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

Good Calls Bg6Hm@o 9609369mmds: 96.00%
0530003030 Lbogrdbg@o 30060 LsgsOmgzgewm
90.2% 83.7% 72.9%
Failed Calls Bg6Hm@o 9609369mmds: 4.0% i
i 0530003030 bogrdby@o 30060 LgsOmgzgwm
9.8% 16.3% 27.1%
S
900
i 800
700
i 600
500
400
300
200
100
0
05300330 LoandbgBo 30mb0 bogsOmgzgawm
B No Service 61 112 199
W Call Cancelled 7 7 12
W Good 625 609 569 ]
H Good mCallCancelled ™ No Service
Call Setup Time (s) B3 o 0608369@mds: 10s
0om03mdo Lbogrdby@o 30mb0 bogsOmzggwm
: <10 83.84% 88.67% 1.76%
10-15 13.60% 9.85% 91.04%
: >15 2.56% 1.48% 7.21%
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2.3. 8mbs3g00s 35053900l 8mBlsbyegds (LTE)
ICMP Ping average (ms) D360 3508369wmds (<= Booffsdo): 920
053000330 Lbogdbg@o 30060 bsgsOmnggam
92 38 84
i 30060 bogsOmMzgEm 84
!
! 0 10 20 30 40 50 60 70 80 90 100

Ping-ol §o635@&90mwo 300900L 30m396¢weo dsh396909wo

30060 LogsGMz9m® 92.8%

Loerdbg$o 94.0%

96.7%

0520003030
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HTTP Average Data Rate (3d0¢)/{d) B3Oeo 85083690 mds: 5.5
053000330 Lbodby@o 30060 bsgsGmnggam
40.2 25.5 7.8

HTTP 36Hm@M3M00) 3500l godmfgdolsl osgodlomgdmeo bsdmswmem bobdstg (8do@/fid)

30060 bodsGmzgem 7.8

0 5 10 15 20 25 30 35 40 45

Kepler-ob 33960b Bsdm@GH300m30L @OHML ©sx30JLoMJIIE0 bsdrswm bobdsmg (3d0@/fd)

30mb0 bogsOmgzgwm 1.0

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

HTTP 36:0¢™3000 308560030b5L Fomds@gdmao 300900l 30mEgbd o dsb3969dgwo

30060 LogsOMggem 91.7%

e I ;.

© 139dBH®oL s BHgdbmeMaool Y3sHESAY6E 0, 2023




339603530990l 3moLos

FTP Average Dbart;ﬁ;té“(aboolﬁa)

bzmeo 3609369 mds: 5.5
053000330 Lbodby@o 30mb0 bogsOmnggam
12.2 13.1 6.9

FTP 30003000 B500ob 5330003056 ©og30J50Mmgdeo bsdrgswm bobdsmg (3d0E/f0)

30060 bodsGmzgem 6.9
eocgote. |
|
! 0 2 6 8 10 12 14
; FTP 360@ ™300 30950HmM30LL Jo®Ts 9010 (300900L 30m396@¢waro dskggbgdgwro
E 30060 bogsGmggem 90.9%
2.4. GSM 9dbmermp0sbg 8mdwmdsgg Jugergdo
I RX_LEV (dbm) 3oMa0: -80dbm 3wo: -92dbm
0opm03mdo Lbogrdbg@o 30mb0 bsgsOmzggwm
<= -96dbm 0.3% 2.2% 6.0%
! <=-92dbm 0.5% 0.7% 2.0%
’ <= -80dbm 4.4% 5.0% 15.4%
i <= -56dbm 60.8% 57.5% 66.2%
<= -40dbm 32.3% 31.3% 10.1%
5 > -40dbm 1.6% 3.2% 0.3%
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100.0% 94.7% 92.0%
i 0,
i 80.0% 76.6%
60.0% ’
40.0%
20.0% 8.0% 15.4%
08% 29% e 4.4%  5.0% ‘
0.0% — || | i
(3990 Lodmom 39600
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sts b S
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The chart helc;ﬁ?hoﬁs the cumulative distribution of the Topl Coverage samples of different operators

