis 

aucilebloba.     

   naCvenebia, rom Semomavali hendoverebis nakadis intensivobis  20%-

iT gazrdisas, analizis intervalma unda Seadginos 100-500wm. 

praqtikaSi, gadatvirTulobis winaswarmetyveleba gansakuTrebiT 

aqtualuria im fiWebisaTvis, romlebic emsaxurebian zonebs 

abonentTa didi aqtiurobiT. aseT SemTxvevaSi, rogorc wesi 

salaparako trafikis momsaxorebisaTvis gamoiyeneba 40-45 fizikuri 

arxi. im  SemTxvevaSi, Tu saSualo datvirTva TiToeul abonentze 

Seadgens 7merl. (milierlangi), fiWis momsaxurebadi abonentebis 

raodenoba (30%-iani rezervis gavaliswinebiT), meryeobs 5000-is 

farglebSi. Ppraqtikuli  Sedegebidan gamomdinare maRal 

intensivobad iTvleba λh0=15ab./wm-Si. Aaqedan moiZebna Sefasebis 
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mniSvneloba μh0=1/500wm. gardamavali procesi eqvemdebareba 

eqsponencialur kanons mudmivi droiT 1/μh0, romlis minimaluri 

mniSvneloba Seadgens 500wm., rac daaxloebiT 1.7-5 jer metia im 

droze rac aucilebelia hendoverSi Semomavali nakadis 

damajerebeli Sefasebis formirebisaTvis.   

  

sadisertacio naSromis ZiriTadi daskvnebi 

  

1. Catarebuli analizis safuZvelze SemoTavazebul iqna opciaTa 

klasifikacia, romlebic saSualebas iZlevian GSM standartis mobilur 

qselebSi gazardos tevadoba damatebiTi transiverebis dayenebis gareSe. 

isini farTod gamoiyenebian qselis ganviTarebis sxvasasxva etapze. 

yvela opcia SeiZleba davyoT or jgufad: opciebi, romlebic amcireben 

gadatvirTulobas, e.i. romlebic saSualebas iZlevian gadavanawiloT 

trafiki mezobel fiWebs Soris (hendoverebis zogierTi tipi, 

naxevarsiCqariani kodirebis gamoyeneba, qselis ierarqiuli struqturis 

gamoyeneba); opciebi, romlebic amcireben interferenciebs mTeli qselis 

farglebSi (sixSiris fsevdoalbaTuri gadawyoba, simZlavris 

regulireba da aramudmivi gasxiveba). 

2. praqtikuli Sedegebis safuZvelze gansazRvrul iqna GSM standartis 

qselebSi, qselis konfiguraciidan, misi ganviTarebis xarisxidan da 

agreTve qselis xarisxis ZiriTadi maCveneblebis mniSvnelobidan  

gamomdinare, ganxiluli opciebis gamoyenebis Tanmimdevroba. qselis 

ganviTarebis pirvel etapze, rodesac ZiriTad problemas warmoadgens 

qselis tevadobis simcire da aqedan gamomdinare gadatvirTulobebis 

arseboba, mizanSewonilia pirvel rigSi gamoviyenoT da Sesabamisad 

avawyoT pirvel jgufSi arsebuli  opciebi. SemdgomSi, optimizaciis 

procesSi, rodesac ZiriTad rols TamaSobs radio problemebi, azri 

aqvs didi yuradReba mieqces opciebs, romlebic gaerTianebulebi arian 

meore jgufSi. 

3. Catarebul iqna mobiluri qselis xarisxis Sefasebis ZiriTadi 

meTodebis analizi, rogoricaa: testuri gamoZaxebebi an draiv testebi, 
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trasirebis analizi da qselis kontroleridan miRebuli statistikuri 

informaciis damuSaveba. qselis mdgomareobis Sesaxeb sruli 

informaciis misaRebad TiToeuli es meTodi mniSvnelovania, isini 

avseben erTmaneTs, magram rigi Taviseburebebis gaTvaliswinebiT 

ZiriTadia bolo meTodi. misi  gamoyeneba aucilebels qmnis 

ganisazRvros qselis xarisxobrivi maCveneblebi da romelTa 

saSualebiTac xdeba qselis Sefaseba. 

4. ganxilul iqna xarisxis ZiriTadi maCveneblebi, romlebic damuSavebulia 

aparaturis sxvadasxva mwarmoeblebis Taviseburebobis gaTvaliswinebiT. 

xarisxis ZiriTad maCvenebels warmoadgens warumatebeli gamoZaxebebis 

procenti – CunSR, romlis SemadgenlobaSi Sedian marTvis arxis 

warumatebeli moniSvnis procenti (SDAsFR), SeerTebis wyvetis procenti, 

rodesac gamoZaxeba imyofeba marTvis arxSi (SDCDR), trafikis arxis 

warumatebeli moniSvnis procenti (TAsFR) da SeerTebis wyvetis 

procenti, rodesac gamoZaxeba imyofeba trafikis arxSi (TCDR). 

