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abas3Lbo 330093900 930MM™30L MGG J39Y69080 BoMEYdS @S Bolo JoBsbos FmdoWMO IMALIbYMHgdOL
05BoMOBY X9bLOPO 3MB63MOI6E00L o0 gMgds, TFmMALobmMgdgdOL boMOlbOL ASBOIL s JogzdoMol

‘ 900M50Md0L »BOHMB3gEYMRs.

9bgo®m0do  sbobogl dmdoEmo  Jugegdol gBslgdol olgo  oboliosmgdgl, MMYMEGdOEsS  Jugwrol
©OBIMZOL  AgMYMOROMWO  sMgoo,  06GIHBIOHI6300L  ©Mby, B0FoIL  FoFosbg  FoilzEOl
3069dGHmds, 39BbMME09wgdMwo DoMmgdol LAHIGOLEGH0ZS s BbZs. LsgMMITMOOLM 3ModE03oL o
9309965309008 dobg30m, 100MYMEOLIMZOL FBLIBOZONE0s Flsdsdolbo KPIs (Key Performance

Indicators), ®m3wgdos gobs30MHMdYOIE Fo0dsMmdol doM0mo@ oboliosmgdegdl. slig3g, 2obLsbLIGWWOos
Jugerol B9bdiombomgdol bbgs 960336y mgsbo 350s09EGMgd0 (bGowgddo s0bodbrmeos, Mmame3
068m63530m0), HMIgd0E HBgRo3wgbsl sbgbgb gofgrwo dmdlsbw™mgdgdol bamolbby.
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2.2. Voice Calls - bdmgsbo bstrgdo (GSM, UMTYS)

‘ Good Calls D036y 3609369wmds: 96,00%
0530003030 Lbogrdby@o 30060 LsgsOmggewm
93,1% 85,8% 72,8%
i ‘ Failed Calls Br3zMHmeo 960936gemdos: 4,0%
‘ 053000330 Loangbg@o 30mb0 LogsMmNggem
6,9% 14,2% 27,2%
|
900
! 800
700
i
: 600
500
400
300
200
100
0
0520003030 Lboendbgdo 30060 bodsGm3gwm
W No Service 45 99 213
H Call Cancelled 5 8 9
H Good 675 646 594
B Good mCallCancelled ™ No Service
Call Setup Time (s) BugH o 9603369@wmdo: 10s
| 0opm03mdo bogrdbg@o 30mb0 bsgsOmzggwm
<10 81,78% 85,29% 3,37%
10-15 15,85% 12,85% 91,41%
>15 2,37% 1,86% 5,22%
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2.3. 3mbs3980s 35053990 dmALsbmegds (LTE)

| ICMP Ping average (ms) BgHro 85083690 mds (<= Joeoffsdo): 90
0530003030 Lbogrdby@o 30060 LgsOmggewm
85 35 102
. 30mb60 bogsGmnggawm 102

aoamogmao _ 85

20 40 60 80 100 120

o

Ping-ol §o635@&90mwo 300900L 30mEg6¢weo 3583969090
30mb0 LsgsGmggEm 87.2%

i boedbgdo 92.8%
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HTTP Average Data Rate (3d0¢)/{0) BEgHEo 3608369wmds: 5,5
053000330 Logdby@o 30060 LsgsGmzgmm
18,46 36,3 6

HTTP 36:0@3™30m00 3500l godmfgmhobel sg0duo®mgdmwo bsdsswm boBdsmg (3d0@/{Hd)

30mb0 LgsMmzggEm 6
0 5 10 15 20 25 30 35 40

Kepler-ob 43960 BsdmGH30600308 MML sx0JuoMgdwEo sdrgsem Lokdstg (3d0&/(0)

30060 LogsGmggem 0.95

o

0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8

HTTP 36:0¢™3000 3085600030b5L Fomda@gdmmo 300900l 30mEgbd o dsb39b9dgwo

30060 bogsGmggem 92%

Loandbg®o

05920003030
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FTP Average Data Rate (3d0¢)/$0) BEgHEo 3608369wmds: 5,5
i 053000330 Logdby@o 30060 LsgsGmzgmm
10,6 11,5 3,9

FTP 360033000 Bo00ol 5330003058 ©og30Ju06Mmgdwo bsdogswm bobdsmg (3d0E/{0)

30060 bogdsOmzgem 3.9

N
=
"

boergdbgdo

o
N
N
(<))
(o]
=
o
=
N

14

FTP 360@ 3000 80356:003085L G683 904900 300900L 3039 E o 8583969090

30060 LogsGMggem 82.8%
!
. 2.4. GSM 39dbmemmg0sbg dmd«dsgg Jugergdo
‘ RX_LEV (dbm) 35Ma0: -80dbm 3Mo:  -92dbm
0om03mdo Lbogrdbg@o 30mb0 bsgsOmnggawm
z <=-96dbm 0,4% 2,5% 5,2%
: <=-92dbm 0,6% 0,9% 1,9%
_ <= -80dbm 5,4% 4,9% 18,5%
: <= -56dbm 63,1% 59,0% 60,5%
<= -40dbm 28,7% 29,3% 12,9%
: > -40dbm 1,8% 3,4% 0,9%
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators

100 _______2 —_— 8
.

