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Figure 3.16  Average downlosd spasds by operator
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Figure 6.5  Average download speed for all operators from the urban city case

study
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Figure 7.3 Distribution of average download speeds for all operators
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Section 2

Introduction WMRAORE T

2.1 Ofcom's objective is 1o ensure that consumers have the clearest possible information
about broadband services. This is in line with Ofcom's duties under the
Communications Act to further the interests of UK citizens and consumers and to
have regard, among other things, to the interests of consumers in respect of price,
quality and value for money

201 0fFICREE N/ T NTO—F/S/FOEBHMCEL TS,
FHREAOEDCRERA SHUOBHELTRITSRTIS,

F+ )7 R, W%, RAWICSEISE,
WE7O-FRICREDR

Section 3 #

Objectives & Methodology #

Aims and objectives of the research

v

S
Pl

22  Ofcom regularly publishes research into the performance of the UK's fixed-line
residential broadband services, examining how speeds and other performance
metrics vary by a number of factors including geographical location, time of day,
access technology and ISP package'. The latest fixed broadband speeds report was
published in March 2011°

23 The purpose of this mobile broadband performance research was to gather

performance data on the UK's main mobile operators ("3, 02, Orange, T-Mobile and

Vodafone®) in order to gain insight into average performance and how performance

varies by a number of factors including time of day and location.

24 Consumers with laptops and PCs now have an alternative fo fixed-line broadband
services by connecting to the internet over mobile networks using USB modems
("dongles”) or data cards. Consequently, this research focused on collecting data
using dongles (as opposed to smartphones) to provide information for consumers to
compare fixed and mobile broadband services.

25  While the use of smartphones is becoming an increasingly popular way to access the
intemmet, the performance of mobile broadband delivered to mobile phones is out-of-
scope for this research. The performance delivered to phones may vary from the
performance delivered to dongles/datacards as a result of the different capabilities of
the handset, and different traffic management policies/pi applied by

ml Copyright{G) 2013 Nomura Research Institute, Ltd. Al Hehts reserwed

31

32

The aim of the research was 1o compare the performance of the networks operated
by the UK's five MNOs in the provision of mobile broadband services, including how
this varies by MNO, geography and time of day

With consumers increasingly ¢ mobile asan to fixed
line services, this project further sought 1o collect a dataset that would allow
comparison between the two types of services. Data was primarily collected using

computers that connected to the intemet using USB modems ("dongles™).

33

The research was conducted from September 2010 to December 2010 with the
following objectives:

+ Tounderstand the network performance delivered by the UK's five mobile
network operators ("MNOs™) ('3, OZ, Orange. T-Mobile. and Vodafone) in the
provision of mobile broadband services

+ To understand how the quality of the network performance impacts on the
consumer experience of users accessing data services via dongles and
datacards.

+ Tounderstand the variance in service quality throughou typical UK urban, semi-
urban and semi-rural areas.

H P M easuring Mobile Broadband in the UK

=]
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Figure 3.1 Geographical distribution of static probes
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Source: Epitiro

N-{I Copyriht(C) 2013 Momura Research Institute, Ltd. All Hehts reserved.

Figure 6.4

B CHITEERS

Average download speed for all operators across from all case studies
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HREAOEVHOARL. BELTHTR_BITIMHMHEESBITONRTNS.

B 2011E2HARCEPE, DARERGLUICHEERZICHETHHEE~OERIRMOBVE IORETHL
EORTRET L —ERORBEICHT HERILFENRBIF TS,

2.2, L'INFORMATION DU CONSOMMATEUR

L*ARCEP mene. depuis plusiewrs années, une action globale en matiére de dispombilité et de qualite
offerte par les opérateurs (services mobiles. services de renseignements. service universel) et
d’amélioration de 'information des consommateurs sur la qualité des services en lewr donnant des
éléments de comparmison. Des orienfations  figurent dans les « propositions et

reconumandations powr amehorer les offres futes aux consonmmateurs de services de commumnications

electroniques et postales » publiees en fevrier 2011 (proposinions n°1 a 3 et n®13 a 15)

Pour que le consommatenr puisse exetcer un choix libre et échairé, il doi pouvedr disposer dune 3t # ey bl
information Ia plus compléte et wansparente possible sur les offres dispomibles sur le marché, en ﬂl E m “.n! ta %

particulier la dispowbilid eographique des services proposés par les opérstewrs et leurs DT <EREOE WEH SR

caractéristiques.

