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A Discussion on an Optimal Framework for Broadband Quality Measurement
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Abstract

Broadband Internet is becoming an indispensable infrastructure for various socioeconomic
activities in Japan. Fiber-to-the-home can now deliver up to 1 Gbps and mobile data speeds can
reach 150 Mbps. As a result, a new ecosystem of industries is developing that assumes ubiquitous
ultra-fast broadband availability. In addition, end-users are becoming more concerned about the end-
to-end quality of their Internet experience.

In order to accommodate this situation, the Ministry of Internal Affairs and Communications in
Japan is working on an optimal framework within which to measure broadband quality. However,
they are struggling to do so, largely because they have not been able to determine the statistical
parameters.

This study attempts to provide empirical estimations of these statistical parameters, based on
measurement tests conducted by the author from January 2014 to March 2014. In addition, the

study proposes ideas on how to organize the optimal quality measurement framework.
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MFE1 ERZ Y m— FEREOFHME (2012 4 9 HBUE)

M 2 XK EOT m A ZB, FET v — RN RIZBE LT, EORREEMREIC ERRERE OR R 4 55T
LTEY, fRELTEDREDEDEEZFEI L CTWDO0ERT, BHFRT o — RNV REREENEK
STNDEENDDOMRETIE, NS TV D EEEITFEKETH DL OO, HEFRRICET
DWEEMEIIMEIC L L TRORH D Z bbb,

RO BIRITITEF AP EEICHEA THWDLEASAS LT o — KR ROSBTHLIRAEL TNDZ LR
RIS TEBY ., BEE (2014b) 1, @il v ¥ —F v MERE— 2D L3dETed, 2 UChE
VGBS ISR T 2B O O ECHRBEM L T\ 5, BRI, 2EEEAEERR Y bY
— 7 « A7 A (PIO-NET) 128D A~— b7 4 R OENA VT — X EEICET 235E - HRNE
X, BEROBIEL, FRFEOBHARRICET 2 b ONRZ VR, NEZFEMICONT 5 L. BEXEEY—E
ZICEHEBED L OO T, BEFRESEOY—ERXREICET 2O IR > TS, ) LFE
L TW5,

4 ETIE, IAEETTZES (Committee of Advertising Practice : CAP) & fk IR HIBITRES
(Broadcast Committee of Advertising Practice : BCAP) OffHci3%, 201244 A 1 H2 6 |k
BRIEFE (B3 2B 7 RIS RHIAEA SN TN D,



70% o /| M 2008 %Qd) |

60% O/l FAILTK (20084F) |

R e
ErEEL 40% | H[E(20105F5A) |
EEED o)
(%) 30% & \

20% | B&(o09fF117) |// 0] | B&(2013%38)

| B&QouF1A) | /
10%
| BA(2012%3-48) |
0%
0 2 4 6 8 10 12 14

FEHESRE (MBPS)

SEAESROHEN—ETIERVO TEELRICOVTIESEETH S,
Hi 8 : Akamai. Epitiro, FCCE#Z &Y R

XF 2 EhHE LR SRR OBREM

BEMEEZDSEHZ S LMEOMRE TS A = A2 %280 CERT LI, EHREICHET 51
WaExy N —IFABTIR L, ZOBEITHEEL 5252 TTRANS XDOR Y NI — 7 EEAT
A ioEib T 5 2 ERNEL R D,

DT, MBETIE, 20134F 11 ALY T4 % —3y hOY—ERWEFHHZEDOIEY HIZET 5
WFgEs) ZBRME L. TN LT o — R FOEDWEFHIFIEICET SMat 2D T g, 72720
MIREIXEE 7 7 — RN RTHIARRICHE AT 2 ARV 5 7o . ARIZFEEOBRG & B EMEICBEI LT
AT I MEN DD, & U, HERERRIC Wi-Fi SEMEZ DN TVD Z ENBE THHEES
T IUL, FIHEIC & > TEANAS O FEDINE & EEMOZ % KB T X EMRMEIFFE LR, £
CCARTIE, EFEN2014F 1 AND 3 AICHT TEBLEFBET m— Ry RBEXEAA LT 10
— RNV RZENEIUCEET 5 L OFHAIEBR OB RZ /R L, BF UOEWE G TEE G
HIDOMAERLZ AN ET D,

KFROWMITILLT DO LB TH D, 5 _H{iT, FEEREK MBI 57 m— RN FOEDSE G
RAZOWNT, WWTHE ZHi TIEEAA VR T COFHFERIC DWW TENENSIRERERNT 5, F
WUEICIEEN DA E 2 T, BE LWESHEFHIFES BT XEFE, b2, ZnaFEET 55
I EHE FAROBIUC OV T T 2. FHLHIIATOE L O TH 5.

