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1. 9glsgogro

3656000 ImIbogdos  3mdMb03530900L  3mIoLool  535MsBHOL  L3gdBHMols s Ggdbmemyools
©9350G5d96GH0l 80gM, 9basM0d0 Imo3o3L ,M503 BHILGOL” 0bxrMMTs30sl s dobo dobsbos  dmgwro
L5939 ML JolTEHod0m FMdOEMEMO IMABobwMHIMBJOOL botolbOL 33¢935 s IMboGHMGMObyo.

abas3Lbo 330093900 930MM30L MGG J39Y69080 BoMEYdS @S Bolo JoBsbos FmdoWMHO IMALIbYMHGdOL
05BoMOBY X9bLOPO 3MB63MOMI6E00L  odE0gMgds, FMALbmMdgdOL boMOLbOL ASBOIL s Jog3doMol

‘ 900M50Md0L »BOHMB3gEYMRs.

9bgo®m0do  sbobsgl dmdoErmo  Jugegdol gBsbgdol olgo  Joboliosmgdgl, MMYMEGOOEsS  Jugwrol
©OBIMZOL  AgMYMOROMWO  sMgoo,  06GIHBIOHI6300L  ©Mby, B0FoIL  FoFosbg  FoilzEOl
3069dGHMmds, 39BbMME09wgdMwo DoMmgdol LAHIGOLEGH0ZS s LbZs. LsgMMITMOOLM 3ModE030L o
9309965309008 dobg30m, 100MYMEOLIMZOL FBLIBOZON0s Flsdsdolbo KPIs (Key Performance

Indicators), ®mdwgdos gobs30MHMdYOIE Fo0dsMmdol doM0ms@ Boboliosmgdgdl. sbig3zg, obLsbL3GWWOos
Jugerol 39bdiombomgdol bbgs 960d3bgwrmgsbo 350s99EHGMgd0 (bGowgddo s0bodbmeos, Gmame3
068m63530m0), HMIgd0E HBgRo3wgbsl sbgbgb gofgrwo dmdlsbwy™mgdgdol bamolbby.
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2. bsdgby-xo3bgmo

2.1. 33630 - 550 30.

dmboGMm®mobgols 39H0m©o: mgdgM3swo, 2022.

Dertsel

Tkemlovana

v
o

g
Kaleona), -~ 8l

Baykent

W% Karakale
Asagikoyunlu

Giceklidag
Kocabey

a = g : 5 ~ 3 . n‘-},
f . LLake Arpifg \
Sazlisu!Cl - Y TR £ National F.’J‘!k;_»
2.2. Voice Calls - bdcmgsbo bsbrgdo (GSM, UMTS)
Good Calls b036veo 3609369 mds: 96.00%
0530003030 Loangdbg@o 30mb0 LagsMmzgem
97.7% 85.9% 73.2%
Failed Calls b36veo 3609369wmmds: 4.0%
0530003030 Loangdbg@o
2.3%

14.1%

30mb0 LagsMmzgem
26.8%

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2022



339603530990l 3moLos

700
600
500
400
300
200
100
0
0530003030 Lbowdbgo 30060 bodsGmzgwm
H Blocked 9 71 162
W Call Cancelled 3 8 6
H Good 517 483 459
B Good M CallCancelled m Blocked
Call Setup Time (s) B3 rwo 608369 mds: 10s
0om03mdo Lbogdbg@o 30mb0 bogsOmngganm
<10 83.56% 94.41% 9.59%
10-15 14.70% 4.35% 84.75%
>15 1.74% 1.24% 5.66%

2.3. 3mbs3980s 35053990 dmALsbmegds (LTE)

‘ ICMP Ping average (ms) BgOeo 85083690 mds (<= Boeoffsdo): 90
0530003030 Loangdbg@o 30mb0 LagsMmzgem
36 34 53
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30mb0 LagsHmggaem 53

10 20 30 40 50 60

o

Ping-ol §o635&90mwo 300900L 30396 weo 383969090

30mb0 LsgsG Mz 88.2%

Loerdby®o 96.1%

0520003030 99.1%

‘ HTTP Average Data Rate (3d0¢/{j0) BegHro 3608369@mds: 5.5

30060 LogsOmgzgmwm

0om03mdo Lbogdby@o
5.176

30.013 44.822

HTTP 36:0m@M30M000 3500l 2503mfgmolsl @sg0dloMgdveo bsdoswm bobdsmg (3d0@/fd)

