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1. 8gbsgsqmo

9690080 8MIBYOME0s 3099603530900l 3MBoLOOL  935GMEHOL  L3gdGHmoLy s BYdbmermaool
©9356599bGHol doge, 9690000 dmoisgl ,Ms03 GHLEOL” 068MmMToE0sL s dobo doBsbos  Jmgwo
L5JoMM39w ML FoLTEHd0M FMdOEYMHO FMALIHLIMYMIGOOL bo@olbol 331935 s Imbo@EmMobyo.

abo3Lo 33193900 93MM30L »dgBHgb J399bgdT8o BHoMYds s dolo BoBsbos dMmdoMEGo dmALEbYIMYdOL
05D XBLOMO  3Mmb3IMMIBEO0L A9d0gMgds, BmMALbmMgdgdOL BoMOLBOL FoBOEIL ©s 3353doMol
9003 M5@MdOL M Heb3gwymns.

3696080  sbobogl ImdowMo  Jugargdol Jgx3sligdol olgod  Fsbsliosmgdgul, GMyMGmgdoEss Jugwol
©OBIOZ0L  JgMAMOGOE0  50Mgowo, 006G ORIOBEool  ©mby, BoFob  FoFoBg  Aosbigarol
3M69JAHM@mds, A5BbMME30gEgdMmo DoMgdol bGHsGHOLEH0ZS s BbZs. LoghmsdmMolm 3ModEHozol s
93009605(30900L Jobg30m, MOMMYMEOLIMZ0L FobLsBPIGME0s Tgbsdsdolbo KPIs (Key Performance
Indicators), ®mIwgd03 3obs30MHMdGd96 FoMTsmdOL doMoms FobolosmMYdEgdL. Sg3g, FIbLIBLIGME0s
Jugeol B9bdizombo®mgdol bbgs 860d3bgermgzgsbo 3569893®gd0 (3bMHowgddo s0bodbwmwos, Gmymes
06830m6H35301900), H®MBgd03 BYyegegbsl sbgbgb gofgmewro dmalsbmMmgdgdol bomolbby.
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2. 80> JoMomgro
2.1. 3:s6G:3GMAO - 560 30.

dmbo@mmobyol 336)0(*1@0 b9dG9adgMo-mgd@madgMo, 2020.

; "'I:]_Twagvaﬂ LIS 1~F1ﬂ“ 54;_5‘
X et : TRy ¥
:f,;:?f;‘l' “‘i)j & s ;-maﬁae,aaﬁﬁ *3“'.,-- “Zchinwali
) s . A 5 ,\.h NLli f ‘ia"b'ﬁﬁy Dhis|
vagn 3 X sl e

3 Wdznisi
—-—-
Shind
0B

. Tamarashi- i g Dirbi
) a&aﬁuﬂg&l”@nﬁﬁﬂ

2.2. Voice Calls - bdmgsbo bstrgdo (GSM, UMTS)

sitsaglantkari
Feaasbor 3y

‘ Good Calls Bzemmo 8603369wmdo: 96.00%
0530003mdo boerdbg®o 30mbo LagsGmzgem
96.8% 97.9% 93.2%
Failed Calls BrgOvo 360836gmds: 4.0%
0530003md0 boedbg®o 30mbo LagsGmzgerm
3.2% 2.1% 6.8%
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450
400
350
300
250
200
150
100
50
0
05200030 Lbogrdbg@o 30060 bagds®mgzgam
M No Service 6 3 17
| Call Cancelled 6 5 9
H Good 363 365 358
B Good MCallCancelled M No Service
Call Setup Time (s) Br3MMwo 360336 mds: 10s ‘
0530003m30 bogrdbgBo 30mb0 LagdsGmzggerm
<10 81.82% 74.52% 6.15% |
10-15 16.53% 24.66% 90.22%
>15 1.65% 0.82% 3.63%

2.3. 3mbs3g0ms 35053990l ImALsbmEMgds (LTE)

‘ ICMP Ping average (ms) BegHrio 3509g6g@ms (<= 8o@ofsdo): 90
0530003mdo bogrdbg®do 30mbo LogsGmzggem
25 32 53
30mb0 LadsGmggam 53

oeioo I
—

0 10 20 30 40 50
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Ping-ol §o®35@¢90wo (300900 3Ohm396& o 583969090

30B0 bods®mgganem 89.6%

HTTP Average Data Rate (dd0¢/{jd) BugHryeo 8608369wmds: 5.5
0o303md0 Loardbg@o 30mb0 Lagds®mzgum
28.101 36.019 10.948

HTTP 360330000000 B350l 45003mfigeolol @ogogloMgdmwo bsdwswm boBdsmg (Bdo@/d)

30mb60 LadsGmggem 10.948

oo I ;015

0 5 10 15 20 25 30 35 40

Kepler-ob 33900l Bs3mE300m30L @OML ox0JLoMYIVIEO bydwyserm bLobdstg (3d0E/(0)

30060 Lodo®mnggum 1.061

oo | : -

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
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HTTP 36003300000 30356:030L5L Fo6r8539dmwo (3009006 3Om39bGmwo dsh3969d9wo

