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2.2. Voice Calls - bdmgsbo Dsegdo (GSM, UMTS)
Good Calls Bg6H Mo 9609369mmds: 96.00%
0om03mdo bogrdbg@o 30060 LgsOmggewm
96.4% 98.3% 96.9%
Failed Calls Bu3zHMwo 360936gmds: 4.0%
[ 05303030 Lbogdby@o 30mb0 bsgsOmnggam
‘ 3.6% 1.7% 3.1%
|
é 1000
: 900
i 800
i 700
' 600
500
i 400
300
200
100
0
053000330 LoerdbgBo 30mb60 bogsGmnggam
M No Service 28 9 24
m Call Cancelled 4 6 3
= Good 853 877 850
H Good mCallCancelled ™ No Service
Call Setup Time (s) BugH o 9603369@mdo: 10s
0opm03mdo Lbogdbg@o 30060 LogsOmgzgmwm
? <10 73.51% 93.39% 1.29%
10-15 24.97% 4.90% 97.18%
>15 1.52% 1.71% 1.53%
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2.3. 805390075 35053980b 8mdlsbegds (LTE)
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2.4. GSM ¢gdbmenmgosbg 838s39 Jugergdo
‘ RX_LEV (dbm) 3o6g0: -80dbm 3M©o: -92dbm
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators

100 — & e L
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£0
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30 [ Silknet (282; 1)
0 Ml Veon (282;4)
10 B Magti GSM Ltd. (282; 2)
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C/1 (db) B3O meo 360d36gemmds:  18db
0o03mdo bogrdby@o 30060 bogsOmNzgem
<=8db 0.9% 1.6% 2.2%
<=14 db 2.3% 4.0% 6.3%
<=18 db 4.5% 5.4% 6.9%
<=24db 13.9% 13.1% 18.2%
<=32db 63.1% 50.8% 52.5%
>32db 15.3% 25.1% 13.8%
100.0% 92.3% 89.0%
90.0% 84.5%
80.0%
70.0%
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50.0%
40.0%
30.0%
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Mamkoda” .. .{:—l{lt}dﬁm 13 (0.6 %)
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. <=-95dBm 26 (1.2%)
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The chart below shows the cumulative distribution of the Topl Coverage samples of different operators
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Ec/lo(db) 350p0: -10db 3wo: -15db
053000330 Lbogdbg@o 30060 LsgsGmgzgmmm
<=-25db 0.3% 0.2% 0.0%
<=-20db 1.7% 0.4% 0.6%
<=-15db 4.3% 2.6% 1.5%
<=-10db 15.3% 21.3% 12.0%
<=-6.3db 42.3% 41.7% 37.4%
>-6.3db 36.2% 33.7% 48.6%
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" 60.0%
40.0%
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2.6. LTE ¢936cmamp05%g 8mdnydsgg Jugemgdo
| RSRP (db) 3560: -100dbm 30:  -108dbm
0o03m30 bogrdbg@o 30mb0 bogsOmzgwm
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100
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E >=-75dBm >=-85 dBm >=-95 dBm >=-105 dBm all
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i
:r 053000330 Loangbg@o 30mb0 LogsMmZggem
| <=-20db 1.6% 3.5% 3.8%
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{ i
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(38.7 %)
(20.5 %)
(8.0 %)
(0.4 %)

(3.5 %)
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(10.8 %)
(0.1 %)




309603530900l 3mdolos B

<=-20dB 26 (3.8%)
<=-15dB 341 (50.2 %)
<=-12dB 189 (27.8 %)
<=-9dB 84 (12.4%)
<=-5dB 39 (5.7%)

better 0 (0.0 %)

omMyonn
-4 . Patara Lilo
N 3@

\momn

Napetvreb o
Bo30B36000 e ‘ Didi[Lilo}
z | (0000 (MOM™

100
90
80
70
60
E 50
%0 I Silknet (282; 1)
30 W Veon (282; 4)
20 B Silknet* (282; 8)
10 " Magti GSM Ltd. (282; 2)
| 0 >=uds S5 ® >=-10dB >=15d8 >=20dB al
‘ SINR (db) 35Ma0: 5db gmo:  0db
0om03mdo Lbogrdbg@o 30mb0 bsgsOmnggwm
{ <=-10db 0.7% 0.4% 0.1%
<=0db 9.5% 7.1% 14.3%
<=54db 15.4% 15.9% 22.4%
<=10db 24.1% 23.3% 28.1%
5 <=15db 24.3% 26.2% 21.8%
> 15 db 26.0% 27.1% 13.3%
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L. 7 aNeSLugesl 1
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The chart helé@uéhm the cumulative distrll&fidh of the Top1 Interference samples (SINR) of different operators based on narrowband values
100, /f
90
80
70,
60
50
40
30
20

