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

1-1) #8754 RE —RT A+ EFTHF. “Download configuration” Ry I 7y 7%
FRL T, FTPHY—/3—Mi5 testserver.json&scenario.json 774 JLES
rjpn_po

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

2-1) testserver.json 77 JLDA I A—R5E T . “Activating’ Ry T 7w
#FRRLT. YA EDETHOH—/ —IZ, UDP Port openZ#{FLT.
OpenlZAi>T=H—/\—[ZxL T, 27 100msfEE T20E9 2UDP
PacketZz FFAL CGRIEREZETE

2-2) LR T-BEEEHNENT AN —/—FRE,
2-3) TR —/A—iRTE#. "Activating complete’# RRL T, TAMFHE
—RIZ#%1T,

3.Download Speed test (Multi-connection GET)

3-1) ERENBERBESYTTHE 2TRELI-Y—/A\—ICHTTP GET#
FIFALTDL Test#RitA,

4.Upload Speed test (Multi-connection POST)
4-1) DL Test5E T#. HTTP POSTZF| FL T UL TestZ 4,

5.UDP Latency and Packet Loss test

5-1) HTTP Post test52 T # . UDP Packet [payload data =
TimeStamp(8Byte) + Sequence Number(8Byte)] % 30#fE 500msfE
FRTE0EIE(SL T, Y—/\—h 5 [ & B5E R UPacket loss(packeti¥ {&
%. 28 LIRIZAckh¥izL vpacket(d Packet loss& L TALIEB)EETE,

6.Test result Upload(FTP Upload)
6-1) TAMERERTL T, BREFTPY—/N—ZF7vTO—F,

TTANERT,




Determine the Test Server

1T AR —/\—1&F
1) App XCEIFFIZ“Download configuration"s & RL T, FTPH—/\—Mhbtestserver.jsonZ 7 ILEX
A—kK,
2) “Activating.."# &R RLT. 22 TOT A Y —/3—[2100ms#EIZUDP packetZE{EL1-%& . R KEIL
FFEIZ RO T, COEBEFBA—F/NSNY—N\—ZFBEES—/\—ELTETE,
http://www.fcc.gov/measuring-broadband-america/mobile/technical-summary



Speed test DL

1.HTTP GetZ#|AHL T, Speed test#31T,

2.3D2MR—brZopenLiz1&. HR—FA[C@@Mbyte 771 /L%
get,
3.Warm up period® & A

: TCP Slow startZZ& [EL T%connection®l(Z. TimeZxf=IZReceive
DataZ#MWarm up periodZ& A,

: DataZ{ERAEMNS FEE2 0D EHDORNIDOMEShn(E
Throughput 5t & %54,
@Time : Fx#Ddata ZZ{ELT1=F R NS5
@ Receive Data : HEMbyte #i#2:BL 1=k =
ABEAR B R—LAIZ@@ Mbytex4 H > O—KFLT1-FRE
F=(F20¥ 2 {EL1-ByteEZ E# (| throughputz it &,
f5l) FEE2ODEH DR TERITH SN IEHICK>TRIEZFIELT
. throughputZ st &,

Dthroughputst ERAIEF: = ~ @ @ Mbyte downloadAY5E T L1=RfE
(sec)(20seclZ7%5HIIZ@ @ MbyteZ Z{EJ H158)

@throughputst EBAE: &5 ~ 20secE TZ{ELT-dataE, 20V H O @
MbyteZ Z{ET B EMTELGE)

5.throughput & A% : A2 DA X TTotal throughputZEt &,

BEY—H—MIXEETRERE
(f) 20214 BE3EAE - 20224 FERAERs
o0 120 (MB)
(] 7.5 (MB)

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

H ) FCCiR— L R— kY http://www.fcc.gov/imeasuring-broadband-

america/mobile/technical-summary



Speed test UL

1.HTTP POST##I|FL TSpeed testxBtA,

2.3DMDR—rZopenLf-#&. FR—FFIIZA AMbyte 771 L%
UPLOAD,
3.Warm up period® & A

: TCP Slow startZZ& EL T%connection®l[ZTimeZE zIZReceive
DataZ#E DWarm up period Z i,

