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d0g6, 96256000 FmoEegL ,M503 GILAEHOL” 0bxMMBsosl s TJobo Jobsbos  Tmgwro Lads®mMzgermli dslid@odom
9md0H0 ddLsbHgMdYdoL ba®OlbOL 33¢0935 s IMboGHMGOObYO.

dbgogLo 33e939%0 93MM30L wdgBgl J39y690do GBHoMgds s dobo Fobsbos Imdow MmO FmAbobwMgdol dsbIGBY
XBLowo  3mb3MM9bEooL  AsdE0gMgds,  FMALObMMAdIBOL  boMolbol  AoBOMEIL s 39300M0L  FEAMIMBOL
0bOYB3gYmBs.
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39MyMOB0Mwo  90Mgowo,  0bGHIOBIObzool ©mbg,  BoFoIb  B0FIBY  oILZOL  3MOGIEHIXOMDS,
3956bmG309wwgdmwo HBsmgdoL LGHoEBHOLE03S s Bbgs. LogMmsdmMOlm 3ModE030olL s MY3mTgbsEogdol dobgwzom,
0000M9)0oLsMZ0L  QobLHBOZMMWos dglsdsdobo KPIs (Key Performance Indicators), ®mdwmgdog 4965306H:md9096
§968500md0l doMH0mE Tobslosmgdergdl. 51939, 2oBLsBEIGWWs Jugwol Bwbdombo®mgdol bbgs d60dzbgwrmgsbo
3965093Mgd0 (3bOH0wwgddo s50bodbyos, MMamME 0brMMTs3010), MHMIdOE BYRS3egbsl sHYbgb shgmero
9dLobmm9d9d0L bomobbby.
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. 2.2. Voice Calls - bdmgsbo bsegdo (GSM, UMTS)

Good Calls 3560:  296.00% 3v©o: < 96.00%
i 000330 Lbogdby@o bgwgo
96.1% 95.1% 89.0%
Failed Calls 350M0: <4.0 gv©o: >4.0%
i
; 3530003030 Loangbg@o bgwgo
3.9% 4.9% 11.0%
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800
700
600
500
400
300
200
100
0
0500003030 boendbgdo bgergzo
No Service 25 30 74
W Call Cancelled 5 7 13
W Good 746 712 704
H Good M Call Cancelled No Service
Call Setup Time (s) BogGmmo 8603369emmds: < 10s
05003030 Lbogdby@o bgwao
<10 32.98% 90.59% 67.90%
10-15 64.61% 8.43% 31.11%
>15 2.41% 0.98% 0.99%

2.3. 3mbs3g8ms 35053930 dmdLsbmegds (LTE)

ICMP Ping average (ms) 3o6yo: <90 go©o:  >90
05303030 Lbogdby@o bgwao
35 45 61

p— L

0 10 20 30 40 50 60

Ping-ob (o353 900 30900l 36:mE9b@ Mo 3563969890

boewgo
Lboedbgdo

053000330
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Lo T TP aaiena) RETTRS

HTTP Average- Data Rate (3d0/$0) 39Ma0:  25.53d03/f0 3Mo:  <5.53803/F0
0530003030 bogrdbg@o bgwgo
59.7 48.4 17.4

HTTP 36:0@™30000 3500l 35dmfgHolel sg30duoMmgdmwo bsdoswm bobdsmg (Ad0@/fd)

bogdbgo

48.4

003000330 59.7

o
=
o
N
o

30 40 50 60 70

Kepler-ob 43960 BsdmGH306000308 OML s830JuoMgdwEo sdrgsem okdstg (3d0&/(0)

Lgwrgo 1.22

LoerdbgBo 1.39

1.53

050000330

o
o
[N}

0.4 0.6 0.8 1 1.2 14 1.6 1.8

HTTP 36H:mG™3me00d 3035Omm30LsL Ho®do@gdnwmo 30gdob 30mEgbdmwo dskggbgdgaro

Lgrgo 99.0%

Loergbgho 91.6%
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ST i s o e e s SETTRECN ]

FTP Average Data Rate (380¢/$0) 30630: = 5.5 3bo/fd 37Q0: < 5.5 330¢)/fd
0530003030 Lbogrdby@o bgwgo
! 15.0 14.8 7.4

FTP 3603 ™300 83500l 5E300030LsL ©sx50gboM9dveo bydrgscm bobdsmg (3d0@)/fd)

