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T NH — 1§ H A2 FBE U 7= Starlink 131 B A £ 5k
R EEFNEEE NI WVIZART RN —F 3 LY

BT H &35 NTN  (Non-Terrestrial Network) DftFE#72% Starlink Th 5, #i LD
500km BffiL7z 2 HR A FESHK 7 7 A N —F —T )0 EOKOEHIRFRENIL 2.5ms, 2D 2 Him
DOHED 500km F 22 OKHEER R AR H O Y OMEHRIFFEIL, fHH2FHE T, 3.8ms TH 2,
BETHEE VWD & INETITFFIEFRE DA A —UgR < KBIE & B3 5727238 Starlink

DA, HHEREMAZE TROGIHIIZISIEERE RN ENSNDL, ZOREIT
Starlink OFFEEZFERIZ L > TRMIL 726 D TH 5,

I FHY~Y

—ECEREN B D3, TN —HfiE AT ¢ 7 & LT Starlink X LTE <° LTE #=f%. D

5G BT 5,

O e6HmERIKC, XU V78T v 77 T 10Mbps, 2.56Mbps % T
Mm% Z 1372 < JITTER & PC B 5 8ICiT & A SHRAFE T ) 10ms TIZE
—ENDNEN, ZORT, TR —EAT + 7 & LTULLTE 28T 5,

@ RTTIZRAL TiX.33~51ms & LTE 2% B+ 55461 & 523, 4El1% 182~201ms
@%A%ﬁﬁéhtom%%#~7¢éio_$m#MiRwr_@Lf%um
BEETEDN, TSEHEICBITLIEOD, SBOBGESLETH D,

©) Connect1v1ty to OpenTok Servers ~DEHFEIZRF TH 5, 1280x720@301fps
? PC % 8 Bkt L TAEMR SN DMBIE 1L, £ 21Mbps EHEETE S, 77
U 71X 27TMbps PLEEHEETE 5720, 8 Rkt DBt % Bl nl6E & HEH <
x5,

II.  FFAfh 74
1. USEN DAV —FR7 A %95 https'//speedtest.gate02.ne.jp/
©® PC%. 1A, 2A. 3A. 47, bA. 6 BRIFIZEESETHET 2, LT
eSS
@ HFWEZLIZ, A7V —r&Fx7F ¥ (PrintSCRN2CHfE % 21— L, 31
M=) LTE=79%,

VHISE X, i EDN r—T T 2 e —ERTHESZ SIEE RenwZ & Vv — 2L
< DIWBEHEER AT 5 Z LIC K AMBEBIEN DS Z L b ailREREIEX 2.5ms LV &
AN
2 Windows ~ > > Th i, Windows+Shift+s F— 24 L~ X THIPAFEETX 52D T
5]


https://speedtest.gate02.ne.jp/
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2. Connectivity to OpenTok Servers ~D &t Fpit & T~ 5
https://tokbox. com/developer/tools/precall/results
® PC%Z, 17, 2A, 36, 46, 5B, 6 BFIFICEHE ST THET 2, LTI,
ST
@ FHEZLIZ, A7V —rEFYTFr L TE—TT 5,



https://tokbox.com/developer/tools/precall/results
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T T FREICOWTE—ELL Lo TREEY D B
WZ ENRDLND,

ARFEHASG DY G, 288m/ BRGS0 b7 5
KALKRZ DD, BWITESL< EHENRE LD,
BATZGPTIIE DG EDOAES,

MG ORJE ORBE DL T IZRT, ALDZEENH T 2G0T [ 2k
Starlink |ZIEFICHE L7237 ) LR RINTWD,

(b) /L—% L Ethernet

N—Z AlZIZr—7/+BT100V
DMitkE 24, 1@ % 1% Power on Ether
g—TNVE TT T EERT 5,

T3 T WirFi T PC RAYEREAH
— VU707 S OPEERK T H
%, AlEiX, Starlink OARDOZES
ZW 5720, [EED Ethernet ##¢(Z
LTV, ZD7=, FHARDEEVIKE
DNTREHTT T F 75D Power

3 Starlink ®#%1 b (https://www.starlink.com/) 75, FREGAHSET T OB

WHDOASHRY 7 NefGbl ENTED, 2OV =7 X—=TD FOHIZ “Manage

Starlink on the Mobile App” EWHHEMNRH O, ZOTIZIOSH, 7 FuA4 KA

&7 7YV NH 5, iPhone DA -
https://apps.apple.com/us/app/starlink/id1537177988

moXxra—RL, 77U EEK, #AT7% On IZLTREZ RN D 360

—JE T 5 L. BEOWRNIH D,
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on Ether #¥—7/VE & b—#& A >5 D Poweron Ether 7 —7 /L D 2% X
EHIC6EDPCEES AL v F 7 (NETGEAR 7o ~%—J AL v
F GS308PP) ~® Ethernet 7/—7 /L C # 8 HERIZ LTV A,

