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2.2. Voice Calls - bdmgsbo bstgdo (GSM, UMTS)
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2.4. GSM ¢996merma05Dg 8mdmdsgg Jugergdo

RX_LEV (dbm) 3500: -80dbm 3w©o: -92dbm
3oam03mdo bogrdbg@o Lbywrago
<= -96dbm 0.0% 0.2% 1.4%
:; <=-92dbm 0.0% 0.0% 4.8%
<= -80dbm 0.5% 3.2% 32.6%
! <= -56dbm 73.2% 63.8% 58.3%
| <= -40dbm 25.2% 30.3% 3.0%
: > -40dbm 1.1% 2.5% 0.0%

© 139dBHE0L s BgdbmEmaool g35MHTI6EH0, dmboBmmobyol xamn0, 2024




339603530990l 3moLos

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Jlalllt_ak\ra
HMOINY G

Grigoleti

aﬁnamr":' o
I s,lgh;inda

Urek:
260

| ﬂr'h\.rh.:.;‘r||\ri

99.5% 96.6%
61.3%
32.6%
6.2%
3.2%
0.0% 0.2% 0.5%
’ [ —
(3990 Lodmoem 39600
W dspyomozmdo  MlLowdbgdho MULgango
. o Pyobsfio
" <=-095dBm 0
pajaue <=-92dBm 0
PR—— H#’;ﬂh‘ o <=-80dBm 2
b y - T e Jambo
Niges'ni L7y <=-56 dBm 320
£ s boskn
<==40 dBm 110
u £ ana <0 .
>=
‘ e Amaghleba o
sBammpghs ar
Guln! WA Tschochs un
buyi g 360 | i a.\am; i - Jﬁn
umat :
wmflsmn Nar Weri Gutur
! ymBatn a9
.
Eéhloré'la v
fmfa Z1ant - Chidistawi
THhival [ | i 380380 bogolionsgo -
bl
fezletlsh Slel I - = / pkane byan
Meda Giranla o IJ.L‘.‘":. P Zeda Bakivi | 335
o A o Mz, byos babzo
" 230
Dsur#- Vakijvari
Laituri MTT:]F.\ . 3sameaefin
Schemokmedi
@hom'qﬁn ‘ ﬁgﬂmjﬂ;@n
' Gomi
amén
Lichauri
mobymn

RX_LEV, dsa003mdo

© 1397dGM0OL s Bgbmmmyool I35MGgbE0, dmbo@memobyol xamno0, 2024

(0.0 %)
(0.0 %)
(0.5 %)
(73.2 %)
(25.2 %)
(1.1%)




339603530990l 3moLos

aofPynbafn

. .5‘;;|j:a_\rak

Sk B <= -92dBm 0

ese 3 5 Kpcotiy <= -B0dBm 14
J I i o0 3aba
’ o
! Nigguith | <= -56dBm 280
lIt . f  Woubo
Al va
o <= -40 dBm 133
4 aana i
\ . Ea A =
Grigoleti [ | K >= =40 11
: & Amaghleba 0|
afopci i sBamrnds 3mb
CUl! WD Tschochgun
ane sBa BaBaclh T
Jumati h
armfame NadiWiri Guturi
| ymBafio 8907gho
| |
Shroma i
AfmBs. 218Nl Chidistawi
| |
Tkhinvali 80350 boroobonsgn Khevi
mbobzamn l I b:];:
Ask
| ; Cudanta ﬂ“:flEk" . Zeda Bakhvi j ;Ef
ﬁ At 2T n I B Babazo
I ubzu
i B ooadby
Osurs I Vakijvari
Y 2 Schemokmedi 3°3°X3%00
‘ Byfmi8nmn
Gomi
aman
- Lichauri
p mobamo
1 " “ul
| Dehkhamiiri | anhua ™ oA
RX_LEV, bogdbg@o
gy  peniyobefo ¢
Jufz0 3 " <= -96dBm &
<= -92 dBm 21
| 7ats nchut
Jesae — ol ﬁm“n' . <=-B0dBm 143
S y . Y
: Nic_ i = <= -56dBm 256
L t  Phoskio
Vialtakva - <= -40dBm 13
AMOIY3E — u
s k ana
#51 ¥ =
Grigoleti Z 1 p‘, ps okl =40 0
Gy : G Amaghleba
8 y sBampmahs 3mb
\ CU AT Tschachs Jun
ane sbo BoBac £
Tsk. _minda _ imbact. o
LY Jumati [ o
| oA pac W Guluri
U(E,Ek ! pnlafio g yhe
D
im Shrema o
| Bfma al\f'élagl Chidistawi
I Tkhinvali ] 0290 bogooluonsgo Khev!
Tsvi aghala obabgmo A bjan
f skana
| hﬂa B curianta a,'}:fh?k' oy Zeda Bakhvi 46,
B T 253 Hcos dabgo
| n Wwem Lt ; I ubzu LA
Shek Mli ]
a . Osurg | Vakijvari
::;u"ﬁq mbenfe o Schemokmedi 3°37X30
o ""l By8mBymn
| \ . Gomi
| N\ amdn
‘ : Lichauri
E';l mobavgn

