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1. Iglsgogwo

36256090 Imdbsgdwos 3139603530900l 3028000 355G B3gdE®Mobs s G9dbmemyools
9356035996 0b 80ge, 5625600 dMOo393L ,M503 BHYLEGHOL” 0bBMMT>305L S dobo JoBsBos dorgero
L5939 ML FobdESd00 IMBOW MO IMALEHHYMHYMBIOOL bosMOLBOL 33¢1935 S FmboEMmMobyo.
aboglo 33093900 93MH™M30L «dgEHal 30469030 BHoMYds s Jolo J0B60s IMdOWMEO dMALEbMEYdOL
05D5MBY X 9bLOMO 316 37Mg6E300L 4530 gMHYds, FMABbEMDGOOL boGIOLBOL ASBEOEIL S 39300600l
900M5Md0L Y BOHMb3geymas.

i 36256000 sb5bsgl IMdOoMEO Jugergdol Jgnsligdol olgod Jsbolinsmgdgul, MMAMEMOOES Jugarols

| QOBIMZ0L FgMAMSBOIE0 5M95¢0, 0bEIORIMIB300L MBY, Fobbm®mE0gwgd o BsMYOOL LBESEHOLE0IS
5 bbgs. LogHmsdm®mobm 3Mod@030l s ©93mTgbEs0gd0l Jobgz0m, MOMMYMEolsm30l
239bLBEZOM0s Fglsdsdobo KPIs (Key Performance Indicators), ®m3wgdos gobsdo®mdgdgb fomdsmdol
doM005 FobOL0sMYOEYOL.

2. 9mbo@m®mobgols 39cga0

9mbo@m®m0bgol 39MH0Mm©Oo: MYdgM3swo, 2022.

Hotel Bakurianiiinn -

& Rooms Hotel Kokhta
‘ DidiMitarb

" >IDVELI

TheVali2y§ ll
Bakuriani apartment. *
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2.1. Voice Calls - bdmgsbo Botgdo (GSM, UMTS)
‘ Good Calls boafymo 860936gmmos:  96.00%
: ds30003ma0 Loangbg@on 30mbo Lagsmmzgamm
100.0% 98.9% 97.7%
Failed Calls Bm3mymo 860936gmmds: 4.0%
953m03madn Loengdbg@o 30mb0 bagsmm3zgamm
0.0% 1.1% 2.3%
i Call Setup Time (s) ‘brgBeo 860d3bgcmds: 10s
: 0530003030 bogrdby@o 30060 bogsOMzgem
<10 81.61% 100.00% 19.77%
! 10-15 14.94% 0.00% 69.77%
>15 3.45% 0.00% 10.47%
i
t 2.2, 8mbs3g0;ms 29053930l 3mdbobeégds (LTE)
‘ HTTP Average Data Rate (300&/§3) D360 95083690mds: 5.5
ds30003m30 boangbg@o 30mbo Lagsmmzgamm
! 29.3 44.6 5.6

HTTP 36:0m@M30M00 3500l 350dmfgmobol sg0glo®gdwyeo bsdsswm bobdsmg (3d0@)/fjd)

30060 bogdsOmzgem

5.6

! 0 5 10 15 20 25 30 35 40 45 50
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06035390990 3700l 3OHM396E Mo 3563969090 (Bs0wol godmfg®s, HTTP)

30060 bogdsOmzgem 100%
9(;% 91% 9£% 9?1% 94‘1% 95% 9(;% 97‘% 98‘% 99;% 106%
\ FTP Average Data Rate (3d0®/§d) BegGro 86093690mds: 5.5
ds30003m30 Lbomgdbg@o 30mbo Lagsmmzgamm
16.4 20.8 8.9

FTP 360030000000 8500l 5G300m30Lsl s530gloM9d9w0 bodrgswm lobdsmg (3d0@/fjd)

30mb60 bogsGmnggmm 8.9
0 5 10 15 20 25
FTP 36m@ ™300 30950Hm30Lb o®ds?gd1eo (300900L 30m396@ o dshg9bgdgwo
30mb60 bogsGmggamm 99.5%