TiToeuli es maCvenebeli SeiZleba gamoTvlili iqnes, rogorc uds-Si, 

aseve integralurad sxva drois nebismier SualedSi (rogorc wesi 

kvira). rogorc praqtikam gviCvena, qselis obieqturi SefasebisaTvis 

mxolod erTi meTodi araa sakmarisi da mizanSewonilia orive meTodis 

gamoyeneba. 

5. Catarebul iqna im opciaTa gavlenis analizi qselis xarisxobriv 

maCveneblebze, romlebic zrdian qselis tevadobas. yvela opcia 

mimarTulia CunSR maxasiaTeblis Semcirebaze, magram TiToeuli am 

opciaTagani saSualebas iZleva Seamciros erTi (an zogjer ori) 

xarisxis indikatoris mdgeneli. qselis ganviTarebis sawyis etapze 

ZiriTad amocanas waemoadgens gadatvirTulebebis Semcireba da pirvel 

adgilze gamodian naxevarsiCqariani kodireba, „pirdapiri 

gadadaniSnulebis” procedura da ordiapazoniani qselis awyoba (im 

pirobiT Tu arsebobs qselSi or diapazoniani gadamcemebi). Qqselis 

Semdgomi ganviTarebisas dRis wesrigSi dgeba qselSi inteferenciis 

Semcireba da mizanSewonilia iseTi opciebis gamoyeneba, rogoricaa 

sixSiris fsevdoalbaTuri gadawyoba, simZlavris regulireba da 
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aramudmivi gamosxiveba. TiToeuli am opciataganis gamoyenebis 

praqtikuli Sedegebi aCveneben maTi gamoyenebis efeqturobas. 

6. miRebuli Teoriuli Sedegebis gaTvaliswinebiT Catarebul iqna 

gadatvirTulobebis prognozireba GSM sistemis mobilur qselebSi 

abonentebis adgilmdebareobis gansazRvris Taviseburebebidan 

gamomdinare. naCveneb iqna, rom mizanSewonilia gamoviyenoT da CavataroT 

Semomavali da gamavali hendoverebis intensivobis Sefaseba, radganac es 

parametrebi, pirvel rigSi calsaxad gansazRvraven abonentebis 

gadaadgilebas, da meores mxriv realur qselSi sakmaod martivad 

ganisazRvrebian. Semomavali hendoveris intensivobis cvlilebas 

mivyevarT datvirTvis cvlilebis gansazRvrul gardamaval procesTan, 

romelic TviTon hendoverebidanaa  gamowveuli, da aseve potenciurad 

aqtiuri abonentebis raodenobis cvlilebasTan. Mmosalodneli 

gadatvirTuleebis aRmoCenis da winaswarmetyvelebis yvelaze adreul 

etaps warmoadgens mobilurobis parametrebis cvlileba. imisaTvis, rom 

amaRldes saimedoba da Tavidan iqnes acilebuli datvirTvis mcire 

xangrZlivobian amovardnebze reagireba da e.i. amaRldes gamoyenebuli 

algoriTmis efeqturoba, mizanSewonilia Catardes meore etapi, romelic 

dafuZnebulia fiWaSi warmoqmnili gardamavali procesebis analizze da 

drois gansazRvrul intervalSi datvirTvis mocemuli donis 

amaRlebaze. miRebuli Teoriuli Sedegebi Semowmebul iqna realur 

qselSi da eqsperimentalurma Sedegebma daadastura gaanalizirebuli 

algoriTmebis gamoyenebis mizanSewoniloba. 

7. GSM standartis mobiluri qselisaTvis ganisazRvra gadatvirTulobis 

winaswarmetyvelebis algoriTmis parametrebi, romelTa safuZvelze 

SeiZleba iTqvas, rom maTi analizisaTvis da SesaZlo gadatvirTulobis 

Sesaxeb gadawyvetilebis misaRebad saWiro dro Seadgens 100-300 wams. 

teqnologiebis ganviTarebis Tanamedrove done da gamoTvliTi 

simZlavreebis xarisxi saSualebas gvaZlevs vivaraudoT, rom  

SesaZlebeli iqneba potenciuri gadatvirTulobis aRmoCena da 

gadatvirTulebadi fiWis sasargebloT resursebis gadanawileba realur 

sistemaSi moxdes aRniSnul droSi. 
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8. Catarebul iqna „pirdapiri gadadaniSnulebis” proceduris gavlenis 

analizi mobiluri qselis ZiriTad xarisxobriv maCveneblebze, 

rogoricaa uaris albaToba da SeerTebis gawyvetis maCvenebeli. 

