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9656000 dmIBoYOME0s 33603530900l 3MToLOOL 535050l L3gdEH®MOLs s G9dbmemyool Y36 EH>TgbEHOL
0096, 9b6250H0d0 FmoEegL ,M903 GILEHOL” 0bxMMBsosl s TJobo Jobsbos  Tmgwo Lads®mzgermli dslid@sdom
9md0H0 ddLsbHgMdYdoL ba®OlbOL 33¢0935 s IMboGHMGOObYO.

dbgogLo 33e93900 93MM30L vdgBal J39y690do BHomgds s dobo Fobsbos ImdoEMEmo FmAbobwMHgdol BsbIGBY
XBLowo  3mb3MM9bEooL  AsdE0gMgds,  FMALObMMAdIBOL  boMolbol  AoBOMEIL s 39300M0L  FEAMIMBOL
0bOYB3gYmBs.

9656000 sbabsgl dmdow Mo Jugwgdol Fgxslgdol olgo Bobsliosmgdgwl, MHMaMMIdOE Jugwol oRM30L
39MyMOB0Mo  90Mgowo,  0bGHIOBIObEool ©mbg,  B0FoIb  B0FSBY  oILZOL  3MOGIEHIEXOMDS,
296bmG309wwgdmwo HBsmgdoL LGoEGHOLE03s s bbgs. LogMmsdmMolim 3MadE030olL s MY3mTgbsEogdol dobgwzom,
0000M9)0oLsMZ0L  QobLHBOZMMWos dglsdsdobo KPIs (Key Performance Indicators), ®mdwmgdog 4965306H:md9096
§968500md0l doM0mE Tobolosmgdrgdl. 51939, 2obLsBIGWWs Jugwol Bwbdiombo®mgdol bbgs d60dzbgwrmgsbo
3965093Mgd0 (3bOH0wwgddo s50bodbros, MMamME 0brMMTs301w0), MHMIdOE BYRS3egbsl HYbgb shgmero
9dLobmm9d9d0L bomobbby.
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2. 53565
2.1. 3s6BGH0 - 470 3. :

dmboGm&mobyol 3g9Homeo: s3Mowo, 2023.
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2.2. Voice Calls - bdmgsbo Dségdo (GSM, UMTS)
Good Calls Bg6Hm@o 960936gmmds: 96.00%
- 0530003030 Lbogrdby@o 30060 LgsOmgzgewm
99.4% 95.5% 88.5%
Failed Calls bu3tymo 360d369cmds: 4.0%
0530003030 Lbogrdby@o 30060 LsgsOmgzgewm i
0.6% 4.5% 11.5%
| 800
700
| 600
500
i
' 400
300
200
100
0
053000330 Lboendbgdo 30060 bodsGm3gwm
W No Service 2 25 72
H Call Cancelled 2 5 4
W Good 620 637 584
B Good mCallCancelled ™ No Service
Call Setup Time (s) B3 o 0608369@mds: 10s
0om03mdo Lbogdby@o 30mb0 bsgsOmnggam
i <10 90.32% 87.91% 1.88%
10-15 8.87% 11.15% 92.12%
>15 0.81% 0.94% 5.99%
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2.3. 805390075 35053980b 8dlsbegds (LTE)

IR

ICMP Ping average (ms) BgHro 85083690 mds (<= Jowoffsdo): 90
0530003030 Lbogrdby@o 30060 LsgsOmggewm
56 44 74
30mb60 bogsGmggamm 74

boendbgdo

00200330

o

10

20

30

IS
N

40

w1
(o)}

Ping-ol §o635&90mwo 300900L 30mE96¢weo 3583969090

30060 bodsGm39wMm

bowdbgdo

0520003030

87.5%

98.5%

97.5%

HTTP Average Data Rate (3d0¢)/{0)

br3Mveo 3609369 mds:

5.5

0530003030

boergdbgdo

30060 LgsOmggwm

29.4

24.2

4.6

HTTP 36:0m@M3M00 3500l 35dmfgmolol sgogboMgdveo bsdoswm bobdsmg (3d0@)/fjd)

30060 bodsGmzgwm

boegdbyho

353000330

o
]
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Kepler-ob 43960b Bsdm@H300030L el ©sgodubo®mgd«geo Lsdsgserm Lokds®yg (0d0@/(0)

30mb60 bogsGmnggamm 11
voeedsoco |, 3
. e —

1 1.05 1.1 1.15 1.2 1.25 13 1.35

HTTP 36:m@™3me00d 3035Omm30L5L §o®mds@gdwmo 30gd0b 30mEgbdmwo dshggbgdgaro

30mb0 LagoGmzgem 92.6%
——
—

FTP Average Data Rate (3d0¢)/§0) BugHro 86033690 mds: 5.5
0530003030 bogrdby@o 30060 LgsOmggwm
14 21.5 4.9

FTP 360330000 B50ob 5E3060m30L5L @s50gloMmgdvwo bodsgsam bobdstg (3d0@)/fd)