Lboendbgdo 0.0%

90.0% 91.0% 92.0% 93.0% 94.0% 95.0% 96.0% 97.0% 98.0% 99.0%  100.0%
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23. GSM @3:]56@&605%3 dmdwds3g Jugergdo
| RX_LEV (dbm) 39M30: -80dbm gyeo:  -92dbm
E 3530003m30 Loangbg@on 30mbo Lagsmmzgamm
<=-96dbm 0.0% 0.0% 0.0%
<=-92dbm 0.0% 0.0% 0.0%
<=-80dbm 0.0% 0.0% 0.0%
E <=-56dbm 33.6% 44.4% 57.4%
¢ | <=-40dbm 54.3% 53.7% 42.6%
> -40dbm 12.1% 1.9% 0.0%
! 100.0% 100.0% 100.0% 100.0%
90.0%
i 80.0%
70.0%
60.0%
50.0%
40.0%
! 30.0% ,}
i 20.0%
10.0% 0.0% 00%  0.0% 0.0% 0.0%  0.0%
: 0.0% |
(3990 Lodgonm 3960 i
W Jspoo3mdo  EMLowmdbg@o 30mb60 bogoGmnggamm

| C/1 (db) Bm3mnmo 3609367cmmods:  18db
9s30003m30 Logdbg®on 30mbo LagoMom3zganm

| | <=8db 0.0% 0.0% 0.0%

. |<=14db 0.0% 0.0% 1.9%
<=18db 0.0% 0.0% 1.9%
<=24db 4.7% 1.9% 37.0%
<=32db 49.5% 43.5% 56.4%

I >32db 45.8% 54.6% 2.8%

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2022
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100.0% 100.0% 100.0% 96.2% "

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

10.0% 0.0% 0.0%
0.0%

3.8%

3O 35630

Hdspyomozmdo  BLoerdbg@o 30060 bogdsGmzgem

2.4. UMTS &9dbcmemy0sbg 8mdmdsgg Jugemgdo

i | RSCP (dbm) 3ofmgn: -85dbm 31ncn: -95dbm

i

; 9s30003m30 Lbomgdbg@o 30mbo LagoMmom3zganm

I <=-100dbm 0.0% 0.0% 0.0%

i <=-95dbm 0.0% 0.0% 0.0%
<=-85dbm 0.0% 0.0% 1.5%
<=-75dbm 1.9% 3.7% 1.6%
<=-60dbm 39.8% 53.2% 32.3%

{ | >-60dbm 58.3% 43.1% 64.6%

100.0% 100.0% 100.0% 98.5%

i 90.0%

80.0%
70.0%
60.0%
50.0%
40.0%
: 30.0%
20.0%

. 10.0% 0.0% 0.0% 0.0% 0.0% 00% 15%

; 0.0%

(Y90 bodw)oerMm 3960

! B Jopoo3mdo  EMLowdbg@o 30mb60 bogsGmggem
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| Ec/lo (db) 3oMman: -10db 3yo:  -15db
i 9530003ma30 Loangdbgdo 30mbo bogomamzgamm
<=-25db 0.0% 0.0% 0.0%
<=-20db 0.0% 0.0% 0.0%
<=-15db 1.9% 0.0% 0.0%
| <=-10db 7.4% 6.4% 30.8%
: <=-6.3db 36.1% 51.4% 53.8%
>-6.3db 54.6% 42.2% 15.4%
! 100.0% 90.7% 93.6%
' 90.0%
'E 80.0% 69.2%
i 70.0%
5 60.0%
’ 50.0%
g 40.0% 30.8%
’ 30.0%
I — % G
0.0% - 0.0% 0.0% B ==
(3990 Lodw)oerm 3960

B Jspo03mdo  EMLowmdbgdo 30mb60 bogoGmnggam

2.5. LTE &9dbmeomaosbg dmd«xdsgg Jugegdo

.| RSRP (db) 35M30: -100dbm g1e:  -108dbm
ds30003ma0 Lboangbg@o 30mbo Lagsmmzganm
<=-115 dbm 0.0% 0.0% 0.0%
<=-108 dbm 0.9% 0.9% 0.0%
<=-100 dbm 0.0% 0.0% 0.0%
<=-90 dbm 3.7% 0.0% 6.5%
; <=-60 dbm 64.8% 88.1% 86.1%
> 60 dbm 30.6% 11.0% 7.4%

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2022
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100.0% 99.1% 99.1% 100.0% "

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

10.0% 0.9% 0.9% 0.0% 0.0% 0.0% 0.0%
0.0%

(390 Lodw)oerm 3960

Hdspyomozmdo  BLoerdbg@o 30060 bogdsGmzgem

‘ SINR (db) 3ofmgn: 5db 31ncon: 0db
d530003ma0 Lbogngbg@o 30mbo LagsMmm3zgamm
| <=-10db 0.0% 0.0% 0.0%
<=0db 0.9% 5.5% 4.6%
? <=5db 18.5% 27.5% 22.2%
<=10db 27.8% 34.9% 34.3%
<=15db 31.5% 17.4% 14.8%
>15db 21.3% 14.7% 24.1%
100.0%
90.0% 80.6% i
80.0% 67.0% 73.2% i
70.0% .0%
60.0%
| 50.0%
40'0? 27.5% 0
30.0% 18.5% 22.2%
20.0%
0.0% — .
i (39900 Lodgonm 3960
Hdsyomozmdo  BLoerdbg@o 30060 LogdsOmgzgwm

