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Abstract

Keywords: Internet, ICANN, IETF, international cooperation, IPv6

The main objectives of this project include:

To effectively engage in the IETF, we aim to continuously monitor
relevant trending topics, identify institutions and talents for kbagn
coll aboration, and develop I nternet

technical capacity in IETF participation.

Analyze the international development trends and policies of Internet
Protocol version 6, explore three international IR9Aly experimental
cases, and propose strategic recommendations for promoting IPv6
adoption in our country, with the aim of continubpismproving our

national IPv6 usage rate.

Continuously monitor the application registration details and processes for
the New generic Tojhevel Domains (New gTLD). Integrate relevant
resources in our country to asslistal enterprises in securing or protecting

brand domain names.

Analyze geographic TLD that may be of interest to our government
agencies. Explore recommendations for handling and responding to

disputes involving geographic TLD.

Develop plans for ourepresentatives in the ICANN Government Advisory

Committee (GAC) to engage with relevant international organizations and
invite experts from these organizations to Taiwan, strengthening and
maintaining communication channels with GAC representatives agyd ke

officials from friendly nations.
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6. Analyze the current market situation for Registry Service Providers (RSP)

in international registration management.

To achieve the above objectives, the project focuses on four main areas of

work, including:

1. Expanding Our Country's Participation in the IETF International

Organizatio:

We aim to enhance our IETF participation by developing domestic talent,
analyzing Internet standards, supporting academic research, launching IETF

courses, identifying key institutions, and crafting a tyear strategic plan
2. Taiwan's IP Address Resource Allocation Issues

This project focuses on continuously monitoring international IPv6
development trends, including policies, technologies, and industry dynamics,
to serve as a reference for domestic policies in the ongoing promotion of IPv6
deployment. The work is dividedhio several tasks, incled analyzing the
changes in IPv6 usage rates of international websites and Internet Access
Service Providers, collecting popular topics from international Internet address
allocation organizations, analyzing international IP@6ly experimental cases,
promoting the increase of IPv6 usage in our country, and proposing an
implementation framework for the next two years. In total, there are five work

tasks
3. Response Strategy for Next Round New gTLD Applications:

This task continues the work from previous projects, aiming to assist and
guide Taiwanese companies in securing or protecting relevant brand domain

names, while establishing corresponding mechanisms for handling geographic
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TLD of interest to government agencies. The specific tasks include:
continuously tracking the progress of thextround of New gTLD applications,
integrating relevant resources in our country to develop a guidance service
mechanism, organizing New gTLD seminars or promotional activities,
establishing a corresponding handling mechanism for Taiwan's geographic
TLDs, serving as a legal consulting service window for Taiwan's participation
in international internetelated organizations, analyzing the compe#ti
landscape of the DNS and its challenges, and proposing the implementation

framework for the next two years.
4. Strengthening International Participation and Cooperation:

This task focuses on strengthening collaboration with important
international organizations and analyzing the current state of the Registry
Service Provider (RSP) market to enhance Taiwan's international participation
and cooperation. Specific tasks inchlud strengthening connections and
collaboration between Taiwan and key international organizations, analyzing
the current market situation for RSPs, and planning the implementation

framework for the next two years.

Based on the project's outcomes, the project team proposes the following

recommendations:

1. Expanding Our Country's Participation in the IETF International

Organization:
(1) Immediate Feasible Recommendations:

Promote domestic IETF engagement through inteiversity
collaborations, student communities, internships, scholarships,

technical challenges, online platforms, and government support.
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(2) Medium to LongTerm Recommendations:

Enhance cooperation between academia and industry with an IETF
advisory group, resouregharing platforms, mentoring, increased
funding, industry partnerships, international collaborations, and

regular IETF workshops
2. Taiwan's IP Address Resource Allocation Issues:
(1) Immediate Feasible Recommendations:

Continuously track international IP address development trends
and the progress of IPv6 deployment to timely respond to the
arrival of the IPv4/IPv6 transition point, ensuring that our country

remains at the forefront of global IPv6 development.

Referring to "peoplecentered” and "costffective" strategies,
gain internal organizational support for IPv6, and provide
technical assistance through government or puptigate
partnerships to promote the adoption of IPv6 by domestic

enterprises.

The collection of IPveOnly implementation technical data is
crucial. It is recommended that the country promptly gather and
organize relevant IPv®nly network implementation

technologies to be welbrepared for the future
(2) Medium to LongTerm Recommendations:

IPv6. This year's poject is to conduct IPv6 support measurement
and analysis for the Top 50 websites in major countries. It is
recommended to expand the measurement to the Top 100 websites

within the country's ccTLD in the future, as this would more
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accurately reflect the actual situation of IPv6 support among

websites in that country and provide more valuable insights.

For the establishment of IPv®nly experimental environments, it
iIs recommended that the country start with snsalale
experimental setups to accumulate the necessary technical

capabilities, preparing for broader deployment in the future.

It is recommended to continuously collect popular topics from
international Internet address allocation organizations to assist
relevant government departments in letegym planning and

guiding the country's IP address allocation policies.

3. Response Strategy for Next Round New gTLD Applications:

(1) Immediate Feasible Recommendations:

(2)

Remind potential New gTLD applicants to start their preparations

early.

Continue to raise awareness among enterprises and government

agencies about the importance of New gTLDs.

Establish a response mechanism fpplications related to our

national names that are not included in the classification table.

Develop explanatory principles for applications related to our

geographic names that are not included in the classification table.

Medium to LongTerm Recommendations:

Keep monitoring the progress afext round of New gTLD

openings.

Integrate expert support to establish a service platform for our
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C 0 U n tTLDyap@ications.
4. Strengthening International Participation and Cooperation:
(1) Immediate Feasibl&ecommendations:

Continue to hold international cooperation conferences and

activities.

Service providers interested in offering RSP femaluation
services to our country should start making the necessary

preparations as early as possible.
(2) Medium to LongTerm Recommendations:

With mature RSP technical expertise, if these services can be
systematized, it will contribute to the development of New gTLD
domain registry backend services for the Chinspeaking

communities in the AsiPacific region.

RSP service providers are advised to carefully review the RSP
evaluation guidelines and conduct a cobshefit analysis to

determine whether to submit an application.

-30-



A QuitWteAd
1. BA Y

2., P Qi

3., 21 ¢ |







¢ 0B}

Mi Ona 2023TYE 112T7y"H B /A h n
/ WERO wn Y . 0 T T3 A > 0
h 5G. B5G B8 > wn hi X Y Vh B8

Ny A RO AN A YuV pd T ¢nNh B A%

A CD Y 2017202571y f "HWh B ho Pp . t
L Avin® A No Y P )1 T LIWBAA L. B
AW= o y3 Ay F oW N toY
Wwon ° A ApYa X A X o Yu
S
M m ' WE ncontnyda ¢ o3
WMNGSLAr 3> 0, ' X E 1A o wWQ" A2 Y K
X Mw uwu | Avin U0 A NzX ~
2Y 3 = AY oy oL X. p Av 1
WL m a N °2Ywuy Al AT, URLE A
NMun uyv i YXH™ o | 3
/ 6 os Ywu A " BH 9. p
) M uyuvnm A& ® YXH™ o1 M ml
| A wh LI U Y Internet Engineering Task FOYAETFyf

1 5G. B5G B > v n https:/moda.gov.tw/digitedffairs/resourcenanagement/programs/4109

3


https://moda.gov.tw/digital-affairs/resource-management/programs/4109

2 h . uB o Y Internet Corporation for Assigned Names

and Number¥ ICANNy f 3Z € T PT LWNWAL
Y p B wMN YM Wat B T 4 L vze
T Y>TtE3 f Y A atyYWw
'] ' WT A p PO D YL/ 0™ "
Y Domain Nam¥ DNy y A r 8 &Y Internet Protocol Addre¥s
IP Addresy =~ ~ m ud aw]
A goyT T3 Y z
A Y., "Yna 20237TYE 1127y n pYwdAi
ch 93 ~ ¢ IETF 3 Nm AyH u Y ¢
Enég € ni g ] T V v
My A Y pawk= Mz fcd LA » ns Y
u P> Mo Y31 » V > "H Nz fcO WL u
PAOLIW 3YHz Y (b 3 AY Wy )
IETF 7T ] Y, & 3 AYO~
P Mns mneEYWw y4 3 P o
A 2 n ) IETF T Y W P <AWW
OY= BB AW T A3 WW IETFA ] T
LIWA pPY= B e 3 Wnm o ay 3 a
¢ Y E Or 2z 3 AWWuy i
IPv6 oA > | LUIWB AY Wo~ IPv6vin . w>
A NYZ nm VA K  IPv6 mWY L
O W Y Internet AccesService Providef IASPy I A 1 Q

2 [ETEUCO https://www.ietf.org
3 |CANN U GO https://www.icann.org/en



https://www.ietf.org/
https://www.icann.org/en

Y Internet Protocol version¥6IPv6y v 1 0 PNEYW IPv6

AedQiuvian = P Bo M A
umé VYW IPv6 A6 Wy / Len™ > P
QY IPv6-Only A Yb Eot A Y, 1A
IPv6-Only M T "WYu pP3 Aunéy YW W4
Baw IPv6-Only A 8|
2 a 39 ANy oE LYc CY™ ~ A
£ ICANNY Z m DNy IP Address ~ ~ lLt3 ' B,
B exa Y W A qoyT T3 AH
Y ICANN Y= F 0 & m N -
Y =6. .Y B, *zX " A evYwuy l .
ICANN QT Vv 0 3 7 . Y New generic Tof.evel

DomainY NewgTLDy ® b Yu At 1T 0 B NG QaH

7 . YA > PBAYIDT & = ICANN New gTLD
3 06 n oAy or T Yy A aYu = New
gTLD T N~ H » | unNuVYA Fué

N Y Domain Name SystethDNSy M QN Y@y DNSN nmLk yuy
'YZ 0 "ONewgTLDM |

o

0 L S WCOIYA > PLWBAYW
Y] ACRNYWuU ICANN N §fx b Y= F A
n, w L ¢ TA b @ w7
Y Registry Service ProvidérRSPy | R PuéYu A~ RSP3

RYWE w BT O NKPRA |

~

A t na 2023TYE 1127 yh " / WE R
6 wn MNULUWBAAOYA > P A | Yuw 3ut 4€



YHhz €En IETF yvnsr IPBs n y 0
New gTLD, Wu o m WL PO~ 3 YbHz o
Cy €~ |ETF

> . H 9 PCQ = P, LWMO YW

3 alw oy A™H WA  Yu O
! 5 Wnyz T3 A 2u |
3y wnA IPB & n

= vn IPv6 3 Ay 4oy A aw /41AXK Y
Wi B= IPv6y i Al 50 |
'y "ONewggTLD,

t, ICANN QT Vv 'O New gTLDO® bY =
ICANNNewgTLD ¥, 06 N Ay _ ~ 7 Y v A
ayYu New gTLDT M~ H oo

ro A ko e £ Yo un °
L M al,

RS DNS QN YWy DNSN nLk |

Xy o Ly w
Y, Y u 0 ICANN n §f= b Y= F

T n, w }

RSPI N PUEYW B oA Tl wns |



E A

w3
VAT
IETFu ICANN



~ @ . B Yy'H ¢n3 Yu Ha> | V¥ ro
"IUWC)D wut 2€0 Ybhzdué €

| t 1-1-1Hy|

1-1-19.  uw |

wtV o "Hynuw] Y Y2€0 A, LUW tYH puy
nEweA P Y]