30060 bodsGmzgem 4.9

oo | -1

0 5 10 15 20 25

FTP 36m@™3m00) 8035600305 §o6dsgd«geno 300900L 30m39b& 1o dsh39bgdgwo

30060 LogoGMz9m™ 95.2%

ocetiooo I 5

353000330
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2.4. GSM ¢gdbmaenmgosbg 338s39 Jugergdo
‘ RX_LEV (dbm) 3oMg0: -80dbm gn©o: -92dbm
0om03mdo Lbogrdby@o 30060 LgsOmgzgem

<=-96dbm 0.0% 0.0% 1.2%

<=-92dbm 0.0% 0.0% 1.9%

<=-80dbm 1.5% 1.9% 16.3%
i <=-56dbm 51.4% 45.9% 67.4%

<=-40dbm 41.7% 43.5% 12.6%
> -40dbm 5.3% 8.7% 0.7%
: 100.0% 98.4% 98.1%
i 80.7%
' 80.0%
60.0%
! 40.0%
20.0% 16.3%
; e 0.0% 0.0% 3.1% 1.5% 1.9% i
’ 0.0% i
[f (399000 Lodw)oerm 3960

Hdspomozmdo B Loerdbg@o 30060 bodoMmzgem :
S m OYMEoN0
<=-96dBm 0  (0.0%)
Ochkh®muri Leghusel Bocha <=-92dBm 0  (0.0%)
e

i g™ Babas! <=-80dBm 9  (1.5%)

i
Kofulet i
Jmd e <=-56dBm 302 (51.4%)
<= -40dBm 245 (41.7%) |
" Kintrishi
LT Nature/Reserve »= -4)) 31 (5.3 %)
Jnﬁﬁff'}"}nh
! BL‘-"# l,«,\ 8o
! i 3
Makhi® suri Nationalpark
: 8360 s mfo Mtirala Gomarduli
i A e 3@Eofamal Akho amdsboymo Chulo
; 3"”}’ 00 s «*huachewi bagphn
| 36 30 I UU'J_MG : ﬁ’
§ Zeda -
Makhuntﬁ.l“'l éﬂ. aMg:SL Dghvani
% J mgsbo
; 15008090
! Machakhela
Planned
Natinnal P: }
; RX_LEV, o00030d0 i
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mByhggon
. <= -95 dBm
<= -92 dBm
[ Bachm
dabds <= -80 dBm
<= -56 dBm
L <= -40) dBm
Kintrishi
i Nature Reserve = 40
§ l,':
i Nationalpark
': Mtirala Gomarduli
| 1@.133-@1,: Akho 3MBshYmo Chulo
. J "7;«“.3;'3“1.@“ , Sl L5 shuachewi b fm
’ - 5“. 3 T |
i
i Zeda %h:'- o
i Chelvstsch.uri Makhuntsgel™ 300> aM:;nS' Dghvani
i ; : P ofobo 360
! Gahio N o e o3
! - i~ 9o0m0
3oom t .
2 Machakhela
f ckardes Planned
i Natinnal Da
? RX_LEV, bLogrdbg@o
LN mByhaono
. <= -96 dBm
=1
Ochkh. muri Leghu== <= -92 dBm
¥ mhBof Hfo « rijmas
; % - <= -80 dBm
i KOTI']' L “‘ 2
Jndl oe <= -56 dBm
s Kintrishi <= -40 dBm
Nature'Reserve
30586030l 3= —4{'
Ch ,‘k\' LabymaFopm
:: hsJ3e Bs3mdymo
Makhi, , auri Nationalpark
i 85b0of xomMo Mtirala Gomarduli
: ‘“ml E:j"l-n!v:_-aq_wl, Akho amBshonmo Chulo
i 'ﬁ d:‘ 7”3“’,,,?,30 CE . “huachewi b mm
i - . ¥ & 95 oy :
i EA Zeda éﬂ:'— :
' chelwetschhuri Makhuntsely 9008 aMg;'ﬁ:) Dghvani
Cohio  BosRsmito B J on3sbo
i a4~ moggomo

Machakhela
Planned

AMatimnmal Na

i RX_LEV, 30mb0 Logdo®omgganm
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0 (0.0%)
0 (0.0%)
11 (1.9%)
269 (45.9 %)
255 (43.5 %)
51 (8.7 %)
7 (1.2%)
11 (1.9%)
9% (16.3 %)
397 (67.4%)
74 (12.6%)
4 (0.7%)
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators

100 ——— o —————— 2 9
% _—
80 *—
70
60
50
40 [ Silknet (282; 1)
30 Bl Veon (282;4)
20 E Magti GSM Ltd. (282; 2)
10

’ »>=-75 dBm >=-85 dBm >=-05 dBm >=-105 dBm all
C/1 (db) bgMmmo 3608369¢qrmds:  18db

0om03mdo Lbogdby@o 30mb0 bsgsOmnggam

<=8db 0.0% 0.3% 0.5%
<=14 db 0.5% 1.2% 1.9%
<=18 db 1.4% 2.7% 5.3%
<=24 db 9.7% 12.6% 17.1%
<=32db 66.3% 64.5% 65.0%
>32 db 22.1% 18.6% 10.2%
100.0% BL% 5T g3y

