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2.2. Voice Calls - bdmgsbo bstrgdo (GSM, UMTYS)
; Good Calls brgrrwo 9608369aeds: 96.00%
0530003030 Logdby@o 30060 LsgsGmzgamm
80.8% 91.9% 72.4%
Failed Calls Bg6Hm@o 9609369mmds: 4.0%
: 053000330 Loangbg@o 30mb0 LogsMmNZggEm
‘ 19.2% 8.1% 27.6%
|
E 1000
5 900
i 800
700
| 600
500
i 400
300
200
100
0
053000330 Lboerdbgdo 30mb60 bogsGmnggem
B No Service 165 56 163
W Call Cancelled 3 9 5
W Good 709 741 441 '
HGood mCallCancelled ™ No Service
Call Setup Time (s) B3 o 0608369@mds: 10s
0om03mdo Lbogrdby@o 30mb0 bogsOmzggwm
i <10 77.15% 85.83% 0.23%
10-15 20.17% 12.96% 66.89%
i >15 2.68% 1.21% 32.88%
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2.3. 3mbs39d075 350053990l dmALsbyegds (LTE)
ICMP Ping average (ms) D3OIm0 8608369mds (<= Jooffsdo): 90
: 0530003030 Lbowdby@o 30060 LogsGmgzgmm
69 46 70
30mb0 bogsGmggmm 70
oo N |

0 10 20 30 40 50 60 70 80

Ping-ob (o353 9090 3009000 36mE96@ Mo 3563969890

30060 bogsGmgzgem 89.5%
—

HTTP Average Data Rate (3d0¢)/{0) bgOyewo 8608369emds: 5.5 |
0om03mdo Lbogdby@o 30060 LgsGmgzgmwm
| 35 26.4 11.5

HTTP 36:0@M3M00 3500l 350dmfgmobol @sgodboMmgdveo bsdoswm Lobdsg (3d0@)/fid)

30mb60 bogsGmggmm 11.5
: voeegboso I, 2.
dsporozedo | 35

; 0 5 10 15 20 25 30 35 40
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Kepler-ob 3396q0b Bsdm@3000030L O™l ox30JloMmgdwo Lsdmowm Lobdstmg (3d0@/fjd)

30060 bogsGmggem 1.14
voeegoro | 135
asporogedo |, 25

0 0.2 0.4 0.6 0.8 1 1.2 14 1.6

HTTP 3603 ™300 3085600030b5L Fomda@gdmmo 300900l 30m3gbd o dsb39b9dgwo

30mb0 LadoGmzgem 94.94%
bocngocyo | 0s.88%
ase03e200 |, .5 9%

FTP Average Data Rate (3d0¢)/§0) BegGro 860936g@mds: 5.5
0530003m30 bogrdby@o 30060 LgsOmgzgwm
11.9 13.5 5.9

FTP 360@™3Mm00 3500l 5@3060030L5L s130dboMgdwmeo bydwswm bobdstg (3d0&/(0)

30060 LogsGmggem 5.9
bocegsoco I : -
ooy | :: o

0 2 4 6 8 10 12 14 16

FTP 360@™3m00) 803560030U5L Fo6ds3gdwgeno (300900l 30m39bE 1o dsh39bgdgwo

30mb0 LagoGmzgem 88.9%
p— T
0520003030
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‘ RX_LEV (dbm) 396o: -80dbm 3©o0: -92dbm
0om03mdo Loerdbgdo 30mb0 bogsOmzgem
<=-96dbm 0.1% 0.7% 1.3%
<=-92dbm 0.4% 0.2% 1.7%
<=-80dbm 2.8% 3.3% 20.5%
<=-56dbm 61.3% 64.7% 68.6%
<=-40dbm 33.1% 28.6% 7.7%
> -40dbm 2.4% 2.5% 0.3%
100.0% 96.8% 95.8%
76.6%
80.0%
60.0%
40.0%
20.5%
20.0% .
05% 0.9% 3.0% 2.8%  3.3%
0.0% — I
(390 Lodw)oeMm 3960
Hdsyomozmdo B Loerdbg@o 30060 bodoGrmzggem
(aanbobm " 2BbRmmayho {7
~ Rl : <=-96dBm 1  (0.1%)
e et C [ <=-s2d8m 6 (0.4%)
Martwili <=-80dBm 43 (2.8%)
Bsbdhzoma
r <=-56dBm 958 (61.3%)
istavi
$6 g _ <=-40dBm 517 (33.1%)
516 I Tajul b:';}':;' Sasaﬂem
Zgagubo b w® ¥ Emn 0 ) _ .
ﬁgar&gbm .’;’235* f“ Mukhura I . FSBVE’“E == -4() 38 (24 o/D)
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-96 dBm
-92 dBm
-80 dBm
-56 dBm
-40 dBm
-40