| aahuA S ialak

RX_LEV, bLyewgo

© 139dBHE0L s BgdbmEmaool g35MHTI6EH0, dmboBmmobyol xamn0, 2024

(0.2 %)
(0.0 %)
(3.2%)
(63.8 %)
(30.3 %)
(2.5 %)

(1.4 %)
(4.8 %)
(32.6 %)
(58.3 %)
(3.0 %)
(0.0 %)

1




339603530990l 3moLos

100 | E—— . ————® ® L
90 e

80

70

60

50

40

30 [ Silknet (282; 1)
0 B cenfie(282; 4)
0 B Magti GSM Ltd. (282; 2)

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

0530003m30 Loangbg@o bywaso
<=8db 0.2% 0.0% 2.8%
<=14db 0.7% 1.6% 2.1%
<=18db 4.6% 3.9% 5.7%
<=24db 13.5% 11.9% 21.1%
<=32db 68.2% 64.2% 58.0%
>32 db 12.8% 18.5% 10.3%
% 94.5% 94.6%

100.0% 89.4%

90.0%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0% 10.6%

10.0% 5.5% 5.5%

0.0% [ [ -
300 3500
B dsymo3mdo  BLowrdbgdo BLgargo

© 139dBHE0L s BgdbmEmaool g35MHTI6EH0, dmboBmmobyol xamn0, 2024




339603530990l 3moLos

<= 14dB 3
<= 18dB 20
<=24dB 59
Aaltakva
ATy <=32dB 298
ﬁiriiqleti Amaghieba ¢ better 56
) sBammnbs 30
Gulmni Mam
anelsbo a8 Tschoc
minda : o0
Jumati
Shroma —
BmBy Mziani chidistawi
Tkhinvali 850560 bnconbionsan -
bobysma Khevi
Askana bz
i ianta aﬂl\:fhk Zeda Bakhvi 336
d“l 3 gl e dobzo
| u | I ubzu
2350
o Osur Vakijvari
Laituri o, e ool 354003860
By8miBymn
Gomi
aman
Lichauri
mnbafn
Dchkha..r:'!'luri Leghva="" Kakuth:
C/1, 85003380
) Ao Fynbafo
==8dB 0
e <=14dB 7
<= 18dB 17
% <=24dB 52
Aaltakva
a@u’ia}jsu <=32dB 281
\ #3Up! 1
Grigoleti o better 81

afoa0

GulMni
a":] .550

‘ Jumati
[

Shroma
amBy

Tkhinvali
mbabzamn

Laituri
oo

Leghva+" walhe

Amaghleba
sflammyda

Mziani chidistawi
8%0560 prgonbiomssn

Askana
Zeda Bakhvi o306
Byros dabgn

Vakijvari

Schemokmedi 3830x360
ﬂgﬂnjﬂ‘]@n

Gomi

amﬂn

Lichauri
mobaegfo

C/1, bogrdbg@o

© 139JBHMOL s BgdbmE Mool I3s6EHTIBE0, dmboGHm™Mobaol xyma0, 2024

(0.2 %)
(0.7 %)
(4.6 %)
(13.5 %)
(68.2 %)
(12.8 %))

(0.0 %)
(1.6 %)
(3.9 %)
(11.9 %)
(64.2 %)
(18.5 %)