30mb60 bogsGmggem 5.176

44.822

boergdbgdo

5 10 15 20 25 30 35 40 45 50

o
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Kepler-ob 43960 BsdmGH30000308 MMmb sx0dloMgdmeo bsdrgsem okdstg (3d0&/(0)

30mb0 bsgsGmggmm 1.217

0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8

HTTP 36:0¢™3000 3085600030b5L Fomda@gdmmo 300900l 30mEgb@rwo dsb3969dgwo

30mb0 LagsGMzggEm 94%

‘ FTP Average Data Rate (3d0¢)/§0) BegGo 860836g@mds: 5.5
0530003m30 bogrdby@o 30060 LgsOmMzgw™
14.996 18.274 8.28

FTP 36003 M30¢000) 8500l 5G300m30LsL sx30gL0M9d9w0 bsdrgswm Lobdsmg (3d0@)/fd)

30m60 LodoGmzgem 8.28

oo I :::7:

0 2 4 6 8 10 12 14 16 18 20
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FTP 36m@™3me00d 830356:0030U5b §o6r3s3gdw9eo 300900L 3Mm396Eveo dsB39b9d9o

30mb0 LsgsGMZggEm 91.9%

2.4. GSM 39dbmemma0sBg 8md«dsgg Jugergdo

3 ‘ RX_LEV (dbm) 3560: -80dbm 3w©o: -92dbm
: 0530003m30 boerdbg@o 30060 bsgsOmggam
! <=-96dbm 0.0% 0.7% 3.5%
<=-92dbm 0.2% 0.9% 2.2%
| <= -80dbm 3.4% 6.8% 11.1%
': <=-56dbm 46.2% 56.4% 60.7%
': <= -40dbm 47.0% 33.7% 22.1%
> -40dbm 3.2% 1.6% 0.5%
100.0% 96.4% 91.7%
90.0% 83.3%
80.0% i
70.0%
60.0% |
50.0%
i 40.0%
' 30.0%
20.0% 11.1%
10.0% o2 16% ° 349% OB%
0.0% — —
i (3990 Lodgocnm 3960
W dspoo3mdo  EMLowmdbgdo 30mb0 bogsGmnggmm
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(0.0 %)

(0.2 %)

¥ Tkemlovana
Bordgghomi
3o,

49%)
(46.2 %)

(47.0 %)

63 (3.2%)

Parawanyf
23653560408

Damal' Ikizdere:
W8 Karakale /
/

[

Giceklidag

Asagikoyunlu "

ocabey

e Koyunpina,
\

Tasdegirmer
nlik

(0.7 %)

| (0.9 %)

Rz (6.8 %)
(56.4 %)

(33.7 %)

e Ude ™ gt e

Sl / > ‘ e “ : : (1.6 %)

Damal - ikizdere
4

o EEEE
&

Ciceklidag

Koyunpinar
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) (3.5 %)
43 (2.2 %)
Tkemlovana
<=-B0dBm 219 (11.1%
=-56dBm 1202 (60.7 %
{22.1 %
(0.5 %)
i
!
; : SO \f ' o !
i RX_LEV, 30mbo bsdsGomggerm
The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
{ 100 ——— =4 8 »
90 z——- E— -
80 e
70
60
50
40 [0 Silknet (282; 1)
- B Veon (282; 4)
@ Magti GSM Ltd. (282; 2)
20
10
1]
»=-75 dBm >=-§5 dBm >=-05 dBm >=-105 dBm all
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‘ C/1 (db) BogmHmo 960036gemds:  18db
i 35m03md0 Lbogdby@o 30060 bsgsOmnggam
<=8db 0.1% 0.0% 0.2% i
<=14db 0.2% 0.2% 2.5% "
<=18 db 0.8% 1.0% 3.2%
<=24db 4.0% 6.8% 12.8%
<=32db 50.8% 48.7% 59.6%
>32db 44.1% 43.4% 21.8%
' 100.0% 98.9% 98.9% 94.2%
i 80.0%
' 60.0%
40.0%
! 20.0% 5
1.1% 1.2% >:9%
i 0.0%
5 300 30630

W Jopo03mdo  MLowmdbg@o 30mb0 bogsGmnggmm

<=8dB 1 (0.1%)
<=14dB 3 (0.2 %)

<=18dB 16 (0.8 %)
<=24dB 79 (4.0%)

1

<=32dB 995 (50.8%) |

better 864 (44.1 %)
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Tkemlovana

Kaleonu
Baykent

M Karakale

Ciceklidag

Koyunpinar

Tasdegimen
Asiksenik

0010\

i
L
i
i
i
i
i
i

Tkemlovana

(3.2 %)
(12.8 %)