10
0

I Silknet (282; 1)

W Veon (282; 4)

I Silknet* (282; 8)

] Magti GSM Ltd. (282; 2)

>=30 dB >=20dB >=10dB >=0dB >=-10 dB all

| Scanner Condition Number (CN) | |

The chart below shows the cumulative distribution of Scanner Condition Number of different operators
100
90
80
70
60
50
40
30
20
10
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B Silknet (282; 1)

W Veon (282; 4)

[ Silknet* (282; 8)

] Magti GSM Ltd. (282; 2)

| Cell Throughput per TTI (MBit/s)
100% -
I 90% -
5 80% -
70% -
60% %
50% +——
40%
z 30% -
20% -
10% -
0% 1 105;130
[0;15] [15;30[ | [30;45[ | [45;60[ | [60;75[ | [75;90[ | [90;105] [ [' >=130
B Loedbg@o 25377 11328 6645 4726 3184 2137 1740 2511 6500
30060 bags®orggerm| 23559 | 8744 | 3894 | 2131 | 1070 464 285 256 154
i B boed6gHo* 3665 963 224 0 0 0 0 0 0
B 353003080 26890 | 11379 4854 2775 1491 999 912 1142 2511
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— sotichd

R i s e e adai b (ST

Maximum and Average Cell Throughput (Mbit/s)

140.0 1234
120.0

100.0
80.0
60.0 49.8
40.0 29.8
20.0 ) 11.2
0.0 I

Lodgocnm dogbodscwy®o

53.8

26.2 :

B dopomozmdo  BLowdbgdo 30mb0 Lodo®mzgwm  BLogdbg@o*

3. »M503-GguEGHOL" IgOMPMEMY0s

3656000 98319dbgds dgMEL, OMIYWOE 953MMOOMIOMWos 93M™30L J39Y6gddo (oo dMOEBgmo!,
065602, 30Mmbgm03 s BH35) 5 0M35¢oLHObIIL BHIUEHOL BoBIMYOL MHmymGE Jbbgow Jowsdgddo

@5 Mv0mbmer  (3963HM90do, 1939 F9sMgdom oM ILIbEGIME 3MBJEgddo s Lmywgddo,
1553GHMIMBOEIM FooLEMIEgO0L oLH3M0g s Lbgs.

_ -

My ———

LTI
RES GCAUN

T ‘

I =

[any

ONNSWVS

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

39dbo3mMo  3oB39690ad0L  ogbs, bmerm  dg9gagdol  3sdmgd39gybgds  bgwl  Mfymdl  dmdLabmE@mgdgdol
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. —u ittty

3.1. 306635363008656«36)‘5

LOOmO 2 SbHIZL ,M03-GJuEHOL OML FodmygbgdeEro 535M3EIMOL BsO™MZ0L bdgdab:

e 533MIMBOEO  SVFMMZ00s: 3MI30BHIN0M, OMIOMSE 0FsOMYOS OBMB3900, FMdOWIMO
A96M30boergdo s 13BgMo; 3 gPmgMo  dmdowMHo  Ggmdobsewood Samsung Galaxy S4,
sbmME09wgdgh BomoL Hodmiygdsll mommgmwo Mm3gMms@mmol dmdowre Jugwdo; 3 ghHmgmeo
dmdowMmo GHgmdobseroom Sony Xperia XZ1, Hm3gdog sbmM30909096 dmbszgdms 40053930l
A9LGHMGOL MOMMYME0 M39MGHMEOOL dmdo® Jugedo; b3sbg@o Rohde&Schwarz TSMW-om
b Eogagds GSM/UMTS/LTE ¢9dbmemaogdol 13s60690s. b3sbgml 2556605 2 s8mw)300989mo

! 3b6G9bs, MMIgdo3 496mogLYdME0s 53EHMIMBOOL  LobmEegby. 13sbgMo swFMMzowos GPS*
9080900 dmfymdomdom, dobo B5EGbs 396msgLgdM0s 53EHMIMBOEIOL LobwyM3%BY.

o 3031603530900l 30030Lool F96Mmd5d0 Q9bMI3LgdYos 3 FMdOEIMOO EgMdobsero Samsung Galaxy
S4. 50bodbmmo  Ggmdobscgdo  3Mbd30mboMgdgb FbmEm© BBl  GHgMIobsgool  Mgg0ddo.
2396053L9d0L sa0wo FgMhgmos Logabowrol doduodserMms BEBOW MO Jorgdol mbol s

dobodserMo BPL-0l gomgscolfjobgdoom.