30mB60 Lodo®mggem 43%

FTP Average Data Rate (3d0¢/$jd) BogHreo 8608369wmds: 5.5
0ogm03mdo Loandbg@o 30mbo LogsGmzggem
14.777 11.577 8.267

FTP 360G ™300 3500l 5¢300m30bsl og0gdloMgdmeo Lsdwswm LoBdsmy (3d0@/(a)

30060 Lado®mnggum 8.267

oo N

0 2 4 6 8 10 12 14 16

FTP 36m@™3meom 30356:0030b5L Fo®do@ 9o 309d0L 36h:m39bE o 3563969090

30mb60 Lods®mggem 70.8%
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2.4. GSM 9dbmeoma0sbg 0mdmdsgg Jugergdo

© 13ggBH®ob s Bgdbmemyool Y3sMHIg6EO, 2020

RX_LEV, 8530003080

| RX_LEV (dbm) 3o6p0: -80dbm 3o0: -92dbm
0o303mdo bogrdbg®o 30mbo LagsGmzgem
<=-96dbm 0.2% 0.5% 0.7%
<=-92dbm 0.1% 0.2% 0.2%
<=-80dbm 0.9% 0.8% 4.0%
<=-56dbm 52.5% 49.3% 75.7%
<=-40dbm 40.9% 44.8% 17.3%
>-40dbm 5.4% 4.4% 2.1%
100.0% 98.8% 98.5% 95.1%
80.0%
60.0%
40.0%
20.0%
03% 07% 0.9% 0.9% 08% 40%
0.0%
(3990 Lodmoem 39600
B dspo3mdo  BlLowdbg@o 30060 Lodo®mnggum
<=-96dBm 4  (0.2%)
<=-92dBm 3 (0.1 %)
<=-80dBm 22  (0.9%)

<=-56dBm 1252 (52.5%)
<=-40dBm 975 (40.9 %)

>= -40 130 (5.4%)
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(0.5 %)
5 (0.2%)
19 (0.8%)
1201 (49.3 %)
1092 (44.8 %)
108 (4.4 %)

16 (0.7%)
5 (0.2%)
97 (4.0%)

1839 (75.7 %)

421 (17.3 %)
51 (2.1 %)
RX_LEV, 30mbo Lads@mggerm
The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
100 e 1) e} ]
90
80
70
60
50
40
20 'l silknet (282; 1)
'l Veon (282; 4)
10 B Magti GSMLtd. (282;2)
0 >=75dBm >=-85 dBm >=-95 dbm >=-105 dBm al
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C/1, 8500380

| C/1 (db) D3Ovmo 8609369emds:  18db
05300330 Loardbg@o 30mb0 bsgdsGmnggam
<=8db 2.2% 0.7% 3.7%
<=14db 5.4% 2.4% 4.0%
<=18db 6.3% 3.2% 5.2%
<=24db 18.7% 15.3% 19.6%
<=32db 52.5% 56.3% 61.7%
>32db 14.8% 22.0% 5.7%
9 93.6%
100.0% 86.0% 87.0%
80.0%
60.0%
40.0%
20.0% 13.9% 12.9%
.
0.0% I
GIXo 39630
B dspgomogmdo  BLowdbg@o 30060 bogdsOmnggam

53 (2.2%)
129 (5.4 %)
150 (6.3 %)
446  (18.7 %)
1252 (52.5 %)
353 (14.8%)
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<=8dB 18 (0.7 %)
<=14dB 59  (2.4%)
<=18dB 79  (3.2%)
<=24dB 372 (15.3%)
<=32dB 1369 (56.3%)
better 536 (22.0%)

<=8dB 89 (3.7%)
<=14dB 98  (4.0%)
<=18dB 127 (5.2%)
<=24dB 475 (19.6 %)
<=32dB 1497 (61.7 %)
better 139 (5.7 %)

C/1, 3ombo Logotromnggerm
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2.5. UMTS ¢gdbmmyosbg 8cmdm8sgg Jugergdo

RSCP, dsgmozmdo

© 13ggBH®ob s Bgdbmemyool Y3sMHIg6EO, 2020

. <=-100dBm 8

| RSCP (dbm) 356p0: -85dbm 3vy©o:  -95dbm
053000330 boedbg®o 30mbo LagsGmzgem
<=-100dbm 0.3% 0.1% 10.4%
<=-95dbm 0.5% 0.1% 10.0%
<=-85dbm 1.5% 1.8% 29.2%
<=-75dbm 11.0% 14.8% 33.3%
<=-60dbm 57.0% 56.8% 15.3%
>-60dbm 29.6% 26.4% 1.8%
100.0% 97.6% 98.0%
80.0%
60.0% 50.4%
40.0% 29.2%
20.4%
20.0%
0.8% 0.2% 1.5% 1.8%
0.0% — S—
(39900 Lodwgoamem 39020
B dopmozmdo  BLowdbg@o 30060 LogdoMmnggenm

(0.3 %)
<=-95dBm 13  (0.5%)
<=-85dBm 37 (1.5%)
<=-75dBm 264 (11.0%)