—— ey

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

FTP 3603 ™300 30950mm30LL Ho®Ts3gd1eo (300980L 30m396@ o dshggbgdgwro

p—

2.4. GSM 9dbmemp0sbg 8mdwmdsgg Jugergdo

| RX_LEV (dbm) 356M30: -80dbm GMEo:  -92dbm
: 0om03mdo Lbogrdbg@o bgwao
<=-96dbm 0.2% 1.0% 4.2%
<=-92dbm 0.3% 0.4% 2.3%
<=-80dbm 3.6% 3.7% 24.9%
<= -56dbm 64.1% 64.2% 64.1%
‘ <= -40dbm 30.5% 28.7% 4.5%
! > -40dbm 1.4% 2.0% 0.0%
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100.0% 96.0%  94.9%
90.0%
0,
Sg'gf 68.6%
i 70.0%
60.0%
50.0%
40.0%
30.0% 24.9%
20.0%
0,
10.0% T 3.6%  3.7%
0.0% L .
(39O Lodmom 3960

B dspyomozmdo  BlLowdbgdho BLgango

‘ mgﬁmﬂibn l <=-96dBm 3 (0.2 %)
SO0

<=-92dBm 4 (0.3 %)

duM30mn

- < <=-80dBm 50 (3.6%)
i | O‘H'i*rrpn by ﬂwﬁ
i iy J [ <=-56dBm 890 (64.1%)
H -
l; " | _
| ﬁ”;"“f’: > <=-40dBm 423 (30.5 %)
l Iy | >=-40 19 (1.4 %)
i |
i - |
= ‘ "
"y
“ )
NSy 75
| S
; Mmool
ik bobb&f{ ) ‘
] i
] .\
i batagspmn
!
: dmA§ma: ogdgob ¥
H 3 . AM 220MAMn 1
RX_LEV, o00030d0
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b \j\'_}m::l”ﬂb- —
sé\mgom@n l <=-96 dBm
" j <=-92dBm
| 3 o Osgmo A < <=-80 dBm
: r ¢ v 'u J L ] Lyfihag =
J ' <= -56 dBm
A ‘
L ,"f R I <= -40 dBm
/ 1
. >=-40
1
i {
s agm,a,f/ e ’-‘um
— . =, L o
L
: buﬁx‘:?sogwm bn(ﬁ:&)_
i \ Y __bodf
H N
; WL o v -
| 2
| b 0 el
RX_LEV, Logrdbg@o

ENI M‘n’fj@”ﬁfﬂ l <= -96 dBm
-l ST g <= -92 dBm
| ¢ o
& T 4.0 OSPRED baRhahg 80 dBm
2 - J 4 .
| Sysegntn J 3 v o <=-56 dBm
§ . a .
| ) ’ o o <= -40 dBm
] Lk e o 4 ) Manandomnna
L = i L == -40
I - . !
i 7 i X %
v ¥ ,___"__:; N
! N /Fi = o F \\\ & 0P
i gl & N
,"‘ ] I b \ \\ ol
J 14 ] N ] i
P = L ' BbudeMn _- sy JERPEL g T "
3 -
0 Do0N

-

P

byMsdn
badyt

\//7

P

© 139dBHM0oL s BHgdbmeMaool Y3sOEHIOE0, ImboBHMMObAOL X aMs30, 2024

14

51
894
400
28

58
32
348
895
63

(1.0 %)
(0.4 %)
(3.7 %)
(64.2 %)
(28.7 %)
(2.0 %)

(4.2 %)
(2.3 %)
(24.9 %)

(64.1 %)
(4.5 %)

(0.0 %)
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
100 — — o
: 90 $— -
80
70
60
50
40 -
0 [ Silknet (282 1)
20 W Celifie(282; 4)
0 E Magti GSM Ltd. (282; 2)
0 >=-85dBm >=-95 dBm al
C/1 (db) brgtrmmo 360936gemmds:  18db
0om03mdo Lbogdby@o b0
i <=8db 0.3% 3.2% 3.2%
! <=14db 4.3% 12.0% 7.5%
<=18db 7.8% 10.3% 9.9%
<=24db 19.9% 23.8% 22.5%
<=32db 54.4% 42.5% 50.3%
>32 db 13.3% 8.1% 6.6%
100.0%
90.0% 87.6%
79.4% H
80.0% 74.4% !
70.0%
60.0%
i 50.0%
40.0%
0 25.5%
30.0% 20.6%
20.0% 12.4%
: 0.0%
GOy 35630
i Hdsyomo3mdo  Blowrdbgdo BLgargo
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330Hgcnb
0339010000

dompzomn 4 (D 3 O/OJ

F
h
L Gyo\tqm
o
| N

59 (4.3 %)
108 (7.8 %)
276 (19.9 %)

755 (54.4 %)
185 (13.3 %)

N
byMadn

bafsgaymn
__bodyf

dmfxma-

C/1, 85003380

‘ tons ' I <=8dB 45 (3.2%)

<=14dB 167 (12.0%)

dsmp3zomn

< <=18dB 143 (10.3 %)
<=24dB 331 (23.8 %)
<=32dB 589 (42.4 %)

{ better 113 (8.1 %)

A
byMadn

__badyh

bafagsgenn

AmfsmA.

z C/1, bogrdbg@o

STITE R 2
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Badhoen : S50l l <=8dB 44 (3.2%)
_\Q\ﬂja'n\@‘n
<=14dB 104 (7.5%)