(59.6 %)

(21.8 %)

Kaleonu
Baykent

(¥ Karakale

Ciceklidag|

Tasdegirmen

Asiksenlik

0010\

c/l,

ol

GOy
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2.5. UMTS &gdbmaenrmyosbg dmadndsgg Jugegdo

‘ RSCP (dbm) 356p0: -85dbm 3©o: -95dbm
0530330 Loedbgdo 30060 LgsOmgzgewm
<=-100dbm 0.4% 2.2% 15.3%
<=-95dbm 1.1% 2.8% 5.3%
<=-85dbm 3.4% 9.2% 15.7%
<=-75dbm 13.1% 17.1% 25.4%
[ <=-60dbm 47.8% 49.5% 34.1%
> -60dbm 34.2% 19.2% 4.2%
é 100.0% 95.1%
90.0% 8>.8%
: 80.0%
70.0% 63.7%
| 60.0%
' 50.0%
: 40.0%
30.0% 20.6%
20.0% 15.7%
9.2%
10.0% 1.5% 5.0% 3.4%
0.0% — N —
(3900 bodw)oerm 3960

B Jopoo3mdo  EMLowdbg@o 30mb60 bogsGmnggam
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Tkemlovana

Damal « Ikizdere
Karakale /

Ciceklidag (

\
N\

s
Koyurpinar, I8

Tasdegirmer
Asiksenlik

Tkemlovana

Cean
ot T

Avranio

b
S3636mm

Kaleonii
Baykent

\
4 o Damall Ikizdere:
M Karakale: /

Ciceklidag

L

Tsaghkut

SCP, Logndbg@o
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(34.2 %)
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-100 dBm 278 (15.3 %)
-95dBm 97 (5.3 %)
<=-85dBm 286 (15.7 %)
<=-75dBm 462 (25.4%)
=-60dBm 620 (34.1%)
better 77 (4.2%)
RSCP, 30mbo bsdo@mnggwrm
The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
100 e _________—_._—_ — —& _____________,.
1] P—— = e ___________.__——
B0 L4 -
70 o T
» /‘
50 —
o * [ silknet (282; 1)
M Veon (282;4)
;g ¥ Magti GSM Ltd. (282; 2)
10
0 >=-75 dBm >=-85 dBm >=-05 dBm >=-105 dBm al
‘ Ec/lo (db) 3o6p0: -10db 3wo: -15db
3o303m30 bogrdbg@o 30mbo LsgsHmzgEm
<=-25db 0.0% 0.0% 0.0%
<=-20db 0.0% 0.0% 0.9%
<=-15db 0.6% 0.4% 3.4%
<=-10db 4.0% 3.4% 8.0%
<=-6.3 db 22.6% 23.9% 20.4%
>-6.3db 72.8% 72.3% 67.4%
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100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

0.6%

0.4%

GIXO

95.4% 96.2%

87.8%
4.3% 10% 349 O
.
Lodwom 35630
B dsgyomozmdo  BLowdbgdo 300b0 bogsermzgem

-25dB 0

Tkemiovana -20dB 0
-15dB 12
<=-10dB 76

<=-6.3dB 434

better 1399
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= -25dB (0.0 %)
-20dB (0.0 %)
-15dB (0.4 %)
-10dB 4 %)
-6.3dB 461 (23.9 %)

better 1393 (72.3 %)

mal Ikizdere:
B arakale
7
Ciceklidag

\\

Koyunpinar,

5
E691
)

N

Tsaghkut
T

{

e b ) (0.0 %)
= 7 o e : (0.9 %)
1 ‘ : 4 %)
(8.0 %)

(20.4 %)

(67.4 %)

Kaleonii

Baykent

 Karakale

Ciceklidag

0010\

Ec/ I, 30mbo bbjb(ﬁmggqp
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2.6. LTE ¢ggbmamaosbg 8mdndsgg Jugergdo

| RSRP (db) 356130 -100dbm 3790:  -108dbm
0o03mdo Loedbgdo 30mb0 bogsOmzgaem

<=-115 dbm 0.3% 2.4% 3.9%

<=-108 dbm 0.9% 4.9% 4.7%

<=-100 dbm 2.0% 9.6% 7.3%

<=-90 dbm 9.0% 12.8% 12.9%
[ <=-60 dbm 81.8% 66.3% 69.7%
> 60 dbm 6.1% 4.0% 1.5%
j 100.0% 26.9%
'r 90.0% 83.1% 84.1%
: 80.0%
g 70.0%
i 60.0%
' 50.0%
40.0%

30.0%
jgg:f 7.3%  8.6% 96% 739
0% % 2.0%
oo — —
(3990 Lodmoem 3960

B Jdopmozmdo  MLowdbg@o 30060 LogsOmggwm
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-115dBm 5 (0.3 %)
-108 dBm (0.9 %)
S -100dBm 40 (2.0 %)
-0 dBm (9.0 %)
-&0 dBm (BL.8 %)
(6.1 %)

Turtskk

06650

Damal ! ikizdere:
¥ Karakale /

Ciceklidag f

\J Sulda
UDDES

Koyunpinar. 18 s Dschawacheti:N.