L information du consommateur est ainsi 'un des leviers importants de la concmrenc

HAREFOMREL. MROMPITHVWTRE

conquerit des abounes, el conmbue ncidemment i répondre a des
préoceupations d'aménagement mumérique du teritoire

Les travaux de I' ARCEP visent donc & fournir au consommateur des outils lui permettant d"évaluer la
dispombilite des services et leurs performances. Le premier outil d'mformation pour le consommatenr
est la publication, sur les sites mtemet respecfs des operatewrs mobiles, de cartes geograpliques
mteractives penmettant de rendre compie de 1'accessiilite aux réseaux sur le terntoire, avec des
distinetions possibles entre les services et les technologies

L"ARCEP mene également un travail constant sur 1information du consomumateur par Uintermédiaire
denquetes reguliéres sur les réseanx et la publication des resultats afférents. tant sur la couverture que
la qualité des réseanx mobiles

ml Copyright(D) 2013 Nomura Research Institute, Ltd. Al rights reserved HFTARCEPR (£ )L OS0 m ERE2012
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1 2BE(CHTSEER(android)

EROH A ZENS FH1OFEEISDLICH L T14.2~36.1Mbps&21.9Mbps DR

£EICHITHE AR (X YT AE android)

16%

B 210MHOFHRIOEE#ER (android) (FLULTDEESY =0l
=1 = =1 14%
o AEEEOIABRERE GHAILHE5,967)
12%
10%
Mbps
120 8%
100 &%
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80
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€0 0% : o - e Mbps
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o o
NN RRPNLYLIBBBRLRIB SR
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uL
0 = 18%
16% —
2EH-4xvUT7 £E-4%v)T
Android (DL) ~ Android (UL) e BN
12%
10%
DL UL
FE 27.2 9.0 8%
P R{E 23.1 7.2 6% EEER
=AE 118.6 420 %
&=/ME 0.0 0.0 i B B B EEEEEEN
P85 5175 36.1 114 o b
b T T T T T T T T T T T ps
P 734125 142 44 PLSVAPL NP SR N N I I 1 i i S I R S
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2 BFEBHIcCHIIZEHMER(FRER. i0S. TWERE)
(B2 TMbps)
£E A B G 235 A B C Z2EE (A B © =N A B C©
DL 25.8 27.3 28.7| |FEDL 19.0 22.5 19.9| [FtIDL 28.7 35.3 32.6| |FHDL 37.5 32.9 25.8
HRR{E 22.7 22.9 24.5| |PRfE 15.1 19.4 17.6| |dsfE 23.6 31.9 28.2| |HhifE 34.0 29.1 22.4
BRAME 105.2 114.7 105.1 BAE 86.0 104.9 52.4| |®RAfE 108.0 104.3 105.2| |®AfE 107.8 100.9 83.8
B/ME 0.4 0.0 0.0| |SvIM#E 0.1 0.1 1.5| [®IvE 2.4 3.0 3.2| |®BIME 0.1 2.9 2.1
534175 33.9 40.0 39.3 534175 27.8 30.1 25.8 534175 38.3 46.5 42.2| |MMSAI75 50.9 43.6 33.6
5325 15.0 12.2 15.0| |mE&ir25 6.6 11.3 11.8| |mE&HI25 15.4 18.9 19.5| [m&{ir25 18.7 18.3 15.3
HRIX  |A B © SFE A B C KiE A B G [Ea[N] A B C©
DL 20.5 22.7 26.0| |FDL 25.0 25.5 26.1| [FIDL 26.1 25.1 33.6| |FHDL 39.2 34.4 21.5
HRR{E 17.5 19.2 22.7| |shRfE 21.2 19.4 15.1| |hsRfE 23.5 20.2 31.8| |HhkfE 36.7 20.1 18.6
RAME 66.9 64.2 80.1| |®AME 52.4 85.1 62.8| |mAfE 90.8 84.4 88.8| |mAME 105.1 114.7 82.8
R/IME 1.3 0.0 04| [B/IME 1.7 3.3 0.1| [®MvE 1.4 0.4 6.1 |BIME 3.5 2.2 2.0
534175 25.8 33.8 35.2 P9534175 34.3 33.4 39.5 m534175 35.7 39.9 44.7| |MMSAI75 51.1 49.7 28.3
4534125 12.6 10.5 14.3| |m&I25 13.6 14.1 13.0| |mE&I25 15.6 11.5 20.3| |m9fI25 23.1 15.9 12.3
) A B [¢ KR A B [¢ i A B [¢
F5DL 33.1 25.0 29.4| |FIDL 28.9 28.0 24.9| |F9DL 24.7 24.7 21.9
hRE 28.1 19.4 25.2| |thokfE 26.1 25.5 21.6| |hifE 20.8 20.8 18.3
RAfE 96.3| 103.2| 101.0| [&@®KfE 88.1 70.8 78.6| |BAfE 99.7 99.7 62.7
=/IME 0.1 0.0 3.9| |B/IME 0.9 1.7 0.6 |R/IME 2.2 2.2 1.7
Pu45345175 47.5 31.8 36.3 m534175 39.9 39.4 36.9| |ME43I75 33.0 33.0 33.8
953725 13.3 12.2 18.9| |m£I25 18.2 16.2 12.9| (525 13.3 13.3 9.4