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2022




339603530990l 3moLos

o~ tERS

3. ,,qg(ﬁ;-ogboob“ gmm@ ; YOS
3.1. 59mygbgdmeo 535M5FEHwGS

LOOMO 2 SBHIZL ,M03-EJuEHOL OML FodmygbgdeEro 535M3EIMOL BsOMZ0L bidgdab:

e 533MIMBOEO  SVFMMZ0W0s: 3MI30BHIN0m, OMIOMSE 0FsOMYOS FdBMI3900, FMBOWIMO
A96M3obocrgdo s L3BgMo; 3 gPmgMo  ImdowMo  BHgmdobseroo Samsung Galaxy S4,
SbMO 309009096 Bo0L [odmfggosl momMgMEo Mm3gMHoEGMMOl dmdow® Jugwdo; 3 9MHMYMEo
dmdowMo GHgmdobseroom Sony Xperia XZ1, H™3gdog sbmM30909096 dmbszgdms 40053930l
A9LGHMGOL MOOMYME0 M39MGHMEOOL dmdoE Jugedo; b3sbg@o Rohde&Schwarz TSMW-om
b Eogagds GSM/UMTS/LTE ¢9dbmemyogdol 1135606090s. b3sbgml 2556600 2 s8m300989o

9b6G9bs, MMIgdo3 496mMogLYdME0s 53EHMIMDOOL  LobmEegby. 13IbgMo svFMM30wos GPS!
0000900 dMfymdoEMmdom, JoLo 95E9bs gobmoglindmeos 53EHMIMdOEIOL LobMI3DY.

e 3039603530930 300dolool J9bmdsdo gobmagligdwros 3 dmdowrw®mo G9gMdobswo Samsung Gala
300FYLOZ>EOJo0L 3 J o 35000 QYO0 OJ @ g Xy

S4. 50bodbmmo  Ggmdobscgdo  3Mbd30mboMgdgb FbmEm© BBl  GHgMIobsgool  Mgg0ddo.
2396053L9d0L sa0wo FgMhgmos Logabowrol doduodswrMs BEBOW MO Jorgdol mbol s

3d0bodserMo BPL2-0l gomgscolfjobgdoom.

A9LGHOL OML MHBOW39WYMBR0w0s iICPLE obBMI3900 s Mbs 0gmb 4om35wobfiobgdmwo sds@gdomo
90¢9350™d0L Mbg 5-15dB*, Msms 3m3396LoMEIL Logbsrol dowgzs s3EHMIMdOEOL Laermbdo.

! GPS (Global Positioning System) - 4emds¢)M0 3mbozombo®gdol Lobdnds.

2 BPL (Building Penetration Loss, dB) — 30g93500mds, HGm3gembsg 396030l ®som bogbsero d9bmdsdo dgmfiggolst.

3 iCPL, CPL (in-Car Penetration Loss, dB) — 80935005, G®mIgembsg 296030l Hoom Loabswo s3¢mdmdowol
Laermbdo dgmfigzoLsb.
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3.2. 8eB38900L 365OBO

33193530 dmyz5600 45HBMIZ3900L s3w)degzgds M bMmbzgymazowos Rohde&Schwarz Network Problems
Analyzer 36Hm650Mwwo0 M HOHMD3gEYgMBom. 40983039008 s 0sMAgd0L basfowo s39dmwos Maplnfo,
Microsoft Excel cos MathLab 360653990 mHmb3geymaom.