<=18dB 138 (9.9%)

byl |
,)WO <=24dB 312 (22.5%) |

i <=32dB 699 (50.3 %)
better 92 (6.6 %) ;

bafsgayen
p.

dmfgma-

C/1, byego

1

AM 23AMAMA

2.5. UMTS ¢9dbmemaosbg 3mdwmdsgg Jugergdo

| RSCP (dbm) 3o0ao: -85dbm gmo: -95dbm
Bopm030180 bowdbg@o byEo
<=-100dbm 0.0% 0.1% 0.1%
<= -95dbm 0.0% 0.3% 0.2%
! <= -85dbm 0.4% 1.2% 5.0%
; = T 2.4% 4.4% 19.8%
; <= -60dbm 77.1% 78.6% 72.5%
S eadbm 20.2% 15.5% 2.4%

52 hs - Ay
P P ey =
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100.0% 99.7% 98.5% 94.7%
80.0%
E 60.0%
40.0% ]
20.0%
0,
00% 04% 0.3% 04% 12% 0%
0.0% r—
(390 Lodwoeom 3960 !

Hdsymo3mdo  Blowdbgdo BUgargo

dufpzomn

' 33960000 l <=-115dBm 0 (0.0 %)
30430000

<=-108dBm 0  (0.0%)

. <=-100dBm 5 (0.4 %)

<=-90dBm 34 (2.4%)

<=-60dBm 1095 (77.1%)
better 287  (20.2 %)

bofsgonen
o

dmftmad-

RSCP, 9syoo3mdo

SIRUE
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J40font l <=-115dBm 1 (0.1 %)
3439010090

<=-108dBm 4 (0.3 %)
<. <=-100dBm 17 (1.2 %)
<=-90dBm 61 (4.4 %)
<=-60dBm 1101 (78.6 %)
better 217 (15.5%)

bofagspn

dmftma-

RSCP, boardbg@o

: atony l <=-115dBm 1  (0.1%)

<=-108dBm 3  (0.2%)

dompzomn

.<=—100dBm 60 (5.0%)
<=-90dBm 239 (19.8%) |
<=-60dBm 876 (725%) |
better 29 (2.4%)

Amfemd-

RSCP, bgwgo
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100 44— »
i 90 _—
80
70
60
50
0 o Silknet (282; 1)
0 W cellfie(282; 4)
23 I Magti GSM Ltd. (282; 2)
1 :
; 0 >=-75 dBm >=-85 dBm >=-95 dBm >=-105 dBm all '
Ec/lo (db) Jotgo:  -10db 3wjo: -15db
i
i
'r 0om03mdo Lbogdbg@o by Rg0
i <=-25db 0.1% 0.0% 0.0%
<=-20db 1.4% 0.7% 0.4%
| <=-15db 4.9% 2.7% 1.2%
<=-10db 18.2% 14.9% 11.3%
<=-6.3db 35.4% 34.9% 37.3%
>-6.3db 39.9% 46.8% 49.9%
100.0%
90.0% - 87.2%
80.0% 75.3% i
70.0% ;
60.0%
50.0%
: 40.0%
30.0% 1595
20.0% T
6.4%
10.0% 34%  16% .
| 0.0% - I — -
i GO Lodumsem 3960
B Jopo03mdo  EMLowdbgdo MULgwgo

ity
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330Mamnby

Somogomn O33N

<=-25dB 2  (0.1%)

<=-20dB 20 (1.4%)
el <=-15dB 70 (4.9 %)
<=-10dB 259 (18.2%)
<=-6.3dB 503 (35.4%)

better 567 (39.9 %)

AN
byfadn

bafasgsyen
__badyf
-

dmegma-

Ec/Io, 353000380

‘ Jagfmnl l I <=-25dB 0 (0.0 %)
204390100N

<=-20dB 10 (0.7 %)

\m sARmAMmA

dsmezomn

£ <—-15dB 38 (2.7 %)
g;ﬁm)
B <=-10dB 209 (14.9 %)
M_ |'.'| o <=-6.3dB 489 (34.9 %)
i/ L\..‘\‘ better 655 (46.8 %)

N
byMsdn

__bodyt

ity
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St <=-25dB 0 (0.0 %)

Soposaa 043901000

5 (0.4 %)
14 (1.2 %)
136 (11.3 %)
450 (37.3 %)
603 (49.9 %)