A9bGHOL OML MBOWD39WYMBR0w0s ICPLE sBMI3900 s Mbs 0gmb 4om3500ob{iobgdmwo ©sds@gdomo
909350™d0L mbg 5-15dB7, Moms 3md396LoMEaL Logbswol dowgzs 53GHMIMd0EOL Loermbdo.

* GPS (Global Positioning System) - 3@®d5¢0¥M0 30DoE0mboMgd0L 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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32, B56BGmdo

330930L BoGRRgddo 99493539005 MG ,M503-GguGHOL” FoMTOME0, MMIJOE BoMO3L
00MMIM0  M39MGHMOOL  Jugarol >70%. FsMIOMGHO dMmoEegl Lods®mgzggurml dlbgow Joensdgdls s

9960303500039 gd0L dgBHgL bofowl, slg39 Moy LexEgdLs s bbs J30MgE albEgde 31969@gdb.
33935 3BoYds Ibsrggdol, Joesdqgdol s §399bol FMowdo.

3.3. 3mb5399900L 56s¢robo

33193530 dmyz560e0 45HBMIZ3900L 3w)degzgds M bBMmbzgymazowos Rohde&Schwarz Network Problems
Analyzer 36Hm650Mww0 M HOHYb3gEYMBom. 40583039008 s O0sMTgd0L bofowo s39dmwos Maplnfo,
Microsoft Excel cos MathLab 36mg@Msdwero «bmbzgumymgoom.

4. 39x8sLgdolL 3MG0GEIModgdo

4.1. b3m3560 3353Mdsbgdols mALIbLYYEYdS

295033900 FoMIMgdl 9aMgom §mgdEo ,,53sbxMOL 300b3030m, Losa PobloBPIMME0s Bo@ol MM,
35BoL OOHM O ©929696M5300L 39MHOMEO (56 F5000 3nTB0bSE0s). obowgm Lgbsto:

e DoMo bmM3090©9ds 08539 M3gMHGMOMOL Jugado bsGIMME IMBOME 3HgMT0bsEby;
o DBMOL Bobx oM - 100 fsdo, HmIgeos 99ygds:

Bocob Hodmfygds - 15 §odo;

bdm3560 Do®o - 100 {odl 359m3egd)eo Bocol Fodmfygdol bobamadwogmds;
3979Do Bl meol - 10 (odo.

3030l 2963gmMgds.

O

o O O

299g9b9d)0s 30LwRso Mgx0do GSM, WCDMA 56 LTE ¢gdbmemyoqdl dmemol.

Voice Calls

bdm3560 259mdsbgdol GgxoUdoLsl 0DMIGOs s BOBWYdS 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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. Cail SetupTle—%Qgﬁgj@o 9600369cmds: <= 5(0.

Failed Calls: §56v99539dmo@ 256bmGE30gwmgdmo Hotgdols (Failed Calls) 36Hm3gbdwyaro 3s6396909w00:
9902905 999Y39GH0w0  BsMgools 96 dMALobmgdol 56 sMBYGOIMOOLLD. (Call Canceled) - GmqLss
396M30bscnols JogH 0bo306939w0 bdmgzsbo godmdsbgds 396 bmM309wgds. IMALobwMmgdol 56 sOLYGdMdS
(No Service) - ©m@gbog ©394s09gds 396 bgMbgds Lo gRMmbm ImALobwyMmgdol 56 sOLYIMIOL odm.

Good Call: {o6353gdmo© 29bbMME0gwgdmo Hatgdols (Good Call) 36Hm39bGH Mo dsB3969dgeo -
MHmOLSE IMBOWMMHO BHYMI0Bo s53Bogbol Fglisdsdol Immbmgbsl Jugerdo, Gol 99993 bMME0I DS
Jugol 8ogem MglmGLYdOL Fodmymas, LEdMEWMM S0MbI6EHOL FHYMT0bIW B 353806MH0OL AYMYdS o,
239BLsBEZOHMo OHMOL 89309, 39380M0OL 3MHgdEHwo T9HYy39Ge.

i Call Setup Time: 353d060L Y5900l O™ (Call Setup Time, (599070), O™ OHMIG0E 250OL 5dMBI6EOL
B0IH0L 53609530096 MIsrme© bdmzs60 39380M0OL sTYsMINdSAY.