2. BERRETICRIT 2 EREEFH

BEBREE FICBIT 5 70— Ry ROFEMWEFHRICOWTIEL, FCC X EU 1B\ CTREIZ /e TEHH
DIFELTEY, HFikE LTIz —Y—ENIZFHION—RD =7 2% @& L TH— 13— L ORI THES
mEEZHIT A FE =Ry =T7H) b 2= O/ 2 VEORRERIC THA VA R —L
LAY 7 =T 5030 =77 7 U3 E20 LTI — =L DR Y 217> TELE
T 5 FE (Y7 b= 7R ICKRBITE D, RIS KO0, FERMEITFHRREICRE L
FINTLEIZEND, 2OV EHEHREZTELLETHRTE D — Ry = 7RO T2 X 0 FEEHIIC



TR FER DI CE D, i, V7 My =T RIOSE, FIRE M T 2 im A OMERESCHIH 08
OFEME, FIRFEEITOMOY 7 T =7 OFE, 525\ Y R Wi-Fi $55i T/ ¥ —3 v MIHE
ft L CW DG EITITENOBREREIC Lo TEHARE RPN AL SN D REMERH D, L LR, V7
Y =7 BIN— Ry = 7R L U TR 2 XA P2 RESHBMTE D Z EnHIfFFSNL D720, AT
BERARONTHDLIHRTH TV E TEDRVIER LW — 2B W TTEE 2RI E 2 D,
Tibb, U7 ONTIED DRERW Loo b~ OFHORE S 28ET 20 Thiud —
R = 7RIOFHTEZ, J2x OFHIOIES DX T U T THN—FT L0 FEt2BHAT 50T
HIUETY 7 b= TRIEBIRT 5 2 EREE LV,

EEVBERA LR Y 7 Ny =7 ROFHNAEIETH Y, Ookla fENFRMET 2 L0 MEFHAY — B R
(speedtest.net) ZFIH L. FHHlYV— —%7 o 7 AN L T D R — —IZfE LTz
92T, PR EHEREEZLFR 2 Kb o 30 A2 RRIR 25 HHIRE R & U, B OmAER 2 FH L
THREZR IR Y KBNS FHN 23 7o, FHATEOBIELIIE 3 I2E L 5,

M55 | WxEcomM _ |escoMm |

HRER Sat, Jan. 18, 2014, 14:00-14:30 Mon., Jan. 27, 2014, 14:00-14:30
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Sun., Feb. 2, 2014, 14:00-14:30 Wed.,, Feb. 19, 2014, 14:00-14:30
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pi=NAv Kyushu University hi-ho
HBYg—ER Speedtest.net
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Eame Ao O—FEmE
Ty O—FERE
L AR A8 M (latency)
SR (THIEM) DELLXPS 8500 DELL Inspiron
*  Windows 7 Ultimate Service Packl, Intel® Core™ i7- *  Windows 7 Home Premium SP1, Intel® Core™ i7-
3770 CPU @3.40GHz 36100M CPU @2.30GHz
* RAM 16.0GE, 64bit Operating System * RAM BGB, 64bit Operating System
DELL XPS 420
*  Windows Vista Home Premium Service Pack2, Intel®
Core™ 2 QuadCPU Q9550 @2.83GHz
+ RAM4.0GB, 32bit Operating System
SRR (Wi-FiBERE)  MacBook Air Surface 2
* 0S5 X version 10.9.1, 1.6GHz Intel Core 2 Duo =  Windows RT 8.1, Microsoft Office Home & Business
* RAM 4GB 1067MHz DDR3 2013 RT2
* RAM2ZGB
Surface 2
* Windows RT 8.1, Microsoft Office Home & Business
2013 RT2
* RAM2GB
Wi-Fi JL—5— LYNKSIS Wireless-N Home Router (WRT150N) BUFFALO AirStation NFINITI (WZR2-G300N)
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[ | N Average [sd.  Javerage [s.d.  [Average

Weekday 1672 20.09 12.36 18.13 1035 29.08 14.10
Mon 228 19.63 10.77 18.26 8.83 28.50 9.52
Wed 498 20.77 13.19 18.20 11.07 27.78 9.59
Thu 486 19.93 11.59 18.61 9.35 27.89 9.72
Fri 460 19.74 12.94 17.47 11.19 32.02 21.61
Weekend 1283 22.55 11.65 20.52 9.26 27.78 8.26
sun 620 21.99 11.97 20.34 9.04 27.84 8.56
HRETOEA Sat 663 23.07 11.32 20.68 9.46 27.72 7.98
Wired 1503 31.28 8.28 26.99 7.66 21.55 5.12
XPS420 729 30.35 7.68 22.56 6.34 17.63 4.25
XPS 8500 774 32.17 8.73 31.15 6.35 25.24 2.40
Wi-Fi 1452 10.67 3.38 11.07 3.49 35.72 12.67
Macbook Air 792 10.67 3.63 11.32 3.23 33.24 13.89
Surface2 660 10.66 3.04 10.77 3.76 38.70 10.29
All Samples 2955  21.15 12.11 19.17 9.96 28.51 11.94
Weekday 1510 31.74 19.26 34.88 20.30 32.24 6.71
Mon 375 31.39 19.24 36.45 21.36 32.70 6.85
Tue 373 31.48 19.85 35.16 21.63 32.31 6.77
Wed 258 31.54 18.16 31.21 17.26 33.09 6.82
Thu 254 32.72 20.67 35.18 19.62 31.00 6.28
= Fri 250 31.86 18.09 35.63 19.89 31.82 6.52
HETORM Weekend 511  31.12 17.74 35.78 20.57 32.86 6.83
Sun 255 31.27 17.80 35.23 20.59 33.45 6.85
Sat 256 30.97 17.72 36.32 20.57 32.28 6.77
Wired Inspiron 1032 49.49 6.04 54.39 6.97 28.03 1.98
Wi-Fi_Surface2 989  12.90 2.60 14.99 1.89 36.95 6.94
All Samples 2021 31.58 18.88 35.11 20.36 32.40 6.74
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1 203ms 1ms 1ms 192.168.1.1