D
byMadn

___badyt
; Ak smAL bgdgab * !
i Ec/Io, byewgo
| 2.6. LTE ¢&gdbmgomy0sbg 3mdmdsgg Jugergdo ,
| RSRP (db) 3560: -100dbm 3v0:  -108dbm
0530330 Lboedbgdo bgwgo
<=-115 dbm 0.3% 0.9% 0.8%
<=-108 dbm 0.6% 1.0% 1.7% i
<=-100 dbm 2.3% 3.1% 6.2% E
<=-90 dbm 11.6% 16.5% 24.7%
<=-60 dbm 81.5% 75.1% 65.4%
> 60 dbm 3.7% 3.6% 1.3%
: 100.0% 96.8% 95.2% g1 .49
80.0%
60.0%
40.0%
20.0% 9
; 09% 1.9% 2.5% 23% 31% ©62%
O'O% — I -
(3990 bodmom 3560
| W dspyomno3zmdo  EMlLowdbgdho MLgango

EaTE R 2
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Tel K : f . <=-115dBm 4 (0.3 %)
3960 \
istavi \ ' RET <=-108dBm 8 (0.6 %)
ydpbosg &y
! mii s i b';hfe"i Satschchere <=-100dBm 30 (2.3 %)
- Zqajubo oot Kurset e T
fugote " L g - e <=-90dBm 153 (11.6%)
f
{ Katskhi | !
| ag Golea <=-60dBm 1075 (81.5%) |
{ amfl f'
Didi Jgaishi o3 : - g \;1 better 49 (3.7 %)
@ Fon ar
Kulathi xobdplo i by y rl Lagfo amfnbm ’: ‘
Jopsdn Muchiani 7 1 4 "Th
i : 8l Terdsdola Kveda Sazano | Mandaet| " ]
.- s ) 86 Georgien
558 ~~7ada Sakg
i %y00n by
i
: 13kl - Meore ggi o i T )
7 | oo Boldiaido i
130bm 5. P soha ) en ki
i Baghdati Puti t‘e
H damdhemin o, :‘-, \
i sk 4 1
i Vardzia ®harkqauli Surami
i arigal
3fdos bofigsima Legfhafo
1 1
: Chaschu
i £ Kvishkheti.~bBfo
&k (U J3odbgonn
Akhaldaba
; abarmmods- ..
i Nedzvi |
' Mananad ..
i RSRP, 85300330

i Martwill
i @300

4

>
Tsphunkuri
Mo

k. <=-115dBm 12 (0.9 %)

ALY <=-108dBm 14 (1.0 %)
Syt
3# <=-100dBm 43  (3.1%)

Khreiti

bfagnon
: <=-90dBm 231 (16.5%)
! Kaskmmﬁfr <=-60dBm 1053 (75.1 %)
3
] f‘ : ;i better 50 (3.6%)
{ t
1 Sveri M
Kulaghi X9 { ﬁ lagfn ‘4
‘5 'mﬂn |i‘f- .I.-.
la Kveda Sazano Mandaeti . ]
i Babiwigma Georgien

N
- g k \

. Meore §fff ‘ Wi . i iy
Amal vf'; %J ofin Bl ;Ej,‘; {En
TRt Baghdati i
bemghamn i e

i Vardzla arkaauli Surami
£ 3bmwo limfrsfo
Chaschu
r %va Kvishkhetj.be@fe
ut 3540 J30dbgan
d
F “Akheldaba
Sailkne sbamppsde-
H L..m!:aa Nedzvi
e, Managed ",

RSRP, boerdbg@o




339603530990l 3moLos

Martwili T BRI T ai=a
Tofpurai : l . <=-115dBm 10 (0.8 %)

Pere <=-108dBm 21 (1.7 %)
Byl
i ;;“;,;“n Satschichere ﬂ <=-100dBm 78 (6.2%)
_ ! <=-90dBm 312 (24.7 %)
Katskhi mf
1 S <=-60dBm 827 (65.4%)
Ghamii Hh— C— :
C I |Il,I - [ better 16 (1.3 %)
Kuleshi X00P90 -rrF!"I Uzgfn ] 1
Jopeto gﬂ um%nm la Kveda Sazano s Mandaeti
X T e A Boicpugom Georgien
uggt 8oy Zada Sakar; j
’ 1 DHRW s e :
: Ll-l" a Hgﬂll Mol S : P et B,
t obm Amal LU BOUE “ F
‘ i qu s *E@Jé-\ Baghdati Puti ks I IS?
i dapdhamn o= i
E ] ' i urami
| g st
. . Chasch
; IJ' Zve Kvishkheti~badgf
| Jzndbgmn
L “Akhaldaba
1 i sbomggads e,
H Sajme s
i L'wl;ga Nedzvi
g Managed" -, ,
RSRP, Lgergo '
The chart below shows the cumulative distribution of the Topl Coverage samples (RSRP) of different operators based on narrowband values
i 100, — ——
0 __-___—-J___ > - g
M - //
70 <
ﬁﬂ ,/ -
50 f_/ g
i o e B Silknet (282; 1)
30 - W Cellfie (282; 4) i
20 Y I Silknet* (282; 8) i
10| | Magti GSM Ltd. (282; 2) ;
0 ? — — — — &
>=-75 dBm >=-85 dBm >=-95 dBm >=-105 dBm all
RSRQ (db) JoMgo: -12db gmo: -15db
3s3m03m30 bogrdbg@o Lbywrago
| <=-20db 14.7% 1.4% 6.9%
; <=-15db 47.0% 31.9% 56.3%
<=-12 db 23.2% 34.1% 19.5%
<=-9db 11.4% 24.2% 12.7%
: <=-5db 3.3% 8.3% 4.4%
>-5db 0.4% 0.1% 0.2%
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100.0%
90.0%
80.0%
70.0% 61.7% 63.2%
60.0%
50.0%
40.0% 33.3% 34.1% 32.6%
30.0% 23.2%
19.5%
20.0% ) 15.1% 17.3%
I mulB
0.0%
(390 bodw)oerm 3960
Hdspomo3mdo  Blowdbgdo Blgrgo
Martwili 'd
- I <=-20dB 194 (14.7 %)
Tsfhunkuri
dpabsghe <=-15dB 620 (47.0 %)
femistavi Pare:
Yoo A} - % <=-12dB 306 (23.2%)
i - Taibi bié:hmu Satschchera
ﬁﬁ”@ﬁn fonks Ku%;;i_ i Aol o _ﬂ;.ﬂaﬁi_' E <=-9dB 151 (11.4%)
", Ry U f avana
L o ko = 9( . == 9
| ' ) I W 3 { Katskhi T;C.TEB‘ Gr a2
i, ! I . 3 ofa
f 1t ! \ Sy’ & by | better 5 (0.4 %)
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SINR, bgergzo