4.2. 9mb539005 350053930l AMALEbMYdS

9bs399m5 49053990l dMALsbwMmgdoL Fgx3sL9d0l JoBbom, MOmNMgMEo bglos gyqds Lbgsalibgs babols

0535009090096, IMbs3gdms BoG306Mm30L LoBJs®Ol glogsligdwrs BoFoMms, dmbgl BodloMgdweo
Bmdob gsools byM3zgOHBY 5BHI0MOMIs/bsdMmEZ0MHM3s (ETSI TR 102 678-1 ¢193mdgbs309):

e 300536905 Mm396M5BHMMOL Jugwmsb, bglool 4obLBS s 3MbEYJLEOL sgG03s:30s (Attach);

e ICMP Ping - 10 {}sd0 bglboolsmgol, mommgwyaero 30630l 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, dmEool ot 30 §sdo)
e HTTP DL (HTTP Bs8m@H3060:039, 10 {590l gobds3emdsdo, dmaol codm 10 sdo)
e FTP UL (FTP 36m@™3meoom 10 {580l 396853cmdsdo bghzgarHg s@3ommas, dmgool o 10 {sdo)
e Lgbool sbwm®mgs.

9mb53990 o390l Fg8sL9gdoLLL 0DMTgds T98IYO 3565093Jd0:

e ICMP (Ping) - 306905, Hm©qLsg <=90 9.
e HTTP (Downlink Speed) - d0bodsgr®o: >= 0.2 330@/{0; 3060: >= 5.5 3do@/f0.
e FTP (Uplink Speed) - 30608s¢qrw®o: >= 0.2 3d0@/(0; 306090: >=5.5 3do@/(0.

| 4.3. GSM giigeol sxsM30L dsbaliosmgdergdo

MmO 3 360100, GSM 3md0Mo 3HgMobserol LEedoww®o 8scmdobsmzol bszds®obos -92 dBm?
900900l ©mbg (RxLev), Bop6od 8bg39wmdsdo Mbs 0dbsl doMgdmwo 5©sdosbol Lbgmwoom s
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836(063'8(;7 b@mﬁo?&'@o ééﬁbgobbblo 39903999000 Bogbserols sbs3stygd0, s gl FsB3969dgdo sfg3L
-80 dBm?! (RxLev).

GSM Jugendo 0BmIgds s BoLEYOS MO0 FOMOMOIPO 356M53YBHMO, OMIYE0E FIBLIBOIMZL WIRIMZOL
Dmboby s ba®olbl RxLev s C/1.

RxLev: 15356960l 3096 gobmdowo GSM boabsgrol 303160 LoyO0sb dogdmwo Logbswols mby
RxLev, ®m39wog 30Jbo6Mgos 25bmdzol 3063609@GHwe §96O G080 s §o0dmaygbl borg3gomglie Logbownls
9m (399990 M 35:300B5M30L. J3o60: > -80; (3991000 <= -92 ©dJ.

C/T: 3500593960bs s 0b6@9OR9M96(300L Botrmds C/I12. Brghmwo 360936gmmds: >= 1813 d.

. 44. UMTS Jugol sg3s6M30L Jsbsliosmgdergdo

OMamO3 36mdowos, UMTS (CAT 3)M 3mdoww®o ¢gemdobsgrol bedoww®o 38s0mdobsm3zol Lozds®olos -
95 dBm™ 300gdol mby (RSCP), 3s3Ms0 3bg39e™ds30 Mbs 04658 50gdw9e0 5@s30560L bbgmmom s
396Md590/53EHMIMd0T0 209mf39991e0 LobsE ol J0Eg35MdS (ssbEMgdom 8-12dBm), 9 35B3969dgd0
50f93L -85 dBm. Bmy0050, 3oblsbwzmeos 8980090 ©™bggdo 3900l 9dsdMEMdOLIMZ0L: 3060 (RSCP
> -80 dBm), Lodgocom (-80 dBm >= RSCP > -95 dBm) s bybo (RSCP <=-95 dBm)'.