@ Fv hU—7 KRk
ARl Starlink O—fREIZREV T TiZevy, Wi-Fi 12 X 286 ARINAE CTld7s
<. BEED Ethernet ##i Toh 5, Starlink DEDOVEREEZFHIT 5 Z ENHTH
STy BERICHWE-Xy NU—27 D7 1y 7 KEROKIIRT,

~ —

\\ \\\\\ T ~—~—
=3

@ PC O EMAAEDEIZONT

(a) PC %% 1: DELL Vostro 1520(Intel(R) Core(TM) 2 Duo CPU P8600 @
2.40GHz, 2GB, Windows 10 Pro, Mozilla Firefox 110.0.1 (64 £ 1) )

(b) PC %% 2 : VAIO(Intel(R) Core(TM) 2 Duo CPU P9700 @ 2.80GHz, 4GB,
Windows 10 Pro, Mozilla Firefox 110.0.1 (64 £ ) )

() PC %% 3: LetsNote CF-SX2D(Intel(R) i7-3540 CPU @ 3.00GHz, 4GB,
Windows 10 Pro, Mozilla Firefox 110.0.1 (64 &>~ ) )

(d PC %% 5 : VAIO Z13A1 (Intel(R) Core(TM) i7-5557U CPU @ 3.10GHz,
16GB, Windows 10 Pro, Mozilla Firefox 110.0.1 (64 £~ ) )

(e) PC %% A : LetsNote CF-SV (Intel(R) Core(TM) 15-8365 CPU @ 1.60GHz
1.90GHz, 4GB, Windows 10 Pro, Mozilla Firefox 110.0.1 (64 £~ ) )

() PC#%5 K: DELL Vostro 14 (3468) (Intel(R) Core(TM) i3-6100U CPU
@ 2.30GHz, 4GB, Ubuntu 16.04 (Linux kernel 4.4.0-210-generic) ., Mozilla
Firefox 88.0 for Ubuntu canonical - 1.0)

ZZTPCOBRERNCHWIZ PCZUTIORL, Byiar1~12 LIRS LI

T5, Evyrar12,11, 10,9, 8, 7, 60PCOEHI ThZEhe,
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, 4, 3, 2, 1B6THD, FWHIZFE U PC 585Dty v a 720 TE 5TV

5

%

> kv ar1=PCl DA : PCEFK

> kvl ar2=PC2HE0YE  PCES K, PCET2

> kv ar3=PC3HEDNELAE :PCESK, PCEE 2, PCEE3

> By alr4=PCLEDE%H PCEF K, PCHEZ2 PCES3, PCES
A

> v alr5=PCsHrDEA :PCES K, PCHEZ 2 PCES 3, PCES
A, PC%&%5 5

> By alr6=PC6 DA :PCEF K, PCEHFZ 2 PCES 3, PCES
A, PC#E=E5, PCEZ1

> By ar7=PC6 DA :PCEF K, PCHEZ 2 PCES 3, PCES
A, PC#E=E5, PCEZ1

> v ar8=PCsHEDEAH :PCEF K, PCEHFZ 2, PCES 3, PCES
A, PC%&%5 5

> By alr9=PCLEDEAH PCEF K, PCHEZ 2 PCES3, PCES

A

» kEwyIar10=PC3EDHLH: :PCHESK, PCHEE2, PCHEE3

tyiar11=PC2EDLH  PCHZ K, PCEH 2

> kv ar12=PClEH0OHE  PCHFFK

A\

IV. ZEBRFER
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@

@

WETANT 7V, #72a— R 138Mbps, 7 v 72— K 27Mbps. EZERFH
39ms & KR LT,

Ty NU=Z#ET 7 VI, 10 B 33 4y LA 1 RERIIC 1 43 24 Fhi@ s @il
o722 & (Ry NU—27 ORIETHEIR 9 BdH o7 L) FUER 22ms~
89ms TH-o7-Z L4 AN—T v I3 F 7 m— K 10kbps, 7 » 7 17— K 20kbps
LFRLT, 5