<=-60dBm 1372 (57.0 %)

better 713 (29.6 %)
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RSCP, 30mb0 Lsgds®mnggarm
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3 .c:—lOOdBm 3

<=-95dBm 2
<=-85dBm 4
<=-75dBm 3
<=-60dBm 1
better 6

] . <= -100 dBm

<= -95 dBm
<= -85dBm
<=-75dBm
<= -60 dBm
better

4
56
362
33

240
230
671
765
351
42

(0.1 %)
(0.1 %)
(1.8 %)
(14.8 %)
(56.8 %)
(26.4 %)

(10.4 %)
(10.0 %)
(29.2 %)
(33.3 %)
(15.3 %)
(1.8 %)
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
100 2
a0
80
70
60
50
40
» M Silknet (282; 1)
20 M Veon (282;4)
10 \E Magti GSM Ltd. (282; 2)|
0 >=-75 dBm >=-85 dBm >=-95 dBm all
| Ec/lo (db) 356p0: -10db 3wo: -15db
0530003md0 boerdbg@o 30mb0 badsmmggamm
<=-25db 0.1% 0.2% 0.0%
<=-20db 0.3% 0.7% 0.3%
<=-15db 3.5% 2.8% 1.3%
<=-10db 21.9% 19.5% 23.9%
<=-6.3db 36.8% 39.3% 41.3%
>-6.3db 37.3% 37.5% 33.3%
100.0%
80.0% 74.1% 76-8%  74.6%
60.0%
40.0%
21.9% 1959 23.9%
20.0%
0.0% | |
(39900 Lodwgoem 3900
W Jspmo3mdo  EMLowdbg@o 30mbo LadsGmzgwm
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<=-25dB 2 (0.1%)

<=-20dB 8  (0.3%)
<=-15d8 85 (3.5%)
<=-10dB 528 (21.9%)
<=-6.3dB 885 (36.8%)
better 899 (37.3 %)

Ec/Io, 35sg003m30

<=-25dB 5 (0.2%)
<=-20dB 16 (0.7 %)

<=-15dB 67 (2.8%)
<=-10dB 467 (19.5%)
<=-6.3dB 944 (39.3 %)
better 901 (37.5%)

Ec/lIo, Logrdbgdo
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Ec/Io, 3ombo Lago®omggem

2.6. LTE ¢9dbmermyosbg 0:m8m8s3g Jugegdo

<=-25dB 0
<=-20dB 6
<=-15dB 29
<=-10dB 550
<=-6.3dB 949
better 765

(0.0 %)
(0.3 %)
(1.3 %)
(23.9 %)
(41.3 %)
(33.3 %)

396a0: -100dbm

(3v©0:  -108dbm

© 13ggBH®ob s Bgdbmemyool Y3sMHIg6EO, 2020

| RSRP (db)
05300330 bogrdbgBo 30mb60 LadsGmggem

<=-115 dbm 0.0% 0.4% 1.1%
<=-108 dbm 0.2% 0.9% 1.3%
<=-100 dbm 1.0% 3.6% 2.6%
<=-90 dbm 5.3% 14.8% 11.5%
<=-60 dbm 86.4% 76.0% 80.5%
> 60 dbm 7.2% 4.2% 3.0%
100.0% 98.9%  95.0% 95.0%

80.0%

60.0%

40.0%

20.0%

0.2% 13%  2.4% 1.0% 36%  26%
0.0% —
(3990 Lodwgoenm 3960
B dspmogmdo  EMlbogdbg®o 30060 Logdo®Mmnggenm
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<=-115dBm 1 (0.0 %)

<=-108dBm 4  (0.2%)
<=-100dBm 25 (1.0 %)
<=-90dBm 129 (5.3 %)
<=-60dBm 2122 (86.4 %)

better 176 (7.2 %)

RSRP, dspo03md0

<=-115dBm 9 (0.4 %)

<=-108dBm 23  (0.9%)
<=-100dBm 89 (3.6 %)
<=-90dBm 361 (14.8 %)
<=-60dBm 1856 (76.0 %)
better 103 (4.2%)

RSRP, boerdbg@o
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<= -115dBm

26 (1.1%)

<=-108dBm 30 (1.3 %)
<=-100dBm 63 (2.6 %)
<=-90dBm 274 (11.5%)
<=-60dBm 1920 (80.5 %)
better 71 (3.0 %)

RSRP, 3ombo Lbsgs@rmngzgwm

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

100 o
9%
80
70
60
50 = _
40 — — ~ -
. Z I Silknet (282; 1)
30 e B Veon (262:4)
20 [ Silknet* (282;8)
[| Magti GSM Ltd. (282; 2)
10 e -
0 S=3%dm S—é5dm >=-95dém >=-105 dém al
| RSRQ (db) 3o6po: -12db go: -15db
053003md0 boandbg®o 30mb60 LadsGmggem
<=-20db 0.5% 0.7% 2.1%
<=-15db 25.6% 28.0% 34.2%
<=-12 db 43.2% 40.8% 38.5%
<=-9db 16.7% 17.5% 19.1%
<=-5db 13.7% 12.7% 5.9%
>-5db 0.3% 0.2% 0.1%
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100.0%

