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ABSTRACT

Now a day mobile phone plays an important role in our daily life, changes the way
we live and life styles. With almost 100 percentage penetration rate of mobile services, the market
is highly competitive. There are, however, still more new mobile operators entering into the
market. The frequency band and the number of base stations are the key success factors to
strengthen their competitive advantages. Other than market and sale promotion strategies, the
quality of service and service area are also the major criteria that customers will consider and
choose the operator. The monitoring was taken place around the Government Complex
Commemorating His Majesty the King’s 80th Birthday Anniversary, area along Chaengwattana
Rd., Prachachuen Rd., Rajapruk sport club and ended at Kamphaeng Phet 6th Rd. The study uses,
so called quality drive test technique to measure the signal strength, call success rate, dropped-call
rate, and web browsing response time. This thesis is aiming to measure the quality of service of
both voice service and data service (wireless broadband) of the 4 major mobile operators who
added their base stations in part along the drive test route. The results were shown that TrueMove
also had 2 voice dropped-calls from 26 new call attempts, resulting in percentage call success rate
92.31 and percentage dropped-call rate 7.69. Hutchison has the fastest web browsing response
time of 593.18 ms due to its 3G technology. In addition, all operators have excellent signal
strength and service area except TrueMove has signal strength less than -95 dBm on the drive test
route. From the experiment, TrueMove trends to have lower quality of services and service area

compared to the other operators.
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#PRODUCT,,,"NEMO HANDY","2.90.103"

#FF,,,"2"

#1D,,,"{ 760EFE86-8685-87F4-28D7-5CFC986DE150} "

#HV,,,"5.20.7"

#DS,,2,1.,5

#DT,,,1

#SW,,,"V 05.11, 24-02-09, RM-243, NTM 36 v2.1 CID10"

#El,,,"354846028809000"

#91,,,"520011093344952"

#DN,,,"Nokia6120"

#START,11:19:56.297,,"10.09.2010"

LOCK,11:19:56.694,,0
L2SM,11:19:56.694,,1,2,"FIRST_BLOCK","CBCH",,,1,"2000201027F21158132C3203341C0581849401F100F005"
L2SM,11:19:56.694,,1,2,"SECOND_BLOCK","CBCH",,,1,"211103010134A0043132343307ABADC4ADCO09FAS5A004
31"
L2SM,11:19:56.694,,1,2,"THIRD_BLOCK","CBCH",,,1,"2232343405ABAD9EB1810202004E436F6F6C732084B3C3"
SEIL11:19:56.694,,1,,,,
CELLMEAS,11:19:56.694,,1,0,7,16,1,10900,101,46,-70.0,-70.0,36.0,36.0,,,,,,,,0,11800,757,46,-
85.0,,13111411,,0,10900,103,46,-85.0,,21.0,21.0,,,,,,,,,0,10900,78,46,-88.0,,18.0,18.0,,,,,,,,,0,10900,92,43 .-
90.0,,16.0,16.0,,,,,,,,0,10900,43,46,-90.0,,16.0,16.0,,,,,,,,,0,10900,88,30,-91.0,,15.0,15.0,,,,,,,,
ROAM,11:19:56.694,,1,

DSC,11:19:56.694,,1,,

ADJIMEAS,11:19:56.694,,1,0,1,11,101,18.0,-70.0,23.0,-93.0,18.0,-88.0,27.0,-97.0,15.0,-85.0
PCHI,11:19:56.6%94,,1,1,1,,,,,,,0,0,,,0,,,

TBFI,11:19:56.694,,1,1,,2,0,0

TAD,11:19:56.694,,1,

LOCK,11:19:56.694,,1,5,1,1

SEI,11:19:56.694,,1,1,22010,520,1

CHI,11:19:56.694,,1,10900,1,101,1091,22010,,,,,101

NLIST,11:19:56.694,,0,0

ROAM,11:19:56.694,,1,2

GPS,11:19:56.694,,100.568916,13.884138,6,0,1,10,0
L2SM,11:19:57.135,,1,2,"FOURTH_BLOCK","CBCH",101,46,1,"239AC9C482AAA1ADg&7207C20ADC8B29984B3C3
9AC92007"

CAA,11:19:57.672,1,1,1,1,1,"181"
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3) CDMA Testing System Configuration
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<?xml version="1.0"?>
<ProjectFile key="2079a5db-40f0-4f95-86ed-19aa5789b745">
<Drives/>
<Setup version="1.0">
<DeviceGroups>
<DeviceGroup key="System" instance="201c7929-b108-4066-9e8c-918e182302e7">
<Caption>System Devices</Caption>
<Enabled>True</Enabled>
<Devices>
<Device key="Eventss" instance="0a423d0a-888¢c-485a-8296-3d57844€9904">
<Caption>Events System</Caption>
<Enabled>True</Enabled>
</Device>
<Device key="PC" instance="3a391d8a-9307-467f-acd2-05d26a54a0f7">
<Caption>PC device</Caption>
<Enabled>True</Enabled>
</Device>
</Devices>
</DeviceGroup>
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3.2.3.2 NAdBY Voice InglHiaTosgnitenion SIM Card voedsznounisua

A = Y o 9 A 1 1 A [l [ 4 A A
azgremaseu 1391015 Ing141 — son 1¥oudoserIuATev 18 INTANNIAADUNVD I

9 [ ] o’dy = = A 1Y) o <3 o
Alszneunts AulnsAnniugIuves vy, Nlen tieasdviauazdanudyyio
o ¢ A A Yy A ) o 2 v

TnsAninaounneadsosdilsznounsni 4 510 Felszneude o lewe una nyymw
uazdnFdu audiay luusna @eddu o naufeIny danaasluning 3.9 Fauaains

[ [ < o @ 'd A ~ [ R 9 [ 4 d‘ ~
asvdanaziamudya i Insdwinnasunlurrenandms 1dauInsdniinaoud uaz

9) 1 g 1 Y
1595195 UUNDIDUUH UL T 3 mmm‘lmm

B9 07.30 — 09.00 .
¥29na197U 11.00 — 14.00 Y. uag
1T 16.30 — 19..00 1.