11

3

52
1015
448
39

21
20
322
1078
121

(0.7 %)
(0.2 %)
(3.3 %)
(64.7 %)
(28.6 %)
(2.5 %)

(1.3%)
(1.7 %)
(20.5 %)
(68.6 %)
(7.7 %)
(0.3 %)
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100 & L
90

80

70

60

50
40 [ Silknet (282; 1)

M Veon (282;4)

30 B Magti GSM Ltd. (282; 2)
20

10

0 >=-75 dBm >=-85 dBm >=-95 dBm >=-105 dBm al
C/1 (db) brgtrmmo 3609369wmmds:  18db

0om03mdo Lbogdby@o 30060 bsgsOmnggam
<=8db 0.4% 1.0% 1.4%
<=14db 3.1% 4.9% 6.6%
<=18db 6.8% 6.8% 7.4%
<=24 db 22.0% 18.5% 23.1%
<=32db 54.9% 53.0% 53.5%
>32db 12.7% 15.8% 8.0%
100.0%
89.6% 0

90.0% 87.3% 84.6%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0% T0-3% 12.7% 15.4%

10.0%

oo mm BN
300 3500
W dsyomozmdo  EMLoerdbg@o 30060 bodsGmzgem
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516

- Tl 6’21”?"‘ Satschcher
5 al
Zqafubo (o e iy better 199 (12.7 %)
: ch Dysrlimden Mukhura
kari ~ f Jﬂ i I - Fsavans
! f d Tsutskhvati Tschigf3
P on R ol
II ..‘ = " l' 4 Am |
Chagl | ma™ 1 ' !
K enich Didi Jiknaishi ' - Syl K I '
i : i erf
i ; 6080 x‘ﬁ{n}:go F ?:gg::g Liagfin
t ‘J Partekfianakanevi F""h
’ TR Oy i“;r' -H‘ Terdsgfola Kveda Sazano .
I !

ﬂ" - — “’ L+
feﬁshl . Zeda Sakari
5 vala %3@ l’ma

K |
;:;alim o™ Wi -l i °6
3 r
0
@nbagbjl
‘ Sulori S
i U 3ofdos Ugfrao !
: rgEfio ST [ 1
H - Phannhie H
- C/1, Bsg03mdo
l UFEEy :‘ Khonchigri "™ !
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a T o l'/“
%ﬁaae‘o‘;‘;r sfl'ffé%”a“n"e& 1 <=14dB 76 (4.9 %)
aﬂ%ﬂ;ﬁn . <=18dB 107 (6.8 %)

<=24dB 290 (18.5%)

<=32dB 831 (53.0%)

Khreiti Satschchere

bhgaon
oh 5 Mukhura Y better 248 (15.8 %)
' avane
Fa Tsutskhvati
gasbaime Gokga
; H A
F h -
= Didi Jikhaishi
henlsr- f;n il 3 Sveri
byfnda b‘aan lzgfio
Part k L
H_']_i“rflds la Kyeda Sazano A
W T Georgien
I 08 pL E:hl "’C'Pm"ll | Zeda Sakardl
i Sakuli, ® eata o Uffsms
i Chkvishi Jmns [spr : . F
waklk i gl E6O