70 _—

60 4

50

40 [ Silknet (282; 1)
0 M Veon (282; 4)

@ Magti GSM Ltd. (282; 2)

20

10

0 >=-75 dBm »>=-85 dBm >=-85dBm >=-105 dBm al

‘ c/1 (db) B3O mEo 360d36gemmds:  18db
0om03mdo Lbogdby@o 30060 bsgsOmnggam

<=8db 0,3% 1,2% 4,0%
<=14db 2,2% 2,5% 6,6%
<=18db 4,0% 4,1% 7,2%
<=24db 16,4% 13,1% 18,8%
<=32db 57,9% 57,5% 52,5%
>32db 19,2% 21,5% 10,9%
100.0% 93.5% 92.1%

90.0% 82.2%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0% 17.8%

10.0% 6.5% 7-8%

0.0% mu N
3OO 32630
W dsymozmdo  EMLoerdbg@o 30060 bodsGmzgem
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<=8dB 148 (4.0%)
st <=14dB 246 (6.6%)
g6 Bodos
<=18dB 267 (7.2%)
<=24dB 696 (18.8%)
Idliagis
L <=32dB 1950 (52.5%)
Tqwartscheli
BY356homo b - o, . better 405 (10,9 %)
@35@3&)0 du:u:a—n
Ochamchire
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g
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2.5. UMTS 9dbmemeosbg dmdxdsgg Jugemgdo
‘ RSCP (dbm) 356M30: -85dbm 3yo:  -95dbm
0530003030 LboedbyBo 30060 LgsOmzgwm
<=-100dbm 1,5% 3,3% 25,2%
<=-95dbm 1,6% 1,6% 13,8%
<=-85dbm 8,8% 7,7% 23,3%
<=-75dbm 24,7% 23,2% 19,9%
<=-60dbm 44,4% 44,1% 16,6%
> -60dbm 19,1% 20,1% 1,3%
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100 R — o S
% - e

80 e

70 d_,.rf"”f_

60 _ff'r

50 o

40 — Wl

Veon (282; 4)

30 — I Magti GSM Ltd. (282; 2)
20 L=

10

0 >=-75 dBm >=-85 dBm >=-95 dBm >=-105 dBm al

‘ Ec/lo (db) 356a0: -10db 3woo: -15db
0om03mdo Lbogrdbg@o 30060 bogsOmnggam

<=-25db 0,1% 0,1% 1,6%
<=-20db 0,5% 0,5% 5,4%
<=-15db 3,2% 1,4% 14,3%
<=-10db 17,0% 7,0% 35,1%
<=-6.3db 36,2% 28,7% 18,7%
>-6.3db 43,0% 62,4% 25,0%
100.0% 91.1%

90.0%
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80.0%

70.0%

60.0%

50.0% 43.7%

40.0% 35.1%

30.0% 21.3%

20.0% 17.0%

10.0% 38% 0% 7.0%
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The chart below shows the cumulative distribution of the Top1 Interference samples (RSRQ) of different operators based on narrowband values
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> 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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4.1. 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®0E dMmdOME GgMHdobswbHy;
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.

259mggb9gd)e0s M530LwRseo Mgx0do GSM, WCDMA 6 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

b3m3560 259mdsbgdols gnsLgdolsl 0BMIgds s BoliYds B98I0 JOMOMIO 3561539 MO:

! e Failed Calls — b036mwo 8603369 mds: < 4%8;
' ¢ Good Call - 0360 360d36gwmds: >= 96%;
e (all Setup Time - b36Mmwo 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 0bo300939e0 bdm3zsbo godmdsbgds 396 bmM309wgds. dmALobwMmgdol 56 sOlGdMdS
(No Service) - ©™m@qbsg ©9994s09ds 396 bgMbgds Lo gRMmbm ImdLobwymgdol 56 sOLYIMIOL QodMm.

Good Call: {oM3539des© gobbmME0gwgdo Boscmgdol (Good Call) 3Gmagbdwwo  dsB3969dgwo -

| MHMOYLSE IMBOWMHO 3HYMT0BIO s3Bogbol Fglisdsdol mmbmgbsls Jugewrdo, Gol 999gyo3 bMME0IYdS

Juogol doge Mglm@LYdOL godmygmas, LEdMEWMM S0MbI6EHOL FHYMT0bIW B 3530060l AYsMYdS o,

239BLsBEZOHMo POHMOL 8939, 39380M0L 3MgdEweo T9Hy39Gs.