L% o d 4 A
stusumsudyanadnsdnnndeuiiienaaeuaassauzn15Upload/Download To3yan14 Internet

' o o ¢ A A o
W1‘H!ﬂii’)ﬂl1ﬂiﬂ5ﬂw7llﬂﬁ§)‘l-!‘ﬂ‘llﬂ~iﬁj‘llSzﬂi’)‘ﬂfnﬁ

/ Google
...

—

CAT wm true
car A
$ “als é Gl
| §

M 3.10 31unUMINATLY Data

&y

o

o v 3 o ¢ A A Y .
3.2.3.3 NAT0U Data Iagiimsdamnuduaa Insannmaosui uazlys Mobile

g 9

Test Phone ¥imsnadounuamdya ums 1¥udoya a18n135 Upload/Download Y03an19

G

o L4 av J 4 ] {
Internet 9INMIT1a0anIUMssinagonluauddoi lag1dinTeagnaeNussy SIM card ¥4

v A o

P o Y o . A
ﬂﬂizﬂ@'ﬂﬂ’]ﬁﬂ\‘] 4318 llﬂl!ﬂ L’élul’é]L’éJﬁ LUNA 1’]23{1"] UaY gNYaU NIN1T BI'OWSII’lg GI'INEIILHJUVI

Y A g

Usnglunmni 3.10 Fuaiesgnitedinanazimiiidlu Intermet Terminal aziimsFon



34
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5190 3.2 aredumsdszuianannfeain Log fie A, B

A B

Statistic ServRxLevSub (dBm) Statistic ServRxQualSub(msec)
Mean -72.90051207 Mean 0.299561083
Mode -76 Mode 0
Median -75 Median 0
Maximum -47 Maximum 6
Minimum -97 Minimum 0
Count 2734 Count 2734
Standard Standard
Deviation 10.53546175 Deviation 0.917532128
Variance 110.9959544 Variance 0.841865206

f19819 A 1182 B LAAIANRDIUDN Rx level LIAZARAYUDY Rx Quality (AINRI1AU)

]
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~ 9 9 £~ 1 I 1o
NruMslszuianaienTesnal ¥aUNULeIu dBm  UBNINIZUAAIAIAIA gIga Lag
1 Y
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o J 4 { ' 4 v L v < . ' .
TnsAniinAsUNTZNIUATOIGNUIE AZAD 1111418, A1 Deviation 112 A1 Variance

M13197 3.3 @29819M15152uaMa Rx level (C), Rx Quality (D) 310 Log fie™

C D

Range ServRxLevSub(dBm) Range ServRxQualSub(msec)
<-110 0 Oto 1 2424
-110 to -100 0 1to2 56
-100 to -89 81 2to3 83
-89 to -79 803 3to4 102
=79 to -68 1088 4t05 55
-68 to -58 460 5to6 13
-58 to -47 274 6to7 1

>-47 28 7t08 0
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4.2 Call Information
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4.3 Drive test Quality
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0.00 to 4.00 16.1%0 16.1%0
4.00 to 8.00 6.5%0 22.6%20
8.00 to 12.00 6.5%0 29.2%0
12.00 to 16.00 4.8%0 33.9%0
16.00 to 20.00 2.4%%0 36.3%0
20.00 to 24.00 4.8%0 41.1%0
24.00 to 28.00 0.6%0 41.7%0
28.00 to 32.00 0.0%20 41.7%0
32.00 to 64.00 4.8%0 46.4%0
64.00 to 128.00 9.5%%0 56.02%0
128.00 to 512.00 28.020 83.920
= 512.00 16.1%0 100.0%0
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2010
6362
2345.50
Voice call setup time
2010
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2864
6028
3118
3673
3285

3164 msec

3886
3336 7000
4058
2672
3100 6000
3204
2848
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3054
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http brows http browsing connection time
204

1 341
2 3476 270
3 345 221
4 3611 240
5 3719 232
6 3652 241
7 3675 242
8 3567 203 msec
9 3375 240 6000
10 332 201
11 3408 212
12 3768 190
13 3839 201 5000
14 4679 243
15 4983 253
16 3560 280
17 3926 253
18 3979 223 000
19 3355 287
20 3931 136 _
21 3847 206 SAIS
2 5399 212 000
23 4609 198
24 5055 248
25 5109 211 A http browsing
26 4977 192 :
2 3080 1o transfer time
28 4289 196
29 3278 218
30 4871 229 1000
31 3977 219
32 4868 211
33 4273 230 .
34 3315 241 0 an
35 3698 223 TYNROSZRARSERIVPINARSIGRRRREBRSEISS
36 3417 204
37 4285 191
38 3769 193
39 3734 202
40 4809 208
41 3830 215
42 4230 191
43 3453 249
44 4109 234
45 3489 193
46 5440 245
47 3768 239 msec
48 3483 249 350
49 3515 194
50 3806 216
51 4975 233
52 3257 228 300
53 5438 206
54 5295 223
55 3967 231 l
56 3391 197 250 =
57 4147 227 * ?
58 4101 225 ‘1 AlS
59 3925 191 i
60 3414 230 200 'gm i 5 % X S DS [$—
61 3909 231
62 4478 201 X
63 3699 245 150 http browsing
64 4530 225 connection
65 3689 213 A
66 4343 242 time
67 4914 220 100
68 4771 243
69 4020 226
70 4542 250
71 4814 249 50
72 4486 243
73 3752 217 .
74 5433 200 . U A3y
;?, 3?; 5‘2‘; MM EANNER ARS8 NN RTILRRRRIBBAT S
77 372 247
78 3990 237
79 5217 210
80 4019 193
81 3998 242
82 5498 218
83 3853 207
84 3226 241
85 3467 19
86 4408 217
87 4800 210
88 4798 239
89 4339 221
90 3573 212
91 4995 229
92 3358 233
93 5145 227
% 3329 221
95 4794 191
% 3860 214
97 5306 201
98 4512 236
99 5336 231
100 5225 214