90.0%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0% 2 7%

10.0% 1.9% 4.2% e

0.0% ]
300 30630
W dsyomozmdo  EMLoerdbg@o 30060 bodsGm39wm
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<=8d8 0

(0.0 %)

Ochkh®muri Leghyssd" <=14dB 3 (0.5 %)

AbsFE %t
R Yoo ilus <=18dB 8  (1.4%)

<=24dB 57 (9.7 %)

i Ris <=32dB 389 (66.3%)
Kintrishi

Nature/Reserve better 130 (22.1%)
3058 Mndol
Lybymafogm
Bs3mdymo

Nationalpark

Mtirala Gomarduli
;Zf;nf'viar_n.xl; amdskronmo chulo
i afmzBmmo
3630

_.huac?iwi Wﬂ

Dghvani
on3s6o

Machakhela
Planned

AMatinmalNa

ckardes

C/1, 953003080

M OTmaonN0n

<=8dB 2 (0.3 %)
<=14dB 7 (1.2 %)

<=18dB 16 (27 %)
<=24dB 74 (12.6%)

<=32dB 378 (64.5%)

Kintrishi
Nature/Reserve better 109 (18.6 %)
306@Mmndol
H LabymaFomm
i Bs3fdsmo
Makhi®Euri Nationalpark
8560k x3 960 Mtirala Gomarduli

3@ofRmaL Akho amBshonmo Chulo

' Zeda# Merisi
schauri Ma!{shun 000 S Dghvani
L o360
--._r"a":’ %)

; 0

: Machakhela
ckardes Planned ]
AMatinmal Na 1'

; C/1, bogndbgBo
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(0.5 %)
<=14dB 11 (1.9 %)
<=18dB 31 (5.3 %)
<=24dB 101 (17.1%)
<=32dB 383 (65.0%)

Kintrishi
! # Natgg%ﬁsgiﬁrve better 60 (10.2 %)
: Gaomarduli
Akho 333 Chulo
: .l'"r‘-""'\-'-r %huacaim gl
; Zeda a4 i -
! i Makhuntggh 'é:;.@{ aMgnﬁl Dghvani
W D s
! 2o »
, Machakhela i
! Planned
- C/1, 30mbo bsgsMmngganm
2.5. UMTS 9dbmemeosbg dmdxdsgg Jugemgdo
‘ RSCP (dbm) 3oMa0: -85dbm 39o: -95dbm

I 3530003030 Loangbg@o 30mb0 LogsMmggem

<=-100dbm 0.0% 0.7% 8.3% !

<=-95dbm 0.0% 0.3% 8.1% |

<=-85dbm 1.8% 7.0% 17.0%

<=-75dbm 14.2% 22.1% 25.7%
<= -60dbm 54.0% 48.9% 32.7%

> -60dbm 30.0% 21.0% 8.3%

100.0% 98.2%  92.0%
i 80.0% 66.7%

60.0%
i 40.0%
9 16.4% L, 17.0%
20.0% 0.0% 1.0% 1.8% /0%
i 0.0% —
BIPo Lodogocnm
Hdsymozmdo B Loerdbg@o 30060 bodoGromggem
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. <=-100dBm 0 (0.0 %)

z=-95dBm O (0.0 %)
Bachn
! dabBs <=-5dBm 10 (1.8 %)
=-75dBm 81 (14.2%) i
<=-60dBm 308 (54.0%) |
Kintrishi
Nature Reserve better 171 (30.0%)
! )n‘—)@("'\anlj
'; 5maT
i Nationalpark
i Mtirala Gomarduli
i 8 @nfnasl Akho amBsdrogmo.  chylo
| af**:?h"r"r r—l_h.u_ ! ."'"_Ehuac wi sﬂ""‘
ol
i Zeda
i Makhuntg.l’r'é’( aMe”s' Dghvani
; P hfolo 60
[ G o ©n3
i _,I'ﬂ 83920
i i
U
i Machakhela !
i ckardeg Planned
i RSCP, 8symo3mdo
: o . MBYMAIN0
. <=-100dBm 4 (0.7 %)
Eﬂ!m <=95dBm 2  (0.3%)
Ochkhamuri Leghugs
mhBsE :)ﬁc‘»l ™. Jm3s : <=-85dBm 40 (7.0%)
! _rl' : <=-75dBm 127 (22.1%) |
Jmd - 5
<=-60dBm 281 (48.9%) |
Kintrishi better 121 (21.0 %)
i |r Nature/Reserve
306¢@Madol
(0 " j‘" > 3G omm
i hofad . rﬁfﬂfépx ‘
i ‘ =) -
-I
Makhy™4uri Nationalpark :
i 35bof xo9f0 Mtirala Gomarduli
; ; 8@l Akho 8mddEIma.  chylo
i eIt = S TR puachewi bl
i v " -
b =
‘ Zeda Merisi
s >helvegtschiuri Mabbhum oS 85foLo Dghvasni
B gm0 X @360
; Gahio,, T A 3BG0e0
ar = o
: Machakhela
Planned i
L RSO B o P :'
! RSCP, boerdbg@o
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mBYMainn
. <=-100dBm 47 (8.3 %)
<=-05dBm 46 (8.1%)
Ochkila'nuri L Bachm
mAbsE o i Shas TN <=-85dBm 97 (17.0%)
Koft', * " <=-75dBm 146 (25.7%)
Jmd 0o
= <=-f0 dBm 186 (32.7 %)
¢ Kintrishi better 47 (8.3%)
L o Nature Reserve
- 2068 /030l
C Weymadfonm
hogae Bsatdsmo
P
Makh®™ Juri Nationalpark
8360l xomf0 Mtirala Gomarduli
. BBoMmD , Akho 3md¥Emo.  chylo
7{':}3;??” P A "%hu-ajlewi | Sl
g B _ -
o : kZheda o é‘:; Merisi :
o “helvegtschiuri Makhuntagar = a2 ol Dghvani
L : 3 ©3s6o
g 40500
GY i ‘11- 3
i ]
Machakhela
gkardes Planned
ANatinmwal iNa
RSCP, 30mbo bogsGomggwrm
The chart below shows the cumulative distribution of the Top1 Coverage samples of different operators
100 | —— ——§= o
90 = - _
80 T ——
70
60
50
W I Silknet (282; 1)
1 H Veon (282; 4)
B Magti GSM Ltd. (282; 2)
20
10
0 >=-75 dBm »>=-85 dBm >=-95 dBm >=-105 dBm al
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Ec/lo (db) ‘ 3o6Mo: -10db gMo: -15db
053000330 Loerdbgdo 30060 LsgsOmggmwm