4

[/ 20ms] DERIZDNET,

5 METANT FVDOT v FIF T OEEEL, Xy NT—THET TV DAL—T"> hD
T T RIS T a— RN Be D, B 9 RE 20 Sy OREL T

138Mbps, 7 v 7 27Mbps ThHM, $RE 1L 10 I 33 /3 DETH 7 > 20kbps, 7 v 7

10kbps & 72> T %,
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2. USEN ® At — K7 A | (https://speedtest.gate02.ne.jp/) Dt HE
PERE Bk 2 E) 2 FRITRT,

21 XV rET TV T DANL—Ty MTONT
O ZorVr7OANL—Ty MIPCOBRKICEL T, ZEEREITIT TR LT,
6 B HEFIRFIZ Y 10Mbps % FaI 5 7200,
Q@ 7TyTUZIZEHLTHRERTH Y 6 Bk O 2 L—7" > ~ 3.8Mbps,
B/IME®D PC Tt 2.56Mbps Th -7,
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TW5, 7y 7 u—RiX2TMbps Th-o7=DT, LOTEHEL TV 5,
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S< PC A6 ADORF, R ER/IDNDFET 28ms LAN7RUNE,
@ JITTER & PC Ui & A ERFET . P 10ms TEE—E, PC 2 6 5D
P, K& R/NDAEIT 11.28ms, FHHZ B 2D LHAMAIIRE U,

RTT & JITTERD PCEEA~DUEAF
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g
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. PCO %k
—e— PING —e— JITTER - ® - PING MAX

—@: -PING MIN = 0 =JITTER MAX —0- - JITTER MIN

ZZT. RTT Of/MEIZ PC B4 B0 v a £ T 33~51ms BRET, 5 HLL
B2 180ms FREIC FRT 5, H/MEEZ L HDIIPCES K THDH, ZOPCREY v
2 1BMPC THLID, NI Ty 7 Z2{ED, ZDHMD PCHMNMHL LD
FlETH -7,

PC %5 K OHEZHIEIZES THhD L, 4 FHDORITE T 50Mbps DX T 1
— R#EE, 33~51ms ® RTT 725721 D03, 5 FHORITH 5 14.55Mbps, 184ms O
RTT (22 LT\ 5, L&D PC %5 K @ RTT (31> PC [FAl4 184ms FEEE TIEIFIH
EINDT,

6 ZiUX, Starlink BHET A N7 U 2NBER 39ms AR L CWAH I L EEZXDHEL B
Bk, HEIIARHATH S,
T ZOHEIIRATH D, —FBTRERE L CWARRRIENRD B,
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A~ L7, UBUNTU Tty a v 1IZBMLE PCES KTty a Tk, 33~
51ms @ RTT 7Z-7273, kv a5 LRI PC & [FAERZ: RTT(182~201ms)(C
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RTT 7% 33~51ms & 182~201ms Tl T ¥ —DEHEEN L Bin B, HiE Z I
HE2D X IGERTAXLENS D, R _EFREIILLT,

2.3 Fiwlifd
O XV r7e7y 77 6 BERIRICH ZZE 1L 10Mbps, 2.56Mbps %
2% Z &7 <. JITTER & PC 85 ITiT & A EHEAFET ) 10ms TIEE
—ENDNEN, ZORT, TAY—EHEAT 47 L LUIXLTE 2% 8T 5,
@ RTTICEAL Ti.33~51ms & LTE 2@ &+ 5846 H 505, 4% 182~201ms
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OHELBHISNT-, BiEZF—7125 X 2IEATIUE RTT 1L TH LTE
BUERTEX L), MBE BT L0, SBORIEBVLETH D,

3. Connectivity to OpenTok Servers ~®&#e it D SZBR AL K
A~ 72 PC 1% 1280x720@30fps (PC #F 5 2 & PC %75 3) . ¥ L U 640x480@30fps
O (PCEZK, PCEZA, PCESS) THY, HihA ANRER->THDHD, A&
35 BT AME BRI EN D,

3.1 OpenTok FEREFTAMh
IEFICHRT 5 2 LR Sz,

OpenTok API server Connects to OpenTok and used for session initialization and signaling.
Successfully connected to the OpenTok API server.

OpenTok  Messaging | Clients send and receive OpenTok session-related messages using this
WebSocket WebSocket.

Successfully connected to the OpenTok Messaging WebSocket.

OpenTok Media Server | Clients send audio and video to our media server for intelligent and
efficient routing to their destination.

Successfully connected to the OpenTok Media Server.

Logging Server Our logging server collects anonymized data about quality and possible
errors.

Successfully connected to the OpenTok logging server.