2
/ Tsaghkut

SRP, 603073(*)80

-115 dBm

DB dBm
Tkemlovana

-100 dBm
=90 dBm

Tsikhisjvar
3o

*Ktsia-Tabatskur

er & V/
*‘ii;;mmu 7
S > \/

; ’ Parawanj’

Kaleon 61 , ; : 3336508
Baykent ‘i " Nakalakevi S

B335 4530

W Karakale

Giceklidag
Dilip
©omog0

Koyunpinar, a;»‘sg schaw Jl.- wfl} ‘V\‘ onalpark

%
- b0t Camlicatal

s ahkut
< o

RSRP, boqp(”)o
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<=-115dBm 75 (3.9 %)
<=-108dBm 91 (4.7 %)
<=-100dBm 140 (7.3 %)

<=-90dBm 248 (12.9%

bt <=-p0 dBm 1336 (69.7 %’
better 28 (1.5%)

{ Tsaghkut
Kak Buwnlinin

RRP, 3060 ba;]oﬁ)oogg

The chart below shows the cumulative distribution of the Topl Coverage samples (RSRP) of different operators based on narrowband values

100
£l
B0
70
60
50
40
30
20
10

0

- B Silknet (282; 1)

[l Veon (282; 4)

¥ I Silknet* (282; 8)
— " | Magti GSM Ltd. (282; 2)
[ ]
>=-75 dBm >=-85 dBm =>=-95 dBm >=-105 dBm all
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| RSRQ (db) 3o60: -12db 3m0: | -15db
0530003030 Lbogdbg@o 30060 LsgsGmzgmm

<=-20db 0.2% 0.5% 1.0%
<=-15db 12.3% 12.2% 24.1%
<=-12db 31.4% 31.4% 34.0%
<=-9db 26.6% 22.0% 19.2%
<=-5db 28.5% 32.3% 20.8%
>-5db 1.1% 1.6% 0.8%
100.0%

90.0%

80.0%

70.0%

60.0% 56.2% 55.9%

50.0% 20.5%

40.0% 31.4% 31.4% 34.0%

30.0% 25.1%

20.0% 12.5% 12.7%

10.0% . .

0.0%

GI®o

B 3530003030
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ikizdere:

Tasdeg
Asiksenlik

o\

N\ \&’_ it
N Y Kaleonu,

A Baykent

WS Karakale

Gicekiidag
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Tkemlovana

Tkemlovana

(0.2 %)
(12.3 %)
(31.4 %)
(26.6 %)
(28.5 %)

(1.1 %)

(0.5 %)
(12.2 %)
(31.4 %)
(22.0 %)
(32.3 %)
(1.6 %)
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<=-20dB 19 (1.0%)

==-15dB 463 (24.1 %)
<=-12dB 652 (34.0 %)
<=-9dB 369 (19.2 %)
<=-5dB 399 (20.8 %)
better 16 (0.8 %)

The chart below shows the cumulative distribution of the Top1 Interference samples (RSRQ) of different operators based on narrowband values
100
S0
80
H 70
i &0
50 -
40 I Silknet (282; 1)
H Veon (282; 4)
0 I Silknet* (282; 8)
20 _| Magti GSM Ltd. (282; 2)
10 . o
{ 0 >=0dB >=-5 B >=-0dB >=15d8 >=20d8 al
‘ SINR (db) 356a0: 5db 3moo:  0db
i 0om03mdo Lbogrdbg@o 30mb0 bogsOmzggwm
<=-10db 0.1% 0.2% 0.1%
<=0db 3.5% 4.3% 10.3%
<=5db 9.6% 11.7% 16.9%
! <=10db 20.8% 19.7% 23.6%
: <=15db 24.0% 22.1% 17.3%
>15db 42.0% 42.0% 31.8%
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100.0%