339603530990l 3moLos

Jomabgmo . avrfynbain ¢
i <=8dB 12 (2.8%)
. s <=140B 9 (21%)
o h f <=18dB 25 (5.7 %)
Ni anléi <=24dB 92 (21.1%)
% U 80000
E!L?i‘;; - <=32dB 253 (58.0%)
Grigaleti | n better 45 (10. 3 %)
ey maghleba
80p st
Gurlr Mam|
h armabo Badla
ki minda
A j:mah Guturi
Urel® u aom o
o,
J' %hlol‘é‘la an
| fmds Ziani Chidistawi
Tkhinvali 850350 baggnlionagn Kyl
Tsv@Raghala osbabgino s k30
| SKana
Maria I g'rianta Zeda Bakhvi 303868
Uyl o I Bt dbgo
bzu
bty
Vakijvari
Laituri obyh R 30403800
B3fmBymn
Gomi
amln
Lichauri
: mobamfo
Dchkhamurl
C/1, bgpergzo
2.5. UMTS ¢9dbmemaosbg 3mdwmdsgg Jugergdo
RSCP (dbm) 3o0ao0: -85dbm gmo: -95dbm
05303m30 Lboedbydo bgwgo
<=-100dbm 0.0% 0.0% 0.5%
<= -95dbm 0.0% 0.0% 0.7%
<= -85dbm 0.0% 0.9% 3.8%
<= -75dbm 0.7% 2.3% 19.2%
<= -60dbm 83.4% 83.1% 74.3%
> -60dbm 15.9% 13.7% 1.4%

© 139dBHOOL S BHgdbmeMaool Y35MFHSGDEO,

9mboBHmMobyol xams30, 2024




339603530990l 3moLos

100.0% 100.0% 99.1% 94.9%

90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0% 00% 00% 12% 0.0% 0.9%
0.0% -
i 390 Lodogocnm 39630

3.8%
|

W dspmozmdo  EMLowdbgdo MLgrgo

fmafgmo

5 B iynbefan ¢
Jufngn “

. <=-115dBm 0 (0.0 %)
Fg:i?v.aF <=-108dBm 0 (0.0 %)

<=-100dBm 0O (0.0 %)
<=-90dBm 3 (0.7 %)

Maligkvz <=-60dBm 362 (83.4%)
Jomansyzs =
E \ s better 69 (15.9%)
Grigoleti L Amaghleba
8fi0g0 3

sBammabo

Mziani chidistawi
B " bagoalinazn

Khevi
b

~ Askana o4
Zeda Bakhvi 3064

Bs bobge

Vakijvar
Schemokmedi 3yrxgiho
335m333@u

Gomi

aman

Laituri

Lichauri
mabsfo

| Dcﬂl]klla.iir!uri Leghva#"" Kakuty

RSCP, 9syomo3mdo

© 139dBHE0L s BgdbmEmaool g35MHTI6EH0, dmboBmmobyol xamn0, 2024




339603530990l 3moLos

.nla.l.l.ak\ra
MMOIY 3

Grigoleti
B0pn

Shroma
Bfamfa

Tkhinvali
mbobizamo

Laituri
oo

Y ] Lichauri
1 Y P mobsmfo

| Ochkhamui Leahva" kakik

Maltakva
I.&g":u"mH 39

Grigoleti
3703 —
Gullni
B! w6

Shroma
amBs

Tkhinvali
mboBasen

Laituri

Lichauri

Y
E70} nbanfo

%
I % i

| Ochkhamuri Leahva=" Kakith

- aomfiyobifn ::

' IEQa.a]_ava kt

<= -90 dBm
<= =0 dBm
Amaghleba okt better
sBappbe 3mbl
Mziani chidistawi
B%aubo bn@nbmoao
Khevi
bazo
Ask
Zeda Bakhvi ‘,E ng?
B doban
Wakijvari
Schemokmedi %4730
B8m8gmn
Gomi
amin
RSCP, boerdbg@o
Bufn ¢
e aiye “ <= -115 dBm
S Sk <= -108 dBm
E === Jynasnat
o o I <= -100 dBm
- Sagmomn Jzmebio
l <= -90 dBm
<= =50 dBm
na
better

Amaghleba
sBipmghs

Mziani - chidistawi
B%osbo bo@nbmdaﬂ
Khevi
b
 Askana e
Zoda Bakhvi [, 305,
Bacos dabzo
bzu
qubt

Vakijvari

Schemokmedi 30503460
838m3famn

Gomi

aman

RSCP, bgwgo

© L37HO0b ©5 HgbmEmaool @)356HBAO, Bmbo@mMabaol XarB0, 2024

<=-115dBm 0
o <=-108 dBm 0

. <=-100dBm 4

10
3538
59

2

3
16
80
310

(0.0 %)
(0.0 %)
(0.9 %)
(2.3 %)
(83.1%)
(13.7 %)

(0.5 %)
(0.7 %)
(3.8 %)
(19.2 %)
(74.3 %)
(1.4 %)

1




339603530990l 3moLos

The chart below shows the curmulative distribution of the Topl Coverage samples of different operators
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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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Cell Throughput per TTI (MBit/s)
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! e Failed Calls — b036mwo 8603369 mds: < 4%8;
' ¢ Good Call - 0360 360d36gwmds: >= 96%;
e (Call Setup Time - 630wo 36093690 mds: <= 10{3.