The chart below shows the cumulative distribution of the Topl Interference samples (SINR) of different operators based on narmowband values

<=-10dB 16 (1.3 %)
<=0dB 304 (24.1%)
<=5dB 337 (26.7 %)
<=10dB 280 (22.2 %)
<=15dB 193 (15.3 %)
better 134 (10.6 %)
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| Scanner Condition Number (CN)

The chart below shows the cumulative distribution of Scanner Condition Number of different operators
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Cell Throughput per TTI (MBit/s)
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[0;15[ | [15;30[ | [30;45[ | [45;60[ | [60;75 | [75;90[ | [90;105[ | [105;130[ | >=130
B Lowdbgho | 36052 | 11112 6333 3766 2439 1671 1540 2697 10691
B 90 15556 | 6289 2849 2086 1287 878 608 731 806

W 3dspmogmdo| 28088 | 10980 | 5880 3460 2598 1854 1678 2337 10976
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3bgo®modo guwdbgds dgom©L, GMIGEoE 93MMO0MYIMWos 93Mm30L J39969ddo (oo dMOEBgMO!,
00602, 3mEmbgmo® s bbgs) s 0035olfjobgdl GHILEOL Bo@sMYdL Brym®i Aubgow Joesdgddo
5 650mbmm 396369080, sbg3g FgIMIdom F30MgE  ILLbEIGdIME 3MbIGHJddo s Lmywgddo,
1553GMIMBOEIM Foa0LEMOEgO0L goLH3M03 s bbgs.

i T

LTI e
""I“:::: RES S |
W ——==—

:unu. : < ’.:
g

I 3.1. g59mygbgdmo 535Mm5EHwGS

Lm0 2 SbobI3L ,M03-GJuGHOL” OML Fodmygbgdmer0 535M3GVIMOL PsOMZ0L bgdgdab:

e 533MIMBOWO  SOFNMZ0w05: 3nI30GHIO0M, OMIOMS3 0sMMYds QoBMIZgd0, BMOdOEMHO
! A9Mdoboergdo s LIbgMo; 3 gPOgMwo  dMmdoEHo  GHgMdobseroo Samsung Galaxy S4,
% bMOE09wgd9b Dol [o9mfygdsl mommgmmo Mm3gmo@mcmol dmdowv®d Jugwdo; 3 9MHmgMEo
dmdowMHo GHgmdobseroom Sony Xperia XZ1, Hm3wgdog sbem30909096 dmbszgdms 40053930l
AILGH0MIOL 0MNMYM0 M3GHSGMOOL IMdOE Jugedo; b3sbgo Rohde&Schwarz TSMW-om
b6 3090905 GSM/UMTS/LTE 9d6memaogdol b3sbo®mgds. 13s69ML 2558605 2 sdmm300989wo

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

? Ireland, ComReg - 359309090, GHgbEob 0Bl Fo®dmoagbl boGolbmdMm0g0 3sB39690¢gdol sy bs.