90.0% 86.8% g3.8%

80.0% 72.7%
70.0%

60.0%

50.0%

40.0%

30.0%

20.0% . 10.4% 9.6% 11.7%
i 10.0% 3.6% 2% -
0.0% | | -

(39900 Lodogocnm 3960

16.9%

W dsymozmdo  EMLoerdbg@o 30mb60 bogoGmnggamm

<=-10dB 1 (0.1 %)
==0dB 69 (3.5%)

<=5dB 191 (9.6%)
<=10dE 413 (20.8 %)
==15dB 475 (24.0 %)
better 832 (42.0 %)

{ Tsaghkut

SI N , Jdogmo3mdo

© 1393 GH0L s BHgbmmmaool I3sMEIYbEO, 2022




339603530990l 3moLos

T agdegirmen

Agiksenlik
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SKakac:

SIR, 30mbo bods

Tkemlovana

Tkemlovana

(0.2 %)
(4.3 %)
(11.7 %)
(19.7 %)
(22.1 %)

(42.0 %)

(0.1 %)
(10.3
(16.9
(23.6 %)
(17.3 %)
(31.8 %)
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The chart belc;v.\'“s‘hows the cumulative distribution of the Top1 Interference samples (SINR) of different operators based on narrowband values
100
30
30
70
60

I Silknet (282; 1)

W Veon (282; 4)

[ Silknet* (282; 8)

[] Magti GSM Ltd. (282; 2)

===

»=30dB »=20dB =>=10dB >=0dB »=-10dB all

| Scanner Condition Number (CN)

The chart below shows the cumulative distribution of Scanner Condition Number of different operators

100 -~ S — )
50 =

BO
70
60
50
a0
i 30
20
10

[ Silknet (282; 1)

W Veon (282; 4)

1 Silknet* (282; 8)

] Magti GSM Ltd. (282; 2)

]

4
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| Cell Throughput per TTI (MBit/s)

| 100% -
RN
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70%

i 60% +—
50% +—
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i 20% -

» 10% -
0%

; 1 [o;sp | rs;300 | [30;450 | (45600 | [60;750 | [75;90[ | [90;105[ | [105;130[ | >=130
B boendBo@o 28180 6394 8215 7255 1577 698 552 786 5169

! 30mb0 LogsGmggme | 23497 11374 6132 4555 3107 1551 1109 1029 382
B boendBg@o* 3993 2105 445 384 177 24 2 1 8

E 95300030030 37017 | 16161 9969 7100 5223 2979 2911 4234 6775
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Maximum and Average Cell Throughput (Mbit/s)
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3. ,503-Bgbb* oM@

9bgo®modo guwdbgds gom©L, MMIGEOE 93OHMOdOMYdIMMos 93Mm30l J399bgddo (oo dMOoEIBgmo!,
00602, 3mEmbgmo® s bbgs) s 0035olifjobgdl GHILEOL Bo@sMYdL Mrmym®E dubgow Joersdgddo
@5 650mbmm 396369080, sbg3g FgIMIdom F30MHg  ILObEIGdIME 3MbBHJddo s Lmywgddo,
1553GMIMBOEIM Foa0LEMOEgO0L goLH3M03 s bbgs.

i T

LTI e
""I“:::: RES S |
W ——==—

:unu. : < ’.:
g

I 3.1. 358mygbgdmeo 535M5EHMGS

Lm0 2 SbobI3L ,M03-GJuBHOL” OML Fodmygbgdmeo 535M3GVMOL PsMMZ0L bgdgdab:

e 533MIMBOWO  SOFNMZ0w05: 3nI30GHIO0m, OMIOMS3 0sMMYds JoBMIZ9d0, BMOdOEMHO
! G9Mdoboergdo s LIsbgMo; 3 gOHOgMwo FmdowNMo  GHYMIobserom Samsung Galaxy S4,
% bMOE09@gd9b Dol [odmfiygdsl mommgmmwo Mm3geo@memol dmdoww® Jugedo; 3 9HmgMo
dmdowMHo GHgmdobseroom Sony Xperia XZ1, Hm3wgdog sbemd309w9096 dmbsizgdms 400s39d0L
AILGHO0MIOL M0MNMYM0 M3GHSGMOOL IMdOE Jugedo; b3sbgo Rohde&Schwarz TSMW-oom
bm® 3090905 GSM/UMTS/LTE 9d6memaogdol b3sbotmgds. 13s69ML 2558605 2 0sdmm300989wo

1 UK, OffCom - 3569321006 309w0, Hmdgeog 5GdO9BL ym3gefmo® ,,M003-GHgbE0L” 39835605L Mm39G5¢EMM9dOL
369d30mboMgdol ba®olbmd®mogo 35839690 gdol sagbols Jobboom.