* ) ZETICHTBA.B, ClEENENELS




2 FEWHICHIHEAER(FRER, i0S. EU=EE)

(B fIIE £ TMbps)

£E A B (o BEFE) A B ZEE A B (¢ S A B c
UL 12.3 6.9 8.2 SEPUL 9.2 7.1 6.7 |FHUL 6.4 6.4 15.9| |FIUL 7.0 12.5 7.5
rRofiE 10.8 7.1 6.1 fE 9.1 5.5 7.0 |HRfE 4.5 6.0 14.5| |HoRfE 5.4 11.8 7.7
RAE 39.8 16.6 33.3 RAE 23.9 31.8 14.3( |RAME 31.1 16.1 38.9| |&KfE 31.8 28.2 13.7
B=/IME 0.0 0.4 0.0 /M 0.6 0.0 0.1| |&/IME 0.7 0.4 0.2| |®/IME 0.3 0.5 0.1
534175 16.4 9.1 10.4 534175 12.2 9.5 9.2| |mMHAI75 7.7 9.1 21.6| |(m5£AI75 7.5 17.1 9.2
Pu4534i725 6.8 4.5 3.8 4534125 5.8 3.4 4.8 |ME1I25 2.6 3.3 9.0| [m45fz25 3.5 7.8 6.1
IR (A B C© FE A B K A B @ FELL A B ©
SEHUL 6.0 10.6 4.9 SEHUL 5.8 7.1 11.7| |FHUL 9.5 6.4 8.1| [FHUL 7.9 10.1 10.1
RoE 5.8 8.9 4.3 HoE 5.7 4.7 9.7| |HoUE 8.2 6.7 6.8| |HRfE 8.4 9.6 7.3
RAME 14.9 35.7 27.8 BXME 15.8 30.7 38.7| |mKfE 38.8 13.5 29.6| |®mKfE 15.4 25.0 33.3
&/IMiE 0.1 0.0 0.2| |&/IME 0.1 0.9 0.1 |&/IME 0.0 0.0 0.2| |&/IME 0.6 0.1 0.4
3175 7.8 14.5 5.4 m534175 8.0 8.3 15.8| |M43I75 12.0 9.0 10.2| |m5I75 9.8 12.8 15.1
53725 4.1 4.4 3.1 m53125 3.2 2.9 5.2 |mM5I25 5.4 4.0 3.9 [msiz25 6.4 6.8 6.1
) A B KR A B © =] A B C
SEHHUL 7.2 13.9 9.8| |FHUL 6.8 18.2 6.6 |FHUL 11.3 14.7 7.8
B 7.4 13.0 7.3| |RfE 7.1 17.6 6.0| |FRRfE 10.7 14.2 8.0
RAE 16.6 38.4 32.8| |mAfE 15.1 39.8 30.0| |&KfE 24.4 33.0 15.3
/Mg 0.1 0.2 0.2| |®/IME 0.6 0.0 0.8| |&/IME 1.1 0.8 1.0
3175 9.5 18.1 14.6| |M534I75 9.1 27.0 7.8| |M53I75 15.2 19.6 9.6
m3125 5.1 8.5 4.4| |25 3.8 9.9 4.1| |m3I25 7.3 8.6 6.2
* ) EEHICHITBHA.B. CIEFEThThELD 4
= .
2 FWMHICHITBETAER(ERER. android. TW:ERE)
(B {I[E£TMbps)
2E A B D L35 A B A2EE |A B c ESTA B (]