nBotinl
uti

ésulﬁm i -
i Mo
(nbadbh

Sulori Vardzia %ﬁm Sulagi

i Lo 3ohd0s o THED

: . % i
- rhaarhuri

C/1, boerdbgBo

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023




339603530990l 3moLos

Il

b rmEm ' Planned =t i L Bbfnmea :
A A\ Venagh O’ e <=8dB 22 (1.4%) |
) <=18dB 116 (7.4%)
<=24dB 363 (23.1%)
) b o <=32dB 840 (53.5%)
o k[ S s better 125 (8.0 %)
Aan
b i': o Tsuiikhvati A
3 u.- G030 F atskhi s
5 3
Ghagai 1 ...I'Il'l—' =7
hem{ Dilegaishi I . e O ]
a6odo "E go A" muqna: g |
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B ? L%:elds |8 Kveda Sazano |
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55, T e
- Phacrhur
C/1, gombo Lagstrmnggeom
2.5. UMTS 9dbmemeosbg dmd«xdsgg Jugemgdo ?
‘ RSCP (dbm) 35630: -85dbm GMo:  -95dbm
0om03mdo Lbogrdbg@o 30mb0 bsgsOmngganm
<=-100dbm 0.7% 1.6% 13.6% i
1
<=-95dbm 0.6% 1.0% 13.0% i
<= -85dbm 5.1% 7.3% 29.3%
<= -75dbm 20.8% 26.7% 25.0%
<=-60dbm 51.8% 45.3% 16.8%
> -60dbm 21.0% 18.1% 2.3%
100.0% 93.6% 90.1%
80.0%
60.0% 44.1%
40.0% 26.6% 29.3%
20.09 . 0
0.0% 13%  2.6% 51%  73%
0.0% s N
(Y90 Lodw)oerm 3960
W dspmo3mdo M Loerdbg@o 30060 bogdsGmzgerm
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11 (0.7%)
10 (0.6%)
79 (5.1%)
323 (20.8 %)
805 (51.8 %)
326 (21.0 %)
25 (1.6%)
16 (1.0%)
114 (7.3%)
417 (26.7 %)

706 (45.3 %)
282 (18.1 %)
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators

. <=-100dBm 207
<=-95dBm 197
<=-85dBm 446
<=-75dBm 380

<=-60dBm 256
better 35

(13.6 %
(13.0%
(29.3%
(25.0 %

P = )

(16.8 %
(2.3 %)

100  ——— S —— e}

90 —— -

80 & ﬁf,.f-“"

70 L —

60 e

50 _d__rﬂ""f_-.-

40 —

30 — I Silknet (282; 1)

20 L& W Veon (282;4)

o [0 Magti GSM Ltd. (282; 2)
0 >=75 dém >=-85 dBm >=-95 dém >=-105 dBm al

‘ Ec/lo (db) 396a0: -10db gmo: -15db
0om03mdo Lbogrdby@o 30060 LogsOmgzgem

<=-25db 0.0% 0.0% 0.1%

<=-20db 1.1% 0.4% 1.0%

<=-15db 3.3% 2.6% 3.4%

<=-10db 19.6% 15.7% 17.8%

<=-6.3db 39.4% 33.6% 31.8%

>-6.3db 36.6% 47.7% 45.9%

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023




339603530990l 3moLos

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
0
10.0% 44%  30% 45% .
0.0% e
(3990 Bodryoem
B Jspmo3mdo  EMLowdbgdo 30060 bogsemmzgem
Uik Khonchiori TR
b6 oo
Zeda Gordi ol Nikorzminda
o8 i 1@3:;?@5 BrymAfBnfices
Martwili
Bafayzormn

Khreiti Satschchera
BF]DDU&U Lty f1ny
Mukhura ! )
avane
Tsutskhvati TschiatiFa
aekienn Kalskfi opmivic Gokea
| }
1 Sver|
liagfn Jmfadim
L
) Terdsclola Kyeda Sazana
I‘:ﬁ W [ |
ZedaSakal-’r
'eta s Lfibms
"—'lm-l.l. -
Sulori argdauli
Uy R Ty T
Ec/Io, 35300330