ﬁffaya nINITU http browsing transfer time i8¢ http browsing connection time NUszunana

sazimaaslugdngl ves wlowa
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Event name _ Time _ Event1d . RXlevel full (serving), RX level sub (serving)  RX quality frll RX quality suh RX level fuill (neighbor) . . . . .
Cell measurement 44:31.4 1 -73 73 -85 -86 -88 -89 -91

Cell measurement 44:33.2 2 -75 -75 -80 -85 -88 -93 -95 -95 -97
Cell measurement 44:33.6 3 -80 -80 -80 -85 -88 -93 -94 -95 -96
Cell measurement 44:34.4 4 -80 -80 -80 -86 -88 -92 -94 -95 -96
Cell measurement 44:34.9 6 -83 -83 -80 -86 -88 -92 -94 -95 -96
Cell measurement 44:35.4 8 -85 -85 -80 -85 -88 -92 -94 -95 -96
Cell measurement 44:35.9 10 -87 -87 -80 -86 -88 -92 -94 -95 -96
Cell measurement 44:36.3 12 -83 -83 -80 -86 -88 -92 -94 -95 -95
Cell measurement 44:36.8 14 -81 -81 -81 -86 -89 -93 -95 -95 -95
Cell measurement 44:37.3 16 -84 -84 -82 -86 -90 -94 -95 -95 -96
Cell measurement 44:37.8 17 -85 -85 -83 -86 -91 -94 -95 -96 -98
Cell measurement 44:38.3 19 -89 -89 -84 -86 -92 -95 -95 -97 -99
Cell measurement 44:38.7 21 -83 -83 -83 -85 -92 -95 -96 -96 -98
Cell measurement 44:39.2 23 -85 -85 -81 -86 -91 -95 -96 -96 -97
Cell measurement 44:39.7 25 -95 -95 -82 -87 -92 -95 -96 -97 -98
Cell measurement 44:40.2 27 -91 -91 -84 -89 -94 -95 -97 -99 -100
Cell measurement 44:40.7 29 -90 -90 -84 -91 -94 -95 -98 -100 -100
Cell measurement 44:41.1 30 -92 -92 -87 -91 -93 -96 -100 -100 -101
Cell measurement 44:41.6 32 -89 -89 -88 -90 -91 -96 -99 -100 -100
Cell measurement 44:42.0 34 -84 -84 -86 -89 -90 -92 -97 -97 -99
Cell measurement 44:42.6 B5) -86 -86 -83 -87 -88 -88 -93 -95 -98
Cell measurement 44:43.0 37 -85 -85 -80 -85 -86 -88 -91 -93 -96
Cell measurement 44:43.5 39 -85 -85 -78 -85 -85 -87 -90 -91 -96
Cell measurement 44:43.9 41 -84 -84 -79 -85 -85 -87 -91 -91 -96
Cell measurement 44:44.5 43 -78 -78 -79 -85 -85 -87 -91 -91 -96
Cell measurement 44:45.0 44 -80 -80 -79 -84 -85 -88 -91 -91 -96
Cell measurement 44:45.5 45 -84 -84 -79 -84 -86 -89 -91 -91 -96
Cell measurement 44:45.9 47 -81 -81 -79 -84 -85 -90 -91 -91 -95
Cell measurement 44:46.4 49 -81 -81 -79 -84 -86 -90 -90 -91 -95
Cell measurement: 44:46.9 50 -83 -83 -80 -85 -86 -88 -90 -91 -95
Cell measurement: -86 -86 -86 -90 -91 -95
Cell measurement: -84 -86 -88 -90 -91 -95
Cell measurement. dBm -83 -87 -89 -91 -92 -94
Cell measurement -40 y -84 -86 -90 -91 -92 -94
Cell measurement -82 -86 -92 -92 -93 -94
Cell measurement -50 A -82 -87 -92 -92 -94 -94
Cell measurement = -82 -87 -91 -92 -93 -94
Cell measurement. -0 S AIS -82 -88 -91 -93 -94 -95
Cell measurement g e -83 -88 -92 -92 -94 95
Cell measurement: ] RX level -84 -89 -92 -92 -94 -94
Cell measurement -80 -85 -89 -91 -92 -94 -94
Cell measurement q sub -85 -90 -91 -92 -93 -94
Cell measurement % (serving) g5 -90 -90 -91 -93 -93
Cell measurement _100 _ -85 -90 -91 -91 -93 -93
Cell measurement -85 -90 -90 -91 -93 -94
Cell measurement -110 _ -85 -90 -91 -91 -93 -94
Cell measurement -84 -90 -91 -91 -94 -94
Cell measurement 120 [ FeneD %4 89 @2 2 %4 4
Cell measurement SRESYBBR888 38355628 s8arengceasas -85 -89 -91 -92 -93 -93
Cell measurement -86 -89 -91 -91 -93 -93
Cell measurement -86 -89 -91 -91 -93 -93
Cell measurement -88 -88 -91 -92 -92 -93
Cell measurement -88 -88 -91 -92 -92 -94
Cell measurement 44:58.4 97 -85 -85 -81 -88 -88 -90 -92 -93 -94
Cell measurement 44:58.9 99 -88 -88 -82 -88 -89 -91 -92 -93 -94
Cell measurement 44:59.4 101 -82 -82 -83 -88 -89 -90 -92 -93 -94
Cell measurement 44:59.9 103 <77 -77 -84 -88 -89 -90 -93 -93 -94
Cell measurement 45:00.3 105 -80 -80 -84 -88 -89 -90 -93 -93 -93
Cell measurement 45:00.8 107 -93 -93
Cell measurement 45:01.3 109 -93 -93
Cell measurement 45:01.8 111 dBm -93 -94
Cell measurement 45:02.3 112 -40 -93 -94
Cell measurement 45:02.7 113 ‘-’/AIS -93 -94
Cell measurement 45:03.2 114 -50 L -94 -94
Cell measurement 45:03.7 116 -93 -94
Cell measurement 45:04.2 118 60 . -92 -94
Cell measurement 45:04.7 120 —Neighbor 1 _gp -95
Cell measurement 45:05.1 121 -92 -95
Cell measurement 45:05.6 123 70 Neighbor2 ~ -93 -95
Cell measurement 45:06.0 125 -93 -96
Cell measurement 45:06.6 127 -80 Neighbor 3 -94 -95
Cell measurement 45:07.0 129 -94 -95
Cell measurement 45:07.5 131 .90 -95 -95
Cell measurement 45:079 133 Neighbor 4 g5 -9
Cell measurement 45:08.5 134 _100 -94 -95
Cell measurement 45:09.0 136 ~——Neighbor 5 -94 -94
Cell measurement 45:09.5 138 -94 -94
Cell measurement 45:099 140 110 -93 -94
Cell measurement 45:10.4 142 -94 -95
Cell measurement 45:10.9 144 -120 Events ID -93 -94
Cell measurement 45:11.4 146 “sg8ggocogo88888g8g88g8888g8g888888888888 -94 -94