A o LW & B IETF A Yy = A
IPV6AV#H LOLO™  LIWCD 5 L. LW untwt 240~ LW



53YHhz

X) €~ IETF
A LW G o IETF M, wnllETFL3 A
A atyYw g AP fYu = A
of [ |
IETFé T Y w Yy v X ”

Y L AdT P ] IETFB T Ll
w WB d 300 Yu:na cd Na Y X
0 naw / i

A vYnBAWA na 2023TYE 1127y P €
ni uy . Y = B IETF

A YWt AB P. O LUWC L LUW 35 pBANEWT
5m bHz

, ne L

. 7] t 3 L

) ) IETF T ]

. pr K IETFN 2 B |

awz2tn e | |

) IPB & n

Pv6e A YV, ' L /A IPveY O
T B IPv6 uvmYo y DOt on Az
NYu, &aw, xT3 AN Y %

T3 Q¢ M nn [ A ! m LW pY o



A IPV6 L nY W pA " Pcd |

A LIW3 = A IPv6 Ay in Wu ol LW 3
PWT 5Mnm LIWBABHzZ D
UK IPv6 1 IASP IPv6y i 0]
Bo o M L
UK IPv6-Only M T T WL
. = A IPvbv n |
L awz2tn e | |
3y Vv i m B a
A o LIW® ‘O New gTLDN® Yu= ou ICANN
n w to” LUW 5 L. UW unitwt 240" UW 3Y
bz d

(€) "ONewgTLD,

ICANN QT Vv ‘O New gTLD®© bY A
u M I o0 Yu n BYAt T o B A
6 QamH Cohmmyx Ia X &
£ ) PUEYUWE DNS QN uy DNSN nL
Y 'YZ 0 "ONewgTLDMN S AUW 3% pwt 7

M LIWBABHz D

= ICANN NewgTLD ¥, 06 N 4]
AT Y Y ® al
, New gTLD™ 'H b L

)

, a4~ ( £ B B al

10



Wi é DNS QN uy DNSN nlbL |
aw2tn e | |

(d) o 1 . W
A LIWHF T m, w Yu v é RSP
Ato”3 L u LUWBABzWt 3
. F A T n w b= ou ICANN
n w Y , < Y] Yu ICANNy U
bl M7 ¥ Asia-Pacific Network Information CentreAPNICy
n AN 7 a ' Pf xl Ona 2024TYE
113 T y ICANN At x»~ AndA 6 M
Y Government Advisory Committ¥eGACy © ® 1, ICANN T
A ICANNGAC' &f nVY= o u Fore
UK RSP i v £ RSPI AYu p* RSP
€ W BUL T&O® MNKpAC |
L awz2tn e | |
Wog'H YA W2€0 uto”™ 4 LW pY, LWV
DA21 Y md M LUW pPLT® 1-1-1 We'H wA

3m wddbd

(o} LHw 3 n LIWBA
né € € e L
IETF ) Y & 3 i

11



(o} LIw 3 n LIWBA
) IETFT 1
M I ETF N @
B
aw2tn e | |1
, WUE IPv6 U IASP IPv6y
ol
Wnsr o 1P 25 1
Bg u Ja
UK IPv6-Only M T T Wl
, = A IPv6vy n |
awz2tn e | |
, = ICANN New gTLD 3" |
06 N /1]
, AT Yy W al
. New gTLD™ 'H bl
'O New|,6 o 4~ ~ £ T
gTLD M al
. Juh T M
v i AV @ E|
UK DNS QN u DNSN I
a L]
awz2tn e | |
P T T n, w
0 L
L . o
. un RSPI n il
. aw2tn e | |
A mto~ 4 LW pY, LWV "H GA P53

12




ntowH An LIV

1-2"Hy o

O
New gTLD

v

Pl AL P!

1-1-2y.

SALUWS Y ot 1-

A= oA F AIETF
u v

A Ag q IETF 21
By v |

A O wny e€n» IETF
L

A IPv6 / L

A 5 IPeOnlyA W]

Avi ¢ Tc N up 0 |

A p» IPv6 u QD a |

A~ T Y A6 QaH
’ oL

A~ 1A K & m

£ . PUE]|

Avi ¢ DNS QN uDNSN nbt |

AEon T n,w l
Avi ¢ b » W "

Y Registry Service Providg€rRSHy |

Nl

PLIW3

13



T PBA

V o YYA mt 2€0 4MLUW 3Y, UW 31 wn o
n LUIW pY n UW pPBA Y T]

Cy € IETF o)
> Lna 2023TYE 1127y PWué €
ni o YA . OV > . H¥ Nz fCd VY=
A IETF Yu O B mWwnz
“ e YYA pw .M UwWA Y BWns +t
O= oA F A IETF L LW Y®23 U
LW ALW AY 3 / O | Nz 9
IETF 2T By Yyw O wWnmy e€a IETF
Al

£t 20 3% YA LW ut 5MUUWu BA PYWT Y, u

LIW pBAM
CI)mé d
P> mé IETFRFC  ~ypd hre i
O hy h XF Y _ YWy B eEv -
5 LY Lpn ) A 10€ WL A IETFLIW | A
A > "H o w Y VW IETF ALIW A3

AL An UWB A, t'H o

14



1M & A  FA U IETFUYWH

LIWBABHzZ
A . FA y IETFLIW Yu Y OA4, ]
10 " IETF'H  Ab LW wl
104 | nyw pLuna 2024TYE 1137y
SALIW AYBAK Bz " HRFCA ~ Wy ~°
y ~  AH 3 A A/ i
2. IETF 0]
LIWBABHzZ
¢ Fona 20247TYE 1137y IETF 211 YH z
IETF 119y IETF 120 o H ]
LI W T Yu op e
LUwW nouy - © YV IETF
K Bz Hackathory A E 0 Y Hot Request For
CommenY Hot RFGy ey Ll LIW ¥ Internet
Engineering and Planning GrodgEPGy L
p IETF YWy o U B A
?) U] 1 3 A
5> B U IETFA A AN Yi= U AW
N IETFA 9 YV na 2023TYE 1127y h €
A IETF M 0 Nz f PCORH 0 NCY!

K= VW ¢ 3 AY P 3 A =

15



Y ¥ dawkK ¢ 301 W\ IETFXB 9A
T A" 3 Y E 1 i L Awm

1. 9 I A N
LUIWBADHz d
. P30 1 wnyY _ q L> LIWne
QY ¢ ¢ Y P A Awné vwnj
p IETF / weYBA . K Hz (v
M Y MHAaWK A fCOyawK 4
L
Wo nA A PUNY 0 pMN E o
Y Request For CommentRFCy n JuyY B ywW A
nY W A L
2 i niw b
LIWBADBHzZ
. H IETF3 wuni 1 LW u o) "o
L
n G b L0 Yu P LDQ
L
*) ) IETF T o)

Av LWV na 2023TYE 1127y h €~

16



IETF M 0 Nz f PCORH 0 NCY T
N "H IETF YW T W IETFA Y p
sAWN OY BB T 3 WKW IETFA L An L

WA t"H o

1. p ., 0" Nu } IETF T 0]
LIWBADBHzZ
, P IETFT NH 3019}
> YW Z IETF 7 M
H Qn L IETF T K Ay
pCOh'H mia BAJ
L 1]
2.N"H IETF T d
LIWBABHz M
. 3w 141 N'H IETFT 1
. T Kt 4 Y'H IETF n AN 7
P AGCOh P
IETF 1Y 310 4Hn |
BA KBz IETFA IO vy ox y, J IETF
L
y N o IETH,

S
Z
c
0
<
T
I-.-H
&
b—

17



%) pr K IETFN 2 B b

> "H - TRY] M YHT
bz Uw x w1 A - 'H Mnéy -~ ~ z
ETFs N 2 |35 & pr X
awsr M 2 B3w3AN)uU 2 P YW
Z ETF 3 avs N |

X), aw2tn | o

L= B 30 WK IETF hoawA Y €
A IETF Yu B U A ] VvV
P A YUY aw’ = PT | LIW A Y  0n

a 2025TYE 1147y u 2026TYE 1157y nuw 5 e |

L BABHEZ AW2T  uyodnNUW 3YWy 86 86
ws 3y oy o I B AL
yywnaA P8 & "n (04)
~ . YYA LW .n WA Y BYni t
O= IPv6 / Y IPv6 A L . IPv6
A 2 1 ywt B Pv6e A4 5 ] 7 IPv6
OnyA = WYW¥ a IPv6-Only A YWi A AW T M
Kpff KA sV | Wé "¢ IPv6 N yup 0 | p
A IPv6 u M CcQ fcdo |

t 20 3% YA LW ut 5MUWHM BA PYWT Y, u
LIW pBAM

18



(C)ué IPv6 u IASPIPV6Y A o0

A na 2023TYE 1127y pBAYAn LW UN3)
zn 4 -y WwnOy Ty2 yA §y  ywos uyr T Top
50 P IPv6K wWW Y., > 3€ A w’ T
|AVICAVANY 0 Ln LWBABHZ D

1.vié Top50 K IPV6 i Wdb

Wé Top50 K IPv6 WY N . Bzdsg ¥

~

-y wnUOy 1ty yA y Vmo1 u4Ar M Top

50 NYWuUKk IPv6 h W)
weB A | We3 TWwWuyt3T, 11 Uuo.
M TOP 50 Yu p K IPv6 m WA L

2.M€ 0" N IASPN IPv6yV i o (04]

A na 2023TYE 1127y, PB A= o . >
3€ IASPI IPV6 vV i 0 L3 ., o~ IASPUna
2024TYE 1137y A IPYv6 A o L = 1
K IPV6 WW w> " NAIPBYRIW o DI Y
wi A sV |
?) Bo M )
1 BGH' M (0]

0. P B s Y B 7 bAPNICy 7

19



© b Y American Registry for Internet Numbéfts
ARINy y ©IP A Mi ¥ Réseaux IP Européens Network
Coordination CentyeRIPE NCGy| © M1 Y African Network
Information Centr¥ AFRINICY ¥ "HF 7 ou F w B o

b Y Latin American and Caribbean Internet Address Regystry
LACNICyYY3 ©5€ b Y Regional Internet Regisify
RIRy YO A P Y "H AT = "H € IPT N

2. pr» Pesun 4 9 o

0. n N Yuéuy P8sT1 Al AY
R Yné IP8 s ud K nn Y
WKp M IPB & o4 e ywy d n s ]
(t YW é IPv6-Only M T T Wd
s Q Y yazZ B IPveOnly th
ARAc 3 Y RIRs MYX IPv6OnlyAé b € oyp
T WL A b IPv6-Only T H Vi
WYW4 aw B IPv6-Only J] LUWA sl un LW
BADz
1. IPv6-Only M T " Wd
N W2 IPv6-Only M T T WA A QY