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023

76.0%

Surami
Limfradio
ED

Al sk

81.3% 77.7%

3960
<=-25dB 0 (0.0%)
<=-20dB 17 (1.1%)
<=-15dB 51 (3.3%)
<=-10dB 304 (19.6 %)

<=-6.3dB 613 (39.4%)

better 569 (36.6 %)




309603530900l 3mdolos T~

Lok { © Flanne thaofln

onchion sHbfmmaniho ]
Managyd bmjonia ! <=-25dB 0 (0.0%)
da Gord f o 'e Nik d "/
Zeda Gordi J Ikarzminda (0= - o,
maw@f eegioen Bogijbabios ._ L =048 6 (04%)
Martwili

S <=-15dB 41 (2.6 %)

<=-10dB 245 (15.7 %)

Pere

Syl <=-6.3dB 524 (33.6%)

za Tagguli B}é‘hreilin SaTschchem
~ A ey better 744 (47.7 %)
kari E avana
I\;Ia 4 é ﬁk\‘- . "l Eﬁiﬁ:ﬂ Katskhi a?.ﬂ;, 5
Ghar 1l 'TL-
hgnésr'. D|d|J| nalsh\ |
ybatia J an i

Parti anev
! i

Georgien

-

B Hashi
Sakulis
iy g0
0 ti

Sulori Vardzia igparbgauli

Lmmmta 3shdos aefmo

Sl

Chkvishi

Surami

Uvuﬁaﬁn
E3
o Chaarhuri
Ec/Io, bogndbg®o
Lsgmbabim honchior sBbfmEsho g ’
gmgggﬂ:;: ! <=-25dB 2 (0.1%) i
1 1 i
%g;jﬁaa?:; " e(:mo"cw" EE-I!I:'?'E’ZBHE-I‘I’%E I <=-20d8 15 (1.0 %)
o <=-15dB 51 (3.4%)
Iy ‘ <=-10dB 271 (17.8%)
fsimistavi o
3‘gu'ﬂJm\)@n

Khraiti Satschchere

T <=-63dB 484 (31.8%) |
bfnonn :

better 698 (45.9 %)

Teutskhvati
ggebgen

Taiuli
v i i
Jgjéiﬂa-'-f ﬂ. ? s? Mukhura

Zeda Sakare
ata %oms LS

Surami

Sulori
Urmefn 3fdos bR U@ﬁ%
- [l AP e

Ec/Io, gombo Logstronggam

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023



339603530990l 3moLos

ari

350&63‘8033 Jugegdo

| RSRP (db) 3560: -100dbm 3290: -108dbm
053000330 Lbogdby@o 30060 bsgsOmnggam

<=-115 dbm 0.5% 0.6% 1.5%
<=-108 dbm 0.6% 0.6% 2.4%
<=-100 dbm 1.9% 2.9% 6.6%
<=-90 dbm 9.6% 13.9% 22.8%
<=-60 dbm 82.8% 77.1% 64.0%
> 60 dbm 4.6% 4.9% 2.7%
100.0% 27.0% 93.9% ggcy

80.0%

60.0%

40.0%

20.0% o

11% 12% 3.9% 19% 29% ©6%
0.0% —_—
(Y90 LodmoEm 3960
H dsyomozmdo  EMLoerdbg@o 300b0 bygsermngganm
UikEba Khonchiori  *2efmmegfa i
/ beBobo ! <=-115dBm 8 0.5 %)
1 . /...
zetaco 8 e i <=-108 dBm 9 0.6 %)

by amﬁg‘:} 1
1

Martwili
Bufyzomo

“fmistavi

ynéabowga
lza - i Khreiti
i BEd i ol reiti Satschchere

Zgafubo p— 'H 0 et
‘ § q | e Kurseb| B Mukhura -
Ikari Y S avane
o~ [ 14 Tsutskhvati Tschia -‘-
bas e Katskhi e s =
da G6°3mn r W6 Goga i
S Amm

anishi DidiJhﬂaishi
I8n|s|

©foo
; qBoda xnbolvan
1

'
Georgien

',
1 )
v ] Sver| Ki I i
ognari
l Jmpbsfn Ugafio dnideT g
& | Rl

Ll Terdschola Kveda Sazano
s

F i

Samigidin. 0
i o Zeda Sakar;
3 Mgyeta oo Uit
Chkyishi oo . ]
waklh L et i =10,
wgebm g T wior *um ‘