CNOSPEF®egdN8I88533RINRAILEIARIASRI

Cell measurement 45:11.9 148 -94 -94
Cell measurement 45:12.3 150 -94 -95
Cell measurement 45:12.8 151 -94 -96
Cell measurement 45:13.3 153 o v v uo v o o -95 -96
Cell measurement 45:13.8 155 -87 -87 -83 -85 -90 -93 -94 -95 -96
Cell measurement 45:14.3 157 -88 -88 -83 -87 -90 -93 -95 -95 -96
Cell measurement 45:14.7 159 -86 -86 -84 -90 -90 -92 -94 -96 -96
Cell measurement 45:15.2 161 -88 -88 -84 -91 -91 -92 -95 -96 -96
Cell measurement 45:15.7 163 -87 -87 -84 -91 -91 -92 -94 -95 -96
Cell measurement 45:16.2 165 -87 -87 -84 -91 -91 -91 -93 -95 -95
Cell measurement 45:16.7 167 -86 -86 -84 -90 -91 -91 -94 -94 -95
Cell measurement 45:17.1 169 -86 -86 -81 -89 -89 -90 -93 -94 -94
Cell measurement 45:18.4 172 -80 -80 -86 -88 -88 -91 -92 -93 -93
Cell measurement 45:189 174 -83 -83 -84 -87 -87 -90 -90 -92 -93
Cell measurement 45:19.4 176 <73 <73 -84 -87 -87 -90 -90 -92 -93
Cell measurement 45:19.9 178 -72 -72 -73 -74 -74 -75 <77 -80 -80
Cell measurement 45:20.3 179 -79 -79 -73 -73 -73 -76 -76 -80 -81

%’agaﬁfnﬂﬁu Rx level sup (serving) t1ag Neighbor cell Nlszurana vazihwuaaslu

sinsl vosolerod
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99
100

9 a
VYoyan

Voice call setup time

2742 Min=

2604 Max

2965 Average=

2780
2799
2719
2802
2561
3022
3137
3030
2967
2820
3230
2474
2747
2563
2570
2599
2774
3480
3174
3711
3007
3498
2559
3456
3245
3061
3003
3412
3779
3447
3245
3525
3693
3727
3312
3682
3516
3142
2800
3733
3273
2527
2747
2595
2846
2510
3771
2625
3522
3228
2663
3115
2780
3884
3961
3995
2914
3138
3648
2793
2471
3984
3476
3569
2460
3623
3912
3933
3564
3754
3326
3004
3833
3361
2712
2610
3511
3668
2970
3538
2668
2753
3734
2935
3459
3876
3220
2623
2897
2507
2904
3721
3300
2762
2699
3098
3079