* Poland, UKE - 8569399¢069d9w0, 396356963010 Gab@dotgds. Gab@ob do%sbl §o®dmaoagbl bosGolbmd®mogo s
39d603m60 05639690 gdol  ©oygbs, bmem  Fggagdol  asdmdzgybgds  bgal  MFgmdl  dmdLobmEmgdgdol
29098 ™dILIBL 5 KBLIRO 3MBINMIBEOOL SGLYEMBL 35380MEHOTMBOL BIBIODY, . isrrmrrnas:

215ET8)

EaTE R 2
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- ti RS

066360, @51360(3 "2)3607531)3613@05 933™IMdool LobMogby. 13IsbgMo svFMM3z0wos GPS*
0000900 dMfymdoEMmdom, JoLo 965E9bs gobmoglindmeos 53EHMIMdOEIOL LobMI3DY.

e 3031603530900l 30dobool F96md5d0 A5bMI3LgdMos 3 FMdOEOO GgMdobsero Samsung Galaxy
S4. 50bodbMmo  Ggmdobscgdo  3Mbd30mboMgdgb Fbmwm© BBl  GHgMIobsgool  Mgg0ddo.
2396m53L9d0L Y00 FgMBgMos Logbswrol FodbodoErMmsE bBHIdOWXIMHO doMgdol mbol s
90b0dserMo BPL-0l gomgscolfjobgdoom.

A9bGHOL OML MBOW39WYMBR0w0s ICPLE 5BMIZ3900 s Mbs 0gmb om35w0ob{iobgdmwo ©sds@gdomo
90¢9350™d0L Mbg 5-15dB7, Msms 3m3396LoMEIL Logbswol dowgzs 53EHMIMdOEOL Loermbdo.

3.2. 856G3Gm®O

33930l BoGRgddo 993995390 0s M3EH0ToIMH0 ,M03-GILGHOL” FoMIOME0, GMIgEoE BoMO3L
00MMYMN0  M39M5GHMMOL Jugeol >70%. 9sGIOMGHO dmoEsgl Lods®mzgaml dlbgow Jomodgdls s

31603035¢00@93H900L MA@ gl bofowl, slbgzg Moy LeREIGOLS s Bbs F30MgE ILIBEGdIME 349643 9ob.
I 33935 3Bo©Yds Ibs9gdol, Joesdqgdol s §399bol FMowdo.

3.3. 8mbs399900L sb5¢roBo

33193530 dmyz5b00 45HBMB3900L ©s3w)dsgzgds M bBMmblzgwymazowos Rohde&Schwarz Network Problems
Analyzer 36HmyM3vwo »bOOHMB3gEYmgBom. 30593039008 ©s OsM3900L bsfowro spqdmwos Maplnfo,
Microsoft Excel cos MathLab 36mg@Msdwgaro «bmbzgumrymgoom.

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

> BPL (Building Penetration Loss, dB) — 30¢093500Md5, ®mdgebsg 39603006 Moom bogbswro d9bmdsdo dgmfiggolsb.
 iCPL, CPL (in-Car Penetration Loss, dB) — 80¢93500md5, ®mIgebog 2960300l GHo@om Loabswo s3¢mdmdowol
Loermbdo 9gmfigzoLab.

SIRTE RS =
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4. ‘6393.3156015 36)00966560

4.1. bdmgzs60 359mdsbgdol dmALobMM9dS

o

O
: o
O

290M3980 (oMImgdl 9aMgom mgdwo ,,53sbxMOL" 3600b3030m, Looa FobloBLIOMW0s oMol MM,
357)Bol MM s M99696 5300l 39M0MEO (56 Fo00 3Mm3d0bs3E0s). obowgm bggbsto:

o DBsM0 bmM 309905 03539 M3gMHOEGHMMOL Jugerdo Bs®0¥E dMmdOME GgMHdobowbHy;
o DBIMOL BbX M - 90 90, MHMIgero 99ygds:

Bocob Hodmfygds - 20 odo;

bdm3560 B0 - 90 Fodl godm3gdMEo BoMOL Hodmfiygdol bobyMdwogzmds;
35BS oMol ImMob - 5 ffodo.

3030l 396dgmM9gds.

259mggb9gd)e0s M530LwRseo Mgx0do GSM, WCDMA 56 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

b3m3560 259mdsbgdols gnsLgdolsl 0BMIgds s BoliYds B98I0 JOMOMIEO 3561539 MO:

! e Failed Calls — b036mwo 8603369 mds: < 4%8;
' ¢ Good Call - 0360 360d36gwmds: >= 96%;
e (Call Setup Time - 630wo 36093690 mds: <= 10{3.

Failed Calls: 56v905@¢9gds@ 256bm®mE0gwgdmo bo@gdol (Failed Calls) 36Hm3gb@wyaro 9s6396909e00:
| 9902905 999Y39¢0w0 BoMgdols 96 IMALobMmgdol 56 SMBYdIMOOLLRSD. (Call Canceled) - GmqLss
: 96M30bscnols JogM 0bo300939e0 bdm3zsbo godmdsbgds 396 bmM309wgds. dmALobwMmgdol 56 sOlGdMdS
(No Service) - ©m@gbsg ©9994s09ds 396 bgMbgds Lo@ g gRMmbm ImdLobwymgdol 56 sOLYIMdOL QodMm.