<=-25db 0.2% 0.0% 0.0%
<=-20db 0.4% 1.6% 0.0%
<=-15db 1.6% 3.0% 1.2%
<=-10db 11.2% 22.8% 12.0%
<=-6.3db 40.5% 46.1% 39.2%
>-6.3db 46.1% 26.6% 47.6%
100.0% 86.6% 86.8%

80.0% 12.7%

60.0%

40.0% 22 8%

20.0% 220  46% 1o 11.2% 12.0%

0.0% —_— ]
(3990 Lodmom 3960

W dspymozmdo  BLowndbgdo 300b0 bodsGrmn3gwm

M OYMAIO0

Kintrishi
Nature Reserve
3068 Mmndol
Lsbmadfnmm
5.}3_&5:-):'10

Nationalpark
Mtirala
d@ommsl

afm38mmo
39630

Zeda

Machakhela
Planned
AMatinmal Na

ckardes

Gomarduli
am8sbhonmo

q"'!huac;iwi wm

Dghvani
o360

Ec/Io, 353000330
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<=-25dB 1
<=-20dB 2
<=-15d8 9
<=-10dB 64
<=-63dB 231
better 263

Chulo

(0.2 %)
(0.4 %)
(1.6 %)

(11.2 %)
(40.5 %)
(46.1 %)
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O m'ByMgaono
) <= -25dB
i Ochkhlﬂ'nuri Le <=-20dB
mAbstimmo If Shas Bba%ha"
i -;| PRE2 <=-15dB
Ko b :_l
Imd 5= <=-10dB
O (3 == -b.,
! ‘I Kintrishi 6.3 B
i - -|r Natur%seasefrve hatter
108, wdol
C M | I,‘\;‘s‘jrﬂaﬁnq.;m
hsfzd Bsadsmo
o .
: Makhifauri Nationalpark
836 smMo Mtirala Gomarduli
£ ~da i B0l Akho 3mBshonmo Chulo
22 Rl el "R
| wl .
: . e Zed
i = 1 ada s> Merisi :
i =t helwatschauri Makhunt Ml BGolo Dghvani
-; Gahio  BIBGpn o ® J 360
e B0 i
z o7 -
! Machakhela
i Planned
E AMatinnal Da
' Ec/Io, bogodbg®o
<=-25dB
<=-20dB
! <=-15dB
<=-10dB
<=-6,3dB
Kintrishi
Nature Reserve better
3058M0dol
i LabymaFomm
IE Bsatmdemn
Mak uri Nationalpark
i 8sbolizommo Mtirala Gomarduli
? i 3BomaL -Akho 3mBshronmo Chulo
! J’*‘Tj‘?ﬁf}"“ . mhuacaiwi w’m

{ '
s=fLhelvegtschauri

Gghio b‘m’wﬂ
i a ™M 1

Dghvani
8gtobo @360

Machakhela
Planned

{2 1
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0 (0.0%)
9 (1.6%)
17 (3.0%) |
131 (22.8%)
265 (46.1 %)

153 (26.6 %)

0 (0.0%)
0 (0.0%)

7 (1L.2%)

68  (12.0 %)
223 (39.2 %)
271 (47.6 %)
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v \',“:"

2.6. LTE ¢gdbmgmyo0sbg dmdm8sgg Jugergdo
| RSRP (db) 3560: -100dbm 3v)00:  -108dbm
I. 0om03mdo Loerdbgdo 30mb0 bogsOmzgwm
<=-115 dbm 0.0% 0.0% 0.7%
<=-108 dbm 0.0% 0.3% 1.9%
<=-100 dbm 0.5% 1.4% 8.2%
: <=-90 dbm 6.3% 7.5% 10.6%
<=-60 dbm 84.2% 80.6% 72.7%
> 60 dbm 9.0% 10.2% 5.9%
! 100.0% 99.5% 98.3% 89.2%
' 80.0%
60.0%
: 40.0%
20.0% 0.0% 0.3% 26% 05% 14% 2%
| 0.0% - |
’ (3990 Lodwom 39690 ’