4500 m,

2,422.00
3,995.00
3,143.07

81

4000

3500

3000

2500

VVWY 4y

———Voice call
setup time

11

21 31 a1 51 61 81 91

INTIY Voice call setup time N1/5zuama nazrihwuaaslugilniml ves una



min 103.00 3,696.00 3,456.00 103.00 1,867.00
max 530.00 13,000.00 11,318.00 530.00 6,546.00
Average 296.97 8,080.71 7,061.36 296.97 3,864.51
Data Te - | http connection | ~ | http throughput | | |~ | ICMP Setup Tim_~ | ICMP Throughpt ~ | http brg - jing transfer time
1 530.00 4541 3456 4541
2 223.00 4313 7931 223 5723 4313
3 274.00 3696 8066 274 6546 3696
4 289.00 3919 7924 289 6155 3919
5 313.00 10757 3839 313 2239 10757
6 195.00 3841 7895 195 6334 3841
7 455.00 5044 5329 455 4835 5044
8 355.00 4690 7919 355 5581 4690
197 5176 4683
msec 03 4857 5057
02 3223 7553
600:00 122 2861 8359
N 66 3294 7307
500.00 1¢ 4 85 4784 5319
'58 3141 7743
I T 4 T b 94 3949 6158
400.00 T ! e 50 3150 7745
P T 1 A=) Is 1867 13000
\ s I 152 4077 10715
30000 ] § T ction 11 6465 3696
3 9 . 119 3011 5209
time
g 154 2118 7443
200.00 L 3 g ‘ 192 5417 9234
1 b 147 2865 6021
29 2207 7945
100.00 4 e =+ ¢ 4 153 2809 8311
41 3296 7514
afo 192 3016 9660
- 192 3311 4370
130 2963 8965
07 3452 8126
32 209.00 8865 4500 209 2433 8293
33 119.00 9809 5784 119 5455 6085
34 117.00 11297 8192 117 5890 7517
35 363.00 4070 7264 363 2447 7780
36 320.00 11047 9413 320 3163 7356
37 111.00 €
38 438.00 <
39 517.00 d msee
40 436.00 13 14000
41 513.00 € 1
42 439.00 £ 12000
43 292.00 7
a4 257.00 € 10000 1 P
a5 299.00 11 > P P - ,{m U
46 434.00 < I 4 % t I 1 1
47 348.00 7 8000 Lol h ¢ e 17
48 132.00 1C
49 449.00 € —e—http
50 201.00 g 6000 T I° P 84 158 » browsing
51 364.00 11 ~ | transfer
52 276.00 11 4000 - time
53 214.00 ; ) s s 3 ° <
54 271.00 7
55 431.00 e 2000
56 406.00 E
57 304.00 € O b T a¥o
58 215.00 1C TETCE2282NLYUREISSR FHABRRSIGRERRAIBBIIESG
59 180.00 1C
60 196.00 Sosu ovou 1vo soou “osa
61 401.00 4521 4375 401 2134 6183
62 502.00 5296 9335 502 5585 4854
63 122.00 6432 7897 122 4943 8524
64 425.00 9825 10587 425 2787 7258
65 372.00 7899 5965 372 5929 4518
66 316.00 4707 7189 316 2402 10000
67 285.00 8925 7273 285 2776 7779
68 514.00 6144 8056 514 6048 3588
69 349.00 10013 4470 349 4819 5525
70 179.00 11919 7920 179 4722 9465
71 259.00 9961 10594 259 2864 3730
72 340.00 8342 9848 340 2581 7558
73 495.00 8619 9490 495 3803 9163
74 116.00 8455 8640 116 5056 4647
75 384.00 8505 4904 384 3073 8322
76 503.00 11850 10441 503 4509 5381
77 282.00 9965 8509 282 2962 8671
78 166.00 92094 6324 166 2588 5750
79 478.00 7162 7119 478 2512 3533
80 315.00 8128 4849 315 4537 8042
81 436.00 11978 4864 436 2832 5546
82 117.00 4850 8781 117 4239 5538
83 214.00 7449 7954 214 2580 9704
84 239.00 10987 5853 239 3614 6941
85 358.00 5425 4788 358 2150 3812
86 224.00 11367 5446 224 2323 9224
87 211.00 6345 3992 211 2490 7714
88 251.00 7703 7554 251 6259 5003
89 175.00 11060 8465 175 3662 5372
90 220.00 4037 7793 220 5946 8992
91 389.00 11310 7694 389 3529 7798
92 456.00 8792 6757 456 4141 5953
93 352.00 8652 9693 352 4370 8315
94 107.00 9509 3685 107 5742 4583
95 108.00 10412 8161 108 4011 4998
96 261.00 7717 9844 261 3223 9385
97 122.00 6235 9874 122 2374 3671
98 243.00 11269 11169 243 3298 3711
99 394.00 8081 10571 394 4916 6722
100 431.00 5770 7524 431 2668 8231
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-75 -84
-75 -84
-74 -74
-74 -84
-74 -84
-74 -83
-73 -94
-74 -94
-74 -74
-73 -74
-74 -74
-73 -74
-73 -74
-74 -75
-74 -92
-74 -92
-74 -92
-74 -75
-74 -75
-75 -75
-75 -75
-75 -75
-75 -75
-75 -75
-75 -76
-75 -75
-75 -76
-75 -76
-75 -75
-75 -75
-
A=)
——Neighbor 1
—— Neighbor 2
——— Neighbor 3

——Neighbor 4

——Neighbor 5
Events ID
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-75 -76
-76 -76
-77 -78
-79 -80

