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https://www.fcc.gov/reports-research/reports/measuring-broadband-america/measuring-fixed-
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https://www.fcc.gov/document/fee-sets-dates-displaying-broadband-consumer-labels
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Discounts & Bundles

Broadband I acts Visit the link below for available billing discounts and pricing

options for broadband service bundled with other services like

Acme Wired video, phone, and wireless service, and use of your own
Signature Plan/Gigabit equipment like modems and routers.
Fixed Broadband Consumer Disclosure https://www.example.com/discounts
Monthly Price $89.99 Speeds Provided with Plan
This monthly price is an introductory rate Yes Typical Download Speed 1,200 Mbps
Time the introductory rate applies 12 months Typical Upload Speed 200 Mbps
| "
Monthly price after the introductory rate $109.99 Typical Latancy A7 ims
Length of contract 24 months Data Included with Monthly Price 1,000 GB
Link to Terms of Contract Charges for Additional Data Usage n/a
https://www.example.com/terms-of-contract https://www.example.com/data-usage
Additional Charges & Terms Network Management Policy
Provider Monthly Fees https://www.example.com/network-management
Modem Rental $10.00 Privacy Policy
Wifi Extender $5.00 https://www.example.com/privacy
|
One-Time Purchase Fees Customer Support
Installation $100.00 Phone: (555) 555-5555
Battery Back-up $50.00 Website: https://www.example.com

Learn about the terms used on this label. Visit the Federal
Early Termination Fee $75.00 Communications Commission’s Consumer Resource Center.

Government Taxes $27.57

fcc.gov/consumer

Unique Pian Identifier: FO005937974123ABC456EMC789
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10 Code of Federal Regulations
https://www.ecfr.gov/

11 Broadband Consumer Labels
https://www.fee.gov/broadbandlabels

12 2008 WA E 4L, 2022 FITHRALCLTE, N - OG0B, MiE. IMAZKRPHIE, 7o — v
N O3 A 45 F%JT%%IE’J?&%E%U@%#ﬁ)E&) HNTWVD

https://www.O f ¢ o m.org.uk/phones-telecoms-and-internet/information-for-industry/codes-of-practice
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13 Ofcom [Technical report ]
https://www.ofcom.org.uk/__data/assets/pdf_file/0032/267926/march-23-home-broadband-
performance.pdf
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3/4th (B 358.6| 3739 371.3| 4285 206.4| 372.3| 3566| 3526| 4958| 428.1| 3372| 4500| 3229 4005 2604| 2587
hRE 2016 253.1| 301.3| 286.8| 2222| 3043| 2128 1992| 2875 330.1| 159.8] 2992 199.3| 3040| 1626 1630
1/4ch R {E 1445 1588| 2431| 1938| 1579] 2198| 1554 1548| 1445 2076 117.4| 2464| 1084 2300 1172] 1237
BIEEE 2856 2726 316.6| 320.3| 250.3| 289.7| 269.4| 272.2| 3280| 3338| 216.2] 3457| 2366 318.7| 206.7] 208.0
THRE 05 18] 02| 03] 82| 36| 03 _ 14/ o] o] 03] 37| 103] 18| 49| 13
F—a% 28329 28330 41949| 41949| 17752 17752 25393] 25393 34588| 34588| 21072] 21072] 18212] 18212] 31771 31771
v _ = e -+ x I—HE E
<K% 37> HMBAHOEDRENHER (HMHEFHOQ) (2021 EEEIHE)
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| <>
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. - EBRSEFE : 1Gbps ] 49>o-k
] 7vJo-k
800
700
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1§ 600
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E 500
400
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100
dbiE - WAL 5 B A A5 Eld:3: b L #:3iih g RFE S5 hE S mER S S5
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DL UL | oL | uL | oL | uL [ oL | oL | oL [ uL | oL | oL | oL [ uL | bL [ uL
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3/4spR(E 348.1] 348.5 356.6 389.4 333.5 3507 355.1 3822 431.8 4197 243.9 3453 300.4 3751 251.0 250.9
hR(E 233.4] 212.5 2704 231.8| 202.1] 249.7 213.4] 193.6| 232.7 288.0] 149.4] 263.3 156.1 2819 154.1 151
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RIGEE 0.1] 0.1 0.2 0.3] 0.7 1.6 0.2] 1.4 0.1 0.0 0.3 1.6| 10.3| 1.2] 0.0| 0.7
iR 262.3| 243.3] 263.0| 267.9] 243.4 235.5] 260.4 268.6 283.5| 293.2 192.0 273.4 212.8| 277.1 193.1] 197.9]
ey 56353 56353 86079 86079] 36175 36175 48510 48510 56058 56058 30804] 39804 24931 24931 53818 53819
TU8 63 104 36 65 75 39 19 49
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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,
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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
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Count” : 737
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"Time™ : 7200000007,
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