W dopoo3mdo  MLowdbg@o 30mb0 LogsGmzgamm

~ U

<=-115dBm 0 (0.0 %)

<=-108dBm 0 (0.0 %)
o )03

-

<=-100dBm 3 (0.5 %)
<=-00dBmn 37 (63%) |
<=-60dBm 494 (84.2 %)

Kintrishi

Nature Reserve better 53 (9.0 %)
306@&madol
g LabymaFonm
[ B 3dsemo
Nationalpark
Mtirala Gomarduli
3@oMmaL Akho amdshonmo Chulo

3&'::::55;'3—\:“ﬁ . :huachewi S
33630 g
Zeda Merisi
Makhun BTN aogggo Dghvani
i om3s6o
ﬁeom

Machakhela
Planned

Matinmaalina

ckardes

RSRP, dsgmozmdo
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<=-115dBm 0  (0.0%)
<=-108dBm 2 (0.3%)
<=-100dBm 8 (L4 %)
<=-90dBm 44 (7.5%)
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The chart below shows the cumulative distribution of the Topl Coverage samples (RSRP) of different operators based on narrowband values
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The chart below shows the cumulative distribution of the Topl Interference samples (RSRQ) of different operators based on narrowband values
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The chart below shows the cumulative distribution of Scanner Condition Mumber of different operators
100
a0
B0
70
60
50 .
40 g
30 -
2 S
10 s
0 b <10 <15 <20 <25 <30 2l

I Silknet (282; 1)

H Veon (282; 4)

[ Silknet* (282; 8)

[] Magti GSM Ltd. (282; 2)

%,

| Cell Throughput per TTI (MBit/s)

100% -
90% - ]
80% -
70% -
60% |
; 50% |
40%
30% -
20% -
10% -
j 0% 1 105;130
: [0:15[ | [1530[ | [30:45[ | [45:60[  [60;75[ | [75:90[ | [90;105[ | : >=130
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Maximum and Average Cell Throughput (Mbit/s)
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3. »M503-GguEGHOL" IgOMPMEMY0s

3656000 9839dbgds dgoMEL, MMIYWOE 953MMOOMYIOMWos 93M™m30L J39Y69ddo (oo dMOEIBgmoO!,
00602, 3mwmbgmo? s bbgs) s 0035wolifjobgdl GHLEGOL Bo@sMgdsl MrmymmE dibgow Jowsdgddo
5 650mbmm 396369080, sbg3g FIIMIVom F30MgE  ILLbEIGdIME 3MbIGHJddo s LmBwgddo,
1553¢3MIMdOEIM Boa0LGMOEgO0L golH3Mog s bbgs.

N -

gy A -
luun“:: PR
i ——ss——

e

.........

1 UK, OffCom - 3569321006 309w0, Hmdgeog 5GdO9dL gm3gefmon® ,,M003-GgbE0L" 39835605 m39M5EMM9d0L
369d30mboMgdol ba®olbmd®mogo 35839690 gdol sagbols Jobboom.

? Ireland, ComReg - 3593709090, GHgbEob d0Bsbl Fomdmoagbl boGolbmdMm0g0 3sh39690¢gdol sy bs.

* Poland, UKE - 8569399¢069d9w0, 396356963010 Gab@dotgds. Gab@ol 8o%sbl §oddmaoagbl bosGolbmd®mogo s

39dbo3mMo  3oB39690ad0L  ogbs, bmerm  dg9gagdol  3sdmgd39gybgds  bgwl  Mfymdl  dmdLabmE@mgdgdol
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. —uttily

3.1. 306635363008656«36)‘5

LOOmO 2 SbHIZL ,M03-EJuEHOL” OML FodmygbgdEo 535M3EMOL BsO™MZ0L bidgdab:

e 533MIMBOEO  SVFMMZ00s: 3MI30BHIN0M, OMIOMSE 0FsOMYOS OBMB3900, FMdOWIMO
A96M30boergdo s 13BgMo; 3 gPmgMo  dmdowMHo  Ggmdobsewood Samsung Galaxy S4,
bmM309wgd9gh BomoL {odmfiygdoll mommgmwo Mm3gMs@EHMmmol dmdowrd Jugwdo; 3 gOmIEo
dmdowMmo GHgmdobseroom Sony Xperia XZ1, Hm3gdog sbmM30909096 dmbszgdms 40053930l
A9LGHMGOL MOMMYME0 M39MGHMEOOL dmdo® Jugedo; b3sbg@o Rohde&Schwarz TSMW-om
b Eogagds GSM/UMTS/LTE ¢9dbmemaogdol 13s60690s. b3sbgml 2556605 2 s8mw)300989mo

! 3b6G9bs, MMIgdo3 496mogLYdME0s 53EHMIMBOOL  LobmEegby. 13sbgMo swFMMzowos GPS*
9080900 dmfymdomdom, dobo B5EGbs 396msgLgdM0s 53EHMIMBOEIOL LobwyM3%BY.

o 331603530900l 30030Lool F96Mmd5d0 A9bMI3LgdYos 3 FMdOEIOO EgMdobsenro Samsung Galaxy
S4. 50bodbmmo  Ggmdobscgdo  3Mbd30mboMgdgb FbmEm© BBl  GHgMIobsgool  Mgg0ddo.
2396053L9d0L sa0wo FgMhgmos Logabowrol doduodserMms BEBOW MO Jorgdol mbol s

dobodserMo BPL-0l gomgscolfjobgdoom.