83

-80

d' o
Ndszurana uaztiwuaasluy

Event name Time RX level full ~ RXlevel sub oy o\ ity full | RX quality sub

L= | - |(serving) | - [(serving) || = L= Neighbor |~ Neighbor 2 = | Neighbor |~ Neighbor_~ | Neighbor |~
Cel measurement 10:01.9 -55 -55 -68 -74 -7 -82 -82
Cel measurement 10:02.8 -55 -55 -68 -74 -78 -82 -82
Cel measurement 10:03.7 -55 -55 -68 -74 -78 -82 -82
Cel measurement 10:04.1 -56 -56 -68 -73 -78 -82 -82
Cel measurement -56 -56 -68 -72 -78 -82 -82
Cel measurement -56 -56 -68 -72 -78 -82 -82
Cel measurement -57 -57 -68 -71 -79 -81 -81
Cel measurement -57 -57 -69 -71 -79 -81 -81
Cel measurement -57 -57 -69 -71 -79 -81 -81
Cel measurement -57 -57 -69 -72 -79 -81 -81
Cel measurement -57 -57 -69 -71 -78 -81 -81
Cel measurement -57 -57 -69 -71 -78 -81 -81
Cel measurement -57 -57 -69 -71 -78 -81 -81
Cel measurement -57 -57 -69 -71 -78 -81 -82
Cel measurement -57 -57 -69 -71 -78 -80 -82
Cel measurement -57 -57 -69 -71 -78 -80 -82
Cel measurement -57 -57 -69 -71 -78 -81 -82
Cel measurement -57 -57 -69 -71 -78 -81 -82
Cel measurement -56 -56 -69 -71 -78 -81 -81
Cel measurement -56 -56 -69 -72 -77 -81 -81
Cel measurement -56 -56 -69 -71 =77 -81 -81
Cel measurement -55 -55 -69 -71 =77 -81 -81
Cel measurement -55 -55 -69 -70 -77 -81 -81
Cel measurement -55 -55 -69 -70 -76 -81 -81
Cel measurement -56 -56 -69 -70 -76 -81 -81
Cel measurement -57 -57 -69 -70 -76 -81 -81
Cel measurement -57 -57 -69 -70 -77 -81 -81
Cel measurement -5 -8R -RQ =70 -77 -1 -21
Cel measurement
Cel measurement
Cel measurement dBm
Cel measurement
Cel measurement -0
Cel measurement l
Cel measurement 50 4 M
Cel measurement
Cel measurement
Cel measurement -60
Cel measurement
Cel measurement 9
Cel measurement 70 7 1 | "\"‘ U
Cel measurement
Cel measurement 80 1 . ! i1 A
Cel measurement
Cel measurement ‘l J I —RXlevel
Cel measurement. 90 - | | sub
Cel measurement (servlng)
Cel measurement
Cel measurement -100
Cel measurement
Cel measurement S
Cel measurement
Cel measurement
Cel measurement -120 Events ID
ot messuremert SRR EEEE R EEEE R R EEEEEE
Cel measurement SHH838S5338INRILEREIIBSS RS
Cel measurement
Cel measurement
Cel measurement -76 -76 -70 -70 -72 -73 -74
Cel measurement -74 -74 -70 -70 -71 -73 -74
Cel measurement -82 -82 -70 -70 -70 -73 -74
Cel measurement -91 -91 -71 -71 -71 -73 -74
Cel measurement -80 -80 |
Cel measurement -68 -68
Cel measurement -73 -73 dBm
Cel measurement -70 -70 40
Cel measurement -66 -66
Cel measurement -82 -82
Cel measurement -66 -66 -50
Cel measurement -69 -69
Cel measurement -73 -73 60
Cel measurement -74 -74
Cel measurement -74 -74
Cel measurement -76 -76 -70
Cel measurement -75 -75
Cel measurement -75 -75
Cel measurement -72 -72 80
Cel measurement -72 -72
Cel measurement -74 -74 90
Cel measurement -73 -73
Cel measurement -77 -77
Cel measurement -72 -72 -100
Cel measurement -76 -76
Cel measurement -71 -71 110
Cel measurement -74 -74
Cel measurement -74 -74
Cel measurement -76 -76 -120 ————————————————————— -
Cel measurement 75 75 SRBSBERBEEHNESEERETESNESEERERIEAT S
Cel measurement -79 -79
Cel measurement -77 -77
Cel measurement -81 -81 —~ -
Cel measurement -84 -84 -70 -71 -72 -74 -75
Cel measurement -81 -81 -70 -71 -72 -74 -75
Cel measurement -79 -79 -70 -71 -72 -74 -75
Cel measurement -80 -80 -70 -71 -71 -74 -75
Cel measurement -79 -79 -70 -71 -71 -74 -75
Cel measurement -82 -82 -70 -71 -71 -74 -75
Cel measurement -79 -79 -70 -71 -71 -74 -75
Cel measurement -83 -83 -70 -71 -72 -74 -75
Cel measurement -82 -82 -70 -71 -72 -74 -75
Cel measurement -85 -85 -70 -71 -72 -74 -75
Cel measurement -84 -84 -70 -70 -71 -74 -75
Cel measurement -80 -80 -70 -70 -71 -74 -75
Cel measurement -88 -88 -70 -70 -71 -74 -75
Cel measurement -82 -82 -70 -70 -71 -74 -75
Cel measurement -81 -81 -70 -70 -71 -74 -75
Cel measurement -85 -85 -70 -70 -71 -74 -75
Cel measurement -84 -84 -70 -71 -71 -74 -75
Cel measurement -84 -84 -70 -71 -71 -74 -75
Cel measurement -85 -85 -70 -70 -71 -74 -75
Cel measurement -84 -84 -70 -70 -71 -74 -75
Cel measurement -87 -87 -70 -70 -71 -74 -75
Cel measurement -85 -85 -70 -70 -71 -74 -75
Cel measurement -84 -84 -70 -70 -70 -74 -75
Cel measurement -82 -82 -70 -71 -72 -75 -76
Cel measurement -85 -85 -69 -73 -73 -76 =77
Cel measurement -79 -79 -69 -74 -75 -77 -78
Y a2 . .
VDYANINTTIU Rx level sup (serving) Uag Neighbor cell

sins vl ves una



msec

min 7 2,198.00
max 23,704.00
average 3,634.19
Call Voice call setup Time
1 252
2 2265
3 2278
4 2713
5 2259
6 5484 25000
7 4724
8 4546
9 2314
10 4590 20000
11 2670
12 2276
13 2875
14 2289 15000
15 2425
16 2198
17 2455
18 23704 10200
19 2608
20 2314
21 2666
22 2221 SP00
23 2694
24 3105
25 2266
26 2298 o
27 2101
28 5460
29 5442
30 4121
31 2255
32 4274
33 4102
34 3593
35 3124
36 4578
37 3274
38 2876
39 5246
40 2283
41 4804
42 3559
43 5194
44 3656
45 4283
46 2783
47 5414
48 3418
49 3100
50 3703
51 4911
52 2752
53 2537
54 3484
55 4809
56 3842
57 2753
58 3213
59 2862
60 3139
61 4200
62 4166
63 4604
64 3228
65 2610
66 4872
67 4283
68 2811
69 5025
70 2491
71 2193
72 2476
73 2517
74 3429
75 3703
76 3623
77 3015
78 2265
79 5251
80 3599
81 2518
82 3646
83 4888
84 3284
85 3211
86 3166
87 4906
88 2555
89 2619
20 3802
91 4453
92 4738
93 2227
94 3829
95 3569
96 2197
97 2449
98 3273
99 3252
100 4330

RY

AJVAAAM A/

21

31

a1

51

61

71

81

91

84

true

——Voice call
setup Time
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msec

300

198
262

221.76

202

3148
4276

3533.36
http connection time http browsing transfer time

I2K8RKR

100

50

241
231

min r 198 [ 5626
max ! 262 ! 7700
average 221.76 6888.72
No ICMP Browsing time
1 202 7356
2 242 759¢
3 202 635!
4 219 686!
5 257 630t
6 205 686’
7 201 708:
8 243 714
9 245 657
10 216 667!
11 241 650!
12 262 696!
13 226 743(
14 211 770(
15 223 562(
16 218 687
17 198 714
18 213 589!
19 223 742(
20 221 689«
21 213 741
22 219 726.
23 200 707«
24 203 636+
25 241 6837
26 263 6650
27
28 msec
29
30 4500
31
32 4000
33
34
35 3500
36
37 3000
38
39 2500
40
41
42 2000
43
44 1500
45
46
47 1000
48
49 500
50
51 °
52
53
54 236 7027
55 220 7478
56 269 7271
57 251 5787
58 237 6056
59 254 7200
60 200 5601
61 209 7661
62 259 7088
63 199 5792
64 258 6880
65 247 6454
66 225 6065
67 221 7086
68 197 7272
69 264 6837
70 266 6795
71 226 5894
72 209 6391
73 244 6741
74 263 7016
75 236 6397
76 247 6062
77 255 5934
78 202 6186
79 249 6721
80 250 6919
81 246 7128
82 244 6396
83 230 5682
84 239 6592
85 263 6356
86 224 6704
87 230 6728
88 258 7342
89 223 7468
90 205 6313
91 207 6114
92 257 6595
93 243 6782
94 250 7094
95 242 6889
96 194 7209
97 195 7383
98 270 5873
99 203 5721
100 268 7574
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242
266
205
210
190
225
212
206
234
239
243
209
220
208
244
190
244
231
190
212
218
202
240
264
242
197
238
191
234
253
239
219
252
214
210
220
213
239
205
201
255
210
225
268
234
213