AUWu 3w p 39 IPv6-Only M T T W

20



2.1 € IPv6-Only T " Wd

~ o H AIPveOnly ~ WY P T WA Nunéy
Wueésna hz1 y© y3 CHAy o y P20Q
5Yu Y ~ Wus B £A O W
Y Internet Service ProvidénSPy H 8 E v P A
ye vl
x )= A IPv6vy n
1. IPv6 f oo (00]
L = A IPv6vy n U Hh Y P
H IPv6 § o J " Sl 0L . W
e i |
TN y yIisp 7 L
0~ > ul B WwIPWNE 7 T30 2
ANY®| T N IPve |
2.0 A Pv6 ul GO a4
WA IPv6 u I GO Y o T c M
P G|
(X). aw2tn | o
Y= c B IPv6 vin Y

£t A vnaA IPB & n
/ Y E. IPv6Only A v

21



P A YY aw’ = PT . 1WA Y 0
na 2025TYE 1147y 2026TYE 1157y MUW 5 p
|l Ledbz AW 2T  ydxnNLUW 3Ydy s8®d 8

ws 3y ou o I B AL
*y ONewgTLD, (00]
t, ICANN QT Vv ‘O New gTLD®© bY A
uM 4 o0 u n BYuAt T o0 B AN Q
aH Y 1YA = ICANN New gTLD 3 °
08 N Ay AT Y v O avYu New gTLDT
rn- H b L
o da ko am £ YA 0 gn
) £ T M aYu s T
MnAv ) El
"NuYA b wé DNS QN Y@y DNSN nlL vy
YZ 0 "ONewgTLDMN =]

£t 20 3% YA UW ut 7MLWu BA PYLUWBA Y,

C)= ICANN NewgTLD 3° . 06 N Ao
Al LW Et= ICANN New gTLD 3 06 n
AyB © NewgTLDMNx yd2Aué T 1
AMi Ona 2023TYE 1171 P h " /
WeéE RO wn YWt h> | hyr YB New gTLD

(o} M PVUEY d NewgTLDa w O M

22



F 27y we x ywné; NewgTlDNi u® W ywu
¢ R4 NewgTLDMi u T O Wwnée 1 o>
AT L
V na 2023TYE 1127y 7H 27w ICANN U nf vt

G, NewgTLD 06 A3 1+  Ona 2026TYE 1157y 4
bY, 1r» 6 uye w F. aw2TA: PO Ky
T DAV upwawkK A noM, 1
O A P Y W> NvndQt Yu=
& ICANN'"H XX NewgTLDtT ¢ ©O1T N aV¥Y W B
New gTLD® 3 udAwué L
) .~ T Yy ® ad
Al LUwW Et A~ 7 Y v A aY wr G
© NewgTLDKvanx & Yu C + Aty n El
AMi sna 20201 YE 1097y 3na 2022TYE 1117y Y
= 17 B7 G P B, -~ AU Enéy M
BG € | n’ y HBON" ANAuneQ@sp
b Y > e@ A "H A nYbnp _E
NS¢~ YHe n On N a b "H N ny >
B eA . . Y u Y g ~ 7 6 © NewgTLD
A VE |
~ K P "H M Y IR
NewgTLD® 6 Y H o CY, Z YuQ A
"H B MNBg NewgTLDt ¢ , O AYyK n v
DF W Yu W u "6 B¢ CA Yv Z

~

23



Ay Ty, WY Xt 06 New
gTLD A T YFW L WA 6 Wt s5YulA P
EY = W BT AAt |

(t) New gTLD™ 'H b b
Al LW Et - 'H h 3wl ny K e
New gTLDM YHt + ' Ae Y, ZQ NewgTLD ©
0 V- £ NewgTLDM’ aY co6 o, aw
m |

5 NewgTLD © 1y 0' zXCU& <ADA YAMI
P> "H A b1 Y — ZMC aYWwr z
New gTLD © 2A" ®f7 6 t Y. ZzQ
gTLDV 'OYu Y A &Y T
» At3 /4 nm Q& A NYO38 4fun

0} ] F7ou P Hb A. Y FAc ' OKW
Y . A APKW G nA. o YY

BXiI Ad |

X 0> b ADF Y Ant N pAL
WA b Y >NXH YW  sh y
f0'H 501 A"HwT y1 Ml 1> 50€Ap!l e @YW
€A ufn, 6 Y 1 A ° A NewgTLD®© B ]
x)o4dyar ~ £ . T n ad

Al uUw v >  yodn~r ~ £

24



m Y= 0407 M v L Q aY ~ dax -~

ICANN p O0Hu Y wl V. y tun 0 M
n QA
AMi° > MYBV na 20127YE 1017y C° . New
gTLD 06 1 "He XA © W1 ¥ ApplicantGuidebook AGBy W u »
i QYWEW 2~ 7 A m &Yu OH A
Y ® Py |
ALIW o~ A > AD>QY CEG p . n
Ay © L R X PE YWy AH X /Y0oU /
g4 Yu X [ n ou NA Pw Y ~
A New gTLD® = h 1 f Y Early Warniny EWy a |
T MYAMi Bvinh.yfvy h kaohsiunguh 3 MKt
£ p EW YALW = zZ" T EY Q
IAX ~ ICANN p 6Huy Y/ C¢SW w1  V y
tyn 0 M nQAY q - 5 % T o N
W QMo YAt Eo 4 New gTLD
aA /il !
(X) 1A T nAv ® Ed
Al LIWo~™ ... T NAV A
EY w 8 AY ® 31 20H Y= h
A Y Registry Agreement RAy | A T N WAV 0]
ICANN° AGBM Y ° T .6 Yy x71 |
AN 66 J¢B° RAM YY O Y b X AN, 1Y

7 A" @ 0UA uy K avYw Y N, T LA

25



A > N> QY= P RAY U 5> NewgTLDa w
© 4 ¥ Subsequent ProcedudeSubPrg || ~ H Y Implementation

Review Tear¥ IRTy ICANNT C'QRAA Y. Yoyw ~ K
5N 1
A" X b CJU ( £A O a4 ¢

Y Independent Review ProcdstRPy z WY pPpn ¥Wnuy Wy

ny a 0ur» ur © Wn mfYu ~ . ICANNAV
RA T Y v d—- AN Yz P IRPI 0 |
r)vwé DNS QN uy DNSN Nk o

Al LIWo~ ¢ DNS QN YWy DNSN MmLk Yu

'YZ U0 "ONewgTLDI =)
ICANN Nt A .. DNS ¢Y . P8 & LY
aAuw . A & ¥ Transmission Control Protocollnternet

Protoco¥ TCP IPy A Y P P WA L

350 A AY DNS >+t Q1T &4 A N

Y Alternative Name Systeyn|,

~Y ICANNDNS A I Y5> 0" Y K6A

L YW &b OQ A uy VA .y W  Web2% ¢y H
ab : oY " kMio i Y CIOYPXE O/ s &)
A W & Unstoppable Domains & Handshake 3 DNS

tvnis Y X Z3 @y A 0y n W 4 OA 'H 1L
Ju né DNSCO U ICANNDNSN nbLk wy
aw NewgTLD ™OINTK L

26



(F ) awz21n p | o

~

t ICANN QTVv ‘O New gTLD© bl V
P A YU aw’ = PT . LIW A Y

Ona 2025TYE 1147y 2026TYE 1157y nuw 5 p |

L BABHEZ AW 2T 0 yodnuUw 3YwWy s8®) & .

ws 3y ou o I BAL
Xy o u W

A ¥  YWuo ICANN N§F oo b
Y= F A n w L1 nyYp RSPI A
PNEYW B on L wns L+ 2p 3 YA

UW unt 3MLUWu BA PYBA, t'H b

(CYF & - n, w o
Al LWo-~ Sl | U] Yu ICANNy APNIC
n N 7 » YUorpf orLumYX At xaA AT
GAC' &u ICANN =~ A ICANNGAC' &f Y= o
u RS §

) ] P COl YA MI 1 11 h ICANN APAC -
TWNIC Engagement ForufpY » © 'H YBq AVY
3y B | R N o AY b ICANN 1, APNIC

n A " w Yui A AYAt BB N
n °d T YQ & e Qd «

A Y A ) ICANN C3 A ..W Ny a

27



'H T A ~Y CE veQd An |

0" ICANNGAC' & T N §x GCOYAM
R P YBun O ICANN76f 0 ¥ ICANN77
Y %1y ICANNT78 A ofFe b Y3 b
W 2m Wy ) n z' ®nA WhYE
A C Y o § » Qf n A 8 50, v A

P A 311 ICANN

n §f = » Y u E

A Mg )
LK RSPI n

Al LIWo~ Wé RSPI ARYu pA» RSP € w B
L TWH MNKepAC |

RSP..t b wiu s WA 7Y (b
A b Ny . WyT AS3 YW AMiv 0 RSPM
O ICANN i . K Y Generic Names Supporting
Organizatiof GNSOy U 0 New gTLD SubPrcA wed 9 Y

aw "ONewgTLD® 1 YRSPKW ° © E O J &
K Yo Xt 0OF NewgTLDMN® uy "1 RSP KXt New
gTLDt ¢ © | A"~ +B | . " na?2024T7YE 11371y
30YRSP Kmwbv eXY~ RSP KO b . 0na 2024
TYE 1137y xa O}

AW ° poY = X RSP K | AYuwe
Nt Y > RSPI pA w ZI KXY Yu
MLp 2vz" ®AA W P  WnévY W p» RSP € Ww
BL T MNKpACOad |

28



T n, w VA P A

Y¥ aw = pPT . LUWA Y _  0na 20257

YE 1147y uy 20267YE 1157y nNuUw 5 p | LBABZ

aw 21T . udnUwW 3YWy 86 80 . W 8 3y

oy o I B AL

29



X ¥nGHA
A Qut 2€0 4 LUIW pYV LW 37H D M3
Yvn CA PHhzn uné Ay d vin Ay AY Wy A
CA pPlLu W yui v b v F e b P B
AL wt Y wnCA pCh|
Cym unéAd
m wuné AY DocumentAnalysis T~ GCUAWA3AH Y
X | Yy A By " NY ~jg4~n ; "H”
wn AGC GCALn nNEAXEE wnrto v . yun
L
A BT, EAVWnN Evn3AX AT wWnAn | n
Nw 7/ pgdA ey wWn o wy Iy v NY
WL N |
3y M vwnAd
M7 wnAgC T WNCAYK:uvia Nw WN o A
Bcunacihys AL ?CM B AGE L YZ /4QRiuy A
[0 H P AvWA |
A AMT ¥in Nw o~ W W toYbgwnm vy NV
v 1y L4 gy e |~ N Cho~ Lt

Nné|

30



Ty Ad
AY FocusGroupy t B v B vo POy O
n YW 3 1A qy 6 2 AAQ i AWN CAYL]
AGC n N CHAL A Ao~ 0 wn GAX
to  w¥na QNAE {§ y #{l
xy Ad
AT O GWN3AY O AChvYa & ~ v
Az 0EDAY ~ AL wn An el A M'™H i A A
O Wt tynallzYP gOWN MY N'H UWYw t
u ¥y .y YE H 0 "H A NJ
AA. bPBHfYKvn ACOh YW dy n
TY mnl A Y B u <A NJ|

31



X I con

V _ MUW 35 peAy'H BADI Y, n LW|w 0
¢ "H N¥nGAY nu nencHA pY, UW 35 [|cn
Tl
Cy €A IETF 0]
CI)méE d
IETF T "HY L B IETF YALW 3
A > POQY= ne A . FA u IETF LI
WH Yy UWH Ona 2024TYE 1137y p) . u
D h A . FA ETFLUUWH T <LlIW weh ] o