Baguati Dutj L

& Bainn d
rbudb e 5 n
Suleri Vardzia gﬁauh

ofdas gopma

-

RSRP, 9sgmozmdo

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023

<=-100dBm 30 1.9 %)

<=-60dBm 1296 (82.8%)

(

(

(
<=-90dBm 150 (9.6 %)

(
better 72

4.6 %)




339603530990l 3moLos

Usmbobin honchiori sddfmmanin -1
beanti : <=-115dBm 10 (0.6 %)
/
Zeda Gordi ol Nikorzmind L _
| el S oz I <wsaem 9 06%)
: al:\nﬁglwili <=-100dBm 45 (2.9 %)
SR
' <=-90dBm 216 (13.9%) ]
“Fumistavi i
YRmg0 _ <=-60dBm 1201 (77.1%)
i il E’;Ihfﬁll‘ Satschchera
ﬁﬁzqﬂ ”ggm Kurseb, e s better 77 (4.9 %)
-‘-f 1 khvati
PR Katskhi wagf
3 ]
i T sakuli
i Chlvishi’ ek o
‘ i Sulori L|S L)
H . mfredo !
; U 1 ’
H e Phacrhiir H
. RSRP, boerdbg@o
! Usgmboben Khonchior  “Hefmmigfi i
bubontn : <=-115dBm 23 (1.5%)
/
7eda Gordi ,J ol Nikorzminda o5 _ . o
By amﬁE‘PF' %Ei::;égﬂ B0 3mbfobios | i <=-108 dBm 37 (24 /ﬁj
am{;g:m <=-100dBm 102 (6.6 %)

<=-90dBm 351 (22.8%)

istavl
A -I o <=-60dBm 984 (64.0%)
86 Taikuli
: b bfyjooun
b s P S e, 7 better M (2.7%)
2 L |
Tsutskhvati "
amubason Katskhi m
i SFr
Sverl
r Uanfo

Zeda Sakar:
eta o b im
avak

i
50 |

[ T o e [
: e Ty = %ﬂbg 41‘1 P odolih b
[ 3 Buti

@obsflb Wj; Il

|

L i Sulor Vardzig Syharpgayli

Umemmfn 3690 bymbpainmo

Chivishi a'sd o

RSRP, 30mbo bogo®romnggem

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023




339603530990l 3moLos

The chart below shows the cumulative distribution of the Top1 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 Number of different operators
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3b6G9bs, MMIgdoi3 496mogLYdME0s 953EHMIMDOOL  LobmEegby. 13IsbgMo swFMMzowos GPS*
9080900 dmfymdomdom, dobo sB5EJbs 396ms3LgdM0s 53EHMIMBOEIOL Lob 3%y

o 3031603530900l 30030Lool F96Mmd5d0 Q9bMI3LgdYos 3 FMdOEIMOO GgMdobsenro Samsung Galaxy
S4. 50b0dbMo  #HM0bswgdo BMbI30mboMgdgb TbmEm® DoMol  GHgMdobszgool gm0ddo.
2396053L930L 500 FgMBgMos Logboswrol FodlodoErMmOE LGB0 IMHO F0Mgdol ™bol s

90600560 BPL>-0l 250035¢00L{obgdoom.

A9bGHOL AHML MHBOWD39WYMBR0W0s ICPLE 5BMI3900 s MBS 0g4Mmb 9035w 0obfiobgdmwo ©sds@gdomo
909350Md0L Mbg 5-15dB7, Hsms 3md396LoMEIL Logbswol dowgzs 53EHMIMd0EOL Loermbdo.

