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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.
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3956bmG309wwgdmwo HBsmgdoL LGHOEBHOLE03S s bbgs. LogMmsdmMOlm 3ModE030olL s MY3mTgbs3Eogdol dobgwzom,
0000M9)0oLsMZ0L  QobLHBOZMMWos dglsdsdobo KPIs (Key Performance Indicators), ®mdwmgdog 4965306H:md9096
§968500md0l doM0mE Tobolosmgdrgdl. 51939, 2obLsBIGWWs Jugwol Bwbdiombo®mgdol bbgs d60dzbgwrmgsbo
39650930900 (3bOH0wgddo s50bodbos, MMamME 0brMMTs3010), MHMIGdOE BYRS3egbsl HYbgb shgmero
9dLobmm9d9d0L bomobbby.
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2.2. Voice Calls - bdmgsbo Dsegdo (GSM, UMTS)
Good Calls Bg6Hm@o 9609369mmds: 96.00%
- 0530003030 Lbogrdby@o 30060 LgsOmgzgewm
97.8% 86.4% 77.9%
Failed Calls bu3tymo 360d369cmds: 4.0%
0530003030 Lbogrdby@o 30060 LsgsOmgzgewm
2.2% 13.6% 22.1%
é 450
400
: 350
: 300
, 250
' 200
150
100
50
0
053000330 Lboendbgdo 30060 bodsGm3gwMm
H No Service 6 44 84
H Call Cancelled 3 9 8
W Good 408 337 325
HGood mCall Cancelled ™ No Service
Call Setup Time (s) B3 o 0608369@mds: 10s
0om03mdo Lbogdby@o 30mb0 bsgsOmzggwm
! <10 91.18% 94.66% 3.08%
: 10-15 8.82% 3.86% 87.38%
>15 0.00% 1.48% 9.54%
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2.3. 805390075 35053980b 8mdlsbegds (LTE)

ICMP Ping average (ms) Bghryemo 360336gmmds (<= dowwoffsdo): 90

0530003030 Lbogrdby@o 30060 LsgsOmggewm

63 49

30mb60 bogsGmnggawm

35

Ping-ols §o635390v)eno 300990l 30mE9bEmeo d5B3969d9wo

30060 bogsGmggem 89.6%
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TR Lo T TEVET P T

HTTP Average Data Rate (3do@/§0) BgHmo 3508369wmds: 5.5
0om03mdo Lbogrdby@o 30060 LgsGmggewm
38.2 38.7 10.7
HTTP 36:0m@™M3M00 3500l 35dmfgmobol @sg0dboMmgdveo bsdoswm Lobdsg (3d0@)/fid)
30060 bodsGmzgem 10.7
0 5 10 15 20 25 30 35 40 45
Kepler-ols 3396q0l Bsdm@H3060030L O™ sx30dl06MgdMo Bodmowm Lobdstmg (3d0@/fd)
30mb60 bogsGmnggamm 1.23

1.

[N

0 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50

HTTP 36H:m@¢ ™300 3035Omm30L5L §o®mds@gdwmo 30gd0L 36mEgbdmwo dshggbgdgaro

30060 LgsGMz9m™ 90.87%

0520003030
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FTP Average Data Rate (3do¢/$9) BgHmo 3508369wmds: 5.5
053000330 Lbogdby@o 30060 LogsGmzgmm
: 14 16.8 8.3

FTP 360@ ™300 83500l 533060030bsb ©sg0gloMgdwywo bydwgsanm bobdsdy (3d0@/{d)

30060 bodoOmzgEm 8.3 i
oo |, -
|
’ 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
; FTP 3603 ™300 30950Hm30L0b Ho®Ts3gd1eo (300900L 30m396@ o dshggbgdgwro i
E 30mb0 LadsGmzgEm 88.5%
2.4. GSM 9dbmermp0sbg 8mdwmdsgg Jugergdo
RX_LEV (dbm) 356M30: -80dbm GMEo:  -92dbm
0om03mdo Lbogrdbg@o 30mb0 bsgsOmnggawm
<=-96dbm 0.0% 0.6% 3.6%
i 0.1% 1.0% 1.7%
<= -80dbm 2.9% 6.4% 11.5%
‘ <= -56dbm 49.2% 56.7% 63.7%
! <= -40dbm 44.7% 33.8% 19.0%
> -40dbm 2.9% 1.4% 0.5%
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100.0%
90.0%
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5.3%