? Ireland, ComReg - 35932109090, GHgbEob 0Bl Fomdmoagbl boGolbmdMm0g0 3sh39690¢gd0l sy bs.

* Poland, UKE - 8569399069090, 39635696310 Gab@dotgds. Gab@ol do%sbl o®amaoagbl bosGolbmd®mogo s
39d603mM0 95639690 gdol  ©oybs, bmem  Fggagdol  asdmdz9ybgds  bgal  MFgmdl  dmdLobmEmgdgdol
29098 ™BILIBL 5 KBLIRO 3MBINMIBFOOL SGHLYEMBSL 35380MEHOTIMBOL BIBIODY. . isrrmrinan:

215ET8)
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066360, @51360(3 véSme;gbgbgj@ob 933™IMdool LobMogby. 13IsbgMo swFMM3z0wos GPS*
0000900 dM{ymdoEMmdom, JoLo 965E9bs gobmoglindmeos 53EHMIMdOEIOL LobMI3DY.

e 3031603530900l 30Fobool F96md5d0 A5bMI3LgdIMYos 3 FMdOE MO FgMdobscro Samsung Galaxy
S4. 50bodbmmo  Ggmdobsegdo  3Mbd30mboMgdgb Fbmwm© BBl  GHMIobsgool  Mgg0ddo.
2396m53L9d0L Y00 FgMBgMos Logbswrol FodlodoErMmsE LBHIdOWXIMHO JoMgdol Embol s
90b0dserMo BPL5-0l gomgscolfjobgdoom.

A9bGHOL OML MBOWO39WYMBR0E0s ICPLE 5BMI3900 s Mbs 0gmb om3500b{iobgdmwo ©sds@gdomo
90¢9350™d0L EMbg 5-15dB7, Msms 3m3396LoMEIL Logbswol dowgzs 53EHMIMdOEOL Loermbdo.

3.2. 856G3Gm®O

33930l BoGRgddo 9939995390 0s M3EH0TIMH0 ,M03-GILGHOL” FsMIOGMEH0, GMIgEoE BoMO3L
00MMYMN0  M39M5GHMM0L Jugol >70%. 9sGIOMGHO dmoEegl Lods®mzguml dlbgow Joodgdls s

91603035¢00@93H9g00L MAg@gl bofowls, slbgzg Moy LMBRWIGOLS s BbS F30MmIE sLIBGdIME 31963 9ob.
331935 3B5©Yds Ibs9gdol, Joesdqgdol s §399bol FMowdo.

3.3. 3mb5399900L 565¢obo

33093500 dmyY3560¢00 45DMIZ900L 5353905 MBOHMB3gEymBowos Rohde&Schwarz Network Problems
Analyzer 36HmyM3o »bBOHMB3gEYmzom. 30593039008 s OsM3900L bsfowro spqdmwos Maplnfo,
Microsoft Excel cos MathLab 3606539900 mBmb3geymaom.

* GPS (Global Positioning System) - 3e®d5¢0¥M0 30Do30mboMJBdOL LolEgds.

> BPL (Building Penetration Loss, dB) — 30¢093500Md5, ®mIgenbsg 39603006 Moom bogbswro d9bmdsdo dgmfiggolsb.
 iCPL, CPL (in-Car Penetration Loss, dB) — 80¢93500md5, ®mIgebsg 296030l Hoom Loabswo s3¢mdmdowol
Loermbdo 9gmfigzoLab.
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4. '6393.3156015 36)00966560

4.1. bdmgzs60 359mdsbgdol dmALabMM9dS

o

O
: o
O

2390M3980 (oMImgdl 9aMgom mgdMwo ,,53sbxMOL" 300b3E030m, Losa FobloBLIMME0s oMol MM,
357)Bol O™ s M99696 5300l 39MH0MO (56 Fom0 3m3d0bs3E0s). obowgm Liggbso:

o DBsM0 bmM 309905 03539 M3gMHOEGHMMOL Jugerdo Bs®0E dMmdOME GgMHdobowbHy;
o DBMOL Bobx oM - 100 Fod0, OHMIgeros 99ygds:

Bocob Hodmfygds - 15 §odo;

bdmg560 Bo®o - 100 Fodls 35dm3egd)eo Dot Fodmfygdol bobamdwrogmds;
35BS Do0gdl dmMob - 10 fodo.

3030l 396dgmM9gds.