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

> BPL (Building Penetration Loss, dB) — 30¢093500Md5, ®mIgenbsg 39603006 Moom Logbswro d9bmdsdo dgmfiggolsb.
 iCPL, CPL (in-Car Penetration Loss, dB) — 80¢93500md5, ®mIgebog 296030l GHo@om Loabswo s3¢mdmdowol
Loermbdo 9gmfigzoLab.
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33¢930L BoGRyegddo 993493539005 MG ,M03-GguGHOL” FoMIOME0, MMIGEOE BoMogL
00MMYM0  M39M5GHMOOL  Jugerol >70%. FsGIOMGHO dmoEegl Lods®mzgurml dlbgow Joaodgdls s

9603035000393 gd0L MdgBgL bofowls, 51939 Moy LergEgdls s bbgs 830MgE LB 3496dFH9dL.
33935 3BoYds Ibsrggdol, Joemsdqgdol s §399bol FMowdo.

3.3. 3mbs399900L sbs¢Erobo

33193530 dmyz5600 45HBMIZ3900L s3w)degzgds M bBMmblzgwymazowos Rohde&Schwarz Network Problems
Analyzer 36Hm650Mww0 M HOHYb3gEYgMBom. 40983039008 s 0sMTgd0L bafowo s39dmwos Maplnfo,
Microsoft Excel oo MathLab 36653990 mHmb3geymaom.

4. 99x8sLgdoL 3MG0GEIMoMdgdo

4.1. bdcmgzsb0 359mdsbgdol dmabobmMgds

295033900 Fo®IMgdl 9aMgom §mgdEo ,53sbxMOL* 300b3030m, Losa PobloBPIMME0s BoMol MM,
35BoL OOHM O ©929696M5300L 39MHOMEO (56 Fs000 3nTd0bSE0s). obowgm Lgbsto:

e DoMo bmM3090©9ds 08539 M3gMHGMOMOL Jugaedo bsGIME IMdOME 3HgM0bswby;
o DBMOL Bobx oM - 100 90, Mg 99y9ds:

Domob Hodmfygds - 15 §odo;

bdm3560 Bo®o - 100 {odl 359m3egd)eo Dot Fodmfygdol bobamadwogmds;
35v9Bs BoMgdl dmGob - 10 Fodo.

(3030l 356dgmMgds.

O

O O O

3990yg9g690)0s M530LvRso Mgxodo GSM, WCDMA 56 LTE ¢9dbmmmyoqdl dmemol.

Voice Calls

bdm3560 259mdsbgdol dgxoUgdoLsl 0DMIGOs s BOLWYds 98I0 F0MOMSWO 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

rehiiied
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,Call§ etip T1me - BO3e @}6‘5608363@0160: <= 5§0.

Failed Calls: o6v935¢9gds@ 256bm®mE309wgdmmo Ho@gdol (Failed Calls) 360m3gb@wyero 9s63969d9e00:
9902905 999Y39GH0w0  BsMgools 96 dMALobmgdol 56 sMBYGOIMBOLLD. (Call Canceled) - GmqLss
396M30bscrols JogM 0bo306939w0 bdm3zsbo godmdsbgds 396 bmM309wgds. IMALobwMmgdol 56 sOLYdMdS
(No Service) - ©m©qLoE ©3Ys6m9ds 396 bgMbgds LG gRMbm dMALsbwyMHGIOL 56 sOLYdMBOL Q3.

Good Call: (o353 gdo© A3BbMO30gwgdmo HoMgdol (Good Call) 3Om39b@GHHeo  dsB3969dger0 -
OHMYLOE IMBOWMHO 3HYMT0bwo s3Ho360L Fqliodsdol Immbmzgbsls Jugewrdo, ®ol 999gyo3 bMME0IYds
Jugol 8oge Mglm@LYdOL Fodmymas, LEdMEWMM S0MbI6EHOL FHYMTbIW ™MD 353806MH0L OAYMYdS o,
239bLsBEZOHMo POHMOL 9999, 39380M0L 30MgdEHwo T9FYy39Gs.