80.0%

60.0%

40.0%

20.0%

0.0%

26.1% 287%

(G

36.3%

B 35003080

© B39dBH®0L ©s B9IbmEmyool 3s6HEHbEGO, 2020

43.2%  40.8% 38.5%

30.7% 30.4%
25.1%

Ls8rgoc0em o

BLocdbgdo ¥ gombo Logs®oggwm

<=-20dB 12 (0.5 %)
<=-15dB 629 (25.6%)

<=-12dB 1061 (43.2%)
<=-9dB 411 (16.7 %)
<=-5dB 336 (13.7%)
better 8 (0.3 %)

RSRQ, 3sgmozmdo




3039960353090l 3mdolos

(0.7 %)
<=-15dB 683 (28.0%)
<=-12dB 997 (40.8 %)
<=-9dB 428 (17.5%)
<=-5dB 310 (12.7 %)
better 5 (0.2%)

RSRQ, boergbg®o

<=-20dB 51 (2.1%)
<=-15dB 815 (34.2 %)

<=-12dB 919 (38.5%)
<=-9dB 456 (19.1%)
<=-5dB 140 (5.9 %)
better 3 (0.1%)

RSRQ, gombo Lsgstromnggem
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The chart below shows the cumulative distribution of the Topl Interference samples (RSRQ) of different operators based on narrowband values
100 2 0
%0
80
70
60
50
w0 1 Silknet (282; 1)
ilknet Hi
30 S /M Veon (282; 4)
20 e M Silknet* (282; 8)
10 | Magti GSM Ltd. (282; 2)|
0 >=;FCIB >=—'r;clB >=—:1';5 dB >=-15dB >=-20dB all
| SINR (db) 3o6p0: 5db gmo0: 0db
053003md0 Loandbg@o 30mbo LagsGmzgem
<=-10db 0.1% 0.2% 0.4%
<=0db 11.7% 14.8% 28.2%
<=5db 22.8% 25.9% 29.4%
<=10db 28.5% 28.3% 22.4%
<=15db 19.4% 16.3% 10.8%
>15db 17.4% 14.5% 8.9%
100.0%
80.0%
65.3%
59.1%
60.0%
42.1%
40.0% o
28.6% 29.4%
& 22.8% 25:9% ’
20.0% 11.8% 12-0% . l
m N
(39900 Lodwgsanem 3900
B Jopmo3mdo  MLowdbg@o 30mb0 Ladotomggam
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<=-10dB 2 (0.1%)
<=0dB 288 (11.7%)
<=5dB 561 (22.8%)
<=10dB 701 (28.5%)
<=15dB 477 (19.4%)
better 428 (17.4 %)

SINR, dsgm03m3do

<=-10dB 5  (0.2%)
<=0dB 362 (14.8 %)
<=5dB 633 (25.9%)
<=10dB 690 (28.3 %)
<=15dB 397 (16.3 %)

better 354 (14.5 %)

SINR, boardbgBo
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<=-10dB 9

(0.4 %)
<=0dB 672 (28.2%)
<=5dB 702 (29.4 %)
<=10dB 533 (22.4%)
<=15dB 257 (10.8 %)
better 211 (8.9 %)

SINR, 30mb0 Logds®mngganm

The chart below shows the cumulative distribution of the Topl Interference samples (SINR) of different operators based on narrowband values
100 —— (]
90 =

80
70
60
50
40
30
20
10
0

10 Silknet (282; 1)

M Veon (282; 4)

| Silknet* (282; 8)

|| Magti GSM Ltd. (282; 2)

>=30dB >=20dB >=10d8 >=0dB >=-10dB al

Scanner Condition Number (CN)

The chart below shows the cumulative distribution of Scanner Condition Number of different operators
100
90
80
70
60
50
40
30
20
10

0

10 Silknet (282; 1)

M Veon (282; 4)

| Silknet* (282; 8)

|| Magti GSM Ltd. (282; 2)

< <10 <15 <20 <25 <30 all

© 13ggBH®ob s Bgdbmemyool Y3sMHIg6EO, 2020




3316035309000 3mdolos

Cell Throughput per TTI (MBit/s)

© 13ggBH®ob s Bgdbmemyool Y3sMHIg6EO, 2020

100% -
80% -
70% +—
60%
50% +—
40% -+
30% -
20% -
10% -
0% 105;130
[0;15] [15;30[ | [30;45[ | [45;60[ | [60;75[ | [75;90[ | [90;105[ [ [' >=130
B Loegbg®o 14379 | 1403 818 620 290 140 0 0 0
30mb0 Logo@omggwm | 25468 3540 144 0 0 0 0 0 0
B oedbg@o* 7327 | 4090 | 2334 | 1008 437 229 169 205 219
B 3530003030 18120 5950 2803 1911 1181 842 691 928 1391
Maximum and Average Cell Throughput (Mbit/s)
100.0 94.8
80.0 74.2
60.0
40.0 30.3 24.8 515
20‘0 14.8 8'2 -
0.0
Lodwgsemem 9oJLodsem@o
B dopoogmdo  BlLowdbydo 30mb0 Logdsmggarm  BLodbydo*
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3. »0503-3guGHoL" IgmMEMEIMY0s

aboMmodo gx3dbgds dgmmel, MMIGEOE 953MMBOMIIM0s 93Mm3ol J399bgddo (oo dMo@sbgmol,
06052, 3000Mmbgmo® s bbgs) s 0m35¢olfobgdl BHaLEOL ho@sMmgdsl Mmamma dbbgow Jsersdgddo
5 Moombmm  396@®9dd0, SLg3g Fgotgdom I30MgE ILIBWGdIM 364BHgddo s Lmgwgddo,
1553GMIMBOEIM o0bEHMIEgdOL AoLH3M0Z s Lbgs.

i ]
i
N ——=

- .