3531
3211

true

—o—http

browsing
transfer
time

true

—e—http
connection
time
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YoyanInT sy http browsing transfer time (8% http browsing connection time Nlszuana
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RX level full  RX level sub

Fvent name Time (serving) (serving)

Cell measurement  39:59.5 -s5 -s5
Cell measurement  39:59.5 55 -s5
Cell measurement  39:59.9 -s6 -s6
Cell measurement  40:00.4, -s6 -s6
Cell measurement  40:00.9 -s6 -s6
Cell measurement  40:02.3 -s6 -s6
Cell measurement  40:02.8 -s6 -s6
Cell measurement  40:03.3 -s6 -s6
Cell measurement  40:04.2 -s6 -s6
Cell measurement  40:04.7 -s6 -s6
Cell measurement  40:05.2 -57 -57
Cell measurement  40:05.7 -57 -57
Cell measurement  40:06.2 -57 -57
Cell measurement  40:06.6 -s8 -s8
Cell measurement  40:07.1 -s8 -s8
Cell measurement  40:08.0 -s9 -s9
Cell measurement  40:08.6 -e0 -e0
Cell measurement  40:08.9 -e0 -e0
Cell measurement  40:09.5 -e0 -e0
Cell measurement  40:09.9 -e0 -e0
Cell measurement  40:10.6 -e1 61
Cell measurement  40:12.0 -e1 61
Cell measurement  40:12.9 -e1 -e1
Cell measurement  40:14.9 -e1 61
Cell measurement  40:15.8

Cell measurement  40:16.7 -e1 61
Cell measurement  40:17.2 -s8 -s8
Cell measurement  40:17.7 -s5 -s5
Cell measurement  40:18.1 -s9 -59
Cell measurement  40:18.7, -59 -s9
RX quality 40:18.7

Cell measurement  40:19.1 55 -s5
Cell measurement | 40:19.6 -s3 -s3
Cell measurement  40:20.1 -s6. -se
Cell measurement  40:20.6 -62 62
Cell measurement  40:21.0 59 -so
RX quality 40:21.0

Cell measurement  40:21.5 -60. -e0
Cell measurement  40:21.9) -60 -e0
Cell measurement  40:22.5 -60. -e0
Cell measurement  40:23.0 61 -e1
RX quality 40:23.0

Cell measurement  40:23.5 61 61
Cell measurement  40:23.9) -59 -s9
Cell measurement  40:24.4. -63 -e3
Cell measurement | 40:24.9, -63 -e3
Cell measurement  40:25.4. -67. -7
Cell measurement  40:25.9) -69. 6o
Cell measurement  40:26.3 -6 -e6
Cell measurement  40:26.8 -5 -es
Cell measurement  40:27.3 -6 -eo
Cell measurement  40:27.8 -66. -e6
Cell measurement  40:28.3 -e8 -e8
Cell measurement  40:28.8 -67 -7
Cell measurement  40:29.2, -67 -67
Cell measurement  40:29.7, -72 -72
Cell measurement  40:30.2 71 -71
Cell measurement  40:30.7, 71 -71
Cell measurement  40:31.1 -73 -73
Cell measurement  40:31.6 72 -72
Cell measurement  40:32.0 -72 72
Cell measurement  40:32.6 74 -7a
Cell measurement  40:33.0 -76 -76
Cell measurement  40:33.5 -78 -78
Cell measurement  40:33.9 75 75
Cell measurement  40:34.5 -78 -78
Cell measurement  40:35.0 -77 -77
Cell measurement  40:35.5 75 -75
Cell measurement  40:35.9 -77 -77
Cell measurement  40:36.4 -78 -78
Cell measurement  40:36.9 -79 -79
Cell measurement  40:37.4 -84 -84
RX quality 40:37.4

Cell measurement  40:37.9 -81 -81
RX quality 40:37.9

Cell measurement  40:38.3 -60 -60
RX quality 40:38.3

Cell measurement  40:38.8 -s8 -s8
Cell measurement  40:39.3 -60 -60
Cell measurement  40:39.8 -63 -63
Cell measurement  40:40.3 -es -es
Cell measurement  40:40.7 64 64
Cell measurement  40:41.2 -e8 -es
Cell measurement  40:41.7 -es -es
Cell measurement  40:42.2 69 -e9
Cell measurement  40:42.7 71 -71
Cell measurement  40:43.1 -70 -70
Cell measurement  40:43.6 69 -e9
Cell measurement  40:44.0 72 -72
Cell measurement  40:44.6 71 -71
Cell measurement  40:45.0 71 -71
Cell measurement  40:45.5 -73 -73
Cell measurement  40:45.9 74 74
Cell measurement  40:46.5 74 74
Cell measurement  40:47.0 -73 -73
Cell measurement  40:47.5 -7s -7s
Cell measurement  40:47.9 -76 -76
Cell measurement  40:48.9 -77 -77
Cell measurement  40:49.4. -79 -79
Cell measurement  40:49.9 -84 -84
RX quality 40:49.9