' Call Setup Time: 353d060L ©YsM1900L O™ (Call Setup Time, (599070), O™ OHMIG0E 250OL 5dMBI6EOL
! 630l 536095300096 MIMsem© bdmgzsbo 353806M0L ©sYsMd59©Y.
3JIJOQOL JIHQMQ 3200 3°3 Qo0YoMJOo0R]

4.2. 9mbs3900s 5053gdol dmALabyMgds

9mbs3900 05053990l dMmALEbYIMHgdOL Fgnsligdol JoBbom, mommgmeo bglos G9ygds Lb3slbgs Lobols

0535009090096, IMbs3gdms BoB3z06Mm30L LoBJs®Ol glogsligdws BoFoMms, dmbgl BodloMgdeo
Bmdob gsools byM3zgeHBY 5BHI0MOMIs/bsdMmEZ0MHM3s (ETSI TR 102 678-1 ¢193mdgbs309):

: e 300536905 Mm396M5BHMMOL Jugwmsb, bLglool 4obLBS s 3MBEYJLEOL sgG035:30s (Attach);

5 e ICMP Ping — 10 §530 Lgloobsmgol, mommgweo 30bg0L @s0d-sm@o 3 (d, 1000 3. Ping-l dm&ol

e HTTP Bs®gommgs (Kepler reference WEB 3960 ETSI TR 102 505 V1.2.1, 8ol o®m 30 §sd0)

e HTTP DL (HTTP Bs8m@H306:039, 10 {590l gobdsg3emdsdo, dmaol codm 10 {fsdo)

e FTP UL (FTP 36m@m3meoom 10 {580l 396853cmdsdo bghzgag s@3o0mmas, dmgool oM 10 {sdo)
e Lglbool sbwm®gs. B ;

9b5399ms gos3930L Fgx3sL9d0Ll 0BMBYds 98I0 3565093H)d0:

e ICMP (Ping) - 306905, ®mqbog <=90 af.
| e HTTP (Downlink Speed) - d0b08sgowy®o: >= 0.2 3d0@/(0; 3o06p0: >= 5.5 3do@/f0.
5 e FTP (Uplink Speed) - 306085c060: >= 0.2 330¢/§3; 396p0: >= 5.5 8d0)/§0.

| 4.3. GSM glgeol @sx35630lL dsbsliosmgdamgdo

MmO 3 360100, GSM 3md0Mo 3HgMobserol LEedow®o 8scmdobsmzgol bszds®obos -92 dBm?
900900l ©mbg (RxLev), Bop6od 8bHg39wmdsdo Mbs 0dbsl doMgdmwo 5©sdosbol Lbgmwoo s
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836(5%)3’5573' 000 dO JGO 5361)51)10 25803970 LBl B3PI, s b B3B3969d¢9BO >©f93L
-80 dBm?! (RxLev).

GSM gugan8o 0Dmdgds s Bobigds MO0 JoMOMSEO 356M59xGM0, MHMIJwoE BLIBOZMIZL OBIGMZOL
Bmbslo s boMolbl RxLev oo C/1.

RxLev: 1396960l dog® 4oBmdowo GSM Logbsgols 3oFMemo Loac0sb Jowgdmo bogabseol mby
RxLev, ®m39wog 30Jbo6Mgds 25bmdzol 3063609@GHwe §96 G080 @ §a0dmaygbl borg3gomglie Logbownls
9399990 W M35300L5M30L. J3960: > -80; (37100 <= -92 ©dJ.

C/T: 3500593960bs s 0b@9OR3M96(300L Botromds C/I12. Brghmewo 3609369mmds: >= 1813 d.

4.4. UMTS gugemol osgo630l dsbolosmgdangdo

OHmamO3 36Mmd0eos, UMTS (CAT 3)1 9mdoww®mo ¢9gMHdobscrol bdsdoww®mo d«dsmdolsmgol Lozdsmolos -
95 dBm™ 300gdol mby (RSCP), 3o3™Ms0 3bgg9emdsd0 1B 04658 5093990 5@s30560L bbgmmom s
396Md590/53EHMIMd0T0 2o9mfF39991e0 LobsE ol J0Eg35MdS (ssbEMgdom 8-12dBm), 9 35B3969dgd0
50f93L -85 dBm. Bmy050, 3oblsbmzmeos 8980090 ©™bggdo 3900l 9dsdEMdOLIMZ0L: 3060 (RSCP
>-80 dBm), Lodwgoee (-80 dBm >= RSCP > -95 dBm) oo byli@o (RSCP <=-95 dBm)?e.