" UWWutwt 24un LUIWHz d

1.mé A . FA 4 IETFLIWH |

2. IETF L

> p 10€ WyH nygw vy L
WA W nVYuy 10M W ° na 20B8TYE 1127y
AW AY3T - = LW A3 A L., HW X
ot 9fm yd~ W Yo1 ° W A o~ X

- P LJAn LWAWANCRAO~™ n wué Ay
ACh PY . udbq 0l Wt N
. p A . FA uUWH |

32



o

104 W A W o n Yy 104 LW
na 2024TYE 1137y ALUW /]
¢d o Fona2024TYE 113Ty'H N IETF11§ IETF

120 ]
IW ° na 2047TYE 1137y "H N IETF 119y
IETF 120Q 2 1 MA Tq
A) Y G 3 b
Vv > h €n IETF M 0 Nz f
PCO A™H 0 NCYt= € A IETF Y
Y v 3 q A AYi € °
T N'H % > b f A YOy £ MA
fQOY P <A YU B! wnvy’ 3

o dB. i Lo UWnutrtwt 2Mu LIWHz b

1. 9 v, AR
2 i niwy !
Anv LWAYNCAo~ v wnA pYu i ni
Y >Qui B U w, *VYuwfi F 3 wu
3 ar " L
Y ETF 121w tna 2047 11b 2-8w Y A wo fCw vda 9 |

https://www.ietf.org/meeting/121/

33


https://www.ietf.org/meeting/121/

*) ) IETF T Vo)

v o> h €n IETF M 0 MMz f
PCOR™H 0 NCYn GO N3AY 0i € °~ T N'H
9 IETF § WChYuy AA A Mo pYbKF
Z A Y ~ O 1 A Lo " LiWn

LWt 24 UWHz o
1. p , 0" Nutf IETF T 1
2.N"H  IETF T 1

An LIWAYACAD ch p ¢ Y y Y u

- - - o

n pLIW A y Y i u pwui Y
A MKW ETFA W3 Yu? 3 A AY= BoO
3 A 2Y nNaw ¢ YPK T midy
u R L
x) pr XK ETFN 2 B
vV > "H 0 YA W’ COlzxT A 2Y
K= ~ 2 | 0 2 W Y X IETF
A Y K Ya ° IETF A 1h f cCAYo
2 A JUYAt 2 IETEY €~ ° 7 A
2]
vV > méH pr z 2 IETF M B

Wt JubVddll W €0 200WYzXx Ywn IETF

34



zXT1 {4 | ‘*ueA A Y/ V B RFC Y W
U ETE N Y K n e Jlcuyb V
> WEA € IETFA YWy AUWH Y »
I neévy > IETF O - A Y = P
A B4
> AO VX = ~zX IETF A ° BY
u Y A Y Taiwan Association of Information and
Communication StandardF AICSy y T eA Wy
s YA N0 g p Y= € BZ IETF N
5 Py xul
An LIWAvYNCRAO” A PYWD 2
IETFA u Al
X) aw2tn | o
AW 307 wA” aw21n p ] YOA A N
"H AW 3YumT 'Y udnyw Law VvV, W
3 nYu . 8 A > .o Uw M o Y W
G aw N It
yyvnr IPBo n b
YK IPv6 U IASP IPV6YV i od

A LWL VE 0o~ N IPv6 U IASP IPv6V i oY
£ oA Pv6n sV Yo~  LUWutwt 24u LWHz b

35



1.

2.

W€ Top50 K IPV6 i Wb

£3 o~ AN Top50  IPv6w\Wu +» Top50  IPv6
WW Pwm YA mén u <y wanUOy 19y ¥
Ay Vw21 A T Top50 IPv6 i WL \ J] "B
Z Q. N T Top 50 M L P L IPv6 AT
IPv6 Kk WwWW] An LIWAYACHAO™ n wué¢AVYu

IPv6 N p €]
WéEO™ N IASPN IPV6V i1 o

£t2 0" ANWur o~ IASPIPV6V i oVYA ne’
-y wnOy 1y32 yA y YW1 u4A > T EIASP
M IPv6yV 1 0 LJAn LUWAWYNCAO™ n wnéAY
O o N> 3€IASPM Yuué, > 3€IASPN
IPv6v 1 0 L

) Bo M V)

A LwWpq0 ~ P APNIG/ ARINy RIPE NC@ AFRINIGY
LACNIC Q 5€ RIRsM u A RYWo B/
W Ao PBesun 4 Yo  UWutWt 2Mu UWHz o

1. BGH' M L

2. pr» PBsn 4 9 |

o
m
2y
A
2]

3>
™

=

YK . v RIRsé

36



T A 21 € P L An LUWAwNCHAO~™ n unéAj
5€ RIR&Y U0 na 2024TYE 1137y P BY
RIRs"H NniPBso T méEYHzo y
f yd Tf YV © o p An Y R
Yu™ o n N Y p Yné IPB8 o

ud K nn Yu WwWKpnIPBs R B |
(T Ywé IPv6-Only T " Wd

O> ¥n WK Y3>s5 IPv6 OE x Y IPv6-Only A
W T Y "Q Y Internet of Thing¥ loTy ¥y = R q T
3ABWY g 3 IPv6-Only T = A AAT " f
O Yoy 6 w 3b Kk IPV6A ® Y IPv6-Only &
B o IPv6d4 /b 3 IPv4¥ & Y Network Address and Protocol
Translation from IPv6 Clients to IPv4 ServendAT64y A Tl
A 3 Y n Y National Institute of Standards and
Technology NISTy b~ ¥ AR dAIPE ~ & YW K
3 IPv6-Only ] b OX 7 p IPv6OnyA®d YA
wé IPv6-Only M T TOWY W WL A N sl o” LIw
ntwt 2M4Mn LIWHz b

1. IPv6-Only T T W)
2.1 € IPv6-Only T T W)
A " IPv6OnlymnT 31034 WYun né

>

WA /47QiYu Y = Wuys . B\ £AISPH By

37



ny, E y P y ye yYuz, J n
IPv6-Only M3 L uV, W B IS'yc ~ P IPv6-Only
M Y ~ U LAl LWo~™ n wuévwnCAY
yueéwu 1T WAV AL A4 f)
x )= A IPv6vy n
t = A IPv6v 1 Y BT [ y YQ
y3 vyl MY 0f Y ~ IPv6
vii YA S 1l Il IPv6 oo YWY
A IPv6 w1 I CO VY Tc Nl yp |
O UWutwt 24dun LIWHz d
1. IPv6  § x L
2.¥ A IPv6 w1 M Qo |
£ B IASP Pv6e HY nqE Y J]0
IPv6  § > ulb B WIPBNE T
S0 2A i A vy IPv6D An G
Wue UB M c IPv6Ath H N, p )L AL L
w WenYé€ B 7 PFf n Y M ou
paw= IPv6 uyfMo |
X) aw2tn | o
ALIW 307 wA” aw21n p ] YOA A N
AW 3YuT1 Y udnNw 3L aw Vv, Uw 3



Ty

39

nYu s A T wén o Y W traw
N It
‘O New gTLD, d
(€)= ICANN NewgTLD 3}, ™06 N A

Al LW Et= ICANN New gTLD 3¥° . 06
AyB © NewgTlLDMx yD2Aué T Ll An LUWo-~
m unévwnCRAY= v yuneéwuy ICANN New gTLD
3 e N A QLAl UWo~™ n wuévwnCAY v
meéwu ICANN New gTLD 3¥° , 06 Al Al
A) AT Y vy ® a

Al LW Et AT Y v A aY wr G
© NewgTLDKvunnx & Yu v Aty =3
(t) New gTLD™ 'H b b

Al LIw - H oY K © New
gTLD M YWQ NewgTLD 06 V. £ NewgTLDN’

aY c¢ 7 awrn .
(x)ouda ° £ T M ad

Al Lw Vv ~ ° £ ( m Y= 04
T M v U Q aY ~ dAx = ICANN p



(X) A T
Al LUWo~ ... JuA T MnAv )
EY w B8 AY ® 310 20Hn | = P ICANN New

gTLD b . 9Y 5> New gTLD & w SubProM IRT

M ] 6 "

ICANNt ¢ QRAY. Yuw ~ K Y

e £IRP" Wyu LWK #abhzwn mnéy+d wn

¢~ €
CRhA p|
r)vwé DNS QN uy DNSN nbk o
Al LIWo~ wé DNS QN YWy DNSN MLk vYu
'YZ 0 "ONewgTLDN sl LIWo™ n uméwnCA
Pl
(F ) awz21tn p | o
AW 3507 wA” aw21n p ] YOA A N
AW 3YuT Y uo>nyw 3L aw Vv, ygw
nYu 8 A T UFN 0o Y W taw
N It

40



o] L, LA ¢ o)
(CYF A - n w o)
Al pw Y b Y ICANNY APNIC
n N 7 » * pf oL At xA ATl GAC' ®u ICANN
- A ICANNGAC' & P )
VK RSPI i

Al UW ¢ RSPI AY p» RSP € W BU T
O NXKpAW |u LWo~™ n néwnCA p)

* ) aw2tn | o

ALIW 307 wA” aw21n p ] YOA A N
AW 3YuT Y ud>nNw 3L aw Vv, Uw 3
nYu 8 A T wén o Y W traw

41



Cy E€En IETF
A né YA > H pA F
A u IETFUW Y= IETF LW A3 oYW
u IETF"H LW Ay 3 1% T 03
A /A il IETF Y W 3 A A 1
T T HY™ > H z fCOod YA
V o> IW "H P A Y G¢ZMYM & 3
HA P —WNYW 3 HA N A fuXK
L u T 3 wnBAY i wniw Ywfi B mwwurdgq
auwA L
L= O B Wny z € IETF n 2y
g€ ~ T NH p, WY IETF T YF €
) T NH I at t+ P 2 Lt B W
N4\
A > Y = A 4 q IETF 21 By w
Y T MEVIETFI wniw y Y AZ
IETFN 2 BYu W3 Z M ]
V. pP2>Q paw2in p | YWto — €
A IETF awpw Nn sl tT®1-1-2 wALUW 35

i o

42



® 1-1-2y € IETF Aol b
i r ° U -
en IETF
p F IETF F IETF 119 IETF 120
1 1G Q
o wuy R el
pr . FA W m u
2 y IETFLW 4 1G | ETF LW us
L), =
p IETF @ ° q B
ETFi wiw o by wen o
ol ] 1 LA A R Y
IO IETFN BAYF
N "H IETFT e T
5 1 ]
L a t P
ERN!
T mey IETET n
Gy vy Y C
A
6 npe I B | LAY’ IETF N 2
B Yu wE 2 :
b
f e IETF
Sopoaw2Tn e na 2025TYE 1147y
I o L 2026TYE 1157y
N It

43



3y WnA P8 & n

-~

A unén u <y wnUy 1y32 yA ¥y VMo oy
M Top 50 Pv6 WY o . N> 3€ IASPI IPv6v i 0

YWt o APV uNos )

L3 g Bo (. Y M pK A p)
AL T YA 5€ RIRSY U na 2024TYE 1137y, P
8Y p. RIRs™H NniPe 5o Yu