Good Call: {oM3539des© gobbmME0gwgdeo Bocmgdol (Good Call) 3Gmagbdwwmo  dsB3969dgwo -

| MHMOLSE IMBOWMHO 3HYMT0bIo s3Bogbol Fglisdsdol dmmbmgbsls Jugewrdo, Gol 999gyo3 bMME0IYdS

Juogol doge Mglm@LYdOL godmygmas, LEdMEMM S0MbI6EHOL FHYMT0bIW ™D 353006MH0L AYsMYdS o,

239BLsBEZOHMo POHMOL 8939, 39380M0L 3MgdEweo T9Hy39Gs.

Call Setup Time: 353306H0L 534500l G (Call Setup Time, {o99030), O™ OMIGE0E 2900L 5dMBI6EOL
B0IH0L 5360958306 MIsEm© bdm3zs60 3538000l sTYsMINOdSAY.

8 Nochiri.Ifeoma.U, C.C Osuagwu, K.C. Okafor, Empirical Analysis on the GSM Network KPls Using Real- Time Methodology for a

Novel Network Integration, Progress In Science and Engineering Research Journal, 3396

rehiiied

CalE R
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4.2, 805350075 3505380 BeaBlsbBHd

dmb5390m 450053990l dmALsbHYMHgdOL Fgislgdols JoBbom, mommgmeo bglos 89agds Lbgzsslbgs Labol
535009090056, Imbsgdms BoGz0mMmm3z0L Lobds®ol qlogsligders LsFoMms, dmbal BgodloMgdwyero
Bmdob gsools byMH3zgeHHg 5BH30MM35/bsdmMmE306M™M3s (ETSI TR 102 678-1 (193mdgbs309):

e 300536905 Mm396M53HMM0L Jugwmsb, Lglbool obLbs s 3MbEYJLEGOL sgBH035:300 (Attach);

e ICMP Ping - 10 {590 bgboolsmgol, mommgmao 3060l Good-sm@o 2 §d, 1000 dF. Ping-l dmGol
e HTTP Bs®gommgs (Kepler reference WEB 3960 ETSI TR 102 505 V1.2.1)

e HTTP DL (HTTP 36:m@m3meoom bg3g6mHosb Bsdm@zommas, 25 {odol g96353¢mdsdo)

e FTP UL (FTP 36Hm@G™m3mom bgem396bg oG3060m3s, 60 fodol g06ds3wmdsdo)
! e Lgbool sbw®gs.

e  JdmEol O™ 5 fsdo.

9bs399ms goa3gdol Ggz3900Ll 0HBMIYds 98GO 3565dg3HYd0:

e ICMP (Ping) - 3060205, ®mqqLog <=90 af).
e HTTP (Downlink Speed) - dobodscom@o: >= 0.2 3do@/(0; 3otyo: >=5.5 ddo@/fa.
e FTP (Uplink Speed) - d0b00s¢rw®o: >= 0.2 3d0@/{jd; 3o06p0: >= 5.5 3do@/{;0.

4.3. GSM Jlgeol Esg3s®30L dsbaliosmgdergdo

MmO 3 360100, GSM 3md0Mo 3HgMdobserol LEsdoww®o 8smdobsmzgol bszds®obos -92 dBm?
| 900900l ©mbg (RxLev), Boa6od 8bHg39emdsdo Mbs 0dbsl Bogdmwo 5©sdosbol Lbgmwoo s

8996md580/53¢MIMdOI0 890figgoLal™® gsdmfigzgmeo Logbswol sbs3s6agd0, s gb 3sB3969degd0 sfig3L
-80 dBm*! (RxLev).

GSM Jugemdo 0BmIgds o BobEYOS MO0 FOMOMOIPO 356M539BHM0, OMIYE0E FIBbLIBOIMZL WIRIMZ0L
Dbl s ba®olbl RxLev s C/1.

RxLev: 1396960l doge 40Bmdowo GSM Logbseol 3oFmemo Loawcosb dowgdrmo bogabscrol mby
RxLev, ®m39eog 30JboMgds 2sbmdzol 306309« §96OEHowdo s §o0dmaoyqbl borgzgomglie Logbowls
9399990 M 35:300L5M30L. J3960: > -80; (370 <= -92 ©dJ.

! : 390059¢9bols s 0 00l BoMOMOS . o dbo 0 >= .
! C/T: 250050 960bs s 06@ M 539096300l Botmds C/112. BrghHyeo 360dzbgwrmd 1813 cod

% CEPT-0b 6939965305, ECC REPORT 118, p. 6: RxLev >= -92 dBm [RxLev >= 18 (dox 900l dobgwgom)].

10 ETSI GSM recommendation 03.30: BPL M0 15-18 dB-ob dlbgow @absbangdemen 34964¢30 s 10 dB-ob Goombgddo.
§0bs9gdsMg 33093580, Rohde&Schwartz-ol ©930m09b@s305D9 oyMbmdom, 359mygbadmwos BPL=12 dB.