DL 295 268 289 236 FiDL 247 218 252 239 FHDL 349 331 275 246 DL 371 259 320| 29.2
hRfE 251 236 249 19.6 hR{E 19.2 204 22.1 194 hR{E 319 29.1 234 204] hRfE 339) 217 287, 25.2
HAfE 1170{ 1186 1086 1060 BAME 1080 748/ 1053|  106.0) BAME 1128 1126 950 92.2 BAfE 1170 964 1025 1026
H/ME 00| 07 00 00| R/ME 0.1 26| 00 00 H/ME 0] 35| 33| 32| B/ME 01 46 22| 0.1
475 418, 347 383 304 W45 35.1 21 353 33.1 W75 470| 428 36.0) 323 m4ML75 490 340) 4038 38.1
4325 136 156 154 126 4325 9.4 132 121 108 m4i25 199 205 146 136 4325 21.2 146 19.0 16.0
RE A B D FE A B Rig A B c FE L B (]
FDL 228 266 323 196 FHDL 28.7 26.9 307 221 FHDL 28.4] 289 28.1 284 FHDL 318 23.1 297 244
hR{E 188 239 30| 16.7 FRfE 254 22| 279 185 R fE 21.4] 265 25.3| 247 PR{E 263 206 232] 21|
BXAE 787 922 823 79.6] BAfE 784 904 95.1 90.8| RAfE 96.1 1186 918 101.4] BXAME 1124 752 1074 1022
R/ME 04 08 1.1 10 H/ME 03 15 0.1 37 H/ME 1.4 0.7 33 2.7 R/ME 0.1 15 07 13
575 311 354 428 24.2 W45 418 354 39.9 217 W75 423 383 36.7 36.7 w475 452 306 376 320
M43 25 13 145 197 18 M43 25 144 153 174 132 m4Mi25 18 170 159 155 4325 146 134 157 145
#HAE A B PN A B [} 1am B c
FHDL 329 280 348 229 FHDL 295 303 16.7 16.4 FHDL 239 238 316 24.1
FR{E 289 245 322 18.4] PRIE 265 274 15.4] 145 PRIE 203 207 215 202
BAKfE 104.0 112.9 108.6 99.0 HAME 958 950 76.1 639 RKIE 939 803 104.0 104.3]
B/ME 01 38 0.1 0.1 B/ME 038 13 1.7 13 B/IME 1.7 24 38 30)
575 470 345 456 284 475 M1 394 216 206 w5375 35.1 316 431 313
M43 25 149 16.9 19.4 111 m53i25 165 190 96 93| m4325 108 139 168 129
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2 BFEWHICHTBEAER(FRER. android. LVEE)

(BAIIE£TMbps)