Yné IPe o ud K N Yu WXpMIPE o o4

0 |
Ou BX 7 p IPv6Only®d YA 5 IPv6-Only M
T WY wn mé,  WYuV, W B ISy ~ P
IPve-Onlyl v ~ U YoWer "0 s
t = A IPvevim YA B T TYQ IPv6
Fox Y P O0f YW= A IPV6 v
Yuy A IPv6 u N Co |
V. p2>2Q paw2in p | YWto = vn
A IPB B " awlLw N s 1t®1-1-3 wALIW 3
n i
® 1-1-3y¥nr IPBwo " LW 350 1
' I o o
wna PB & n
1 |YET N Top 50 1G mén 4 <y wnUOy 1y
IPv6 m Wu T N> 3 1" yVA Y y W21 A

44




: i o o
€ IASP IPv6V 1 M Top 50 IPv6n WY .
0 e, N> 3€ IASPI IPv6V i
0 YW o A
IPv6 ull & |
ERR Bo i
B = -
2 GUZL 16 | Y M pK »
B Al Tl
3 Ve IPv6-Only M T 34 3 IPv6-Only 3 1l
S W n i L
3 BG UB M
K IPvg T T
Uu'H ty Yy
4 'Pvi § 1 A Pvé ul GOV
" " c N o
P YWt A IPv6
LK awtsn s|
Fwna P8 & "
c n. aw 271mnm p 16 Ona 2025TYE 1147y
| e, una 20261TYE 1157y
N I
'y "ONewgTLD,
A ICANN "O New gTLDY B 1y YV oG
aYAt e © bYQaH - Joy4g £
T M aY p NewgTLD . © GAC EW
6 .V y +tun 0 M n'QAL 1+ Yuné DNS QN
u DNSN Nl ypz 0 "ONewgTLDM o)
% PO>Q paw 21N p | YWto New

45



gTLD v 1 L, B a Y u

Q 1 Yo 7N cGohn sad Y RAO™ WYnod
u I . t® 1-1-4"Hy |

& 1-1-4y O NewgTLD, LW 350 1
i o O
‘O New gTLD,
New gTLD O ) = ICANN New gTLD 3}
Auné B ®l LG . 06 N AyB ©
NewgTLDM x yD2Aué T
L
G ® D20 w AT Y w W
o | e aY wAr 6 © New
gTLDKv i nNx & Yu C
1 At U Ju EL
New gTLD~ H K © NewgTLD I
b 2Q ] 1 Y C + At n
El
New gTLD" . © V na 2023TYE 1127y
. L.
| P au D 1G u o I . £
Q ] . n Y= 09UT
l y L Q al
New gTLD" S
S5 V v tu LG ¥ /Au®e ~ WYu 0
m- o M QA TRY, EWM n |
AV A Q WX NewgTLD  ICANN R
®el 1G M A T M A
AV )

46




: i o o
~ L.| A ! . g A ! W
! S Wné 0 L), 16 neé |
New gTLD b NewgTLD b 5 1
8 |, ou | B/ 1G TR
e,
wé DNS QN Wi é DNS QN u DNSN
9 |[DNSN nL e 1G NL Yu Y 0O 'O New
gTLD I o)
. . fna 2025TYE 1147y
10 | (P @w2Tl P s lyna 20267 YE 1157y
1 =l
P o |
Xy o L w
A 7 o Swpw o 3y 1 Y] h ICANN APAC -
TWNIC Engagement ForumY ICANNY APNIC n A 7w
A U * A Pf L 1 Y  ICANN
f b YAt xA AN GAC' &u ICANN T A ICANN
GAC' ®f nY= ou Fox L 1T Ywé RSPI AY pA
RSP € w BU T® MNKpAHC |
V. pP2Q paw2in p | Y= At ICANN
M B  ICANN - uxAr AN GAC' &Y ou
foo Y RAO~ WNOQ TR t & 1-1-5"Hy]

47




® 1-1-5 o L, WIIIW 31 i
o] L, w
0 4 w ICANNY APNIC
DQ .l nM A "W pAYAt BB
1 1G n n q T
N T GAC' &®u ICANN i
) o
B 1, RSPu ¢ u K ¥n BT RSPI nunéy
2 / né < .] 1G pr RSP € W B
o NKpPAHCY o |
. fna 202% E 1147 yu n
3 | G aw 2Tl P s 4 2026TYE 1157y

Pl o |

48




Cy 3 D QM
vV o BAH NOUW 3 +t& 1-2-1"Hy Y, 3t¢ nt
i P Y, Uw 3Y n, t T Y' BV
ns . D UudNLWBAYuU, FoA r'Ql

® 1-2-1y  UW 35 p o

0O Cdhué € ni o
UW 3cd €A IETF
Llwn ¢ M
10020
1.2. v
¢ 3 0 O M M | 100%
/
1.3. - Lo
e ——
IETE T 0
14. pr XK
ETEN 2 | IS e | 100
B
1.5 aw 271N
i I | 100%




0O Cdué €
LIW 3dr IPB® n
21V € IPv6
U IASP IPvey i1 | [ N N S S | 100%
(0]
2.2.

B 5 11| N O M M W 100%
23V ¢ P O | o e e S I | 100
onlyn T T W 0
24.= A 100%
IPV6V i 0
2.5. aw?2T11nn

- W I A S S | 100%

P

0O 3y ; v L B a
LW 3 d "ONewgTLD,
31=
'C’;NN N O e e ———— | 100%
nm A
32. A T

v v o Y | 100%
a
3.3 New gTLD

oo 0 S O S M M R | 100%
34.0 Yynr ° 1000

50




£ (
T M
a
35. A
1
. . ]
1Ay o 100%
E
36.V ¢ DNS
QN 1 DNSN B | 100%
n L
37. aw 2710
W 100%
P
0O 3y . v L
LIW 3d o U,
41.F A T
n,w B | 100%
42V € b
A W T | T T e | 100%
Y RSP | A
4.3. aw 2710
; e | 100%
P
}yy 3 D QN
VA 5 Y LIWA A <Y B

51



AydyY,

LW n suw

<

LW 35 A

® 1-2-2y.

Y 1 ® 1-2-2Hy I

0O Chué € mi .
LW 3cd € IETF

1.1m €

, 85~144 1
, hen FA u IETF LIW H Vv

St

: 3
. IETF L
1.2 U] G 3 / 145~162 M

q U A il V o~
. i wniw i X
1.3. ) IETF T
: f T | ETET v 163~183 1
. N"H IETF T L
14. pr K IETFN 2 B V 184~214 M
15 awz21n e | % 59~65

0O GCbué € ni .
LW 3cdr IPBB n

2.1V ¢ IPv6 L IASP IPV6y 1 0

. , ) v 217~288 1
, We Top 50 K IPv6 w W[

52




"

5

€0~ N IASPI IPV6YV i 0 L

2.2. 8o N
, B n 1 289~325
pr PBsu 4 o9 |

23Vé IPv6-only 1T T W
, IPv6-only M T T W, 326~367
né IPv6-only M T S W
2 4= A IPvbv 1

368~402 M

IPv6 foo s
i
RV Pvé un Coa |
25 awz21n e | 66~72
o Y . via oy 2
LW 3d "ONewggTLD,
3.1= ICANN New gTLD 3 06 405~415 M
n A

416~453 1

3.2. AT Y Y () a F U
4

454~468 M

3.3. New gTLD™ H b 4
] ) 469~479 1

3.40 4n £ T
M a o

x X

53




480~493 1

t® 1-2-3"Hw b

3.5. A T nAv r e -
(I) E x T
XTI
3.6V ¢ DNS QN uy DNSN nL 494~498 1
3.7 awz21n p | 73~T7
0 JYdb . v 7 a
LIW 3d o L
41F A - n w 501~504
505~530 1
L)
43 awz21n e | | 78~82 1
Ty. p
Al P. U LWBA o0& HWY MWy A
AUW' B, yd2Y MWy A wHy>uw LW o




® 1-2-3y Moy A w pydNLUW 3
LW 3 M ®© p A e p
O Chué € ni u ,
LUW 3d €~ IETF
p A . FA p A . A
IETF LI IETF L]
, woT e LY1-| W T LY 6-
llne 5by| Bbz> 5L | 10by, Bz L 541
W L) W L),
F IETF 119 F IETF 120
1l L) L el
p ETF ¢ . RETE S
1.2 Vi / P LEL & o /
¢ s A IETF i VY o
R ILBLMUVJ ETFi wniw
LD Q wl
. ud 1 N "H
, o 14 T NH . IELLII-[ 1 D
13. IETF ETRT L )
; “ i
ud 2 N"H
- €} ETFT
L
pr K A
IETFN 2 E Ybz .y ]
€ u B AL
pna 20257 YE pna 20257 YE
- 1147y una 20267 1147y una 202671
I v sovo o] u s 0o
L el

55




LIw 3 M & p A ® p
o Chué € ni u
LW 3dr IPBE® 7
-, 5 A M 9+
wersn u 94 AN Top R %
., ’ N Top 50 IPV6 A
21 é IPv6 u |50 PVBIWL Z> | T D e v
IASPIPV6y i 0 | 3€ IASP IPV6y i h < g
o L vV i Wu o
el
2%, 8 e e
. . LY 1-5 LY 6-10
m byl byl
23 ¢ IPv6-Only (Wi¢ 147  IPv6-Only (Usnal gn”_[” 1, '\E’VVG
M Y n W) y
el
24.= A IPvey | IPV6 Foo IPv6 Fox
n L o I T RV =Y |
pna 20257 YE pna 20257 YE
- 1147y una 20267 1147y una 20267
2'5 aw 2T P lye 1157y P IYE 1157y P
I v somwo o] u s 0o
L el
0 3 ) A 1t B a
UW 3 cd "ONewgTLD,

. NewgTLD Ox . NewgTLD Oz
3.1.= ICANN| 2 AnéB | DAnéB ]
NewgTLD 3" | O| NewgTLD b . NewgTLD b
e n 4 TR . oy | T

A el / L)
3.2. AT Y . o | G ® J2Q w
Y A a a o |

56



LW 3 M ® p A e p

3.3. New gTLD™ R NewgTLD H New gTLD" H
H b b ! b DQ e]
, NewgTLD . © |, NewgTLD _, ©
- P au ) P au
= ] DQ w]
349 Gnr " ( , Ngwg'l;LD o e |, Ngwg'I;LD o S
o] V y o] V y
£ T .-
M a tyun 0 tyun 0 M
= ] n"QA |
. ( 4 a - ( 4 a
* T Wunég o oo | T Wué 0
we) el
35 JuA -

T NnAvV AV ® Qe
e,
A E
36.u ¢ DNs 1 |YE DNS&QN vié DNS QN
. 4 DNSN T - L
N u DNSN nL =) 4 DNSN Tl g,
pna 20257 YE pna 20257 YE
< 1147y una 202671 1147y una 202671
3|'7" aw 2TH P loe 157y P IYE 1157y p
I v sovo o] u 0o
L el
O b . vV i L B a
LW 3d o 1] w
41.F A - R 1 1 Y 0 L
n, w DQ v WO3Q ]
42 ¢ RSPI BT, RSPué¢ o 51 RSPHE el
n el