11.92 dBm+12dB = - 80 dBm.

12 Carrier to Interference ratio

13 Jérg Eberspacher, 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)1 9mdowrw®mo ¢9gMdobserol bidsdowrw®mo d«gdsmdolsmgols Lozdsmolos -
95 dBm™ 3009d0L ©mbg (RSCP), BogMsd dbg3gwmdsdo mbms 0465L 509090 5580560l Lbgrymom ©s
396Md530/53EHMIMd0¢T0 259mfF39991e0 Lobsrol J0Eg35MdS (ssbEMgdom 8-12dBm), g 35B3969dgd0
5093l -85 dBm. Bmy050, 3oblsbmzmeos 898090 ©™bggdo 3900l dsdMEMdOLIMZ0L: 3060 (RSCP
> -80 dBm), Lodgocom (-80 dBm >= RSCP > -95 dBm) s bybo (RSCP <=-95 dBm)'.

UMTS Juger8o 0bmdgds s 53s1@gds 6o doMmomso 350539@ 60, MmIguog goblobngmogl @ons®3ol
Bmbsbo s ba®olbl RSCP s Ec/lo.

! RSCP: 80099390 boabsgrol ombg RSCP (Received Signal Code Power), 56w 8009d39c00 bogbswol 3mools
L0ddE536Y. J9BLIBOZO0s UMTS ¢gdbmemmyool Jugardo. 3o60: > -85; (3o < -95 dd.

Ec/Io: boabsg/0bEg0agmabaool odmds Ec/lo. 3o6yo: > -6.3'7 ©d; 39900 < -15 ©d.

4.5. LTE gugerol oogs®zol dsbsliosmgdergdo

LTE Jbgendo 0Bmdgds s 351gds OHMAMEE JoM0mMs©O, 515939 bb3s 535@gd0m0 356599EHM9ds:

e RSRP - 356p0: > -1000003%; (371000 < -108¢0d3.

e RSRQ - 35690: > -9000; 39900 < -120d.

e SINR - 3560: > = 10000; 390 < 5¢d.

e CN - 3560: < = 10; 390 > 10 (06x306H3530m0, 890056093000)
e Cell Throughput per TTI (06g3m®3s30w9wo0, 8905690000)

e Maximum and Average Cell Throughput (06335309000, 90509d0m0)

14 Category 3 - 89-3 35¢)93O00L FOHT0BIWO. PHOMNMIMNEO 35EJRMM0S FBLIBEZHZL BOWMIGO G9OHFoBsE ol
003BMB05OMBOL MBYL, A50s(39d0L JodllodogrwE LoddEsgzMglL, 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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RSRP: 6)():36)36@{/30 boBb@ob 900900 boddwsgzmg. (RSRP - Reference Signal Received Power).
390539360, OHMIGo3 458tm094qbgds Loabswrols EMbob golsbmds

RSRQ: ®95396096&wan0 Logbserol domgdol bsGolbo (RSRQ - Reference Signal Received Quality). 35609960,
9903 HomBmoygbl Logbsw/0b@gMagMgbool BosMEMdOL  Lsbmd JOmIMWL ©s gIBLIBEOIMZL
Loabogrols bamolbl

SINR: Logbseol 3sMm@Mds 063H)ORIMI6E00LS s bdswmmsb (SINR - Signal to Interference and Noise Ratio).
356599300, MMIgog HoMmdmoybl dmEgdmwo Logbswwol Loddwsgzmol BoMmEMIL 0bGHIORIOI6E00L
Lo s3MOL (fomBmoddbgds bbgs LobsErgdOLOYD) WS SOBFO sOBYDMEPO bBsMOl LOAAEISZMOL X STMb.

CN: 3oMmdooo Mogbgo CN (Condition Number), GmIgwog o0dwgzs 9m3wg350000 06035305l
i Logbo/bgerdgdeol gsMEMdol Jglobgd o3 99930wgd9wos  06RMOTs300l  s0Ygbolsmzols MIMO
39053990l 39w MLsgbm OB, 569 ABLIBOIMIZL M) MEYBs Fgmdwros MIMO bolb@gdsls
239BsbmM30geml LogMH oMo I E03gJuoM9gds dm39gdMeEo Lobsw/bgrdgdeol BoMmEMBOLSMZO0L.

Cell Throughput per TTI: 303930l 259&MBsM06Mds o390l EMMOL 0bEgM3sedo (Cell Throughput
per Transmission Time Interval (TTI)). 5&s6gdl Lsobgm®As0m boliosmU.

Maximum and Average Cell Throughput: 303900l dodlodsIMo S Lodwsem  2o0ESMbIM0DbMdS
(Maximum and Average Cell Throughput). 5&s6g0lL Loobgm®MTszom boliosmb.