A9bGHOL OML MBOWD39WYMBR0w0s ICPLE sBMI3900 s Mbs 0gmb 4om3500ob{iobgdmwo ©sds@gdomo
909350™d0L mbg 5-15dB7, Moms 3md396LoMEaL Logbswol dowgzs 53GHMIMd0EOL Loermbdo.

* GPS (Global Positioning System) - 3@®d5¢0¥M0 30Do30mboMJdOL Lol#gds.

> BPL (Building Penetration Loss, dB) — 30¢9350Md5, ®mIgenbsg 39603006 Moom bogbswro d9bmdsdo dgmfiggolsb.
 iCPL, CPL (in-Car Penetration Loss, dB) — 80¢93500md5, ®mIgebog 296030l GHo@om Loabswo s3¢mdmdowol
Loermbdo 9gmfigzoLab.
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330930L BoGRREgddo 98v9d5390v)0s MG ,M503-GguGHOL” FoMTOME0, MMIJOE BoMO3L
00MMIM0  M39MGHMOOL  Jugarol >70%. FsMIOMGHO dMmoEegl Lods®mgzggurml dlbgow Joensdgdls s

9960303500039 gd0L dgBHgL bofowl, slg39 Moy LexEgdLs s bbs J30MgE albEgde 31969@gdb.
33935 3BoYds Ibsrggdol, Joesdqgdol s §399bol FMowdo.

3.3. 3mb5399900L 56s¢robo

33193530 dmyz560e0 45HBMIZ3900L 3w)degzgds M bBMmbzgymazowos Rohde&Schwarz Network Problems
Analyzer 36Hm650Mww0 M HOHYb3gEYMBom. 40583039008 s O0sMTgd0L bofowo s39dmwos Maplnfo,
Microsoft Excel cos MathLab 36mg@Msdwero «bmbzgumymgoom.

4. 39x8sLgdolL 3MG0GEIModgdo

4.1. 3m3560 3353Mdsbgdol AMALIbLYYEMYdS

295033900 FoMIMgdl 9aMgom §mgdEo ,,53sbxMOL 300b3030m, Losa PobloBPIMME0s Bo@ol MM,
35BoL OOHM O ©929696M5300L 39MHOMEO (56 F5000 3nTB0bSE0s). obowgm Lgbsto:

e DoMo bmM3090©9ds 08539 M3gMHSGMOMOL Jugado bsGIMME IMBOE 3HgM0bsEby;
o DBMOL Bobx oM - 100 fsdo, HmIgeos 99ygds:

Bocob Hodmfygds - 15 §odo;

bdm3560 Do®o - 100 {odl 359m3egd)eo Bocol Fodmfygdol bobamadwogmds;
3979Do Bl meol - 10 (odo.

3030l 2963gmMgds.

O

o O O

299g9b9090s 930LwRso Mgx0do GSM, WCDMA 56 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

bdm3560 259mdsbgdol GgxoUdolsl 0DMIGOs s BOBWYdS 98I0 F0MHOMSWO 3560539 BHEO:

e Failed Calls — 603600 3603369wmds: < 4%5;
e Good Call - B36meo 36093690 mds: >= 96%;

8 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, 3396

rehtiiied
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. Cail SetupTle—%Qgﬁgj@o 9600369cmds: <= 5(0.

Failed Calls: §56v99539dmo@ 256bmGE30gwmgdmo Hotgdols (Failed Calls) 36Hm3gbdwyaro 3s6396909w00:
9902905 999Y39GH0w0  BsMgools 96 dMALobmgdol 56 sMBYGOIMOOLLD. (Call Canceled) - GmqLss
96M30bscrols JogH 0bo306939e0 bdmgzsbo godmdsbgds 396 bmM309wgds. IMALobwMmgdol 56 sOlYGdMdS
(No Service) - ©m@gbog ©394s09gds 396 bgMbgds Lo gRMmbm ImALobwyMmgdol 56 sOLYIMIOL odm.

Good Call: {o6353gdmo© 29bbMME0gwgdmo Hatgdols (Good Call) 36Hm39bGH Mo dsB3969dgeo -
MHmOLSE IMBOWMMHO BHYMI0Bo s53Bogbol Fglisdsdol Immbmgbsl Jugerdo, Gol 99993 bMME0I DS
Jugol 8oge MglmGLYdOL godmymas, LEdMEWMM SdMbI6EHOL FHYMT0bIW ™MD 353806MH0OL AYMYdS o,
239BLsBEZOHMo OHMOL 89309, 39380M0OL 3MHgdEHwo T9HYy39Ge.

i Call Setup Time: 353d060L Y5900l O™ (Call Setup Time, (599070), O™ OHMIG0E 290OL 5dMBI6EOL
B0IH0L 53609530096 MIsrme© bdmzs60 39380M0OL sTYsMINdSAY.