3.1. 358mygbgdEo 535M5ETIMS
L6500 2 sbobogls ,,M503-GBEHOL” MM godmygbgdwo 535M5EwMOL BaMm3zol biggdsls:

o 533MIMBOWO  S0FYMHZ0W0s: 3MI30EHIO0m, OHMIWOMSE 0TsOMYOS oBMIZ900, TMdOEIMGOO
A9m30bsengdo s UB3sbgMo; 3 ghmgmwo ImdowrHo  GHgmdobsgroo Samsung Galaxy 5S4,
bmME0gmgdgb Bodol  Fo0mfggdsl mommgmo Mm3gMe@Gmemol dmdoww®  Jugedo; 13sbgMo
Rohde&Schwarz TSMW-om bm63ogegds GSM/UMTS/LTE @gdbmemmyoqdol 33s6o6mgds. 1539696l
23998605 2 ©s8Mm3009dgmo sBFgbs, MHMIwgdoa 9bmaglgdmeros 93@MAMdOOl LabwyMmogby.

1 UK, OffCom - 8569321060980, MHmBgaeog sGdMgdl gmggefion® ,Me03-GgbEOL” 308356006 Mm3gMa@m®gdols
13996d30mboMmgdol bamolbmdMmog0 dsh39698gdol bl JoBboo.

2Treland, ComReg - 5693900630900, 9LEOL 80BbL Fomdmowygbl ba®olbmd®mogo dsB3069dw9d0l o©ygbs.

3 Poland, UKE - 8569399¢069890, 396935696 mwmo Ggb@o®gds. ¢gb@ob 80Bsbl Fo®dmampgbl bs®olbmdmogo @

399603960 3oB39690qdol  soygbs, bmerm  dggaqdol  asdmg3ggbgds byl Mfgmdl  ImdLobuyMgdgdols
239999x% 3919l s XSBBOO 3MbIMGIBEFOOL sOLGIMBL 35380MA5BTMEMBOL dBIOI D,
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L3s6gM0  sOFMMzowos  GPS* dodpgdo  Imfigmdowrmdom, dolo  9BFI6s  gobmogligdmwos
333™MIMd0E0ol LobwyMogby.

e 3m31603530900L 303000l gbmdsdo 4obmagligdyeos 3 dmdowvMmo GHgMmdobsro Samsung Galaxy
S4. 50bodbmo  Bgmdobswgdo gmbdaomboMgdgb dbmem@ HoMob  BHgMIobsgool  Mgg0ddo.
2396m03Lgdol sowo FgMBgMw0s Logbseols dodlodswryMmo@ bEd0wwmO Jowgdol mbols s
9060dsq@o BPL-0b gomgawobfjobgdom.

A9bBHOL OML MBOHNMB3gEYMmBo0s iICPLS 45%BMdz900 @ Mbs 04ml gomzsolfjobgdwwo @sds@gdomo
90qg350Md0L ™Mb 5-15dB7, Goms 303396LoMHEIL Logbserol dowgas s3EMIMBOWOL bogrmbdo.

3.2. 3:63GxEH0

33930L BoMagddo 899w9d5390090s M3EGH0ToMM0 ,M503-GJLEHOL" FsMIOMEH0, HMIJoE BIMO3L
0M0MMIIWO  M3JOSGHMMOL Jugerol >70%. FsGIOGHO dmoEegl LodoOmggermlb dbbgow Jowsdqgdl o

9996030350003 9GO0l 9@ gL Bafol, slsgzg Mo LeMGEIGdLS s b F30MgE ILEbEGdME 36EHIdU.
33935 3Bogds dbsMgdol, Joawsdgdol s J3gybol FHowdo.
3.3. 8mbs3gd9d0l sbserobo

3393580 dmyzs60o gobmdzgdol ©sdmdsggds BMHb3zgerymgowos Rohde&Schwarz Network Problems
Analyzer 30Hma650vwo MHBOHMB39wYmzBom. 3Mex303900L S 0RMsdgdol boffoo s39dwos Maplnfo,
Microsoft Excel oo MathLab 36Hma®sdwo 1Hbggumymagom.

* GPS (Global Positioning System) - 3cmds¢)H0 30mDogombogdol bol#gds.

> BPL (Building Penetration Loss, dB) — doqng3s@mds, Hmdganbsg 30b0o3mol Gsom Logbseo dgbmdsdo 9gmfigzolsl.

6 iCPL, CPL (in-Car Penetration Loss, dB) — d0g350mds, Gm3gembsg 3o60oamol Mo@om bogbsmo s3¢mmdogrols
Loenmbdo dgmfiggolsl.