Failed Calls: 56v905@¢9gds@ 256bm®mE0gwgdmo bo@gdol (Failed Calls) 36Hm3gb@wyaro 9s6396909e00:
| 9902905 999Y39¢0w0 BoMgdols 96 IMALobMmgdol 56 SMBYdIMOOLLRSD. (Call Canceled) - GmqLss
: 96M30bscnols JogM 0bo300939e0 bdm3zsbo godmdsbgds 396 bmM309wgds. dmALobwMmgdol 56 sOlGdMdS
(No Service) - ©m@gbsg ©9994s09ds 396 bgMbgds Lo@ g gRMmbm ImdLobwymgdol 56 sOLYIMdOL QodMm.

Good Call: {oM3539des© gobbmME0gwgdeo Bocmgdol (Good Call) 3Gmagbdwwmo  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 534500l G (Call Setup Time, {o99030), O™ OMIGE0E 2900L 5dMBI6EOL
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 3505380 BeaBlsbBHd

dmb5390m 450053990l dmALsbHYMHgdOL Fgislgdols JoBbom, mommgmeo bglos 89agds Lbgzsslbgs Labol
535009090056, Imbsgdms BoGz0mMmm3z0L Lobds®ol qlogsligders LsFoMms, dmbal BgodloMgdwyero
Bmdob gsools byMH3zgeHHg 5BH30MM35/bsdmMmE306M™M3s (ETSI TR 102 678-1 (193mdgbs309):

e 300536905 Mm396M53HMM0L Jugwmsb, Lglbool obLbs s 3MbEYJLEGOL sgBH035:300 (Attach);

e ICMP Ping - 10 {590 bgboolsmgol, mommgmao 3060l Good-sm@o 2 §d, 1000 dF. Ping-l dmGol
e HTTP Bs®gommgs (Kepler reference WEB 3960 ETSI TR 102 505 V1.2.1)

e HTTP DL (HTTP 36:m@m3meoom bg3g6mHosb Bsdm@zommas, 25 {odol g96353¢mdsdo)

e FTP UL (FTP 36Hm@G™m3mom bgem396bg oG3060m3s, 60 fodol g06ds3wmdsdo)
e Lgbool sbw®gs.

e  JdmEol O™ 5 fsdo.

9bs399ms goa3gdol Ggz3900Ll 0HBMIYds 98GO 3565dg3HYd0:

e ICMP (Ping) - 3060205, ®mqqLog <=90 af).
e HTTP (Downlink Speed) - dobodscom@o: >= 0.2 3do@/(0; 3otyo: >=5.5 ddo@/fa.
e FTP (Uplink Speed) - d0b00s¢rw®o: >= 0.2 3d0@/{jd; 3o06p0: >= 5.5 3do@/{;0.

4.3. GSM Jlgeol Esg3s®30L dsbaliosmgdergdo

MmO 3 360100, GSM 3md0Mo 3HgMdobserol LEsdoww®o 8smdobsmzgol bszds®obos -92 dBm?
900900l ©mbg (RxLev), Boa6od 8bHg39emdsdo Mbs 0dbsl Bogdmwo 5©sdosbol Lbgmwoo s

8996md580/53¢MIMdOI0 890figgoLal™® gsdmfigzgmeo Logbswol sbs3s6agd0, s gb 3sB3969degd0 sfig3L
-80 dBm*! (RxLev).

GSM Jugemdo 0BmIgds o BobEYOS MO0 FOMOMOIPO 356M539BHM0, OMIYE0E FIBbLIBOIMZL WIRIMZ0L
Dbl s ba®olbl RxLev s C/1.

RxLev: 1396960l doge 40Bmdowo GSM Logbseol 3oFmemo Loawcosb dowgdrmo bogabscrol mby
RxLev, ®m39eog 30JboMgds 2sbmdzol 306309« §96OEHowdo s §o0dmaoyqbl borgzgomglie Logbowls
9399990 M 35:300L5M30L. J3960: > -80; (370 <= -92 ©dJ.