4.2. 9mb539005 350053930l AMALEbMYdS

9bs399m5 49053990l dMALsbwMmgdoL Fgx3sL9d0l JoBbom, MOmNMgMEo bglos gyqds Lbgsalibgs babols

0535009090096, IMbs3gdms BoG3z06Mm30L LoBJs®ol glogsligdws BoFoMms, dmbgl BodloMgdwyeo
Bmdob gsools byM3zgOBY 5BHI0MOMIs/bsdMmEZ0MHM3s (ETSI TR 102 678-1 ¢193mdgbs309):

e 300536905 Mm396M5BHMMOL Jugwmsb, bglool 4obLBS s 3MbEYJLEOL sgG03s:30s (Attach);

e ICMP Ping - 10 {}sd0 bglboolsmgol, mommgwyaro 3060l Good-sm@o 3 §id, 1000 dF. Ping-b dmGol
e HTTP Bs®gommgs (Kepler reference WEB g396c0 ETSI TR 102 505 V1.2.1, dmEool ot 30 §sdo)
e HTTP DL (HTTP Bs8m@H3060:039, 10 {590l gobds3emdsdo, dmaol codm 10 sdo)
e FTP UL (FTP 36m@™3meoom 10 {580l 396853emdsdo bghzgag s@3ommas, dmgool o 10 {sdo)
e Lgbool sbwm®mgs.

9mb53990 o390l Fg8sL9gdoLLL 0DMTgds T98IYO 3565093Jd0:

e ICMP (Ping) - 306905, Hm©qLsg <=90 9.
e HTTP (Downlink Speed) - d0bodsgr®o: >= 0.2 330@/{0; 3060: >= 5.5 3do@/f0.
e FTP (Uplink Speed) - 30608s¢qrw®o: >= 0.2 3d0@/(0; 306090: >=5.5 3do@/(0.

| 4.3. GSM giigeol sxsM30L dsbaliosmgdergdo

MmO 3 360100, GSM 3md0Mo 3HgMobserol LEedoww®o 8scmdobsmzol bszds®obos -92 dBm?
900900l ©mbg (RxLev), Bop6od 8bg39wmdsdo Mbs 0dbsl doMgdmwo 5©sdosbol Lbgmwoom s

© 139dBH®0oL s BHgdbmeMaool Y3sHESAY6E 0, 2023




339603530990l 3m3oLos

836(063'8(;7 b@mﬁo?&'@o ééﬁbgobbblo 39903999000 Logbsrol sbs3sMYgd0, s gl FsB3969dgdOo sfg3L
-80 dBm?! (RxLev).

GSM Jugendo 0BmIgds s BoLEYOS MO0 FOMOMOIPO 356M53YBHMO, OMIYE0E FIBLIBOIMZL WIRIMZOL
Dmboby s ba®olbl RxLev s C/1.

RxLev: 15356960l 3096 gobmdowo GSM boabsgrol 30360 LoEyO0Esb d0gdmwo Logbswols mby
RxLev, ®m39wog 30Jbo6Mgos 25bmdzol 3063609@GHwe §96O G080 s §a0dmaygbl borg3gomglic Logbowls
9m (399990 M 35:300B5M30L. J3o60: > -80; (3991000 <= -92 ©dJ.

C/T: 35005939b0bs s 0b6@9OR9M96(300L Botrmds C/I12. Brghmwo 360936gmmds: >= 1813 d.

- 4.4. UMTS gugemol osgo®3ol dsboliosmgdangdo

OMamO3 36mdowos, UMTS (CAT 3)M 3mdoww®o ¢gemdobsgrol bedoww®o 38s0mdobsm3zol Lozds®olos -
95 dBm™ 300gdol mby (RSCP), 3s3Ms0 3bg39e™ds30 Mbs 04658 50gdw9e0 5@s30560L bbgmmom s
396Md590/53EHMIMd0T0 209mfF39991e0 LobsEol J0Eg35MdS (ssbEMgdom 8-12dBm), 9 35B3969dgd0
50f93L -85 dBm. Bmy050, 3oblsbmzmeos 898090 ©™bggdo 3900l 9dsdMEMdOLIMZ0L: 3060 (RSCP
> -80 dBm), Lodgocom (-80 dBm >= RSCP > -95 dBm) s bybo (RSCP <=-95 dBm)'.

UMTS Juge8o 0bmdgds s i3s1gds 0o doMmomso 350539@ 60, MMmIguog goblobng®ogl osns®3zol
Bmbobs s ba®olbl RSCP s Ec/lo.

RSCP: do@gdrgaro boabogrols ombg RSCP (Received Signal Code Power), 5649 3009390 bogbogools 3mool |
LoddEs36MY. 29BLEBOZOos UMTS ¢9dbmermyools Jugerdo. 3o60: > -85; 390 < -95 ©dd.