2E A B c D L2:357] A B c D AHE |A B [} D (21N A B c D
FHUL 72 12.9 8.4 75| FHUL 71 106 77 6.9) FHUL 71 16.6 55 55 FHUL 74 124 70 6.7
i 74 115 6.5 49 hR{E 74 98 6.2 52 hRfE 73] 15.4] 47, 40 HR{E 76 11.2 58| 48
RAME 225 420 31| 332 HAME 144 264 31.8] 298| RAKfE 15.9) 40.1 299 299 HAME 14.3] 2838 26.0 300
R/ME 00) 00) 00| 00| /Ml 01 00| 00 00 B/ME 00) 02| 08 08 &/ME 01 02 01 02|
5375 9.4 179 9.6 95 575 95 147 92 71 P53 175 94 233 71 5.7 moME75 92 17.0 72 73
534225 53 6.6 42 34 4325 5.1 6.2 43 31 P53 4125 5.1 9.3 32 29 43225 6.1 70 4.1 31
HR A B [ D FE A B c D Kig A B (o] D FELL A B c D
FHUL 59 1.1 68 5.1 FHUL 62| 127 75] 64 FHUL 74 96 68 75 FHUL 83 13 96 9.2
hR{E 57 95| 69 41 hRfE 6.0 106 57 41 Rl 78] 84 5.7 5.6 PR {E 86 1.0 72| 6.4
RAME 225 36.4] 298| 326 HAfE 15.1 37.3] 31.0] 31.0] RAfE 151 40.1 271 276 RAfE 14.9) 254 312 320]
&/ME 0.1 00) 02| 05| B/ME 00| 00| 07 06 B/ME 0] 00) 03 01 /ME 01 03 06 01
M 75 79 15.9 80 45 WA MLT5 82| 184 79 74 WA LT5 96 127 84 95| 575 99| 15.9 139 143
53125 35 49 43 32 43225 37 5.7 35 238 853125 56 47 34 33 4325 72 65 58 46
Ll A B c D PN A B c D 12 A B c D
FHUL 6.9) 144 108 8.9) FHUL 76 180 57 5.4 FHHUL 80| 118 169 138
Rl 71 13.0] 15 7.0 hR{E 76 174 48 4.3 RfE 84 11.3] 18.3] 13.4)
RKfE 155 390 307 287 RKAE 156 42| 282 285 HAME 14.4] 26.7 315 332
&/ME 00| 02| 05 03 B/ME 00 00 01 00| &/ME 00) 05| 16 09
W75 95 189 165 134 m4ML75 9.4 257 69 5.4 M5 93| 16.4 21.9) 190
4325 42| 8.1 53 35 4325 59| 106 36 34 4325 6.4 63| 114 8.4

* ) ZEHIZHITBA. B, CIETFNFNELD
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B EMEEDFHAKER L 1IMbpsEKiE ~100MbpsD AWV EEFEERLTEY. (X5 D2EFNHET—4EREITHDITHELTLSIFEVITRIT
FLTWS (L. RKEIFANEEZECEETIOIFIZEI2RSTLNS),
o 5510 EiflE ERI25%, FiflE E4175% (T 125%) & RLTWL3,
TR IOEHEICHERDES (LRI25%~75%) A TNSILETRT LT, — HBBICE>THLEFAL LT L O TIEAELD,
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7T )r—ay FAMEIR
Start
1.Server list and Scenario file download(FTP download)
2.Determine the Test Server (lowest round-trip latency)
Test Start GR#L TL\DIHE [LF7H)
3. Download Speed test (Multi-connection GET)
4. Upload Speed test (Multi-connection POST)
5.UDP Latency and Packet Loss test
6.Test result Upload (FTP Upload)

Test End

1.Server list and Scenario file download (FTP Download)

1-1) B HEERE—FTRMEITE. “Download configuration” Ry F 7y 7%
FRLT, FTPH—/3—H\5 testserver.jsonkscenario.json77 4 LES
orA—K,

2.Determine the Test Server (lowest round-trip latency)

2-1) testserver.json 774 LDF I A—R5E T #. “Activating” Ry F7 v
#RRLT. YR EDETOHH—/3—IZ, UDP Port openZit{TLT.
OpenlZ7isf=H—/3—ITR L T, 5# 17 EITUDP PacketZzFIFAL T
BERMEIE,

2-2) LRT—HBEERHMAELT AN —/—FRE,

2-3) TR —/N—iRE%. "Activating complete’# &KL T, TAMFHEE
—RI=#47.