. Data EERBMNLTRIDOEHEDOA—DODEHEEE-E(X
Throughput 5t &% B,
@Time : &x#NDdata #EELT-FFRH 5 5sec
2Send Data : ¢ ®Mbytesh BiBSN DR
AR HFR—FAIZAA MbyteZ 7y O—RLI=BREES-
[F20F) 1% {E L1=Byte £% E ZE Tthroughput# &5+ &
) TEE2DODEHDA., EITHE T EEICE>TREZDIELT
throughput #5t &,

(Dthroughputst E BAAR: i~ A A Mbyte upload5E T L1=BE
(sec) (20seclZ#:5HIIZA A MbyteZ %29 5158)

@throughputst & B1A R f~20secE Ti({ELT-dataE (20secfE A A
MbyteZEET A EMTELGE)

5.throughput & A% TEED A TTotal throughputz &t &,

BRI —H—ERIIEETHREARE
(f5) 2021 EEZEEE + 2022F EEEEHF
AA 30 (MB)
L 2 2 7.5(MB)

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) FCCAR—LAR— KU http://www.fcc.govimeasuring-broadband-

america/mobile/technical-summary



UDP Latency and Packet loss

1.UDP Latency and Packet Loss :

feE S 1-Latency portZopenLi=#. 6F¥#100ms%&I=60[EUDP Packet #i%{EL Tlatency X Upacket loss &t
5

1) Packet loss M £ : packet FE{EF R M2 LLAIZACkA MG S | packet loss&EL T,

(FCCIZ KB TE ZITHEH)
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) FCCiR— LR— &Y http://www.fcc.gov/imeasuring-broadband-america/mobile/technical-summary
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EEZE# 1-: Activating

1.7 FVETHIZActivating Ry T 7vTER TR,

2.Setting up : IEHEITIKEEZ progress bar [ZFR 7R,

3.Download configuration : FTP H#—/\—Mh ibtestserver.json&Scenario.json77 M L&A O—R§ BB R E R
ERAR

4.Activating : UDP Packet #FI AL =B —/\—fEZEB ST R T

5. EY —/N\—DHEENT T I N(X. Bestserver R Best time ZRRLI-#. 2R ICBETRY T 7V ITE R,

Acouver

Network Quality

Measurement
H|51L‘Jr\Jn'
Completad Zof2
Beat gerer . Best server Japan_Test
Best tiane Bast, time 78 ma ‘ &uim




EmEZ#1-2:Download configuration Fail

1.Download configuration(}r—/\—1) ArA ™2 O—R)T Fail #AR(C Fail R xLI=%&. RyT7yvTEEE R R,
2. Ry T 7 YT T Retry Z:&IR9 &, Activating TAERE B ERA,
3.7 Ry F7v 7T Cancel ;:Z2IRBFIZApplication Z# T,

Activating

Setting u.i Information

Failed reception of test server list.

Download conflguration LB
Activating
Completed Oof 7

Best server

Best time - Cancel RETRY



EfE# 1-3:Activating Fail

1.Activating 7Ot AT Fail AEEL-BE . FalRRLI-%&. Ry 7y TEEEZBEI TR,
2.Fail LIEMA(TRDEY,
2-1) YAMZHBETDH—/\—0 UDP Porth4+—T > TERINMGE
2-2) £ TMHHY—/3—T UDP Packet lossh100% DI5F&E
3. Ry T 7 VT T Retry Z:&IRT L, Activating TAEREBERAE,
4,78y 77w 7T Cancel ;Z2IRBFIZApplication Z#& T,

Activating Information
Setting ui
Mot detected neighbortest server
Download conflguration J
Activating F:
Completed Oof 7

Best server

Best time : Cancel RETRY

10



BEEEB2-DE Y —/IN—nIKERAR U

1EHBIY —/\—DINEZFEEL T, BFREEGET
FHFETHAZFK,

2.5 AIRIRZ B IRL =B (2, BRI — N\ —DRREZEFEE LR, FHRIEMZRT,

BFHEIRGIAY OICE N (LB BN TRIE ZBLA,

HA0THRE)ZHBLI-IGE . FRIEMZHEZELTES DIEEN

Japan_Test
BE/PN 35665/139.744 KDDI/ LTE

mforrmatior

Woddyou canosl your quesse
for registration?

OKEIREy. 6%
ZEMDHEL

£IVID : 0/ WK : -51(dBm) ""“'\ o
Cancel W#iR¥E. 5

B4 WG Ry T
v I TR
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] 2 15 2 - 2): 51

_“.