Ec/Io: boabsw/0bEgmagmabaool gomomds Ec/lo. 3otgo: > -6.317 ©d; 399000 < -15 d.

4.5. LTE gdugeool @sg3s630l dsbsliosmgdemgdo

LTE Jugedo 0Bmdgds s 3ol ds OH®yMO 3 oMM, 515939 b3S ods@gdomo:
! e RSRP - 35630: > ~1000080'; (39000 < -108c0d0.

19 ETSI GSM recommendation 03.30: BPL M0 15-18 dB-ob dlbgow @absbangdmen 34964¢30 s 10 dB-ob Goombgddo.
§0bs0gdsMg 33093580, Rohde&Schwartz-ol ©930m39bs305D9 oyMbmdom, 359mygbadmwos BPL=12 dB.

1192 dBm+12dB = - 80 dBm.

! 12 Carrier to Interference ratio

' 13 Jérg Eberspéacher, Hans-J6érg Végel, Christian Bettstetter, Christian Hartmann, GSM — Architecture, Protocols and Services,
2009, 33960 26.

14 Category 3 - 89-3 35¢)93O00L FOHT0BIWO. PHOMNMIMNEO 35EJRMM0S FBLIBEZHZL BOWMIGO G9OHFoBsE ol
003BMB05OMBOL MBYL, A50s(39d0L JoglodoErwE LT sgzMgL, 535 M) 00 IMALIHHYMYGOOLMZOL 530 gdIE
306md70L s Lbgs.

> ADVANCEDCELLULAR NETWORK PLANNING AND OPTIMISATION, Ajay R Mishra

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

7'D. Fox, Testing UMTS, 2008, 93900 117
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339603530990l 3m3oLos

RSkQ— 306;6> —9@6, égj@o < -12¢00.
e SINR - 35690: > = 10000; 319000 < 5@9.

e MIMO usage - 3560: > = 95%; (399000 < 90%.

o CQI - 396p0: > =10 (64 QAM"); 37000 < 7 (QPSK?) (0630353090, 39056)900000)
e CN - 30690: < = 10; 3000 > 10 (0bx3m&®ds30vme00, 990056MH5d0m0)

e Cell Throughput per TTI (06g3m®3s30wo, 3905690000)

e Maximum and Average Cell Throughput (0bgm®ds30meo, 9900s60Hgd0m0)

RSRP: 693396096 veo bogbswrol domgdywo boddwsgz®g. (RSRP - Reference Signal Received Power).

390539360, OHMIgo3 358tm094qbgds Loabswrols EMbob yolsbmds

. RSRQ: 953969600 Logbserols domqdol ba@obbo (RSRQ - Reference Signal Received Quality). 356539@&®0,
l MIgog FomBmoygbl Logbsw/0b@ghggMgbool BsGEMBOL  Lsbmd JOHmgMWL s blsBEIMH3L
Loabaogols ba®olbl

SINR: bLoabseol BsMPMBdS 06EIORIMNBE0LS S oMb (SINR - Signal to Interference and Noise Ratio).
390539360, OHMIgwog Jomdmoyqbl dmEgdemo Logbsol Loddwsgmol BsMEMdL 0bEgMxgM9gbiools
1035300 (FoMIM0ddbgds Lb3s LogbosrgdOLvsh) s SMBTO sOLYdMEO bTsMOL LOTISZMHOL K 5Tb.

MIMO usage: MIMO-U ¢9dbmamyool gsdmygbgds dmdowdHo m39Mo@m®mol Jugudo (36m396@ma).

CQI: s®bob bamobbol 0bozs@memo CQI (Channel Quality Indicator), s®bol bsGobbmd®mogo dsb3969d9wo0,
O@Ioms3 39b0LBW3MYds 35300M0L baolbo.

CN: 3oMmdoomo Mogbgo CN (Condition Number), GmIgwog o0dwg3s 9Mm3wg350000 06035305l
Logbor/bgerdgdwol GsME™dol Jglobgd o3 99930wgdgwos  0bBMOTs300L  s0EYgbolsmzols MIMO
2390053990l 8399 MBsEYbM SO0, 64 AoBLIBOZMIZL M) Modgbs Fgmderos MIMO Lol@gdsl
| 239BsbmM30gemlb LogMH oMo IMEE03wgJuoM9gds dmEgdMEo Lobow/bgrdgduol BoMmEMBOLSMZ0L.

Cell Throughput per TTIL: 303930l 2595MHBsM06Mds gos39d0L MOl 0bEgM35¢do (Cell Throughput
per Transmission Time Interval (TTI)). 5&s69dl Lsobgm®dsom boliosmU.

I Maximum and Average Cell Throughput: 303900l dodl0dsIMO S Lodwsem  2o0ESMBIM0DbMdS
i (Maximum and Average Cell Throughput). 5¢s6g0L Loobgm®MIs30m boliosmb.

1964 QAM - Quadrature Amplitude Modulation, 335@®5@®M¥E0 533C0EHMEOUIMO JEYEISEOS
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