01% 1.6%

GI®o

B 9530003030
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digenigs T
DO B e Achalzich
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*
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96.8% 91.9%
83:2%
) 11.5%
2.9% 6.4%
I
Lodwoerm 3960
B oedbgBo 30mb60 bogsHmnggam
e <=-96dBm 0  (0.0%)
o
> : <=-92dBm 1  (0.1%)
s'tomi ‘ .
S . f <=-80dBm 23 (2.9%)
—~ <=-56dBm 384 (49.2%)
<=-40dBm 349 (44.7 %)
»=-40 23 (2.9%)
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(0.6 %)
(1.0 %)
(6.4 %)
(56.7 %)
(33.8 %)

(1.4 %)

»
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(3.6 %)
(1.7 %)
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators

100 — — — » »
[ ——f————§

50 —
80 [
70
60
50
40
30 [ Silknet (282; 1)
20 Ml Veon (282;4)
10 B Magti GSM Ltd. (282; 2)

0 >=-75 dBm >=-85 dBm >=-05 dBm >=-105 dBm al
C/1 (db) B3O meo 360d36gemmds:  18db

0o03mdo bogrdby@o 30060 bogsOmNzgem

<=8db 0.0% 0.0% 0.6%
<=14 db 0.0% 0.4% 2.2%
<=18db 0.6% 1.2% 3.1%
<=24db 3.6% 6.0% 11.6%
<=32db 57.6% 55.6% 61.0%
>32db 38.2% 36.8% 21.5%
100.0% 99.4% 98.4% 94.1%

90.0%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0% 0.6% 1.6% >9%

0.0%
GOQO 3500
H dsyomozmdo  EMLoerdbg@o 30mb0 bagsGmggmm
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(0.0 %)
(0.0 %)
(0.6 %)
(3.6 %)
(57.6 %)
(38.2 %)

(0.0 %)
(0.4 %)
(1.2 %)
(6.0 %)
(55.6 %)
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<=8dB 5  (0.6%)

Bordschomi
SpADBD

<=14dB 17 (2.2%)
| . <=18dB 24 (3.1%)
: Abastumani e Bakyriani <=24dB 91 (116 %)

sBsLonBabo > 603-;70005«:‘.-

<=32dB 478 (61.0%)

Adigeniys <
better 168 (21.5%)

SOOFFASCREEREE Achalzie

_‘_1.
»

. Achatkalaki
eyitoren g Gogasheni sbagm Ppemsjo
" amas8360 J Eshtia'®
. 2900

Damal

[ - w,
Sulda Nincozmisda
U oemos BobmGidnboos

C/1, gombo Lagstmggeom

2.5. UMTS ¢gdbmermeosbg d3mdmdsgg Jugemgdo

‘ RSCP (dbm) 35630: -85dbm gMo:  -95dbm
05303030 Lbogdby@o 30060 LogsGmgzgmm
I <=-100dbm 0.1% 2.8% 15.7%
<=-95dbm 0.6% 2.6% 5.3%
<=-85dbm 2.2% 5.8% 12.2%
<=-75dbm 9.5% 17.4% 26.1%
<=-60dbm 42.7% 46.2% 35.7%
" > -60dbm 44.8% 25.2% 5.0%
100.0% 97.0%  88.8%
80.0% 66.8%
i: 60.0%
40.0% 21.0%
20.0% 07% 54% 20% 5.8% 122%
(390 Lodgocnm 3960
i W dspoo3mdo  EMLowdbgdo 30mb60 bogsGmnggmm
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Sairme & . <=-100 dBm 119 (15.7 %)
LsofM8y '
W <=-95dBm 40 (5.3%)
Bordschomi
degtn a0 <= -85dBm 92 (12.2 %)
(l‘
<=-75dBm 197 (26.1 %)
Abastumani l-?v-u.k-xr.an'
sdsLormBabo . B 3%n0360 <=-60dBm 270 (35.7 %)
digen| o 2 K}_,}.J _ > better ® (5.0%)
S SR0aERm R a7 e e s r,
' s
A ¢
ASpindsa / ‘
L3R ds | ko
A | . el
AP g
\ Ly .
‘ A0S | L
{3 : | o .
= _ 8 Ach}*'a*'akl Pok {
Seyn_“oren , Gogasheni SEImPsJo g3
"\ amasdnb shtighw 'y
Damal 871822020 nago‘: e
' LJSU‘da [\;n('_,r'nw,‘d:a-h'—‘
DO BOEmEL;QE@b
ha
"3
LS
RSCP, 3ombo bsdotronggwm
The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
100 — — ___—.___—_- 9 ————9
)] —— 00— Y
80 — e
[ - —
70
. /
50 L &
40 O Silknet (282; 1)
30 M Veon (282; 4)
[ Magti GSM Ltd. (282; 2)
20
10
0