C/T: 250050 9B0bs s 06¢ g0 539MH96300L Botmds C/12. Brghmywo 3603369 mds: >= 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 @absbangdemen 34964¢30 s 10 dB-ob Goombgddo.
§0bs9gdsMg 33093580, Rohde&Schwartz-ol ©930m09bs305D9 oyMbmdom, 359mygbgdmeos BPL=12 dB.

11.92 dBm+12dB = - 80 dBm.

12 Carrier to Interference ratio

13 Jérg Eberspacher, 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), BogMsd dbg3gwmdsdo mbms 0465L 509090 5580560l Lbgrymom ©s
396Md530/53EHMIMd0¢T0 259mfF39991e0 Lobsrol 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.

! RSCP: 80099390 boabsgrol ombg RSCP (Received Signal Code Power), 56w 8009d39c00 bogbswol 3mools
L0ddE536Y. J9BLIBOZO0s UMTS ¢gdbmemmyool Jugardo. 3o60: > -85; (3o < -95 dd.

Ec/Io: boabsg/0bEg0agmabaool odmds Ec/lo. 3o6yo: > -6.3'7 ©d; 39900 < -15 ©d.

4.5. LTE gugerol oogs®zol dsbsliosmgdergdo

LTE Jbgendo 0Bmdgds s 351gds OHMAMEE JoM0mMs©O, 515939 bb3s 535@gd0m0 356599EHM9ds:

e RSRP - 356p0: > -1000003%; (371000 < -108¢0d3.

e RSRQ - 35690: > -9000; 39900 < -120d.

e SINR - 3560: > = 10000; 390 < 5¢d.

e CN - 3560: < = 10; 390 > 10 (06x306H3530m0, 890056093000)
e Cell Throughput per TTI (06g3m®3s30w9wo0, 8905690000)

e Maximum and Average Cell Throughput (06335309000, 90509d0m0)

14 Category 3 - 89-3 35¢)93O00L FOHT0BIWO. PHOMNMIMNEO 35EJRMM0S FBLIBEZHZL BOWMIGO G9OHFoBsE ol
003BMB05OMBOL MBYL, A50s(39d0L JodllodogrwE LoddEsgzMglL, 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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RSRP: 6)():36)36@{/30 boBb@ob 900900 boddwsgzmg. (RSRP - Reference Signal Received Power).
390539360, OHMIGo3 458tm094qbgds Loabswrols EMbob golsbmds

RSRQ: ®95396096&wan0 Logbserol domgdol bsGolbo (RSRQ - Reference Signal Received Quality). 35609960,
9903 HomBmoygbl Logbsw/0b@gMagMgbool BosMEMdOL  Lsbmd JOmIMWL ©s gIBLIBEOIMZL
Loabogrols bamolbl

SINR: Logbseol 3sMm@Mds 063H)ORIMI6E00LS s bdswmmsb (SINR - Signal to Interference and Noise Ratio).
356599300, MMIgog HoMmdmoybl dmEgdmwo Logbswwol Loddwsgzmol BoMmEMIL 0bGHIORIOI6E00L
Lo s3MOL (fomBmoddbgds bbgs LobsErgdOLOYD) WS SOBFO sOBYDMEPO bBsMOl LOAAEISZMOL X STMb.

CN: 3oMmdooo Mogbgo CN (Condition Number), GmIgwog o0dwgzs 9m3wg350000 06035305l
i Logbo/bgerdgdeol gsMEMdol Jglobgd o3 99930wgd9wos  06RMOTs300l  s0Ygbolsmzols MIMO
39053990l 39w MLsgbm OB, 569 ABLIBOIMIZL M) MEYBs Fgmdwros MIMO bolb@gdsls
239BsbmM30geml LogMH oMo I E03gJuoM9gds dm39gdMeEo Lobsw/bgrdgdeol BoMmEMBOLSMZO0L.

Cell Throughput per TTI: 303930l 259&MBsM06Mds o390l EMMOL 0bEgM3sedo (Cell Throughput
per Transmission Time Interval (TTI)). 5&s6gdl Lsobgm®As0m boliosmU.

Maximum and Average Cell Throughput: 303900l dodlodsIMo S Lodwsem  2o0ESMbIM0DbMdS
(Maximum and Average Cell Throughput). 5&s6g0lL Loobgm®MTszom boliosmb.
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