Cell measurement  40:50.3 81 -81
RX quality 40:50.3

YoyanINTsu Rx level sup

7ns 1l ves Ny

RX quality full  RX quality sub

a 1 a > a 3 ahbor 4 @ s
-6 -70 71 77 79
-6 -70 71 77 79
-6 -70 71 77 79
-70 -70 71 77 79
aBm
a0
50
a0 N
|
e H f true
. |
00 | ——Rxlevel sub
| i) (serving)
50
110
Events 1D
“1z0
TERFSHEFE5EIHESEEEEEESFESE8EE88888E
71 A 72 77 -80
-70 71 72 77 -s0 81
-70 71 72 77 -s0 81
-e8 -70 71 76 -s0 81
-67 -70 B 76 -80 -80
-66 -6 A 76 79 -80
o o
daBm =81
40 a1
a1
50 -1
81
) | true
1 81
o g ' —— Neighbor 1 e
1 81
el neighbor 2
o W 81
——— Neighbor 3
[ [
Y ——— Neighbor 5 -81
76
“100
76
-76
110 s
Events 1D 77
Ee Egggggssgsgsssgssgsgssggssgszsszsgsgg: EEE] -81
SRSSREREEESREEEEE558SNREEEEEEE8E8EE e
67 69 -7s 75 76 78
67 -e8 74 74 75 78
67 69 73 74 75 78
-67 -6 -73 -7s -7s 77
-66 -e8 71 74 -7s 77
-66 -e8 71 -7s -7s 78
-6 69 -70 74 75 78
-66. -e8 -70 74 75 78
-es -e8 -70 73 -7s -79
-es -e8 -70 73 -76 79
65 -e8 70 73 75 79
-6 -e8 71 74 -7s 79
-66 69 71 -7s -76 -79
-67 69 71 76 76 78
-67 69 71 76 -76 77
-8 -70 71 76 76 77
67 70 71 75 76 77
-67 -70 -72 -7s -76 77
-67 6o 71 -7s -76 -77
-66 -70 71 75 76 78
-66 70 70 75 76 79
4 o
-66 -70 -70 76 -76 -80
o 2
-66 -70 -70 -80 -s0 -s0
o o
-66 -70 71 -80 -80 -80
-67 -69 72 79 -80 -80
-68 -68 73 79 79 79
-e8 68 73 74 -7s 78
-e8 68 72 74 78 78
-67 69 71 75 -77 78
-67 -70 -70 76 77 78
-67 -69 =2 77 78 78
-66 -69 72| 78 78 78
-67 -e8 72 78 78 -78
-67 -6 72 77 -77 78
-e8 -6 72 76 -77 78
-e8 -6 72 76 -77 -77
-6 -6 72 76 -76 -77
-6 -6 72 75 -76 -77
-6 -6 72 75 -76 -77
-6 -6 72 75 -76 -77
-6 -6 72 75 76 77
-6 -6 72 75 75 77
-6 -6 72 75 -7s 77
-6 -6 72 75 75 -77
-6 -6 72 75 75 77
-6 -70 72 75 76 77
2 o
-6 -70 72 77 -77 77
o 1

(serving) tta¥ Neighbor cell
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-78
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Voice call setup time
1116
1171
1673
2345
1232
1691
3141
1114
1206
1081
1218
1141
1286
1147

min
max
average

msec

3500

3000

87

1066
3141
1874.409

1303
1208
1097
1072
1438
1281
1066
1145
1337
1203
1070
1178
1148
1268
1080
1233

2500

2000

1500

1000

Voice call
setup time

2299
2297
2444
1546
1623
2738
2074
1153
2666
1690
1993
2999
2489
1814
1496
1308
1181
2493
2784
1425
2816
2540
2808
1228
1838
1076
2856
2537
1178
2748
2203
1370
1159
1412
1123
2659
2843
2382
2621
2283
2594
1768
2050
1709
2178
1471
1097
2207
2896
1532
2155
1731
2244
2649
2906
2646
2758
1496
1880
1908
2456
1780
2871
2406
1475
2296
2832
1303
1844
1079
2003
1548
1793
1615
1561
2874
2342
2359
2308
1601
2721
2588
2582
1782
1782
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88

Statistic ~ EVDO RLP Rx Throughput Instantaneous RLP Rx Thpt Instantaneot Count  PDF CDF
Mean 214.1820897 0.00104.00 87 01%  0.1%
Mode 0 4,00108.00 63 01%  0.2%
Median 82.28849792 8.00t0 12.00 13 00% 0.3%
Maximum 936.5787354 12.00t0 16.00 5 00% 0.3%
Minimum 0 16.00t020.00 0 00% 03%
Count 168 20.00t0 24.00 0 00% 03%
Standard Deviation 2489752953 24,000 28.00 0 00% 03%
Variance 61988.69766 28.00032.00 0 00% 03%

32.00t0 64.00 0 00% 03%
64.00 t0 128.00 0 00% 03%
128.00 10 512.00 0 00% 03%
>512.00 0 00% 03%

RLP Rx Throughput Instantaneous Distribution

100.0%
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10.0% T
r 30.0%
r 20.0%
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000to 4.00to 8.00to 12.00 to 16.00 to 20.00 to 24.00 to 28,00 to 32.00 to 64.00 to 12800 > 512.00
400 800 1200 1600 2000 2400 2800 3200 6400 12800 to

51200
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RLP Tx Thpt Instantaneous Count PDF

CDF

Statistic EVDO RLP Tx_Throughput Instantaneous
Mean 4.145481019 0.00t0 4.00
Mode 0 4,00t0 8.00
Median 3.790859222 8.00t0 12.00
Maximum 15.13592243 12.00t0 16.00
Minimum 0 16.00t0 20.00
Count 168 20.00 to 24.00
Standard Deviation 3.25563063 24.00 to 28.00
Variance 10.5991308 28.00 to 32.00
32.00 to 64.00
64.00 t0 128.00
128.00t0 512.00
>512.00

87 0.517857143 0.517857143

63
3

—

5
0
0
0
0
0
0
0
0

0.375
0.077380952
0.029761905

O O O O O O o o

0.892857143
0.970238095

= b b s b s s
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400 800 1200 1600 2000 2400 2800 3200 6400 12800 51200
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