259myggb9gd)e0s 1530LwRseo Mgx0do GSM, WCDMA 6 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

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

! e Failed Calls — b036mwo 8603369 mds: < 4%8;
' e Good Call - 0360 3603369 mds: >= 96%;
e (all Setup Time - 6300 36093690 mds: <= 5(0.

Failed Calls: §56v905@¢9gdo@ 256bm®mE0gwadmmo bo@gdol (Failed Calls) 30m3gb@wyero 9s6396909w00:
| 990905 999Y39¢0wo BsMgdols 96 IMALobMmgdol o6 SMBYGOIMBOLLD. (Call Canceled) - GmqgLss
: 96M30bserols JogM 0bo300939e0 bdm3zsbo godmdsbgds 396 bmM309wgds. IMALsbwMmgdol 56 sOLYGdMdS
(No Service) - ©m@gbog ©9994s09ds 396 bgMbgds Lo@ g gRMmbm ImALobwyMmgdol 56 sOLYIMOOL QodM.

Good Call: {oM3539des© gobbmME0gwgdo Bocmgdol (Good Call) 3MmEgbdwwo  dsB3969dgwo -

| MHmOLSE IMBOWMHO 3HYMT0bso s3Bogbol Fglisdsdol dmmbmgbsls Jugewdo, Gol 990gyo3 bMME0IYdS

Juogol doge Mglm@LYdOL godmygmas, LEdMEMM S0MbI6EHOL FHYMT0bIW ™D 353060l AYsMYdS o,

396LYBOZOYWO MOl I, 35330M0L 3MM9dE o F9fy39de-

Call Setup Time: 353306H0L 5345900l M (Call Setup Time, {o99030), O™ OHMIG0OE 2900L 5dMBY6EOL
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
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4.2, 805350075 35053980 BeaBlsbed

dmb53900 450053930l dALsbYYMHgdoL Fgxi3sLgdols JoBbom, Mmommgmeo Lglos 89y9ds Lbgsslbgs Labols
535009090056, Imbsgdms BoGz0mMmm3z0L Lobds®ol qlogsligders LsFoMms, dmbal godloMgdwyero
Bmdob gsools byMH3zgeHHg 5BH300M35/bsdMmE306MM3s (ETSI TR 102 678-1 (193mdgbs(309):

e 300536905 Mm396M5BHMM0L JugEwmsb, Lglool obLBs s 3MbEYJLEOL sgBH035:305 (Attach);

e ICMP Ping - 10 {530 bglboolsmgol, mommgueo 3060l Good-sm@o 3 §id, 1000 dF. Ping-l dmGol
e HTTP Bs®gommgs (Kepler reference WEB g396c0 ETSI TR 102 505 V1.2.1, 3ol oM 30 §sd0)
e HTTP DL (HTTP Bs8m@H3060039, 10 §590L gobds3emdsdo, dmaol coMm 10 {fsdo)
e FTP UL (FTP 36m@m3meroom 10 {530l 396ds3c0mdsdo bg®gzg@®g sGzo®mgs, dmaool o®m 10 {sdo)
} e bgbools sbyM3gs. T ;

9bs399ms gos39dol gz35L900Ll 0HBMIYds 98I0 3565393HYd0:

e ICMP (Ping) - 3060205, ®mqqLsg <=90 f).
e HTTP (Downlink Speed) - dob0dscom@o: >= 0.2 3do@/(0; 3otyo: >=5.5 ddo@ /(0.
e FTP (Uplink Speed) - d0b0odogow®o: >= 0.2 3d0@/{0; 3o06p0: >=5.5 3do@/(a.

4.3. GSM Jlgeol Esxs®30L dsbalosmgdegdo

OO 5 3600005, GSM 3mdOMo 3gMobseol LEsdoww®o 8m8scmdobsmgol bs3ds®obos -92 dBm?®
900900l ©™bg (RxLev), Boa6od 8bHg39wmdsdo Mbs 0dbsll Bogdmwo 5©sdosbol Lbgmwoo s

8996md580/53¢MIMdOI0 890figg0oLaL™® 3sdmfigzgmeo Logbswol sbs356Mgd0, s gb 3sB3969degd0 smfig3L
l -80 dBm*! (RxLev).

GSM Jugemdo 0BmIgds s BoLEYOS MO0 FOMOMOIPO 356M53YBHM0, OMIYEOE FIBLIBOIMZL WIRIMZ0L
Dbl o ba®olbl RxLev s C/1.