3.Download Speed test (Multi-connection GET)

3-1) HAEMRERIEELY T T HE 2TRELIZY—/S\—IZHTTP GET%
FFALTDL TestZRth,

4.Upload Speed test (Multi-connection POST)
4-1) DL Test5E T #%. HTTP POSTZFIFAL T UL TestZRitA,

5.UDP Latency and Packet Loss test

5-1) HTTP Post test5E T # . UDP Packet [payload data =
TimeStamp(8Byte) + Sequence Number(8Byte)] & 30F)f 500msfH
FRTE0EIEIEL T, ¥—/\—h o EIZ B K UPacket loss(packeti: {
#%. 2R LLAIZAckA AL packetld Packet loss&L TALB)Z 515,

6.Test result Upload(FTP Upload)
6-1) TRAMERERRL T EREFTPY —N—IZ7vTO—F,

T TANERT,

Determine the Test Server

1LTFRAMNF—N—BE

1) App #2EI#FIZ“Download configuration"% & xL T, FTPH—/\—h istestserver.json7 7 ILEF D>

D_Fo

2) “Activating..”Z & <L T. 2001 £ THDTFT A —/\—(2500msfE(ZUDP packetZ#{ELT-% . ZRKE
EREZEROH T, COEEBMMN—F NSNS — /N —ZBFEY— N\ —LLTHE,

http://www.fcc.gov/measuring-broadband-america/mobile/technical-summary




Speed test DL

1LHTTP GetZFIFLT. Speed testZ3£1T,

2.3DMR—rZopenlLfzt&. £HR—FAIIZ100Mbyte 771 L%
get,

3.Warm up period ® &

: TCP Slow startz# L T£&-connection3IZ. TimeZE-I<Receive
DataZt#DWarm up period% &/,

: DataZERR NS T2 DD EHDO AL DM Shh(E
Throughputit EZ A
DTime : ¥ Ddata ZZELT-F A 55/
@ Receive Data : 2.5Mbyte #Bi@L 1=k &

ABEAR  FHR—REI20MBES 7 O—R LB FE =20

I ZIELT-ByteEXE %I, throughputZ &t &,

i) FEE2ODEHD P TERICHELESNDIEHICE>TREEDILT
. throughputZ&t&.

Dthroughputit EBATARE | ~ 20Mbyte downloadH5E T L1=RERS
(sec)(20seclZ73 B BTIZ20MbyteF ZET S5 E)
@throughputit EBHIRRE & ~ 20secE TZ{ELT-dataE, (2070 FH
20MbyteZ#Z{E9 5 LN TELEES)

5.throughput 5t & 5% : HEED AKX TTotal throughputZ#5tE,

The following is an example of the calculation performed for
a multiconnection test using three concurrent connections.

« S = Speed (Bytes per second)

« B = Bytes (Bytes transferred)

« C =Time (Seconds) (between start time point and end
time point)

* S1=B1/C1 (speed for Thread 1 calculation)

* S2=B2/C2 (speed for Thread 2 calculation)

+ S3=B3/C3 (speed for Thread 3 calculation)

¢ Speed =S1+S2+S3

«  Example values from a 3MB payload:

¢« B1=3077360 C1=15.583963

« B2 =2426200 C2 =15.535768

* B3 =2502120 C3 =15.536826

« S1=B1/C1=197469.668017

« S2=B2/C2 =156168.655454

* S3=B3/C3=161044.475879

¢ S1+ S2 + S3 = Total Throughput of the line =
197469.668017 + 156168.655454 + 161044.475879 =
514682 (Bps) * 0.000008 = 4.12 Mbps

HFT) FCCrR— LR— &Y http://www.fcc.govimeasuring-broadband-
america/mobile/technical-summary

Speed test UL

1.HTTP POSTZ AL TSpeed testZfitA,

2.3DMR—kZopenL =&, FR—F5IIZ100Mbyte 77 A L&
UPLOAD,

3.Warm up period ® &

: TCP Slow startZ# &L T&-connection B [ZTimeZ=[&Receive
DataZ#£MWarm up period &M,

: Data EEFMS FTRIDDEHDOR—DO DO EHEHE LI
Throughput 5+ &% BHA,

®Time : x#¥Ddata ZEELIFFRMNDS 5sec

@sSend Data : 2.5 Mbytesh BB SN B85 5

4BE AR HR—IBIIZ20MbyteZ 7 v FO—KULF-BREE =%
207 fE#E1EL1=Byte EZ £ # TthroughputZ 51+ &,

i) FEE2ODEHDA. EITH T EHICE-TRIEZPIELT
throughput 251 &.,

Dthroughput&t Z B IR EF s ~20Mbyte uploadh¥5e T L1=FFfE (sec)
(20seclZ%: A RIZ20MbyteZ #5215 8)

@throughputst E BRIR M R ~20secE Ti%{E LT-dataE (20secfE]
20MbyteZ X 5T BT EMNTELMES)

5.throughput 5t &7 i%: FEED 7 X TTotal throughputZ &t &,

The following is an example of the calculation performed for
a multiconnection test using three concurrent connections.