T A= ) {—-
apan_Test
WE/SE 35665/ 139,744

8
IDNI!.YE

D r.1r.|;

LILID : 0/ MW : -51(dBm) a a

R E FAtE

I5H
Menu
TAN—N—2
GPSHRE/HEE
Operator / Network

Current Status

Y

£Y

L4723 (ms)

Ny AR (%)

)LD /EREE

HIEBALE/ELE

L
EIRICBEAZ 2 —FBBEAATREICAD LOITEIRR AV E R T
TAMF—N—BDRE
in R DIREREEZRZERT
Y—ERZEERUVRERYNT—IERT
HEETHIDOREIMTIZEDBE-VDEERT
*DL/ULOIZE  Current throughput(Mbps)
*Latency/Packet lossd 15 & Current Latency(ms)
EHRIL—TIEFRVPE—IRIL—TYrDERTR
« L 15{E D T IZP(Peak) throughputZ RRLET
- BIE B (20s)E B E THEITIKEBERRLET
FHRIL—TICRUVE—I R —TIhERT
« EHED T IZP(Peak) throughputZ R RLET
- B E B (205)E R ETHEITRBERRLET
EHLATOVERIRLET,
*EREEETEECTETREBERTLET
Packet loss(%)= lossCount / TotalCount(3R7ERF M) RRLE
E
Cell ID/RSRPEFRRLET,
GSM, CDMA: R

AERE/P RS
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HEEB2-Q: Al KA

1.7ARRIC FalAFEAET Hi5E. Fal AFELESNIEEHIC fail Z&R =,
2.5 4B DfEFFail TREFELT, ROEBZETT
JIETHIEAMN FAlDBZETH, WESNEFRFL-RICY—/N\—IZF7vyTO—F,

TARY— -
Japan_Test
RE/FE 35665/139.744 KDDI/LTE
1 0.0 Mbps
=M KA
0.0 D(Mbpe
2
LD (Mbps)

Ny rORX(%)

£ILID : 0/ WM : -51(dBm)
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EmEBI-1DEE

1.EEEE L. FHARBREVRET —3ERT.

2 AR IRE D7 IILDMIZIHRKAE TSQLlite ZF AL TEHAERZERBIETRE.

3.THIFR1ZRIRT &, FHABEIZHIFRSN DB E,

Title
nx e nr n
k5]
MR
. Gl
g q
~ 4 T
L - ¥ 3 L1753 (ms)
\\/ et r22 1 314 rn . ,(79 t\DX
2] ] ma) (Mbps) Mbypa)
19:22 78.7 14.9 8.7 n D
15/03/30 - (L0.0%) (P211) (PA7.3) (Mbps)
19:20 753 251 7.3 o)
15/03/30 (L0.O% (P:27.7) (P:21.0) (Mbps)

Description
AESMERRUET.,

By RO—-OEERLETY,
(LTE/WCDMA/CDMA/GSM/WIFI)

L1720 SR RTRUET,
TH8(C Packet loss (L : xx.x%) £#®RLET,

Download throughput E¥)EEFRLET,
TFH&(C peak throughput(P:XXX.X) #&FLEFT,

Upload throughput P& RLET.
Ti8iC peak throughput(P:XXX.X)ERRLFT.
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EEE#3-2:EREEH

1EREBZERY L, FHINEEBZERTR,
2. ZHDEZRET HENHRLGVGE CENENSGS L. NALE,

T nE Bx
L1
(7)) == 4. | * No.1 Bl —
i —_ 0. 5
Lt 7545 Fo kD
B8 {ma) (Mbps)  (Mbps) M 20150330 191915
BT 20150330_192037
19:22 T8.7T 149 8.7 =
15/0%/30 L00%) (P:210) (P7.3) g LTE
iLD: 0
19:20 753 2 7.3 BN (ASSI) -51.00 dBm
15/03/30 (L:0.0%) I:P-*-Ii-ﬂ? Lef Flrin 75.26 ms
MNr« =04 0.00%

FoL0-F 25,09 Mbps

7.31 Mbps
a

0
MA
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EEER4RTE

1ERE TR, BIEEEA T avcd SR TEHRAET IR,
2ZHBEEDIER 7ML TRELT, ROEBZETT,

Title
E] iy
BT Ak _
My DT SUVETALEERELEMCT 2 FT-oERE -
&

F—S{FEHE 5.49B

COFFUQRNT— 7 RERRWFER

E/INAIWT—9%F+ v 7300MB
COFFUHGERCENTASRLT—2 (M i
FPEEIET S(WIFIEER <
F—-SIEREOUEY rEIB

T=SFARNT =%y FTOEIIE SERE

ENAILT—SFvrvd

¥
YATLER

=] =)
RET R - 2015/03/31 0744 AM

AT LA

-}'—émgmutw b F—SEERE reset ZESHEEELET.