»>=-75 dBm >=-85 dBm »>=-05 dBm
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Ec/lo (db) 3o60: -10db gmo: -15db
053000330 Lbogdbg@o 30060 bsgsOmnggam
{ <=-25db 0.0% 0.0% 0.0%
<=-20db 0.0% 0.0% 0.9% ‘
<=-15db 0.1% 0.1% 2.0% ’3
<=-10db 2.5% 1.5% 8.5%
<=-6.3db 24.3% 23.1% 24.3%
>-6.3db 73.1% 75.2% 64.3%
100.0% 974% 98.3%  gg 6%
i 80.0%
i 60.0%
: 40.0%
; 20.0% 01% 0.1% 2.9% 2.5%  1.5% 8.5%
0.0% —_—

(390 bodmogom 3960

W dspymozmdo B Lowdbg@o 30060 LagoGmggam

<=-25dB 0  (0.0%)
- <=-20dB 0  (0.0%)

Bordschomi -

degiaA 180 ) <=-15d8 1  (0.1%)

<=-10dB 19 (2.5%)
<=-6,3dB 187 (24.3%)
better 563 (73.1%)

Abastumani i Belggani
3dsLornBsbo g B3 3Min0sbo

Adigeni & 3 ¥
- oo S . b 0T S EM
J, SO055 RN e Achalzichie e

r BB 0ED et pat-
o : =0 fgf,;'

Aspindsa

2 Achaiikalaki Pok="
Gogasheni *B>@3isdo ® B30
3ma+8360 Eshtia'®

2930

: 2 Sulda Ninozmi-da
: § Shlugieel BobmFlnbos

Ec/Io, 35300330
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Poks’

D130

5;2 130

<=-25dB 0
<=-20d8 7
<=-15dB 15
<=-10dB 64
<=-6,3dB 184
better 486

(0.0 %)
(0.0 %)
{0.1%)
(1.5 %)
(23.1 %)
(75.2 %)

(0.0 %)
(0.9 %)
(2.0 %)
(8.5 %)
(24.3 %)
(64.3 %)
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2.6. LTEugg]Smgoog émﬁg‘ﬁbgg Jugegdo

RSRP (db) 39M0: -100dbm 3vo0: -108dbm
000330 Lbogrdby@o 30mb0 bogsOmzgwm

<=-115 dbm 0.3% 1.2% 2.9%
<=-108 dbm 0.3% 1.8% 5.3%
<=-100 dbm 2.6% 4.3% 6.4%
<=-90 dbm 7.2% 9.9% 10.0%
<= -60 dbm 84.2% 77.0% 73.5%
> 60 dbm 5.5% 5.8% 2.0%
100.0% 92.7%

90.0% 85.5%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

8.2% 0
10.0% 6%  30% e 43%  64%
0.0% I — |
(3990 Bodom 3960
W dopoo3mdo  MLowdbg@o 30mb0 LogsGmzgamm
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B-ul"‘r ani

Gogasheni b33

Balairiani
?m__;/t‘ooof)o

<= -115 dBm
<= -108 dBm
<= -100 dBm
<= -90 dBm
i 0SB0 i

IPRe <= -60 dBm

hetter

|

' 2

¥alaki

Jbemsjo
Eshtia'®
BB

NinOEmisda
Babmftoboos

uit

<=-115dBm 9
14
33

<= -108 dBm
<= -100 dBm
<=-90dBm 77
3 <= -60 dBm

better

Al
! Acha¥%alaki
Gogasheni *5>@Jbmsdo

Eshtia'®
2BBos

Ninozmktda
Bobmfcobros

| £3

(0.3 %)
(0.3 %)
(2.6 %)
(7.2 %)
(84.2 %)
(5.5 %)

(1.2 %)
(1.8 %)
(4.3 %)
(9.9 %)
(77.0 %)
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Sairme
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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 (SINR) 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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: 100% -
i B B B B
80% -
70%
60% -+
50% +—
40% +—
; 30% -
20% -
' 10% -
0% 105;130
i [0;15] [15;30[ | [30;45[ | [45;60[ | [60;75[ | [75;90[ | [90;105[ [ [' >=130
i
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3. ,503-gbAb* B1omEMEnIR0S

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 IGO0 F30MgE  ILLbEIGdIME 3MbIBHJddo s Lmywgddo,
1553GMIMBOEIM Foa0LEMOEgO0L goLH3M03 s bbgs.

