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LTE qselebis mwarmoeblurobis amaRleba sazogadoebriv transportSi 

ganTavsebuli mcire zomis moZravi sabazo sadgurebis safuZvelze 

 

ZoweniZe g.v., murjikneli g.g 

 
saqarTvelos teqnikuri universiteti 

 
mobiluri kavSirgabmulobis momxmareblebis mzardi moTxovnis 

dasakmayofileblad ganuwyvetliv viTardeba qselebis SesaZleblobebi da 
inergeba axali standartebi. mobiluri operatorebisaTvis umniSvnelovanes 
gamowvevas warmoadgens qselis dafarvisa da tevadobis gazrdis problemebi. 
dResdReobiT, LTE teqnologia, romelic winamorbed teqnologiebTan 
SedarebiT momxmareblebs sTavazobs monacemTa gadacemis zemaRal siCqareebs, 
dgas mis mflobelobaSi arsebuli resursebis amowurvis problemis winaSe. 

fiWuri qselis operatorebi makro da mcire zomis sabazo sadgurebis 
gamoyenebiT hqmnian maRali mwarmoeblurobis LTE qselebs. Senobis SigniT 
mcire zomis fiWebis gamoyeneba warmoadgens saukeTeso gadawyvetilebas 
qselis dafarvasTan da tevadobasTan dakavSirebuli problemebis aRmofxvris 
TvalsazrisiT. servisis xarisxis gasaumjobeseblad ukve bevrma operatorma 
daiwyo mcire zomis fiWebis gamoyeneba xalxmraval adgilebSi. mimdinareobs 
kvlevebi mcire zomis moZravi sabazo sadgurebis gamoyenebasTan dakavSire-
biT. sazogadoebriv transportSi damontaJebuli aseTi fiWebi Seqmnian 
lokalur dafarvas transportis SigniT.  

mcire zomis moZravi sabazo sadgurebis gamoyenebasTan dakavSirebuli 
kvlevebi warmodgenilia ramdenime naSromSi [1-4], magram aRniSnuli meTodis 
gamoyenebis efeqturobasTan da mwarmoeblurobasTan dakavSirebuli kiTxvebi 
jer kidev arsebobs. 

 
 

 
 
 
 

nax.1. axali midgomis gamoyeneba LTE qselSi 
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im momxmareblebis raodenoba, romlebic mobilur mowyobilobas 

aqtiurad iyeneben sazogadoebrivi transportiT gadaadgilebis dros, eqspo-

nencialurad izrdeba. SesaZloa aseT momxmarebels servisi saTanado xaris-

xiT ver miewodos, signalis cudi donis an SezRuduli resursis gamo, rome-

lic gamowveulia signalis kargviT da dopleris efeqtiT, romelTa mizezs 

warmoadgens transportis gadaadgileba mniSvnelovani siCqariT, aseve 

mobilur mowyobilobasa da makro sabazo sadgurs Soris didi manZili. 

Cvens mier gamokvleul iqna sazogadoebriv transportSi mcire zomis 

moZravi sabazo sadgurebis danergviT mosalodneli potenciuri mwar-

moebluroba. navaraudebia, rom mcire zomis sabazo sadguri ganTavsebulia 

avtobusSi, raTa moemsaxuros mgzavrebs, xolo saxuravze ganTavsebuli 

mimReb-gadamcemiT igi daukavSirdeba makro sabazo sadgurs. moZravi sadguri 

axdens trafikis agregacias makro sadguris aRmaval da daRmaval linkze 

(nax.1). 

analizisTvis SerCeul iqna mwarmoeblurobis Sesafasebeli ori 

metrika PEP (Pairwise Error Probability) da OP (Outage Probability), raTa Sefasebul iqnas 

servisis xarisxi da mobiluri mowyobilobis energiis moxmareba. Catarebul 

iqna kvleva, romlis safuZvelze miRebil iqna Semdegi Sedegebi: 

 SemoTavazebulia mobiluri mcire sabazo sadguris mxares winaswari 

kodirebis varianti, romelic saSualebas iZleva Tavidan iqnas acilebuli 

satransporto saSualebis gareT mdebare sabazo sadguridan miRebuli 

xelisSemSleli signalis gavlena. 

  ganxorcielda PEP da OP metrikebis detaluri analizi. 

 simulatoris gamoyenebiT Sedarda mcire zomis moZravi sadguris 

gamoyenebiT miRebuli Sedegebi standartuli meTodiT signalis gadacemis 

variantTan. 

PEP aris Secdomebis albaToba, romelic gamoiTvleba gadasacemi 

signalisTvis (S), romlis damaxinjebuli varianti (Ŝ) warmodgenil iqneba 

mimReb mxares. 

OP aris signalis dayovnebis albaToba, romelic angariSobs im 

SemTxvevebis albaTobas, rodesac xmauris done aWarbebs sasargeblo 

signalis dones. 

MATLAB simulatoris gamoyenebiT Sesrulda mwarmoeblurobis analizi. 