100 — E— — ————— o
90 ——— __/’:————___

. ./---

70

60

50
40 I Silknet (282; 1)
0 B Veon (282;4)
2 I Magti GSM Ltd. (282; 2)
10

0 >=-75 dBm >=-85 dBm >=-95 dBm =>=-105 dBm all
C/1 (db) B3O meo 360d36gemmds:  18db

0530003m30 Loangbg@o 30mbo LsgsMHmzgEm
<=8db 0.2% 0.9% 3.7%
<=14 db 1.1% 2.4% 4.3%
<=18 db 4.0% 3.2% 5.5%
<=24 db 14.9% 12.9% 18.8%
<=32db 61.8% 59.1% 61.9%
>32db 18.1% 21.6% 5.9%
% 94.8% 93.6%

100.0% 36.6%

80.0%

60.0%

40.0%

% 13.5%
20.0% 20, 650,
0.0% | [ |
GIXO 3960

W dopo03mdo  MLowdbg@o 30mb60 bogsGmggmm
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oo I&>m35 o
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E:" B>305
H}_,_r—
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Ty
Zqaltubo
VysendH Do,
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Azhara Khutia —— . <=8dB 53 (3.7%)
sgoms Bydos |
s ‘ <=14dB 62 (4.3%) :
Kvemo P om e i sMe
Marghi ¥ : &os <=18dB 79 (5.5%)
-
Khasshi <=24dB 273 (18.8%)
sodo
<=32dB 897 (61.9%)
! . Tqwartscheli
i A b better B85 (5.9%)
! 30 Syze@home * Samegrelo )
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i 59 2o0 260360
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| 2.5. UMTS ¢9d6memy0s%g 8m8493s39 Jugergdo :
RSCP (dbm) 356a0: -85dbm gMo:  -95dbm
E 3530003030 boedbg@o 300b0 LsgsOmgzgmm
! <=-100dbm 0.6% 3.3% 13.5%
E <=-95dbm 1.2% 1.7% 9.9%
; <= -85dbm 7.1% 6.7% 27.4%
<=-75dbm 21.7% 20.8% 26.1%
; <= -60dbm 49.7% 47.8% 21.8%
> -60dbm 19.8% 19.6% 1.2%
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Azhara Khutia — . <= -100 dBm
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- : <= -95 dBm
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100 —_ 8
80
B0
70
60
50
40 3 Silknet (282; 1)
30 Ml Veon (282; 4)
20 [ Magti GSM Ltd. (282; 2)
10
0
>=-75 dBm >=-85dBm >=-05dBm »=-105 dBm al
Ec/lo (db) 3o60: -10db 3wo: -15db
0om03mdo Lbogdbg@o 30mb0 bsgsOmggam
<=-25db 0.1% 0.1% 0.1%
<=-20db 0.6% 0.7% 1.0%
<=-15db 1.4% 2.1% 5.8%
<=-10db 13.4% 7.3% 33.9%
<=-6.3db 36.7% 32.3% 41.3%
>-6.3db 47.9% 57.4% 17.8%
100.0% 7
84.6% 89.7%
80.0%
59.1%
60.0%
40.0% 33.9%
20.0% o 13.4% -
21%  2.9% 6.9% - 7.3%
O'O% — I -
(390 bodmoem 39600

B 953000330
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. . <=-25dB

<=-20dB
<=-15dB
<=-10dB
<=-6.3dB
better

=t . <=-25dB

<= -20dB
<=-15dB
<= -10dB
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(47.9 %)

(0.1 %)
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Marghi o <=-15dB 79 (5.8 %)
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2.6. LTE &9dbmemaosbg 8mdxdsgg Jugegdo ?

‘ RSRP (db) 3o6a0: -100dbm 3v©o: -108dbm
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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 (RSRQ) 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 vakes
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} e bgbools sbyM3gs. T ;

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

e ICMP (Ping) - 3060205, ®mqqbog <=90 af).
e HTTP (Downlink Speed) - dob0odscom@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 d6Md0sMMBOL MBYL, 293990l Foglodoy® Loddsgmgl, 535 039 00 dMTLsbwMHGIOLEMZOL Svg30wgdIE?
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: 303930l 2595MBsM06Mds o390l MOl 0bEYM35¢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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