! T ==

Mgy *
I“"I“::: ans JAL N ‘
il ——==——

;nn.,!“!(

| 3.1. 358mygbgdmao 535M5@G MG

L5000 2 Sb5bagL ,,M03-BILGHOL” OML F5MYghgd“YEO 535M5EWIMHOL BsMMZ0L bidgdal:

e 533MIMBOE0  SVFMMZ00s: 3MI30BHINH0M, OMIOMSE 0FsOMYOS OBMB3900, FMBOWIMO
I G9Mdoboergdo s LIbgMo; 3 gPgMWwo  dMmdoEHo  GHgMdobseoo Samsung Galaxy S4,
" bMOE09wgd9b Dol [o9mfygdsl mommgmmo Mm3gmo@mcmol dmdowv®d Jugwdo; 3 9MHmgMEo
9mdowMHo GHgmdobsewoom Sony Xperia XZ1, H™3wgdog sbmM309w9096 dmbozgdms 40wo39d0L
AILGH0MIOL MO0MNMIMNO M3GHSGMOOL IMdoE Jugedo; 13sbgMo Rohde&Schwarz TSMW-om
bomdEogegds GSM/UMTS/LTE ¢9dbmemaogdol 13sboMgds. b3sbgml aoshbos 2 sdme 3009990

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@ob do%sbl §o®dmaoagbl bosGolbmd®mogo s
39d603m60 05639690 gdol  ©oygbs, bmem  Fggagdol  asdmdzgybgds  bgal  MFgmdl  dmdLobmEmgdgdol
29098 ™BILIBL 5 KBLIRO 3MBINMIBFOOL SGLYEMBL 35380MEHOTMBOL BIBIODY, . isrrmrinas:

215ET8)
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- ti RS

066360, @51360(3 "2)350’)031)36‘3@00 933™IMdool LobMogby. 13IsbgMo svFMM3z0wos GPS*
0000900 dM{ymdoEMmdom, JoLo 965E9bs gobmoglindmeos 53EHMIMdOEIOL LobMI3DY.

e 3031603530900l 30dobool F96md5d0 A5bMI3LgdIos 3 FMdOEMO GgMdobscro Samsung Galaxy
S4. 50bodbmmo  Ggmdobscgdo  3Mbd30mboMgdgb Fbmwm© BBl  GHMIobsgool  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
9009350™d0L EMbg 5-15dB7, Msms 3m3396LoMEIL Logbswol dowgzs 53EHMIMdOEOL Loermbdo.

3.2. 856G3Gm®O

33930l BoGRgddo 99399539005 M3EH0TIMH0 ,M03-GILGHOL” FoMIOME0, GMIgEoE BoMO3L
00MMYMN0  M39M5GHMMOL Jugeol >70%. 9sGIOMGHO dmoEsgl Lods®mzgaml dlbgow Jomodgdls s

31603035¢00@93H9g00L MA@ gl bofowl, slsgzg Moy LeRWIGOLS s Bbs 30MgE ILIBEGdIME 34964E9ob.
I 33935 3Bo©Yds Ibs9gdol, Joersdqgdol s §399bol FOHowdo.

3.3. 3mb5399900L 565¢obo

33193530 dmyz5b0o 45HBMB3900L ©s3w)dsgzgds M bMrmbzguymazowos Rohde&Schwarz Network Problems
Analyzer 36HmyM53o »bOOHMB3gYmzBom. 30593039008 ©s OsM3900L bsfowro spqdmwos Maplnfo,
Microsoft Excel cos MathLab 36mg®Msdwaro «bmbzgerymgoom.

* 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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4. 8393.3156015 36)00966560

4.1. bdmgzs60 359mdsbgdol dmALabMM9dS

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 DBMOL Bobx oM - 100 80, HMIgero 99ygds:

Bocob Hodmfygds - 15 §odo;

bdmgz560 Bo®o - 100 Fodl 35dm g0 Dot Fodmfygdol bobamdwrogmds;
35BS Do0gol dmMob - 10 fsdo.

3030l 396dgmM9gds.