SemoTavazebuli midgoma Sedarda standartul SemTxvevas (transportSi myof 

momxmarebels emsaxureba makro sabazo sadguri). Cven gadamtanis sixSiruli 

zolis siganed moviazrebT 100mhc-s, xolo modulaciis sqemad QPSK (Quadrature 

Phase-Shift Keying), aseve =2,5ghc da =2,6ghc, = 500mkwm, υ=60km/sT, α= 3,67, θ = π, 

=1,328mkwm da / = -30db.  cxrilSi mocemulia simulaciis dros gamo-

yenebuli sxva damatebiTi parametrebi. Cven viyenebT winaswar kodirebas ϴ  

Semdeg parametrebTan erTad C = 2 da D = 2. mocemuli parametrebidan miiReba 

[ , ] = [1,1] im SemTxvevaSi roca M  S linki aris gamoyenebuli, xolo S  

M linkis SemTxvevaSi Cven gvaqvs sixSirul-droiTi arxi, saidanac miiReba 

[ , ] = [0,0]. 
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simulaciis dros gamoyenebuli parametrebi 
 

parametri mniSvneloba 

[mhc] 2500 

[mhc] 2600 

[m] 20 

[m] 2 

[db] 8 

[db] 9,6 

 
 
 
 

 
 
 

nax.2. arsebuli da miRebuli PEP parametris Sedegebis Sedareba 
    

 
winaswari kodirebis parametrebSi C = 2 da D = 2, Semavali monacemTa s (n) 

blokebis sigrZea  x 1 ( ,  xolo winaswari koderis gamosasvlelze  u (n) 

blokebis sigrZea  x 1 . aqedan gamomdinare, winaswari 
koderis gamosasvlelze blokebis gadacemis siCqare tolia:          

/ = . 
    rogorc nax. 2-dan Cans, mcire zomis moZravi sabazo sadguris gamoyenebis 
SemTxvevaSi sagrZnoblad mcirdeba energiis moxmareba. magaliTad, rodesac 

PEP = M S U scenarisaTvis gadacemis simZlavre ~ 10db-iT naklebia, 

vidre M U SemTxvevaSi.  
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nax.3. arsebuli da miRebuli OP parametris Sedegebis Sedareba 
    

nax. 3-ze warmodgenilia servisis wyvetis albaToba M S U da M U 

scenarebis SemTxvevaSi. servisis wyvetis albaTobis zusti angariSisTvis 
saWiroa aRebul iqnas miRebuli signalis SNR albaTobis ganawilebis 
funqciis ricxviTi mniSvnelobebi. mcire zomis moZravi sabazo sadguris 
sqemis gamoyenebis SemTxvevaSi, gadacemis pirvel etapze, makro sabazo 
sadguri mis winaswar kodirebul signals ugzavnis moZravi sadguris mimReb-
gadamcems, xolo meore etapze, moZravi sadguri miRebul signals awvdis 
transportis SigniT myof mobilur mowyobilobas, im SemTxvevaSi Tu 
signalis dekodireba sworad Sesrulda. mcire zomis moZravi sabazo sadguri 
axdens signalis dekodirebas da Semdeg agzavnis dekodirebuli signalis 
kopirebul signals mobiluri mowyobilobis mimarTulebiT. praqtikulad 
mcire zomis moZravi sabazo sadgurs CRC(Cyclic Redundancy Check) gamoyenebiT 
SeuZlia Seamowmos gadawyvetilebis siswore. maRali SNR-is  regionSi, 
magaliTad, SNR>8db moZravi mcire sabazo sadguris SemTxvevaSi simZlavris 
mogeba Seadgens ~ 4 db-s. 

 

 
 

nax.4. M-U manZilis Sedareba 
 

 
nax. 4-ze mkafiod Cans dafarvis arealis zrda moZravi mcire zomis 

fiWis gamoyenebis SemTxvevaSi. magaliTad, OP= -is dros  M S U scenari 
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M U scenarTan SedarebiTT, iZleva dafarvis arealis gaumjobesebas 
daaxloebiT ~ 0,3 kilometriT. 

simulaciis Sedegebis analizis safuZvelze SeiZleba davaskvnaT, rom 
SemoTavazebuli midgomis gamoyenebiT SesaZlebelia LTE qselebSi fiWis 
dafarvis arealis gazrda, mobiluri mowyobilobis energiis moxmarebis 
Semcireba, PEP da OP xarisxobrivi maCveneblebis gaumjobeseba. 
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SUMMARY 

IMPROMENT OF LTE NETWORKS PERFORMANCE USING MOBILE SMALL BASE STATIONS 

IN PUBLIC TRANSPORT 

Dzotsenidze G.V. and Murjikneli G.G. 

Georgian Technical University 

The paper deals with a method for improving the performance of LTE networks, which is achieved by mobile 

small base stations deployment in public transport. Using the suggested method, it is possible to improve PEP 

and OP quality indicators, as well as to increase the coverage of the cell. 

Keywords: base stations, performance, cell, LTE. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