4. 3gxslgdol 3moGgMomdgdo

4.1. bdmgzs60 359mdsbgdol dmALobMM9dS

295033900 Fo®Imgdl gaMgom §mgdEo ,53sbxMOL 300b3030m, Losa PobLEBPIMME0s oMol MM,
3Bl OOHM 5 ©929696M5300L 39MHOMEO (56 F5000 3nTd0bsE0s). obowgm Lgbso:

e DoMo bmM309©9ds 08539 M3gMHGMOMOL Jugaedo bsGIMME IMBOE 3HM0bsEbY;
o DBMOL Bobx oM - 100 §sd0, HMIgeros 99y9ds:

o Bo®ol §odmfiygds - 15 §sdo;

o bdmgsbo Boero - 100 §oal g59m3egdemo BsMol Fodmiygdol bobyMdarogzmds;
o0 35BS BomydlL ImMob - 10 Fado.
o

3030l 396dgmM9gds.
259mggb9gde0s M530LwRseo Mgx0do GSM, WCDMA 56 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

bdm3560 259mdsbgdol Ggxolgdolsl 0DMIGOs s BoLWYds F9IR0 F0MOMSWO 35653gBHEO:

e TFailed Calls — 603600 3603369wmds: < 4%;
e Good Call - B36meo 36093690 mds: >= 96%;
e (Call Setup Time - 63600 36093690 mds: <= 5(0.

Failed Calls: §56v935&9do@ 256bmGE0gwmadmmo Ho@gdol (Failed Calls) 36Gm3gbdwero 9s639690900:
390905 990939300 BoMgdols 96 ImALobYMHGBOL 56 sOBYOMBOLQ. (Call Canceled o Blocked) -
OHmbsa G9MI0bscrols JogH 0bo300M9deo bdmgsbo 4od8mdsbgds 396 bmMEogegds. dmdlsbm@madols 56

5 Nochiri.Ifeoma.U, C.C Osuagwu, K.C. Okafor, Empirical Analysis on the GSM Network KPIs Using Real- Time Methodology for a
Novel Network Integration, Progress In Science and Engineering Research Journal, 3396000 98 ...

i
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o@bgbmbg?o"S.re':.f:;‘i'éé)“—’@Yégi}b@ 0539456905 396 bgdbgds Lo gurgnmbem ImALsbwEmadol 56 sOLYOdMdOL
PRGIOR

Good Call: {o®353gdo© A5BbMOE0gwgdeo HoMgdol (Good Call) 3Om39b@Gveo  dsB3969dger0 -
OHMYLSE IMBOWMHO 3HYMT0bowo s3Hog60L Fqlisdsdol dmmbmgbsls Jugewdo, Gol 99993 bMME0IYds
Jugol 8oge MglmGLYdOL godmymas, LEdMEMM S0MbI6EHOL FHYMT0bIW ™MD 353006MH0OL OAYMYdS o,
239bLsBZOHo POMOL d99g, 39380M0L 3MgdEHo T9FYy39Gs.

Call Setup Time: 353d060L ©YsM1900L O™ (Call Setup Time, (599070), O™ OHMIG0E 2500L 5dMBI6EHOL
B0IGHOL 536095306 MIseme bdmgzsbo 3038060l sTYsMd53Y.

4.2. 9mbs39005 5053gdol dmALabyMgds

9mbs3900 2050053990l dMmALEBYIMHGdOL Fgnsligdol JoBbom, mommgmeo bglos 99ygds Lb3sILbIs Lobols
0535009090096, IMbs3gdms BoBz06Mm30L LoBJs®ol glogsligdws BoFoMms, dmbal BodloMgdwero
Bmdob gsools byMzgeBY 5BHI0OMIs/bsdMmEZ0MHM3s (ETSI TR 102 678-1 ¢193mdgbs309):

e HTTP (Downlink Speed) - dob0dscom@o: >= 0.2 3do@/(0; 3otyo: >=5.5 ddo@/fa.
e FTP (Uplink Speed) - d0600s¢o®o: >= 0.2 3d0@/{jd; 3o06g0: >= 5.5 3do@/{j0.

4.3. GSM Jlgeol Esg3s®30L dsbaliosmgdergdo

MmO 5 3601005, GSM 3dOoMo 3HgM3obseol LEedoww®o 3m8scmdolsmzgol bs3ds®obos -92 dBm®
d00gd0ol mbg (RxLev), Qop®od dbg39wmdsdo Mbs 0dbsl d0Mgdmwo 5sdosbol Lbgmwom s

9960d530/53¢MIMdoIo Bgmfiggolol’ gsdmfiggmeo Logbowol ©s6535Magd0, s gl sh3969dw9gdo sefig3L
-80 dBm® (RxLev).

GSM gugamdo 0bmdgds s BobEYds MO0 JoMOMSEO 356M59xEHM0, MHMIgwoE IBLIBOZMIZL OBIGMZOL
BmbsLs o ba®olbl RxLev o C/1.

RxLev: 1356960 dog® oBmdowo GSM Logbseols 3oFmemo LBoaO0sb Jowgdmwo bogabseol mby
RxLev, ®m39w03 30Jbo6Mgds 25bmdzol 306309« §96OHEHowdo s §omdmaoyqbl bowg3gomgliem Logbowls
9399990 WM35300L5M30L. 3560: > -80; (31O <= -92 ©dI.