57




4.3

aw 2TT0

P

pna 20257 YE
1147y una 202671
YE 1157y P
| v 500 o
L

pna 20257 YE
1147y una 202671

YE 1157y P
I v s 0o
e),

58




T 27 P |

BV A Nm pP20QY paw2T1TA p | Yunn Vv

na 2057YE 1147y My A wYWwuyna 2067TYE 115
Ty, My A w 44 oY Y, 9 pMNws 3y o
| r 4 O ] T L
& eA IETF

“~ na 2023TYE 1127y «'H B A h "
/ WERO wn YL > v Y ALIW MKg wut 6
€ECO Yun qdowm € 7 . FA ULIWH yunénr IETF
M L ywé IETENMH~ Juy L vé IETFO A

Vv R IETF n g fcdvYwy P IETF oL A

Sna 2024TYE 1137y <YW 44 LW 3+ 0Yun coué A

FA L LUWH ) IETF T v Y
q G A QY P IETF hooL

aw2TA PCOY\NJO =N € A . FA U LIWH
Y Wy P IETF b 29 CQ YZ© LW qV >

eH wA4 J fcd 71 |fY paw2t p | YeA

1-3-1)

IETF A B Jl XbE YT s ALUWH X
N, B Y. uvY 3 = & aGA Y
WyT LUWH A AYu . J] ACGD A Y PV A IETF

b YPKW . J] ACO A pPY P AB A ]



304 ] fAA/ g mtz o PY C© oW OWwW

t3 YJ h ) IETF T huh Y q
¥, A Ah wY>T T°h <RY T p Y B.
W3 IETHR L™ ~ " h <HY4 2 A Y 973 >

3 EYWuy IETF3 A 10|

3 oth W (v Y £ A T fAuyh

v 8 T 6 W IETFR YW t ETF'H A W

H Y o S WACHY ] 26 Q°
IETFAK H{Y 8% " n E bWt €
IETFAa <o al

Agw awz2t1 p | A &Y & 1-3-1

60



na 202371 na 202471
YE 112 YE 113
Ty Ty

& A
1M€FA 1n €
|-". — FA
w
LW Hp L LW
21 € A 3
IETF 2.

M L — IETF T
3¢ 3 v
IETF |

Ny~ Ju u

H AR
4. TRUKS
IETFO A

5. p
IETF

n J]

f cd

6. P 4, P
IETF b IETF b

1-3-1y €~

61

na 20257
YE 114
Ty
im € A
—> FA >
u LW H
5 -
— IETF ——»
T
3. V]
q
—_—
1
/
4.
v Y
- iy
A y —>
5. V]
B
» G )
IETF
6. P
— —
IETF b
IETF aw 2T

na 20267

YE
Ty

1nm €A
FA

115

U LW H

P IETF



& 1-3-1y €~ IETF AW2T 8 ®
A LW 3 ws 3 o I o I
1. n & A IETF wr oot
. F e 3 IETF
A A0 1G
b LW
H
2. T lw 3w2d |[F € 7
IETF|N "H T NH 1 .
T IETF T A 24 N'H
E
3. ] 310 1 2D QY
q ¥n q o I
tp (b ] 1M
/
na 2025 71 AR
Y E 114
Ty M w |4 t 31w 11 JﬁD'QY
G W n W n o I
Y lo | .
= - 1M ¥n
A A MA
IETF LI W
5, W W B 6| efDdQY
B P o I
G ! o 1G
W
IETF
6. P | IETF b 2D QY
IETF P o I s 1G
b
na 20257 (1. n & A IETF wr ot 1G
Y E 114 F 2 IETF

62




A e
u W
Ho
) IETFT |[F € °
IETF ’ "H Y
LDXQ|T N'H W S50
T e A
2
v |IETF @& ’
q YRY, wn
¢ n w 1G
A0
e B ZX
Vi A MA |3 A
Y IETF LI W 2 B T
Vi POQ w IETF LIW
A 7 Y Z270Q
oY ) 1G
IETF Y.
y
Wyne e
Y] oW Wi
B T |IETF> Q 3
we oW
w WY Wt 6 1G
IETF IETF
AN
8 ]
P 1 |l B B
IETF IETF b 5Wn 1G
b 3  IETFY

63




A LW 3 ws 3 o I o I
W 4|
1. n &€ » IETF wr ot
) F L 3 IETF
A AR 1G
u W
Ho
2. W w29 | F € 7
IETF|N "H T NH 1 .
T IETF T A 2 R
E)
3 Y] S 19 D QY
na 20261 q |¥n q o I
Y E 115 & & L 1
Ty M W /
AN
4. t 3 19 2D QY
V] v n v n o I
Y ] o L ..
= - 1M Yn
A - A MA
IETF LI W
5. P | IETF b 2D QY
IETF P o I s 1G
b L
1. n & A war oY
g F IETF E 'ET"‘:
na 202671 A - A0 1G
= W
Y E 115 u Ll
Ty A e H
2. ) IETFT |[F € °~ ] 50
IETF LDXQ [T N'H W

64




T e A
E
IETF w ’
A | W
n w 1G
/
2 B ZX W
r A MA |3 A
Y IETF LI W 2 B T
=y POQ IETF LI W
A Y ) ZD0Q 16
oY D
IETF Y
y
Wyne e
1 n|i B B
IETF IETF b 3 W
b 3  IETFY 1G
€ IETF

65




3 VYAr IPBw "

ALIWy aw K s p Y W 27YBHz na 2025
TYE 1l41yuna 2026TYE 115717y N p | ¥ Frameworly Y &

Ch w21G 5 OYuwmnITCh Y ud>nuw 31]°.

560 ws 3y ou o I B AL

~ > . YAL pw’ MA PLW 3 wut 4€ELIWCO

PYUDN rdowié A IPv6 u M th Ly B o
T M y . u O pgas 1 Yhu= A
IPvév 1 U |

chi vV > P YALW ° A M nt 4€CQ PrPY
nn qvé IPv6 L, IASP IPv6y 7 oy Bo

M YAUR: IPv6-Only M T TOWW Y = A IPV6
vii LEDA > WU AT <A PO QY= chr IPVBAV 1}
aw A > 0 Y _ v1aw2TA PQQY KO
yu 4 oy ~ 349, wY 1-3-2"Hy |

h h COlY K= IPv6 A / Y B dIPv6 A
4. w> A ANYyISPH A IPV6V i 0 | N A IPv6
'Ho~ N A IPv6 FYs z 4 IPv6-Only & A xQ

Y Internet Protocol version¥4IPvdy w AT ) Wy, ¥ RIRS™H A

IPv6 L
s o "hy 4 HCOAY ¢ +K H A GCGRY
B, * 0O~ IPv6é L COMNQ Y ¥y +qV ».

CQvw »~ Ap G Luad O P B IPV6-Only 0 0avYKW
s O oYW IPv6-Only A T~ Yu¥X AAh

66



uf B . a w IPv6-Only J] L

o

f “HCAYXH™ = AOAIPBY Y © e K
" 0B N 0 IPVBA K L35 Y IP6 fu Y 3
°oqg €3nmA O uQ |

AUw awz21 p | A 50Y ®» 1-3-2

67



68

na 20213 na 20 214 na 20 215 na 20 216
YE 11Py YE 11By ¥YE 117y YE 11%5y
1yié A 1Y ¢ 1./| | Pv 6 1./1 | Pv 6
| PV 6
| Pv @l 3 , MEgo™ A L, MEOT N To
# L ASP V] «cTLD ToplpPO0LOO Apps
n o] | P w6V il PVI& 7 A
. méy ccTLD W
2 . 2 . ToplO® . RIRs Al Pv
B B 0N U | SMPK
G"' 51 W
N M _RIRs AI P
3 . ( 3V ¢ 2.\JJ'é: IPv6-Only| (2 W€ | PAOG |
u O g | |! P¥OB I Y a"' a"'G
a 1 K W - To.uy
o | Pv NMe Y P
Only 0 vnm
| PAOG IBY
, | Pv 6 |
Onldy vy
iy eiy
Nl
4 = A 4 = A = A 3 .= A
| Pv @ | Pv 6 I PV I P v 6
' ' . At ¢ G B O
H i 91 Py 6 ¢ | Pué
o)
) A6 G B Q
I Pv @& I C | Pwob
cQ 0 0
L
I PAOG |
C b
1-3-2y~  IPB & " aw21 p |



QO 1-3-2y A IPB & 7 awaT 8 ®
L < £ o
A LIw 3 W 8 3 o I .
b
1. IPv6 h IPv6 IPv6 1G
/ 0] A / f / Y,
WEo- AN Q3T & A IPV6 E
ccTLD Topl00 2
IPv6 m W 1t
., noE oy
ccTLD ToplOO
0 0\
u ISPMwW
. RIRs A
IPv6
2V ¢ IPv6-Only Pv6- |V > €T «W |1G
n -~ Only d | ¢ IPv6-Only
na 205/, d 1k © Wy
'1'1:_['5 .- a " IPVG
y ’ Onl
M 0 Y
IPv6-Only Abzo u
AN | ur
. IPv6-
Only 3y
Iy A
TR
3.= A h At q Jw wY |1G
IPv6vy 1 IPV6 §f 3x o i
. At g h
q IPv6ef » | B

69




G IPv6

M cQ 0
1. IPv6 h IPv6 IPv6 |1G
/ o) 1 / j / Y,
nio~ AN|Te A IPv6 E
ccTLD Top100 o®
IPV6 h W 5t
. noe oy
ccTLD Topl0O0
0 0\
u ISPMwnW
. RIRs A
IPv6
2Y¥ ¢ IPv6-Only ) IPv6- | V ) 1G
na 2%/~ Only IPv6-Only
TYE 0 O 5 W P
1147y - = IPv6-Only N
A e | 9 iy iy
IPv6-Only 7 HAu W
e
, IPV6-
Only 3 vy
Iy @A
b N
3.= A hAt 6 g At "3 6 |1
IPvbyv i IPV6 § 3¢ 9 IPvV6 A 1G
At o M Q 5 €é2°Qy
d IPv6f = |© "~ c6Zc A
e

70




-2 = € o
A LW 35 W8 3 o I .
br
, Y &
G IPv6 U
M GO 0
1. IPv6 h IPv6 IPv6 1G
A 03] A A j A Y,
nEo~ N Q3T e A IPv6 E
Top 100 Apps e
v i IPv6 1t
Nv nwmW
. RIRs A
IPv6
2Y ¢ IPv6-Only G Pv6- V > CT <9 |[1G
Mo Only 0 | IPv6-Only
0 cd A
- YO ¢
X
na 3026 : I‘Ic; u,\_( IPv6-Only
TYE v
P 0 Vv Ybzo
1157 ¥ _ i Y A N I
M n IPv6-Onlys o
e G
|
3.= A he B 0 LW Y o 1G
IPvév n d |c IPv6y I
, G B O -
o c IPv6 £
L
O
. G B
Q ¢C IPv6
L
O

IPv6-Only

71




C wb

na 20%
TYE
1157 ¥
A

1. IPv6 h IPv6 IPv6 1G
/ o) A / j / Y,
MéEo- A 3T w A IPv6 E
Top 100 Apps co
v n IPv6 1
Mv nwW
. RIRs A
IPv6
2¥i ¢ IPv6-Only G IPv6- | V G 1G
Mo Only IPv6-Only
0 cd (@' I
S ax - PYsoniyy
Ne ¥ AL
n IPv6-Onlys e
|
= A .he B C G B 1G
IPvbv 1 b c IPvby |[IPv6c A3
’ 6 B @] 2y IPv6-Only
Q@ ¢ IPv6 h A k
L, IPv6-Only
o cC ®b
, G B
O ¢ IPv6
I
O
, IPv6-Only