« S = Speed (Bytes per second)

< B = Bytes (Bytes transferred)

« C =Time (Seconds) (between start time point and end
time point)

* S1=B1/C1 (speed for Thread 1 calculation)

* S2=B2/C2 (speed for Thread 2 calculation)

+ S3=B3/C3 (speed for Thread 3 calculation)

¢ Speed =S1+S2+8S3

« Example values from a 3MB payload:

¢+ B1=3077360 C1=15.583963

* B2 =2426200 C2 =15.535768

« B3 =2502120 C3 =15.536826

+ S1=B1/C1=197469.668017

* S2=B2/C2 = 156168.655454

* S3=B3/C3=161044.475879

¢ S1+ S2 + S3 = Total Throughput of the line =
197469.668017 + 156168.655454 + 161044.475879 =
514682 (Bps) * 0.000008 = 4.12 Mbps

HAT) FCCih—AR— &Y http://www.fcc.govimeasuring-broadband-
america/mobile/technical-summary




UDP Latency and Packet loss

1.UDP Latency and Packet Loss :
¥ E S f-Latency portZzopenL7-1%. 30#E500msf&IZUDP Packet Z:i%{EL Tlatency & Upacket loss 5t &,

1) Packet loss M3 % : packet {5 B A M o2 LIRIZAckAEL VG & packet loss&L TULEE,
(FCCIZ& B EZEICHEN)

UDP Latency and Packet Loss

Measures the round trip time of small UDP packets between the
application and a target test node. Each packet contains consists of an 8-
byte sequence number and an 8-byte timestamp. If a packet is not
received back within three seconds of sending, it is treated as lost. The
test records the number of packets sent each hour, the average round trip
time of these and the total number of packets lost. The test will use the
99th percentile when calculating the summarized minimum, maximum and
average results.

As with the availability test, the UDP latency and packet loss test operates
continuously in the background. It is configured to randomly distribute the
sending of the echo requests over a fixed interval, reporting the
summarized results once the interval has elapsed.

HFT) FCCrR— LR — &Y http://mww.fcc.gov/measuring-broadband-america/mobile/technical-summary
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DIMAREA_LIST1 AsString() = NewString() {1100, 4100, 5201, 3201, 2201, 7201, 6201}

DIMAREA_LIST2 AsString() = NewString() {23100, 15100, 22130, 22100, 17201, 16201, 21201, 20201, 18201, 19201}
DIMAREA_LIST3 AsString() = NewString() {14100, 14130, 11100, 12100, 14150, 9201, 10201, 8201}
DIMAREA_LIST4 AsString() = NewString() {27100, 28100, 26100, 27140, 30201, 29201, 25201, 24201}
DIMAREA_LIST5 AsString() = NewString() {34100, 33100, 32201, 35203, 31201}

DIMAREA_LIST6 AsString() = NewString() {38201, 37201, 39201, 36201}

DImMAREA_LIST7 AsString() = NewString() {40130, 40100, 43100, 46201, 44201, 42201, 45201, 47201, 41201}

AOX%S

DIMAREA_LIST1 AsString() = NewString() {1100, 4100, 23100, 14100, 14130, 11100, 27100, 28100, 26100, 34100, 40130}
DIMAREA_LIST2 AsString() = NewString() {15100, 22130, 22100, 12100, 14150, 9201, 27140, 33100, 38201, 40100, 43100, 46201}
DIMAREA_LIST3 AsString() = NewString() {5201, 3201, 2201, 7201, 6201, 17201, 16201, 21201, 20201, 18201, 19201, 10201, 8201,
30201, 29201, 25201, 24201, 32201, 35203, 31201, 37201, 39201, 36201, 44201, 42201, 45201, 47201, 41201}

LEI—FIXEBEEAR RO EO ST EH I I—FIZEL S (hitp://www.stat.go.jp/index/seido/9-5.htm)
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