7 Radio Interference System Planning for GSM/GPRS/UMTS, Jukka Lempiainen, Matti Manninen
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4. 99a35900L 3O0EHgMH0Mdgd0
4.1. bdmgs60 250mdsbgdols ImALsbygds

395DmM33900 FoMdmgdL 9aM9m §rmgdMwo ,5sbxMOL 3M063030m, Looa AoBLIBOZONE0s VGOl MM,
3599D0ol MM s M9gbgM5300L 39H0MPO (b oo 3MABOLS309). obowgm Lggbs®o:

o BM0 bmM 3090905 08539 Mm39M9G™OMOL Jugerdo bsMmv dmdoME® GghHdobseBy;
o BsMOL gobxsMs - 100 Hodo, HMIgeog 8gwagdes:
0 DML Fodmfiygdos - 15 §sdo;
0 bdmzs60 BoGro - 100 Hodl 259m3engdreo Dodol Hodmfiggool boby®derogmds;
0 35BS BomgdL Mol - 10 §sdo.
0 303wob 3s6d9mMgds.

2099094969005 9300 Mgx0do GSM, WCDMA 56 LTE ¢gdbmemyoqdl dmemob.

Voice Calls

bdm3ob0 259mdabgdol Ggx35L900Lols 0BMmdgds s BolEgds 9990 dOMOMSEO 356M53gEHMO:

e Failed Calls — b36weo 860936900mds: < 4%8;
e Good Call - bpgMwero 360936gcmds: >= 96%;
e (Call Setup Time - BE36wo 360d3bgemds: <= 5{a.

Failed Calls: {o6053qdmo 3obbmGEogmadmmo botmgdol (Failed Calls) 36m3gbdmeo 9s6396909w0:
3902905 99%Y39¢0w0o Bogdols 56 mALobm@gdol 96 MLYdMOOLLsD. (Call Canceled) - Hm@gLoa
A963065¢00l doge 0bogoMmgdwo bdmgsbo 458mdsbgds 390 bmME30gwgds. ImaLobwyHgdol 56 SOLYdIMDS
(No Service) - Mmgbog ©o99gsMgds 3960 bgmbgds Lo@gugrmbm dmalisbwyMHgdol 56 sSGHLYBMBOL dodm.

Good Call: §o®3oBHdo@ 2obbmME0gmgdwmo BsMgdol (Good Call) 3GmEabdmwo  3sB39b9dgwo -
HgbsE 8MmdOEIMO BgMdobseno s3Hegbol Gglsdsdol dmmbmgbsl Jugardo, ol 890gysE bmMEogegds
Jugeol 8oge MlELYOOL 250MYMRs, LodMEM™M 3MmbIBbEOL EgMHdobswrmsb 3538060l OTYsMYdS S,
20BLsBP3MMEo OH™OL 8999y, 3930060l 3mGMadEmeo 895Y39G)s.

Call Setup Time: 3038060l ©s3gsMgd0oL M (Call Setup Time, §593030), O™ HGMIYEOG FoOL sdMBIBEOL
B™IMOL 53609530096 MBmsem© Bdmgzsbo 395380600l HTYsMHJdSTWY.

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, 33960 98
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4.2. 3mbs3900 250053990l JmdLsbmEads

9mbs39000 gos3gdol ImALabwEmgdols dgg3slgdol BoBbom, mommgmo bglos dgagds bbgswslbgs bobol
0535¢93900Lg9b. dMbs30ms BoG30MHmM30L LobJsmol Fglogsligders LsFoMmms, Bmbogl godloMmgdwwo
Dol Boool bLyMz96BY 5E300M35/RsdmEGH30Mmm3s (ETSI TR 102 678-1 ¢193m3gbs309):

e 3003536905 m39M5GMOHOL JugErmsb, Lgbool goblibs s 3MBEJLEHOL sd@03530s (Attach);

e ICMP Ping - 10 {590 bgboobsmgzgol, mommgmeo 30630L Good-srm@o 3 (d, 1000 3f. Ping-l dméol

e YouTube (30 >0, 95Jl0dogrvyMo bsGolbom, ©s353806MHJd0L Gsod-sm@o 10(0)

e HTTP Bs@go®mas (Kepler reference WEB 33960 ETSI TR 102 505 V1.2.1, dmol ®mm 30 {sdo)

e HTTP DL (HTTP Bsdm@zo®mmgs, 10 {odolb go6ds3@mdsdo, dmizool coMm 10 {sdo)

e FTP UL (FTP 36m@Hm3merom 10 {odol gob0sgarmdsdo byMzg@byg s@Gz0mmas, dmiool omm 10 §sdo)
e UgLool obw®as. . —

9mb539000 2505(39d0L TgxsLgd0LL 0BMIYds 9090 356TEJdO:

e ICMP (Ping) - 3963095, Gm@gLsg <=90 af.
e HTTP (Downlink Speed) - dob0dsenm®o: >= 0.2 3d0&/§0; 3o0y0: >= 5.5 3d0&/{j0.
e FTP (Uplink Speed) - 30600sqom®o: >= 0.2 3d0@/0; 300y0: >= 5.5 3003/{j0.