Description
e HH59% EF A MEREDER (28T 3 #EE(Android)

SudLERCTORy I Py I ERRLT. RVWEERTS L. REFTORAT—
SEERETIMEL ET

FHTSAOTF-FENEE T b
LET

AL (74

—sBROEAT - SEERYREE(WIFEE)

F 7 )-8 300MB

SuT LB, fedPuEERLTANEERFLET
-> AMEARTEAL T A M ERTTSI8S

COF UM R SR T Sl
T FEWST T B
m<)

FAxIHHBTT.

BEYTA - =1 S R

FEFAE  REOHNFERMETETLET.
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TSR DX(E

LEABRITREOBATRELT. FFAETRHATEETITP —/N\—IZ7vy7O—kK,

2. 7v7O—K/\R[X, Storaget—/\—® " /logdata/normal/manual/identifierForVendor or android ID/ ",
3—BIELY—DDisvIFAILEERK,

4774 AIE LTORKTER,

4-1) 10S : YYYYMMDD_HHMMSS _IDForVendor_modelname.tsv
4-2) Android : YYYYMMDD_HHMMSS_android ID_modelname.tsv

5UREER (FXRMEY,

StartTime EndTime Target Name Requested _Tests Avg_DL_Throughput Avg_UL_Throughput
Max_DL_Throughput Max_UL_Throughput Latency Packet Loss Ratio GET_Result POST_Result
RTT_Result Model Manufacturer OS_Type OS_Version Network Type Phone_Type Connected
Active_Network_Type Network Operator Name Network Operator_Code SIM_Operator_Name
SIM_Operator_Code Location_Type Longitude Latitude Accuracy NR_SA RSRP NR_SA CelllD
LTE RSRP LTE_CellID Location

6.7y O—KFMNTETLI=I7MILEmRMNS L HETHIR
7.7v7O—FAKBLESEIE. ROTAMEREZERKIZ—KIZ7yIO—K
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TN A= FZOEEICONT  5HAIERE

mEHRICEFET7AIL YA XOEME. £y avED/INSA—EDEEIL, scenario.json7 74/ /L TEE

W scenario.json 77 A JLIET AL —/N\—[ZBREINTHEY . 7TV IFEEIFFICT AN —/\—([ZHE#HL

T, T ZDI7M IV EHERE,

O NSA—REBDMEIL., FIFAEI ServerMDScenario.jsonZ7 A JLIZ{EZERTE L. Clientfl (L% D Scenario.json®

EZREOFTRISERASN S,

Scenario.json 274JILOER

{
"Common” ¢ |
Count” : 737
“hutorepeat™ @ 07,
Tdel™ o 7307
| “Logic” 1 17
“Download”™ : |
“Time™ : 7ZO0O00OOODDT,
"Session” : 737,
“Camnt” : 717
) “Filesize™ : 15007
“Upload” : |
"Time™ : 7200000007,
“Session” : 737,
ot 17
: “Filesize™ ¢ 1607
“Latency™ @ |
“Interval™ @ 71000007,
“Time™ : TBOODOOOOD™,
“runberdfPacket”™ @ "BEOT,
"Timeout™ : 20000007

/1 BIFE count
Il BE#EYIRL[E1%k
/] $&Y) 3R L3RI TE 805 (sec) }

/ Max.Time (Micro Second)
/I Multi Session

11 R FE #2Y R LRI %K

I File Size(MB)

/l Max.Time(Micro Second)
/I Multi Session

11 R FE#EY R LRI %K

Il File Size(MB)

/I Request Packet Interval(Micro Second)
/I Test Time (Micro Second)

/l Request Packet Count

/I Packet loss time(Micro Second)

18



TN A—2FOEEICDOVT: [ FEENF

B EHAY—/N\—DY—ZAa—FIZHF B LL T D Config.json 77 LD IEE [T TEE Al 6E
® “TestServer/Config/Config.json”

MaxNumActiveSessions": 10 (FIEFESClients $E%E)
[MaxNumWaitingSessions":100 (T X{FH#Client& $E%5E)
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