UMTS Jugedo oBmdgds s 3o1gds mMo doMmoms@o 3560539300, MmIgmoi 2obloBmgmegl oxgsmzol
BMbobs s ba®olbl RSCP s Ec/lo.

RSCP: 8009939900 boabogrol ombg RSCP (Received Signal Code Power), 56w 80093990 bogbsgol 3mools ¢

LoddEs3MY. 29BLEBOZOos UMTS ¢9dbmemyools Jugerdo. 3o60: > -85; 390 < -95 ©dd.
Ec/To: boabsg/0bEgma3gm9bzool odmds Ec/lo. 3o6yo: > -6.3'7 ©d; 30900 < -15 ©d.

4.5. LTE Jugeol sgom3zol dsboliosmgdegdo

LTE Jugedo 0Bmdgds o 3ol ds OH®yMO 3 J0M0MSO0, 515939 b3S ods@gdomo:
| e RSRP - 356p0: > -1000003%; (371000 < -108¢0d3.

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 ©930m39b©s305D9 oyMbmdom, 359mygbgdmwos 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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e SINR - 35690: > = 10000; 319000 < 5@9.

e MIMO usage - 3560: > = 95%; 30 < 90%.

o  CQI - 3sMa0: > =10 (64 QAM®); 390 < 7 (QPSK?) (06830635300, 3900560900000)
e CN - 3060: < = 10; 300 > 10 (06x3m&ds30ve00, 99005605001 0)

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

e Maximum and Average Cell Throughput (06m®3530¢9¢0, 90509d0m0)

RSRP: 69539096 wco bogbserol domgdyeo boddesg®g. (RSRP - Reference Signal Received Power).
356599300, MMIGE0E 35dm0Ygbgds Logbswols Mbol AolsbmBs

! RSRQ: 38396096 wao Logbseols domgdol bsGolbo (RSRQ - Reference Signal Received Quality). 356599360,
| MmIgog FomBmoygbl Logbsw/0b@ghggMgbool BsGEMBOL  Lsbmd JOHmgMWL s bLIBEOIM3L
Loabaogols ba®olbl

SINR: Loabseols BoMPMdS 06EIORIMIBE0LS S oMb (SINR - Signal to Interference and Noise Ratio).
356599300, MMIgog HoMmdmoybl dmEgdmwo bogbswol Loddwsgzmol BoMmEMBIL 0bGHIORIOI6E00L
Loddsz3M0oL (HomBmoddbgds bLbgs Loabswrgdologsb) s SOBFO sOBYDdMEO bAsrMOl LOAdEIS3MOL X STMb.

MIMO usage: MIMO-U ¢9dbmemyools 259mggbgds 8mdowr®Ho m3gmo@m®molb Jugando (3GmE9b@ws).

CQIL: s6bob botolbol 0bogzs@mmo CQI (Channel Quality Indicator), sGbols bs®obbmd®mogzo dsb39b909e0,
OHMIWoms3 3oboLsbL3MYds 3530060l botolbo.

CN: 3o6mHmdomo Gogbgo CN (Condition Number), GmIgmog 0d@wg3zs 9m3wg3500056 06035300l
Logbor/bgerdgdwol GsME™mdol Jglobgd o3 99930wgdgwos  0bBMOTs300L  s0EYgbolsmzols MIMO
2390053990l 3399 MBsEYbM SO0, 64 AoBLIBOZMIZL M) Modgbs Fgmderos MIMO Lol@gdsl
| 3965bmME30gEMl Logm MO FwE03wgdloMgds ImEgdMEo Bogbsw/bgwdgderol s MBOLSMZOU.

Cell Throughput per TTIL: 303900l 259&MHBM056Mds o390l MMOL 0bE M3sedo (Cell Throughput
per Transmission Time Interval (TTI)). 5&o69dL Lsobgm®Aszom bsllosmU.

Maximum and Average Cell Throughput: 303900l 85dl0ds¢rMo s Bsdoem  259EMMBIM0D6MDS
! (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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