! RxLev: L3s6960l doge 4oBmdowwo GSM Logbsgol 3oFmemo Loawcosb dowgdmo bogabserol mby
: RxLev, ®m39w03 30Jbo6Mgds 25bmdzol 306309« §96OHEH0wdo s §amdmaoyqbl bowg3gomglem Logbowls
9399990 WM35300L5M30L. 3560: > -80; (31O <= -92 ©dI.

C/T: 3500593960bs s 063 9Mx39096(300L Bstrmds C/I12. Brghwo 3603369 mds: >= 1813 d.

% CEPT-0b (939965305, 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.
§0bs0gdsMg 33093580, Rohde&Schwartz-ol ©930m39b©s305D9 oyMbmdom, 359mygbgdmwos BPL=12 dB.

11.92 dBm+12dB = - 80 dBm.

12 Carrier to Interference ratio

13 Jérg Eberspéacher, 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 ¢9gMdobscrol bidsdowrw®mo dwgdsmdolsmgol Lozdsmolios -
95 dBm™ 3009d0L ©mbg (RSCP), BogMed dbge3gwmdsdo mbms 0465L 509090 9qs30560L Lbgryemom ©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)'.

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

i RSCP: do0gdmgcro boabogols ombg RSCP (Received Signal Code Power), 5649 3009390 bogbagrols 3mol
| Lo s36Y. 29BLEBOZOos UMTS ¢9dbmemmyools Jugerdo. 3960: > -85; 3o < -95 ©dd.

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

4.5. LTE Jugeol sgs®zgol dsboslosmgdegdo

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

e RSRP - 356p0: > -1000003%; (371000 < -108¢0d3.
e RSRQ - 3560: > -9000; 399000 < -120d. ,

e SINR - 3560: > = 10000; 399000 < 5000.
e CN - 3060: < = 10; 300 > 10 (0bx3mG®ds30ve00, 990056MH5d0m0)
e Cell Throughput per TTI (0630635300, 890056093000)

| e Maximum and Average Cell Throughput (0bgm®ds30meo, 9900560H5d0m0)

RSRP: 69539609630 bogbserol dowgdremo boddwsgdy. (RSRP - Reference Signal Received Power).
350539BHM0, OHMIgo3 498tm0g4qbgds Loabseols Mbob golsbmds

RSRQ: ®35396096&Hw9c0 Logbscrols domgdol bsolbo (RSRQ - Reference Signal Received Quality). 356599&®0,
! MmIgog FoO8moygbl Logbsw/0b@ghagMgbiool BsMEMBOL  Lsbmd JOmgMWwL s bLsBEOIMZL
: Loabaogols badolbl

14 Category 3 - 89-3 35¢)93O00L FgOHT0BIWO. HOMNMIMNEO 35EJFMM0S FBLIBEZHZL FBOWMGO G9BHFoBsErol
003dBMB05OMBOL MBYL, A50s(39d0L JoglodoErwE Lo sgzMgL, 535 M) 00 IMALIHHYMYGOOLMZOL 530 gdIE
306md7dL 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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SINR: boég@éﬁ.és'(66‘;»86635)@36)36(305150 @5 bdsmEsb (SINR - Signal to Interference and Noise Ratio).
356599300, MMIgog HoMmdmoybl dmEgdmwo Logbswol Loddwsgzmol BoMmEMBIL 0bGHIORIMI6E00L
1035300 (Fo®ImM0ddbgds Lb3s Logbosrgdolsgsb) s SOHT0 sMLYdMEO BTsMOL LOIIESZMHOL K 5Tb.

CN: 3oMmdoomo Mogbgo CN (Condition Number), ®mdgwog o0dergzs m3Eg3500006 06035300l
Logboer/bgerdgdwol GoMEmdol Jglobgd o3 99930wgdIw0s  0bBMOTs300l  s®EEgbolsmzols MIMO
2390053990l 3399 MUBsEIbM SO0, 96v) ABLIBEZMIZL M) M3gbs Fgmderos MIMO Lol@gdsl
3965bmME30gEMl Logm oMo dEH03wgJloMgds Im3gdMEro Bogbsw/bgwdgderol oM MBOLSMZOU.

Cell Throughput per TTI: 303930L 259&MHbsM056Mds o390l MMOL 0bE M35 do (Cell Throughput
per Transmission Time Interval (TTI)). 5&s69dL Lsobgm®dszom bsliosmU.

i Maximum and Average Cell Throughput: 303000l d5dlodsrIMo s Bsdom  259ESMMBIM0DbMDS
(Maximum and Average Cell Throughput). 5¢s690L Lsobgm®MIs30m boliosmb.
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