4.3. GSM Jugeol sg3s®m30l sbslinsmgdwgdo

O@amO5 36Mmd0E0s, GSM 3mdOWMo G9IM30Bol LEdOMMO 398smdoLEmMZoL Lagds®obos -92 dBm?
Jo0qdol mbyg (RxLev), 9sgMsd Ibgggermdsdo bos 0dbsl Bomgdwwo s@sdosbol bbgmwom ©o

996md530/53¢MBMmd0E o F9ufiggoLal!® gedmizgmaro Loabsarol sbs33Md0, s g oB3969dE9BO >3l
-80 dBm*! (RxLev).

GSM Jbgerdo 0Bmdgds s BoLEYds MO JoMOMIO 35M53gBHM0, MMIGE0E PobLIBOZMLZL OBIMZOL
Bmbsls s batobbl RxLev s C/I.

RxLev: 35660l dogth gobmdoo GSM Logbserol 80FMMo oML Jowgdmo Loabswols mby
RxLev, ®mIgeoa godbo®gds 35Hmdzol 3mbimgdme Fa®@owdo s Fodmdmaagbl boryzgogle bogboenl
93999000 M3o300LIMZ0L. 396yo: > -80; (310 <= -92 ©dO.

C/T: 2500583960Ls s 06BHIOBIHIbE00L FoMmds C/112. BrgMmwo 360936gwmds: >= 1813 d.

° CEPT-0bs 9930396@s30s, ECC REPORT 118, p. 6: RxLev >= -92 dBm [RxLev >= 18 (doxgdol dobgogom)].

10 ETSI GSM recommendation 03.30: BPL ¢m0s 15-18 dB-ol dbbgow @sbobergdwye 3496480 s 10 dB-ob Goombgddo.
$0b659gdsMg 33093580, Rohde&Schwartz-ol ©93096@(305%9 ©oyMbMdOm, 358mygbgdyemos BPL=12 dB.

11.92 dBm+12dB = - 80 dBm.

12 Carrier to Interference ratio

13 J6rg Eberspicher, Hans-J6rg Vogel, Christian Bettstetter, Christian Hartmann, GSM — Architecture, Protocols and Services,
2009, 23960 26.
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4.4. UMTS gJugerol 535630l 5bslosmgdemgdo

HMaMO3 36md0w0s, UMTS (CAT 3) 8mdow@o ¢gihdobsgrol bdsdowrvy®mo d9850m30bsm30L bs3dedolos -
95 dBm™ 300gdol mbg (RSCP), 8358 dby39e™md30 MbB@s 0gbsl 50gdm0o 5@s30560L bbgwmemom ©s
996md5890/53GHMBMmdOdo 353mf39v9e0 Logbswrol J0Erg35MdS (ssbEMgdom 8-12dBm), gl Foh39b9dEgd0
50§93L -85 dBm. Bmgso, 256L5BO3Mos 9900930 ©MbY7d0 3900l B MBOBIMZ0L: 3560 (RSCP
> -80 dBm), bodwognm (-80 dBm >= RSCP > -95 dBm) s bqbo (RSCP <=-95 dBm)'e.

UMTS Jugedo 0Dmdgds s 3o1gds mMo doMomso 350s09@M0, Mmoo 3oblabmg®magl oxs®mzol
BmbsLs s ba@obbl RSCP s Ec/lo.

RSCP: dopgdmeo bogbseol ombg RSCP (Received Signal Code Power), 56w Gowgdmeo bogbserols 3mgol
LoddEH36MY. J9BLIBVZOIos UMTS ¢gdbmemaool Jugedo. 3960: > -85; 3o < -95 ©dd.

Ec/Io: bogbsan/0b@ gt gg6gbiool godmds Ec/lo. 3otyo: > -6.3'7 ©d; 30 < -15 ©d.

4.5. LTE Jugerolb osg3s030L 85bslosmgdemgdo

LTE Jugerdo 0Bmdgos s Bolgds Hmam s doMHomso, sg3g Bb3s ods@gdomo:

e RSRP - 356p0: > -10000009'%; 3900 < -1080d0.

¢ RSRQ - 39690 > -9000; 30 < -12¢0d.

e SINR - 35690: > = 10000; 3900 < 5¢d.

e MIMO usage - 39690: > = 95%; 30 < 90%.

e CQI - 350y0: > =10 (64 QAM™); 300 < 7 (QPSK?) (063063530490, 9050900m0)
e CN-3500: < = 10; 390 > 10 (0630653090, 8905609d000)

e Cell Throughput per TTI (06gm®™ds30v)e00, 9900560gd0m0)

e Maximum and Average Cell Throughput (06gm®353099¢00, 3905MJd0mM0)
e Downlink Modulation (06gm®ds5300, 890s6Mg0000)

¢ Uplink Modulation (06g3m®3s30wwo0, d9050M900000)

¢RI (06g3m®H3530v0, 3905690000)

e DL Efficiency (0bgm®3ds30eo, 890s60Hg0000)

e UL Efficiency (0bgm®3s:30¢0, 900560900000)

14 Category 3 - 39-3 35¢)93G00b GgOHT0BIWO. HOMMYYEO 35¢E)JMM0S FobLaB3M3L MdOIMGO GHMIoBsEw ol
336dbMB0sMMOOL EMBJL, 25053gd0L FogduodoEwE LoddEsgzMgLs, 535 0+) 08 FTLobLIMGOOLIMZOL 5430w dYEn
30600090l s bbgs.