C b

72




T ‘'O New gTLD,

ALw ° A MXg nt 6ECD Yun o= ICANN New
gTLD ¥ . ©0e n A} A~ 7 Y Y A a |
New gTLD™ 'H b o) a4n T £ T M
aj Juh T nAv A E) Wy we
DNS QN uy DNSN nlbL | o, LW 31 YAt a v
‘O New gTLDA !
1-3-3aWwW27TA PO Y 1-3-3y Y C A B
4€C) b . ] G NewgTLD ™O71
b u R ur» o . © "N Wy
T nAY ) El WS N ) Yv
G e K o a T Yu cA 6 ue New
gTLDv i’ "V ur o . © 1N 2Ywunr
H AA . 4§ i

} 9/ A0 € JADQYHg Wt 4€ECD b=

| = G NewgTLD "OT b
© ~ JUYH s Q aj Wy P, NewgTLD M RA
A T MnAv ® L K w B ~ 6 WNewgTLD 3
ony =~ ” ] ¢ BG6G Y NewgTLD OLM, 2YYa
va NKX f) Ao WL A e o A Y
c . A Qe

~

AUuw awz21 e | A snJuo ® Y ®» 1-3-3,

73



na 2 0321 na 20421 na 2 0521 na 2 06z
YE 121y YE 131y YE 1471y YE 1571y
1n e ©® Ney |1.= 1. 1=
QT[_DQWYVz:z | CANN
yi VyDJ2Ay| |gTLD)Y
0oe n /
2vnnr o g 2. N T
£ New ¢ Y Y
e A a
3. Ney| [3. N e 2 . G 2= G
gTLD N~ gTLD 'H New g¢gTL New g
H Y & b T Oh|
b
. £ TR e ~ LYH"
TLIR WA T o "n || w
a a
5u & A 5. ruA 4, v 4. P, Ne
TLD T T gTLD
u p, 0 MmAY MnaAav M RA A
A E ) E T MnaA
V @
6. . | CAN |6u¢ D N
R QN 1 DN
y 0 N nk
1-3-3y O NewgTLD, awz21 e |

74




@ 1-3-3y "‘ONewgTLD, awz2T1 8 wnJuo
A LW 3 ws~ 3 0 —
| T | T
. w<e n p)
DQ D) Q w 1G
9 Y\_/ G
e K
&
a 1
: G G New| 9f{2QY |5
na 2025 !I'\Iew gTLD |gTLD © o I |rlG
.| YE O b IS I
1147 y b . -
M ® u n JT]D’Q:Y
ur o o] | wrlG
. 6 7 rr
.
JuA AV A cnr M2 Q
T M Q H e lG
nA A A
v D) N
E ]
. w ¢ n D
DQ A Q we 1G
9 Y\_/ G
e K
na g025 4 :
TYE '
;14-1: : G G . New c A G | b
New gTLD gTLD O U e wrelG
Ok b we New gTLD
b vV 1" ’
u R ur o cA

75




A LW 3 ws_ 3 0 _
| T | T
Lr o e N L A e lG
< ' |0 e
M T
2
JUA AV A cnr A>Q
T A>Q 'H e 1lG
A A A
Vv W N
E |
= ) V  ICANN p)
D Q e |NewgTLD Q we 1G
o ¥ 0
e 1 Y’
E B
B A
= G G . New| 9f{2QY |5
; New| gTLD O o I |rlG
o G gTLD O: b Ueo rr
TYE
;15_{; e T shnay 116G
S) JUY H ] o I
- 0 .
a
P. New AV ) ’ A6 M> Q
gTLD M2 Q L A e 1G
M RA A (
T Y ¢
nAv A
A Q2
= . W B D
na 2026 >Q w| 6 W Q we 1G
TYE 0 New gTLD
1157 ¥ LY O
A w My =~ ~

76




= G G . New C B G |5b
. New| gTLD O N New| e 1G
gTLD O71 |+ e gTLD ™OL
b M, =%
Ma o3
NK A
. T . e Ao PDQ
© ~ JuYH ] e 1G
"4 Q a PDIXNQ
a
P. New AV A ’ A6 A>Q
gTLD A>Q T A ®e1G
M RA A (
T Y ¢
nAv A
W Qe

77




X 0 TR

~

ALw ° A MKg unt 2€CY Yun pof »

M YW wé RSP | RL>" 0" Ann t Y
Y Wy 0 ICANN n fx » Y= F A -
n, w YL/ 1 77 né RSP Y vy pwn |y
3 oA 4 ,wns |

aw21TA PC Y 1-3-4¢Y C 2A By 2ECO
en 1A E WhHh= ICANN T LW %y
N pPf b Yu n . w’ i NE A
ICANN T T YT 4 W Y c DNS3 A AT
Yoyur 6 uye © NewgTLDf 1 |

d 9/ TA0 C JADQYHm Wt 2ECD b= gn A
E WH ICANN T LW, Wy L KF
ICANNT 1 YT 4 W c B, * DNS3 Al

AN Y W B, W |
AUw awz21 p | A 80Y & 1-3-4]

78



na 2031

Y E

1127 ¢

na 20241
YE 1137y

1.F 2

~

na 20257
YE 1147y

1. ¥ A NI\
E Wh=
| CAMNN
T LIW

2.V €

W™ ¥ RSP |

1-3-4y o

79

Waw 2T

na 206 T
Y E 1157 ¢

1= g A
1A E WwWH
ICANN )

T LW

P



@ 1-3-4y o L Waw 21 8 nJuo
A AU ws 3 , © , ©
LT L r
2 N g A NN F A
E Wh=E WD ICANN 1 e l1G
ICANN 1} 7T M YT /
| CANRN LUWYuy> F W
na 2025 T LW ICANN R
TYE e
1147 ¢ Nf b DAY [f b
M w® N Pf 1=3 o i e 1G
n i
ga Aoa g A A F A
E Wh=|E WD ICANN 1 e 1lG
ICANN | 7T M YT /
| CANN UWYuyd F w
na 2025 T LW ICANN R
TYE e
1147 ¥ Nf b c foxe b
A ®w N Pf e DNS 3 w1G
b Yu A
N W ATl
= g A ¥ A HIN F A
IA E WE WH ICANN 1) e lG
b ICANN R 7T M YT /
:iéoz{i ICANN f |UWVYy> F W
1157 T W ICANN R
M w L= _
2 DQY
9 0 I o 1G
.

80




— ¥ A ¥ A J'I A F A
I'A E E Wh ICANN 1) L l1G
B ICANN R T M YT 4
ICANN 1) LIW Y yo W
W
na 206 | M ICAUENN :
TYE c B
il\r)-{ey Q e + ») ’Q e 1
DNS 3
1
AT Y
w B

81




82



3 € A IETFE

A Qut 44UV 3 b

1.mé€

2. Y] 1 3 A
3 IETF T

4. pr K ETFN 2 B

83



84



G n €

- AN -

IETFL 3 A Y Al auwyYw o
CwWT A p PO ® LALIW T P33 L opo, oA M 10
M IETF m AUWH Yu Y Juy OYWuy 10
LIWH 0 IETF 119 IETF120 A TR |

A P Y Buo 104 | A A Tl

ALUWH Yu o GOh IETF 119 IETF120 Y A
"HE ALWH Hun AT P Y oy ) 3
el

A * IETF 119 IETF 120 Y 2 @& Y General
AredY GENy V Y Internet Are¥ INTy y Y Operations

and Management Ar§aOPS y O Y Routing Are RTGy y 11 1

Y Security AredSEGW 1, M Y Web and Internet Transpbort
WITy Y Q 6M LIW Y Working Arear Y, . 43 Y ey
) A T i X ]
¢ A , A

AWy M7 ¥ Taiwan Network Information CentérTWNICy
Ona 2022TYE 1117y «"H h IETF w u A
nJg . hein YW1t > y1 Y né IETFA RFC  ~ Y
wypd T A A NYL p  a A IETF
N 10e€ Ll AW |

85



€A Y ?na 2023TYE 1127y 10€ L ALWH X

o

SMUWH Byd <9f{J/L Uuoy Y T A t 7 Z
h ALUWH P ] @Tna 20247YE 1137y KT
n A 104 Y =1 |

t® 2-1-1t A "H wA 104 A FA b LW H
A A NYRFC i . 3na 20247YE 1137y 10b 10
wltOHWUW N 113 B b o YTA P BV
L] W T B 11 YV "H N en LY PLUW M o
bYW wWe W =1 8 L

® 2-1-1y~A ) f A 10€ IETFLIW

CUW  dhIPve LW Y IPv6
Maintenanc¥ 6Many
1 R < 56| 13 44
, . cna 2007TYE 96
Ty 9%
R I o RV 1AL
W ¥ Drone Remote ID Protocy!
2 L%sz DRIPy 4] 2| 55
| » dna 20207YE 109
Ty 26
3 i/ | UW  IPve |~ = Al e
I w Y Stub Network Autc

86



Configuration for IPv& SNACy

1 dn a 20227Y E 111
Ty 6B
UW  d'Q LW ¥ 10T
Operation¥ I0TOpsy
Q . 0 2 114
1 dna 20207YE 109
Ty 10
LW b g O LI W
€ | ¥ SIDR Operation¥ SIDROpy
. 16| 15 98
P 1 dona 20167YE 105
Ty 86
LW  IPv6 LW ¥ IPv6
Operation¥ v60ps;
IPv6 . 86| 7 20
1 dna 2002TYE 91
Ty 8%
, LW b ¢ LW
X Y Deterministic NetworkingY
o DETNETy 18| 8 | 10
1 a 2014TYE 103
Ty 10b
UW & 4/56 A DANET
7B
" L w Y DANE
nAq ) Authentication for Network Client 0 1 115

Everywher& DANCEy

1 dna 202I¥E 110

87




Ty 9b

LW dQ B LIW
Y Software Updates for Internet

9 ThingsYy SUITy ) 34
1 dna 2017YE 106
Ty 10b
LW dIP i LI W
Y . Y IP PerformancéVleasurement
10 IPPMy 71 56
0 1 dna 199TE 867y
10b
1o NB == B, fpx . T
i i uw
FA o« Q YTA 7 B I

88




3 o , AW

= &, MUWH N 4 > 10€ UWH MY M
135 5 LUWH YFHz 6Many SNACy DETNETy SUITY IPPMY

Q54 LUW A RY . 59 LUWH ° na 2023TYE 112
Ty 10b3na 2024TYE 1137y 4% RFC yB
) ] A e Z 5+ UIWH pYBHz DRIPY
IOTOpg SIDROpY§ v60py DANCEY Q 5M LIW Y 5 LIW H
na 2024TYE 1137Ty4b3na 2024TYE 1137y 106

RFC VB ) ) Y ® 2-1-2

ZM X' P 3 Y DETNET LI W 4 RFCYw
& Y. & 2-1-3 - 0 YIPPMLI W 5 RFY
W Y, ® 2-1-4"HyY Wf Lz YDRIPLI W 1 RFY
wd Y ® 2-1-5"HY | e 0 Y SIDROPSLI W
2 RFCYw® Y & 2-1-3"Hy ] IPv6 Y v6Opsll W 2