C/T: 3500593 960bs s 0b6@gOxR9096(300L Bobmds C/I°. brgtvywo 3609369 mds: >= 1810 ©d.

® CEPT-0b (930965305, ECC REPORT 118, p. 6: RxLev >= -92 dBm [RxLev >= 18 (dox 900l dobgwgom)].

7 ETSI GSM recommendation 03.30: BPL ¢)me0s 15-18 dB-0b dlbgow @sbabengdmen 3496430 s 10 dB-ob Gs0mbgddo.
§0obsdgdsmyg 3393580, Rohde&Schwartz-ols 6930096o305g ogMbmdom, 3s9myqbgdwwos BPL=12 dB.

892 dBm+12dB =- 80 dBm.

9 Carrier to Interference ratio

10 J6rg Eberspiacher, Hans-J6rg Végel, Christian Bettstetter, Christian Hartmann, GSM — Architecture, Protocols and Services,

2009, 33960 26.
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4.4. UM:I' dbg@@bbﬁ){gob Asbsli0s09d¢gdo

OmamO3 36Mmd0eos, UMTS (CAT 3)! dmdowrw®mo ¢9gMdobserols bidsdowrw®mo dwgdsmdolsmgol Lozdsmolos -
95 dBm™? 300gd0l @®by (RSCP), 3o3™50 3bg39e™d30 1B 094658 5B 5@s30560L bbgmaom s
996Md530/53EHMIMd0T0 259mfF3999100 LobsErol J0Eg35MdS (ssbEMgdom 8-12dBm), g 35B3969dgd0
5093l -85 dBm. Bmy050, goblsbmzmeos 89890 ©™bggdo 3900l dsdMEIMdOLIMZ0L: 3060 (RSCP
> -80 dBm), Lodgocom (-80 dBm >= RSCP > -95 dBm) s bybo (RSCP <=-95 dBm)'3.

UMTS Juge8o 0bmdgds s 3sbgds 6o doMmomso 3560539@ 60, MmIguog goblobng®ogl @ons®zol
Bmbsbo s ba®olbl RSCP s Ec/lo.

i RSCP: dopgdngero boabogrols ombg RSCP (Received Signal Code Power), 5649 3009390 Logbogrols 3mol
| Lo s36Y. 29BLEBOZOos UMTS ¢9dbmemmyools Jugerdo. 3960: > -85; 3o < -95 ©dd.

Ec/To: boabsg/0bEgmagmabaool g3ommds Ec/lo. 3oGyo: > -6.3* ©d; 39900 < -15 ©d.

4.5. LTE gbgeol sgszol dsbsliosmgdemgdo

LTE Jugedo 0Bmd9ds o BoLgds OHMyMM 3 J0M0MSO, 515939 b3S odsEHgd0mo:

e RSRP - 356p0: > -1000003%; (371000 < -108¢0d3.
e SINR - 3560: > = 10000; 3900 < 5¢d.

RSRP: 695396096 vco bogbswrol domgdyewo boddwsgdg. (RSRP - Reference Signal Received Power).
356599300, MIgE03 35dm0Ygbgds Logbswols Mbol AolsbmBsw

| SINR: Loabseol BoMPMdS 06EIORIMGBE0LS S oMb (SINR - Signal to Interference and Noise Ratio).
i 35659930, MMIgog HoMmdmoybl dmEgdnwo Logbswol Loddwszmol BsMmEMBOL 0bEIMBRIMI6E00L
Loddsz3M0oL (HomBmoddbgds bLbgs Loabswrgdologsb) s SOBA0 sOBYDMEO bBsrMOl LOAdEIS3EMOL X STMb.

11 Category 3 - 89-3 35¢)93O00L F9OHT0BIWO. HOMNMIMNEO 35EJFMM0S FBLIBEIOZL FBOWMGO G9OHFoBsErol
9360 36Md05MMBOL MbgL, 25053990l FoglodoE LoddsgzMgl, 585 0¥ 00 FMALobMHYdOLEMZ0L 59930 O
306HmdJdL s Lbgs.

12 ADVANCEDCELLULAR NETWORK PLANNING AND OPTIMISATION, Ajay R Mishra

13 HSPA Performance and Evolution, A Practical Perspective. Pablo Tapia, Jun Liu, Yasmin Karimli, Martin J. Feuerstein

14 D. Fox, Testing UMTS, 2008, 93900 117
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