Ppraqtikulma Sedegebma da Teoriulma gaTvlebma 4.erlangis 

modificirebuli formulis mixedviT, romelic mxedvelobaSi iRebs 

gadafarvis zonebis sidides aCvena, rom „pirdapiri gadadaniSnulebis” 

procedura warmoadgens efeqtur meTods fiWuri kavSiris qselSi uaris 

albaTobis Sesamcireblad, rac saSualebas iZleva gavzardoT 

gamtarunarianoba 25%-iT. daveyrdnobiT ra eqsperimentul monacemebs, 

miRebuls uaris albaTobis da SeerTebis gawyvetis mniSvnelobebis 

damokidebulebiT zRvrul doneze mcire signalebisaTvis, SeiZleba 

CavTvaloT, rom is axasiaTebs gadafarvis zonis zomas. 

9. Catarda Sefaseba da moZebnil iqna regresiis koeficientis sandoobis 

intervali analitikuri gamosaxulebisaTvis, romelic saSualebas 

iZleva gamoiTvalos rc-isa da SeerTebis gawyvetebs Soris 

damokidebuleba. aRniSnuli damokidebulobebis gamoTvlisaTvis 

gamoyenebul iqna qselis iseTi monakveTebi, romlebsac emsaxurebodnen 

fiWebi, romlebic emsaxurebodnen teritoriebs romlebSic gamoxatuli 

iyo, rogorc qalaqis aseve gareubnis abonentebs specifikacia. miRebuli 

Sedegebis safuZvelze, miviReT ra signalis sasazRvro doned -95dbm, 

SeiZleba vTqvaT, rom warumatebeli SeerTebis mniSvnelobis 

SesanarCuneblad ara umetes 2%-isa, im logikuri parametrebis awyoba 

romlebic pasuxs ageben „pirdapiri gadadaniSnulebis” proceduris 

muSaobaze, unda avawyoT iseTnairad, rom zRvrul doneze naklebi 

signalebis wilma ar unda gadaametos 15%-s. damuSavebuli algoriTmi 

SeiZleba gamoyenebuli iqnes, marTvis centridan xeliT awyobiT, an mis 

safuZvelze aiwyos axali opcia, romelic saSualebas mogvcems 

mimdinare situaciidan damokidebulebiT avtomaturad aawyos logikuri 

parametrebi, raTa ufro efeqturad iqnas gamoyenebuli arsebuli 

resursi. 

10. GSM standartis mobiluri qselebisaTvis, imisaTvis rom avamaTloT 

qselis gamtarunarianoba,  SemoTavazebul iqna qselis awyobis 

algoriTmi GPRS teqnologiis gaTvaliswinebiT. Catarebuli analizis 
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safuZvelze, SeiZleba iTqvas, rom „siCumis” reJimSi maRali salaparako 

trafikis pirobebSidac mizanSewonilia davayenoT 

MAX_PDCH_HIGH_TRAFFIC=1, ramdenaTac aseTi mniSvneloba saSualebas 

gvaZlevs vuzrunvelyoT GPRS-isaTvis xarisxis maCveneblebis misaRebi 

mniSvneloba, salaparako trafikze minimaluri zegavleniT. Tu 

davayenebT mniSvnelobas MAX_PDCH_HIGH_TRAFFIC=0, HIGH_TRAFFIC 

zRvri  amaRldeba da fiWis datvirTvis Sefasebis dro Semcirdeba, 

amasTan qselSi umjobesdeba situacia TBF arxebis daniSvnis saimedobis 

TvalsazRisiT uku mimarTulebaSi, magram xarisxis am indikatoris 

mniSvneloba dauSveblad maRali rCeba. GPRS resursis ufro efeqturi 

gamoyenebisaTvis fiWis didi datvirTvis dros mizanSewonilia 

davayenoT fiWis datvirTvis zRvruli maRali done, e.i. 

vixelmZRvaneloT HIGH_TRAFFIC mniSvnelobis dayenebis rekomendaciiT. 
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Abstract 
 