Call Setup Time: 353306H0L 5345900l G (Call Setup Time, {fo99030), O™ OMIG0E 2900L 5dMBI6EOL
B0IH0L 5360958306 MIsEm© bdm3zs60 35380600l 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
535009090056, Imbsgdms BoGz0mMmm3z0L Lobds®ol qlogsligders LsFoMms, dmbal BgodloMgdwyero
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 gobdsg3emdsdo, 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 9f.
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 3600005, GSM 3dOMOo 3gM0bseol LEedow®o m8scmdobsmzgol bs3ds®obos -92 dBm?®
900900l ©™bg (RxLev), Boa6od 8bHg39wmdsdo Mbs 0dbsl Bogdmwo 5©sdosbol Lbgmwoo s

8996md580/53¢MIMdOI0 890figgoLal™® gsdmfigzgmeo Logbswol sbszscgd0, s gb 3sB3969degd0 sefig3L
l -80 dBm*! (RxLev).

GSM Jugendo 0BmIgds s BobEYOS MO0 FOMOMOIPO 356M53gBHM0, OMIJE0E FBLIBOIMZL WIGsMZ0L
Dbl o ba®olbl RxLev s C/1.

! RxLev: L3s6960l doge 4oBmdowwo GSM Logbsgol 3oFmemo Loacosb dowgdrmo bogabserol mby
: RxLev, ®m39w03 30Jbo6Mgds 25bmdzol 306309« §96OEH0wdo s §amdmaoygbl bowg3gomglem Logbownls
9399990 WM35300L5M30L. 3960: > -80; (31O <= -92 ©dI.

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 @sbsbangdemen 34964¢30 s 10 dB-ob Goombgddo.
§0bs9gdsMg 33093580, Rohde&Schwartz-ol ©930m39bs305D9 oyMbmdom, 359mygbgdmwos BPL=12 dB.

11.92 dBm+12dB = - 80 dBm.

12 Carrier to Interference ratio

13 Jérg Eberspéacher, 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 5090990 5¢s30560L Lbgryemom ©s
396Md530/53EHMIMd0¢T0 259mfF39991e0 Lobsrol J0Eg35MdS (ssbEMgdom 8-12dBm), g 35B3969dgd0
5093l -85 dBm. Bmy0050, 3oblsbrgz®eos 898090 ©™bggdo 3900l 9dsdEIMdOLIMZ0L: 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: dopgdrgcro boabogrols ombg RSCP (Received Signal Code Power), 5649 3009390 bogbagrols 3mol
| Lo H36Y. 29BLEBOZOos UMTS ¢9dbmemyools Jugerdo. 3960: > -85; 3o < -95 ©dd.

Ec/To: boabsg/0bEg0agm9bzool odmds 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® 3530990, 900561900m0)
e CN - 3560: < = 10; 390 > 10 (06x306H3530m0, 890056093000)

e Cell Throughput per TTI (0630635300, 89056093000)

e Maximum and Average Cell Throughput (0bgm®ds30meo, 99005605d0m0)

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

14 Category 3 - 89-3 35¢)93M000L GHMHT0BIWO. PHOMNMIMNEO 35¢E)JaMM0d FBLIBLZHIZL MBOEIMGO FMToBagrol
M d6MB0sMMBOL MbYL, 293990l doglodoy® Loddsgmgl, 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
19 64 QAM - Quadrature Amplitude Modulation, 335@®5@®M¥0 533C0EHMOUIOO JIEYEISEOS
Q
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RSRQ: 63(};6)36@){30 bog)o@ob dom9dol badolbo (RSRQ - Reference Signal Received Quality). 356099360,
60Igog Fom8moygbl Logbsw/0b@ghagMgbool BsGEMBOL  Lsbmd JOmIMWL s IBbLIBEOIMHZL
Loabaogols ba®olbl

SINR: Logbogols 3oMmmds 0bGHIORIMI6E00LS s bdsw®mmsb (SINR - Signal to Interference and Noise Ratio).
350599BHM0, OHMIgoi Jomdmoyqbl dm3gdwmo 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: s6bobL boMolbol 0bogzs@mmo CQI (Channel Quality Indicator), s®bols bs®obbmd®mogo dsbgzgbgdgwro,
OMIWoms3 3oboLsBL3MYds 3530060l boolbo.

| CN: 3o6mHmdomo Gogbgo CN (Condition Number), GmIgmog 0dwg3zs 9m3wg3500056 06035309l
Logboer/bgerdgdwol GsME™mdol Jglobgd o3 99930wgdgwos  0bBMOTs300l  s0EYgbolsmzols MIMO
3900539905l 8399 MBsEYbM SO0, 964 ABLEBOZMIZL M) Modgbs Fgmderos MIMO Lbol@gdsl
2965bMOE0gMl LogM MO FE03gJloMgds ImEgdMEro Logbsw/bguwdgdwol BsGMEMBOLIMZOU.

Cell Throughput per TTIL: 303930l 25935MBsM06Mds o390l MOl 0bEgM35¢do (Cell Throughput
per Transmission Time Interval (TTI)). 5&o69dL LsobGZMGTs30Mm boLOSMU.

Maximum and Average Cell Throughput: 303900l 85dl0ds¢rMo s Bsdom  259E9MMbIM0DbMDS
(Maximum and Average Cell Throughput). 5¢s690L Lsobgm®MIs30m boliosmb.
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