3.2 MG S E ORI
MOS fiii%, 1280x720@30fps % 640x480@30fps 3.5 7*5 4.5 ThH Y, Excellent L ~/L T
b5, BARIE S I3 O 0K 2Mbps, %#H O F-2)1% 673kbps.

1280x720@30fps DI KIER 2.576Mbps Th 5 Z L b, RTIDHA 7L Lim L X2
% 6 5T 15.456Mbps,

PC1280x720@30fps PC640x480@307fps
B BE D MOS FEIFFM1E
MOS min 3.8 3.5
MOS MAX 4.5 4.5
Video Bitrate kbps
MIN 909 293
MAX 2576 739
AVE 1949.09 672.75

3.3 1B R OFHM
SEIED >Hh Y IRT L—DOWANEID (Fa—nL) IP 7 KL X, Traceroute TA X —% v k
ICHE 2RO, IPIXEFELDO RTT OFEMNE{THhEL 7, TiRlE. ERAFOMIREHRA, 5 W20
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7= www.google.com ~DEIETH BH . &EE TIIRMT L7, A, Ehtld Wi-Fi TH 5 H, DHCP ¥ —
N—ZEDHRTEIZIRMLEHETES, 22T 4 EFB D 149.19.109.14 |+ SPACEX-STARLINK-IPV4-0 d >+

v b7 =27 KL X 149.19.108.0/23 DT KL X TH B Z &£ HDh b, £7-. starlinkrouter @ Wi-Fi
flo> 192.168.1.1 & 172.16.248.4 1% Starlink BME>TWVWBE T 74 =k IP 7KL XTH 3, 100.64.0.1
|$. Shared Address Space(100.64.0.0/10) TH %, ZH b H B DL, Starlink D ik d Starlinkrouter
HEHTA4ET, 149.19.109.14 ORDF Yy FIx IPIX TH B, BEADA VX —% v FOFLETDRY 7
LDV, THULFHICHE D BEORDICEBL TW 5,

% traceroute Www.google.com

traceroute to www.google.com (142.250.207.100), 64 hops max, 52 byte packets
1 starlinkrouter (192.168.1.1) 4.662 ms 3.051 ms 3.322 ms

2100.64.0.1 (100.64.0.1) 31.403 ms 51.747 ms 44.692 ms

3172.16.248.4 (172.16.248.4) 25.389 ms 30.361 ms 45.414 ms
4149.19.109.14 (149.19.109.14) 30.561 ms 29.190 ms

149.19.109.18 (149.19.109.18) 51.940 ms

5 as15169-2.ix.jpix.ad.jp (210.171.224.95) 29.118 ms 31.391 ms 29.266 ms
6 108.170.242.208 (108.170.242.208) 26.552 ms

108.170.242.177 (108.170.242.177) 33.408 ms

108.170.242.144 (108.170.242.144) 29.335 ms

7 209.85.246.213 (209.85.246.213) 26.816 ms

209.85.244.62 (209.85.244.62) 30.308 ms

209.85.244.37 (209.85.244.37) 25.423 ms

8 142.250.58.20 (142.250.58.20) 29.302 ms

142.250.58.92 (142.250.58.92) 38.607 ms

142.250.58.20 (142.250.58.20) 29.044 ms

9 108.170.243.65 (108.170.243.65) 35.717 ms

108.170.243.33 (108.170.243.33) 49.663 ms

108.170.243.65 (108.170.243.65) 34.584 ms

10 142.251.69.231 (142.251.69.231) 28.310 ms 38.683 ms 30.711 ms

11 kix06s11-in-f4.1e100.net (142.250.207.100) 41.304 ms 33.847 ms 31.863 m

3.4 FlwlijH
Connectivity to OpenTok Servers ~DHEHAFMEIZ R CTH 5, 1280x720@30fps DILAGAE
FIRKIED 2.576Mbps THHZ b, B CIOXA L LIEXIZIX6HT
15.456Mbps & 725, 8 Bt TK 21Mbps Th 5, SRIOHEETIX, ER1 T >~
> 714 27Mbps, Bk 2 T 40Mbps EHEETETWD Z 0D, 8 AR OB 2 Bl
AlRE L HERITE D,
T—HER0ZE o b DI,
O PCIZEIV Y THNETTIAR=FIPT FLX
@ TrTF LT TIDNLHBETELDTTIAR—=KIPT RLARSHDH, D
il

® L—Z2DO WAN D (Fa—u) IPT RL A
@ Traceroute TA % —F v MIH DB O,
® JPIX %L @ RTT D%,

Uk
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