UMTS Juge8o 0bmdgds s i3s1gds 0o doMmomso 350539@ 60, MMmIguog goblobng®ogl osns®3zol
Bmbobs s ba®olbl RSCP s Ec/lo.

RSCP: do@gdrgaro boabogrols ombg RSCP (Received Signal Code Power), 5649 3009390 bogbogrols 3mool |
LoddEs36MY. 2oBLEBOZOos UMTS ¢9dbmemmyools Jugerdo. 3s6a0: > -85; 390 < -95 ©dd.

Ec/Io: boabs/0bEgmagm9bzool gomomds Ec/lo. 3otyo: > -6.317 ©d; 39900 < -15 d.

4.5. LTE gdugeool @sg3s630l dsbsliosmgdemgdo

LTE Jugedo 0Bmdgds s 3ol ds OH®yMO 3 oMM, 515939 b3S ods@gdomo:
! e RSRP - 35630: > ~1000080'; (39000 < -108c0d0.

10 ETSI GSM recommendation 03.30: BPL M0 15-18 dB-ob dlbgow @absbangdeme 34964¢30 s 10 dB-ob Goombgddo.
§0bs9gdsMg 33093580, Rohde&Schwartz-ol ©930m09bs305D9 oyMbmdom, 359mygbgdmeos BPL=12 dB.

1192 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.

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 530w 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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RSkQ— 306;6> —9@6, égj@o < -12¢00.
e SINR - 35690: > = 10000; 319000 < 5@9.

e MIMO usage - 3560: > = 95%; (399000 < 90%.

o CQI - 396p0: > =10 (64 QAM"); 37000 < 7 (QPSK?) (0630353090, 39056)900000)
e CN - 30690: < = 10; 3000 > 10 (0bx3m&®ds30vme00, 990056MH5d0m0)

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

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

RSRP: 693396096 veo bogbswrol domgdywo boddwsgz®g. (RSRP - Reference Signal Received Power).

390539360, OHMIgo3 358tm094qbgds Loabswrols EMbob yolsbmds

. RSRQ: 953969600 Logbserols domqdol bsobbo (RSRQ - Reference Signal Received Quality). 356539@&®0,
l MIgog FomBmoygbl Logbsw/0b@ghggMgbool BsGEMBOL  Lsbmd JOHmgMWL s blsBEIMH3L
Loabaogols ba®olbl

SINR: bLoabs¢eol BsMPMdS 06EIORIMIBEF0LS S oMb (SINR - Signal to Interference and Noise Ratio).
390509BH6M0, OHMIgoi Jomdmoyqbl dmgdmemo Logbsol Loddwsgmol BsMEMdL 0bEgMxgM9gbool
1035300 (FoMIM0ddbgds Lb3s LogbosrgdOLvsh) s SMBTO sOLYdMEO bTsMOL LOTISZMHOL K 5Tb.

MIMO usage: MIMO-U ¢9dbmamyool gsdmygbgds dmdowdHo m39Mo@m®mol Jugudo (36m396@ma).

CQI: s®bob bamobbol 0bozs@memo CQI (Channel Quality Indicator), sG®bol bsGobbmd®mogo dsb3969d9wo,
O@Ioms3 39b0LBW3MYds 35300M0L baolbo.

CN: 3oMmdooo Mogbgo CN (Condition Number), GmIgwog o0dwgzs 9m3g350000 06035300l
Logbor/bgerdgdwol GsME™dol Jglobgd o3 99930wgdgwos  0bBMOTs300L  s0EYgbolsmzols MIMO
2390053990l 8399 MBsEYbM SO0, 64 AoBLIBOZMIZL M) Modgbs Fgmderos MIMO Lol@gdsl
| 239BsbmM30geml LogM oMo IMEE03wgJloM9gds dmEgdMEo Lobsw/bgrdgdol BoMmEMBOLSMZ0L.

Cell Throughput per TTIL: 303930l 2595MHBM056Mds gos39d0L MMOL 0bE M35 do (Cell Throughput
per Transmission Time Interval (TTI)). 5&s69dl Lsobgm®dszom boliosml.

I Maximum and Average Cell Throughput: 303900l dodl0dsIMO S Lodwsem  2o0ESMBIM0DbMdS
i (Maximum and Average Cell Throughput). 5¢s6g0L Losobgm®MIs30m boliosmb.

1964 QAM - Quadrature Amplitude Modulation, 335@®5@®M¥E0 533C0EHMEOUIMO JEYEISEOS
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