2 1ms 1ms 1ms router.en.kyushu-u.ac.jp [133.5.240.254]

3 1ms 1ms 2ms 133.5.69.241

4 2ms 2ms 2ms 133.5.9.230

5 1ms 1ms 1ms 150.99.191.41

6 13ms 13 ms 13 ms osaka-dc-rm-ae2-vlan10.s4.sinet.ad.jp [150.99.2.41]
7 13ms 13 ms 13 ms osaka-dc-gm1l-ae0-vlan10.s4.sinet.ad.jp [150.99.2.58]
8 21ms 17ms 17 ms 103.246.232.94

9 52ms 15ms 15 ms obpjbb206.int-gw.kddi.ne.jp [118.155.199.73]

10 22ms 22ms 47 ms otejbb206.int-gw.kddi.ne.jp [59.128.4.181]

11 23ms 22ms 23 ms cm-ote232.int-gw.kddi.ne.jp [118.155.197.13]

12 23ms 22ms 22ms 111.87.16.42

13 & e *  Request timed out.

14 & i *  Request timed out.

15 * * *  Request timed out.

16 23ms 22ms 23 ms kvps-27-34-160-198.secure.ne.jp [27.34.160.198]
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192.168.24.1

Request timed out.
FUKUOKA2-NTTwestO.flets.2iij.net [203.180.73.9]
fko003lip20.11J.Net [210.148.39.13]
fko003bb10.11J.Net [58.138.119.145]
0sk004bb08.11J.Net [58.138.98.169]
0sk004bf00.11).Net [58.138.81.109]
0sk004ix05.11J.Net [58.138.81.238]
210.132.124.5
obpjbb205.int-gw.kddi.ne.jp [118.155.199.37]
otejbb205.int-gw.kddi.ne.jp [203.181.99.61]
cm-ote232.int-gw.kddi.ne.jp [118.155.197.141)

111.87.16.42

Request timed out.
Request timed out.
Request timed out.
kvps-27-34-160-198.secure.ne.jp [27.34.160.198]
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Measurement site: Speedtest.net
Measurement place: my office at Kyushu University, Fukuoka, Japan
ISP: Kyushu University
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Download Speed (Mbps) Upload Speed | Median RTT Number of
1 TCP stream | 3 TCP streams [ 5 TCP streams (Mbps) (ms) hops

Jan. 24,2014 5.13 4.04 5,06 418 549 461 1.82 1.62 79.9 31.0 14.2 0.89
iPhoned4S 17 1.85 084 1.82 084 2.05 2.06 0.80 0.17 104.7 229 13.8 0.54
KDDI iPhone5 17 8.40 3.18 8.30 3.59 8.93 3.79 2.84 178 53.6 7.8 14.8 0.99
Jan. 31, 2014 10.66 879 11.14 888 11.10 890 4092 8.04 70.0 26.6 145 1.08
iPhone4S 5 8.98 1620 11.60 1656 11.31 16.69 8.23 15.24 97.0 27.1 13.3 135
iPhone5 12 11.36 3.89 1095 384 11.02 3.74 3.54 157 58.8 17.3 15.1 0.23
Jan. 24, 2014 15.42 910 17.22 1056 17.41 11.16 9.13 6.06 62.9 350 23.8 6.10
iPhone5 75 1548 842 1699 825 17.73 9.04 10.20 5.97 62.6 403 24.8 5.27
Softbank iPhone5S 29 15.26 1081 17.81 1516 16.58 15.52 6.34 548 64.0 142 21.2 733
Jan. 31, 2014 17.85 10.72 1837 11.83 19.47 11.22 16.67 14.16 58.9 133  20.2 7.47
iPhone5 63 18.27 823 1856 1022 20.44 9.0 15.44 10.29 59.3 137 23.2 6.62
iPhone5S 25 16.78 1548 17.88 1540 17.01 14.80 19.76 20.96 57.8 125 12.4 146
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KDDI Jan. 24,2014
iPhone4S 564> 7L 58 274 13 13
iPhone5 39 51 49 107 6
Jan. 31, 2014
iPhone4S 881 552 590 928 22
iPhone5 32 34 32 54 24
SoftBank Jan. 24, 2014
iPhone5 81 64 71 93 113
iPhone5S 136 197 238 203 14
Jan. 31, 2014
iPhone5 55 83 58 121 15
iPhone5S 231 201 205 305 13
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