259mggb9gde0s M30LwRseo Mgx0do GSM, WCDMA 6 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

b3m3560 259mdsbgdols GgnsLgdolsl 0BMIGds s BoliEYds B98I0 JOMOMIO 35653gEHMO:

! e Failed Calls — b036mwo 8603369 mds: < 4%8;
' ¢ Good Call - 0360 360d36gwmds: >= 96%;
e (all Setup Time - B3Mmwo 36093690 mds: <= 5(0.

Failed Calls: §o6v90539gds@ 256bm®mE0gwgdmmo bo@gdol (Failed Calls) 36Hm3gb@wyaro 9s639690900:
| 9902905 999Y39¢0w0 BsMgdols 96 IMALobyMmgdol 6 sMBYGOIMOOLLD. (Call Canceled) - GmqLss
: 96M30bscnols JogM 0bo306939e0 bdm3zsbo godmdsbgds 396 bmM309wgds. dmALsbwMmgdol 56 sOLYGdMDS
(No Service) - ©™m@gbsg ©94s09ds 396 bgMbgds Lo@ g gRMmbm ImdLobwymgdol 56 sOLYIMOOL QodMm.

Good Call: {oM3539des© gobbmME0gwgdo Boscmgdol (Good Call) 3Gmagbdwwo  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 5345900l G (Call Setup Time, {o99030), O™ OHMIGE0E 2o00L 5dMBI6EOL
B0IH0L 5360958306 MIsEm© bdm3zs60 3538000l sTYsMINOdSAY.

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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4.2, 805350075 35053980 BeaBlsbed

dmb5390m 450053930l dALsbYYMHgdOL FgsLgdols JoBbom, Mmommgmeo bglos 89agds Lbgsslbgs Labol
53509090056, Imbsgdms BoGz0mMmm3z0L Lobds®ol qlogsligders LsFoMms, dmbal godloMgdwero
Bmdob gsools byMH3zgeHHg 5BH30MM35/bsdmMmE306M™M3s (ETSI TR 102 678-1 (193mdgbs309):

e 300536905 Mm396M5BHMM0L Jugwmsb, bLglool obLBs s 3MBEYJLEGOL sgBH035:30s (Attach);

e ICMP Ping - 10 {530 bgboolsmgol, mommguyao 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 36Hm@m3meoom 10 §s90b gobdsganmdsdo 1ghzgidg os@3000m3s, dmgol otmm 10 {sdo)
} e bgbools sbyM3gs. T ;

9bs39dms goa3gdol 9gx35900Lsl 0HBMIYds 98GO 3565393H)d0:

e ICMP (Ping) - 3060205, ®mqqbog <=90 af).
e HTTP (Downlink Speed) - dob0dscom@o: >= 0.2 3do@/(0; 3otyo: >=5.5 ddo@/fa.
e FTP (Uplink Speed) - 90608sgow®o: >= 0.2 3d0@/(0; 3o06p0: >=5.5 3do@/(a.

4.3. GSM Jlgeol Esxs®30L dsbalosmgdegdo

OO 5 3601005, GSM 3dOMOo 3gMobseol LEedoww®o 8m8scmdobsmgol bszds®obos -92 dBm?®
900900l ©™bg (RxLev), Boa6od 8bHg39wmdsdo Mbs 0dbsl Bogdmwo 5©sdosbol Lbgmwoo s

8996md580/53¢MIMdOI0 890figg0oLal™® gsdmfigzgmeo Logbswol sbs356gd0, s gb 35B3969degd0 sfig3L
l -80 dBm*! (RxLev).

GSM Jugemdo 0BmIgds s BobEYOS MO0 FOMOMOIPO 356M539BHM0, OMIJE0E FIBLIBOIMZL WIRIMZ0L
Dbl o ba®olbl RxLev s C/1.

! RxLev: L3s6960l doge 4oBmdowwo GSM Logbsgrol 3oFmemo Loawcosb dowgdmo bogabserol mby
: RxLev, ®m39w03 30Jbo6Mgds 25bmdzol 306309« §96OHEH0wdo s §amdmaoyqbl bowg3gomglem Logbowls
9399990 WM35300L5M30L. 3960: > -80; (31O <= -92 ©dJ.

C/T: 3500593960bs s 063 9Mx39096(300L Botrmds C/I12. Brghwo 360336gmmds: >= 1813 d.