1> 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, 93960 117

18 Ralf Kreher, Karsten Gaenger, LTE SIGNALING, TROUBLESHOOTING,AND OPTIMIZATION, a396o 230, 517

19 64 QAM - Quadrature Amplitude Modulation, 335@®s@MAIWO 5330EWIOIHO BMEMEIFOS

20 QPSK - Quadrature Phase Shift Keying, 335005¢m60vwmo 8m@ams3os gs%ba®o §obs afetes
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RSRP: 69530096¢weo Logbserol dowgdoyeo Loddgrsgdyg. (RSRP - Reference Signal Received Power).
356539300, HMIYEo3 3o9m0yggbgds Logbswrol Mmbol Aslabmdo

RSRQ: 9539609630 bogbserols dowgdolb bsGobbo (RSRQ - Reference Signal Received Quality). 3560509 6Mo0,
MHmdgeoi Homdmoaabl Logbsw/0bEgmngmgbiool BsGEMdOL  Lasbmd gHmgMl s ABLEBOIMI3L
Loabogrols badolbl

SINR: Logbserol Gotrmds 0bEHIORgMIbE0sLS s bTs®msb (SINR - Signal to Interference and Noise Ratio).
356539300, MmIgwoE HoMdmoagbl dmgdmaro boabswrol Loddwszmol BsMEMdL 0bEghxghgbizool
10ddE53M0L (FoMTMogdbgds bbgs Loabswrgdologsb) s sGHT0 sOLYdMEO bTsrm™ol LoddEsgMOL X 53Mb.

MIMO usage: MIMO-U $9dbmanmao0ol go0mygbgds 8mdowrr)®o m3gMo@m®mol Jugwdo (3G:m3gb@was).

CQI: 56bob badobbol 0bozs@m®o CQI (Channel Quality Indicator), s@bol bao®olbmdmogo dsb396909w0,
OMIWoms3 36oLEBO3MIds 393806MOL badolbo.

CN: 3oMmdoomo ®ogbgo CN (Condition Number), ®mdgwoi 0dwwggzs m3wg3500056 0603309l
Logboe/bgedgderoll BsMEMdOL dglsbgd o3 9Eomgdgwos  0bgm®mBs300l seEygbolsmgol MIMO
2390053990L5L ImEgwE MLsIbm sGbT0, 5649 2obLEBOZMZL v Modgbs dgwdwros MIMO Lolb@gdsl
2956563090 mML Log™EEMO MW EHO03YJLoMYdS Im (3930 Lobsw/HYEdgdEOL GoMmEMBOLEMZOU.

Cell Throughput per TTI: 5303900l 258@5MYbsM06MBs goa3gdol MMl 0bEgmzswdo (Cell Throughput
per Transmission Time Interval (TTI)). 5&o(9dL LsobBMEOTs30M boLOSMU.

Maximum and Average Cell Throughput: 3039go0ol dsduodsIMo s LsBMOEIM 45T EHIMHMBIMHOBMBS
(Maximum and Average Cell Throughput). 5&s6g0b Lsobgm®Tsgom bolosmb.

Downlink Modulation: 350049699990 9m@uyamsiools 3obsfogrgds, downlink-do. 5@sMgdl Lsobgm®mdszom
bslosmb.

Uplink Modulation: 253mygqbgdemo  Im@mEsgool gobsfoergds uplink-do. 5GoGdL  Lsobgm®dsgom
bslosmb.

RI: ®96306900L 95B396909ewo RI (Rank Indicator) gobls®BomgtMog MIMO-ULoligdgddo goblbgeggdwmwo
(00590 300090g0) dmboizgdoms Bs35gd0L MoMEbMdLL, MMIwgdoE 49s0390s Downlink-8o. 5@sM9dL
L50bRMMT>30M boliosmb.

DL Efficiency: 6gbmdl deom3bg 9839d&wemmdol  (89250030/§d/6gbmml  derm30) ©sdm30gdremgds
1399dBHOOWMO 989dGHMIOMBIBY (d0G0/Fs00/3g6E0)  downlink-ogol (Mobile DL Efficiency), Hmdgeogs
3960LsbE3M9ds 3608369 mdgd0m (Class E1-E8). 5@s69dL Loobgm®mdsgom bolosmb.

UL Efficiency: 6wyl deom3®g 9539JGwmmdol  (8990030/§d/6gbmdl  d¢nm30)  ©sdm3ogdyemgds
139dBHPIWMO  9gBIIBAMOMOIBY  (doGO/Fedo/3gM3o) uplink-mgol (Mobile UL Efficiency), ®mdgeog
2960L5BOgMgds 36033690 mdgd0m (Class E1-E8). 5&o6mgdl boobgm®mdszom bsliosmb.
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