    The rapid development of the telecommunications sector in the current crisis in 
Georgia, as well as data transfer through the phone or traffic studies. Spread and impact 
of mobile telecommunications in the direction of Georgia's largest GSM mobile 
network standard. The frequency range for the network is fully utilized, the existing 
mobile network operators to expand and improve the quality of existing use of the 
various options. 
    I aim dissertation work the solution of a task on increase in capacity of a network of 
the GSM standard on the basis of the developed mathematical models of the theory of 
mass service is. 
    For achievement of a goal it was necessary to solve the following problems; 
    On the basis of the analysis of opportunities of an assessment of mobility of 
subscribers in networks of the GSM standard to determine parameters of mathematical 
model for a prediction of overloads on the radio interface of a subsystem of base 
stations. 
    To develop practical recommendations about use of the existing options, allowing to 
increase network capacity. 
    In introduction relevance of a subject of research is proved, are formulated the 
purpose and problems of work, the results received in the course of writing of the thesis 
are listed, defined practical value and areas of applicability of basic provisions of the 
dissertation work submitted for protection. 
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      In chapter 1 classification and the description of the main options are given, to 
increase the capacity of a network and the mobile operators who were used by the 
majority.  
     In chapter 2 the main methods of an assessment of quality of networks – carrying 
out the drive tests, the analysis the statistician, received from elements of a network of a 
subsystem of base stations and switching, the analysis of the traces removed from 
various interfaces are considered. 
     The basic principles of formation of indicators of quality are given, and also approach 
to drawing up formulas is developed for calculation of indicators of quality. 
   Algorithms of settings are given in a chapter 3 for increase of capacity of networks of 
the GSM standard. On the example of procedure of "a direct reassignment " – one of the 
main a way of reduction of overloads - its influence on such indicators of quality of a 
network, as probability of refusal, percent of breaks of connections and percent of 
unsuccessful connections is considered. From the principle of work of this procedure 
follows that for call service, it is told in соту with the worst radio conditions that can 
cause the subsequent break of connection. Therefore the compromise between 
improvement of values of overloads and increase in values of breaks of connections is 
important. 
   In chapter 4 the mathematical model used at development of algorithm of a 
prediction of overloads is described. 
    In introduction relevance of a subject of research is proved, are formulated the 
purpose and problems of work, the results received in the course of writing of the thesis 
are listed, defined practical value and areas of applicability of basic provisions of the 
dissertation work submitted for protection. 
      In chapter 1 classification and the description of the main options are given, to 
increase the capacity of a network and the mobile operators who were used by the 
majority.  
     In chapter 2 the main methods of an assessment of quality of networks – carrying 
out the drive tests, the analysis the statistician, received from elements of a network of a 
subsystem of base stations and switching, the analysis of the traces removed from 
various interfaces are considered. 
     The basic principles of formation of indicators of quality are given, and also approach 
to drawing up formulas is developed for calculation of indicators of quality. 
   Algorithms of settings are given in a chapter 3 for increase of capacity of networks of 
the GSM standard. On the example of procedure of "direct reassignment" – one of the 
main a way of reduction of overloads - its influence on such indicators of quality of a 
network, as probability of refusal, percent of breaks of connections and percent of 
unsuccessful connections is considered. From the principle of work of this procedure 
follows that for call service, it is told in cells  with the worst radio conditions that can 
cause the subsequent break of connection. Therefore the compromise between 
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improvement of values of overloads and increase in values of breaks of connections is 
important. 
   In chapter 4 the mathematical model used at development of algorithm of a 
prediction of overloads is described. 
1 . On the basis of the carried-out analysis classification of the options, allowing to 
increase capacity in GSM standard  networks without installation of additional 
transceivers is offered. 
2 . On the basis of practical results the sequence of application of the considered options 

in GSM standard  networks depending on an existing configuration of a network, 
extent of development, and also values of the main indicators of quality is defined. 

3 . The analysis of the main methods of an assessment of quality of networks of cellular 
communication – test calls or the drive tests, the analysis of traces and processing of 
the statistical information received from controlers of a network is carried out. 

4 . The analysis of influence of the options increasing capacity of a network, on quality 
indicators of a network is carried out. 

5 . Taking into account the received theoretical results the analysis of algorithms of 
forecasting of overloads in GSM standard “beeline” networks taking into account 
features of determination of location of subscribers in such networks is carried out. 

6 . For networks of the GSM standard “beeline” parameters of algorithms of a prediction 
of overloads are determined. 

7 . The analysis of influence of procedure of "direct reassignment" on the main quality 
indicators of a network is carried out. 

8 . The assessment is carried out and confidential intervals of coefficients of regression 
for analytical expressions are found. 

9 . With I aim increases of capacity of networks of the GSM standard  the algorithm of 
control of a network taking into account the GPRS technology was offered. 
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