% 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 @sbsbangdeme 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 Eberspiacher, 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), BsgMsd dbge3gwmdsdo mbms 0465L 5090990 5¢s80560L Lbgrymom ©s
996Md530/53EHMIMd0T0 259mfF3999100 LobsErol 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.

i RSCP: do0gdrgcro boabogrols ombg RSCP (Received Signal Code Power), 5649 30093900 bogbagrols 3mol
| oI s36Y. 29BLEBOZOos UMTS ¢)9dbmemmyools Jugerdo. 3960: > -85; 390 < -95 ©dd.

Ec/To: boabsg/0bEg0agmabaool 3ommds Ec/lo. 3o6yo: > -6.3'7 ©d; 32900 < -15 d.

4.5. LTE Jugeol sgs®zgol dsboslosmgdegdo

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

e RSRP - 356p0: > -1000003%; (371000 < -108¢0d3.
e RSRQ - 35690: > -9000; 39900 < -120d. ,

e SINR - 3560: > = 10000; 399000 < 5009d.

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

o CQI - 3560: > =10 (64 QAMY); 30 < 7 (QPSK?) (0653m® 35300900, 900561900m0)
e CN - 3560: < = 10; 390 > 10 (06x306H3530m0, 890056093000)

e Cell Throughput per TTI (0630635300, 89056093000)

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

RSRP: 69539609630 bogbserol dowgdremo boddwsgdy. (RSRP - Reference Signal Received Power).
I 356599300, MMIGE03 35dm0Ygbgds Logbswols Mbol AslsbMmBs

14 Category 3 - 39-3 35¢)93M000b GHMT0BIWO. MOMNMIMNEO 35¢E)JaMM0s FBLIBLZMIZL MBOEIMGO GMToBagrol
M d6MB0sMMBOL MBYL, 293990l Foglodoy® Loddsghgl, 535 039 00 dMTLsbwMHGIOLEMZOL Svg30EgdIE?
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, 339Mo0 117
18 Ralf Kreher, Karsten Gaenger, LTE SIGNALING, TROUBLESHOOTING,AND OPTIMIZATION, a396wo0 230, 517
1964 QAM - Quadrature Amplitude Modulation, 335@®5@®M¥E0 533C0EHMEOUIMO JEYEISEOS
Q
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RSRQ: 63(};6)36@){30 bog)o@ob dom9dol badolbo (RSRQ - Reference Signal Received Quality). 356599360,
60Igog Fom8moygbl Logbsw/0b@ghagMgbool BsMEMBOL  Lsbmd JOHmMIMWL s bLIBEOIMHZL
Loabaogols ba®olbl

SINR: Logbogols 3ommds 0bGHIORIM96E00LS s bdsw®mmsb (SINR - Signal to Interference and Noise Ratio).
396599BHM0, OHMIgoi Jomdmoyqbl dmgdwmo Logbsol Loddwsgmol BsMEMdL 0bEIMRgM9bE00l
LoddE53MOL (Fo®ImM0ddbgds Lb3s LobsrgdOLssb) s SOHT0 sMLYdMEO BIsMOL LOTIESZMHOL K 5Tb.

MIMO usage: MIMO-U &9dbmemyool 259myggbgds 8mdowrry®Ho m3gms@m®molb Jugando (3Mm395Ews).

CQIL: 56bobL boMolbol 0bogzs@mmo CQI (Channel Quality Indicator), s®bols bs®obbmd®mogo dsbgz9bgdgero,
OHMIoms3 3obolsBL3MYds 3530060l boolbo.

| CN: 3o6mHmdomo Gogbgo CN (Condition Number), GmIgmog 0dwg3zs 9m3wg3500056 06035300l
Logboer/bgerdgdwol GsME™mdol Jglobgd o3 99930wgdgwos  0bBMOTs300l  s0EYgbolsmzols MIMO
23900539905l 8399 MBsEYbM SO0, 9b6v) AoBLEBOZMIZL M) Modgbs Fgmderos MIMO Lol@gdsl
2965bMmOE0gEMml LogM MO FE03gdloMgds ImE3gdMEro Logbsw/bgudgdwols B MBOLIMZOU.

Cell Throughput per TTIL: 3039d0L 2595MBsM06Mds o390l MOl 0bEgM35¢do (Cell Throughput
per Transmission Time Interval (TTI)). 5&o69dL LsobGZMGTs30Mm boLOSMU.

Maximum and Average Cell Throughput: 303900l 85dl0ds¢Mo s Bsdom  259E9MMBIM0DbMDS
(Maximum and Average Cell Throughput). 5&s6g0L Losobgzgm®MIs30m boliosmb.
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