RFCYwW® Y, & 2-1-7°Hy |

& 2-1-2y 109 Uw Q 3 n/uB = ®

1 R 6Man 0 9 1

2 4 /b SNAC 0 1 0

89



3 X @) DETNET 4 5 0
4 ) N SUIT 0 7 0
v

5 ! . IPPM 5 8 3

6 Ws Lz DRIP 1 2 0

7 Q IOTOPS 0 2 1
e 0

8 SIDROPS 2 15 1

9 IPv6 v6Ops 2 7 0
n /

10 " ! N DANCE 0 1 0

® 2-1-3y DETNETLIW RFCW &

X:  cdna 2024TYE 1137y 2%
m Ju n dStandards Track

5

. B AdnJLr DETNET® =~ _ A f Y Multi-
Protocol Label SwitchingMPLSy NX d v i A
Y Operations Administration an

5

1 | RFC 9546

90



RFC nJu
Maintenanc¥ OAMy ~ & A/ |
. W7 thG.Mirskyr Ericssogy M.ChefY Huaweity B.Varga
Y Ericssory
X dna 2024TYE 1137y 3b
nJu 1 dlinformational
.BAdNIL DETNETA N hY%
RFC 9551 5A° = A GCHEK A
. W7 dbG.MirskyY Ericsso ¥ F.Theoleyr& CNRSy y
G.PapadopouldMT Atlantiqueyy CJ.Bernard@sUC3Myy
B.Varga Ericssoy y J.Farka¥ Ericssory
X dna 2024TYE 1137y 3b
nJu 1 dinformational
., BAdnJuL ., DETNET A %5H Y Packet
RFC 9550 | overFabricYy POFr YW f O 6" f T A%
! Y o nA E|
. W7 thB.Varga, EdY Ericssoy y J.Farka¥ Ericssory y
S.Kehre¥ Beldery y T.Heefl¥ Beldeny
i cdna 2024TYE 1137y 4b
, W JuU n dinformational
BAdNJU . J° DETNETAIP NXYop %4
5) y~ €& t f Y PacketReplicatignElimination
and Ordering Function6sPREOFf Y 0 X A MPLS
RFC9566 | PREOF f GO & O0Uinm N%LBAGA Aw

. W7 thB.Varg¥ Ericssory y J.Farka® Ericssor y A.Malis

f Y Multi-Protocol Label Switching over User Datagr
Protocol MPLS-overUDPy 3 | ¥ dn s N2H
A & Y User Datagram ProtocdlUDPy

Y Malis Consulting

91



2-1-4y IPPMLIW RFCw @

RFC

nJu

RFC 9506

X dna 2023TYE 1127y 10b

. W JLU " diInformational

BAdNJL . C Qo AwA = 3 Y6
F A AdM P HEA i

W 7 b M.CociglioY Telecom ItaliaTIMy y A.Ferrieux
Y Orange Labg y G.Fioccol& Huawei Technologiasy
I.Lubashev Akamai Technologigsy F.Bulgarelfd Telecom
Italia-TIMy y M.NiloY Telecom ltaliaTIMy y |.Hamchaoui
Y Orange Labg y R.Sistdr Politecnico di Toring

RFC 9503

X dna 2023TYE 1127y 10b
mJu " dStandards Track

., B Adon Ju n 9 OY Segment Routing SRy A

. 0 A Y Simple Twoway Active
Measurement ProtoéoISTAMPy A Y a0 SRMPLS
€ IPv6un » OY Segment Routing for IPW6 SRv6y

X
W ™ dR.Gandhi, E¥.Cisco Systems,Ingy C.Filsfil¥ Cisco
Systems, Ing.y M.Cher¥ Huawey y B.JansseisColty y
R.Foot& Nokiay

RFC 9534

X dna 2024TYE 1137y 1b

. W JuL 1 dbStandards Track

BAdn/U A STAMPA Y . Y Link
Aggregation Groug LAGY Mé M 2 Af L

W™ tZ.LiY China Mobilgt y T.Zhour Huawei y J.Guo
Y ZTE Corpy y G.MirskyY Ericssor y R.GandhY Cisco
Systems, Ingt

RFC 9533

X dna 2024TYE 1137y 1b

. W Ju 1 dbStandards Track

92



RFC

nJu

 BADNIL A | O A & Y OneWay Active

. W7 tZ.LiY China Mobilgs y T.Zhouv Huawei y J.Guo

Measurement Protoc6lOWAMPy € . © AW
Y Two-Way Active Measurement Proto¥oT WAMPy Y W

K LAGMé v D Al Y ~K Vi A
o, 4]

Y ZTE Corpy y G.MirskyY Ericssory y R.GandhY Cisco
Systems, Ing

RFC 9544

X  dna 2024TYE 1137y 3b

nJu n dlinformational

BAdDNJUG € nU » Ao Y. L
' 1 Y Performance Assurance Metfi®AMy Y

o € Ko N 3 ¥ ServiceLevel Objectivé

SLoy A il

W™ b G.MirskyY Ericsso y J.Halperiy Ericssory y

X.Mirt¥ ZTE Corpyy A.Clemny J.StrassnerFutureweyy
J.Francoi¥ Inria and University of Luxembouyg

® 2-1-5y DRIPLIW RFCwW &

RFC

nJu

RFC 9575

X dna 2024TYE 1137y 6b

. W JuL 1 dbStandards Track

5

5

BAMANJ/U¢ DRIP & £&3nY u a W
Vo T ¥ Realtime Internetwork Defens¥
RIDy ann Y W "H L Qa A
aqOH A DRIP Y DRIP Entity Tagé DETy
b HX ~ L
W ™ thA. Wiethuechter, Ed. AX Enterprize, LLGty S. Card
Y AX Enterprize, LLGr y R. Moskowit¥ HTT Consulting

93



@ 2-1-6y SIDROPSIW RFCw @

RFC nJu
X dna 2024TYE 1137y 5b
., WJL n dStandards Track
. BAdn/u¢ SIDROPSG e 0
1 |RECo9s89 | Y Re‘source Public Key InfrastructférRPKly MA . Q
Ju vBA N Y Content Management Systé@MSy
ANYHz |4 AYuvn rsync®6 RPKIA (v
V G EA & | N4
W™ dbJ.Snijder¥ Fastlyy y T.Harrisor¥ APNICy
X  dna 2024TYE 1137y 5b
., W JuL 1 dbStandards Track
,BAdNJU  RPKIASAT ¢ O 15fYROA/
n W ='HN Y Autonomous systeli ASy X
P s=X"A Kw w 0> |Ow Y Route
> | REC 9582 Orl_gu? AuthorlzatlorY’ROAy ) Li RI?KI B QU
Yo 2 1yl A®Yy AY Abstract Syntay
Notation On¥ ASN.1ly A, E Y® * Ow
A, AR

. W7 dJ.Snijdery Fastlyy ¥ B.Maddisory Workonliney y

M. Lepinskiy Carleton Collegg y D.kong¥ Raytheowr y
S. Ken¥ Independent

rsync

LI z https://rsync.samba.org

94


https://rsync.samba.org/

® 2-1-7y v6OpsLlW RFCwW &

: RFC nJu
X dna 2024TYE 1137y 8b
., WJU " dinformational
 BADNIL . v@ CM IPV6E B> A T YU
1 | REC 9637 B _x A 2(301:db8::/32B 58 9 /Y BEA
/20> YWB_" u4 u . > Awmu
£]
. W7 tG. Hustolr APNICy Yy N. Buragli&¥ Energy Science
Networky
X dna 2024TYE 1137y 10b
., WJU " diInformational
BAdnJ/L € IPVGA Y M0
> |RFC9663 | P€ oYy uw o IPv6 o U
A & Y Dynamic Host Configuration Protocol for IPY6
DHCPV6 CA IPV6> |
. W7 dL.Colittiy Google LLCyy J. Linkovd Edyy X.Ma
Y Edy y Google
IETF119 Ona 20247TYE 1137y 0 3b 16w3 22w’ ©X

t A pYIETF119

@ 2-1-8 >
1Q |

b LY = &, MUWH N AVt

5 W H Sna 2024TYE 1137y 5b 20w I

95




@ 2-1-8y 54 LW o IETF 119 L A

LW H

IETF 119 L A

10

IPv6
LI W
Y 6Man

(€Y IPv6 A M n Y Network
Resource Partition NRPy & MA 0

e NRP EWtL
K T MA K
E " Y Internet Assignet

Numbers Authority IANAy+ NRP " A
£

5

5

) o DHCPv6> 1 Y ProtocotPrefix
Delegation Prefix Delegatioly PDy K 1 MY
¢ ¢ ry ~ Juoy m> & ¢A
a f xe E T Mn /128 Ath A
WuyANR OR > A f]
cE Po Y y v n DHCPv6 PD
>
L

=PDam b |
KWwsphro M B

O O Lo <<

(t) mIPve O E g IPve O
Yoy c ax3iA Y wO0 ¢
/ ~ T A Yu o, O

~ NANH" Yo ° i M
wAv A §)

=

x)Vin” IONTM 9 IPv6 v oMb

YN WK X ) AIPv6e A " o

gYoyk y A A" " B n

T ‘u Hu A 9 Y ur
I At I MY AK IPV6A )

A bfEviaT A=)

=

< =

q

96



LIW Hb IETF119 L 4

(X) a a A Y Internet Control Message
Protoco¥ ICMPy  6°QY Vv ICMPveY O
e GMA|” O Y T o

. Stub router w O3 Stub |

O e Y RouterAdvertisement RAy MA e McE
EO0xB8 aC 1]

SNACLIW 1 6ManllW oW

5

5

= >

r) ¢ B: a EA O weY

T X m XwnJuYH Q B
Y Stateless Address AutoconfiguratiorsLAACy b

A 8 WYoy M o1 YQv
I EA RAL
(F )[RFC 6296bis IPV63 IPv6 > Y
IPv63 IPv6 > Y IPv6-to-IPv6 Network
Prefix Translatio¥ NPTvey A |t 0AN ™|
p3 KphRy wWdAL nnNAd €&
L
(U)IPv6 &N A0 U Y n IPv6
® 7 Y Quality of Servic¥ QoS /1 A K
f F i CA4 nA / Y W K
N~ A QoSG |
(4 )IPV6 'ty 9 B o
i 9 A IPv63 A W 4 XA IPv6
y o L
. bz 648a n Y f 1 ° i
6 SLAAC draft-ietf-6manslaaerenumb *  https://datatracker.ietf.org/doc/draétf-6manslaacrenum/

97


https://datatracker.ietf.org/doc/draft-ietf-6man-slaac-renum/

LW H

IETF 119

L A

() O ®

A

é

Y
|

M

[

A
W

Yo IPv6 B M
N &Y IPv6
o E2u
A CEB

D M

W
b

(x ¢)n

Y Outer Header Translatér

OHT R U
YR A>
OHT °
!

OHTy Y 3
N

Yaw
OHT P

B
oA

Yu

NATY Z
t PXI~ ®
CG Uvvnh

o,

~

() i IPv6

NetworkingY APNGy 24
3 APNY 3 W

fcad L, W 2B

‘ W PO WA

n w

Y Application-aware IPv6
Y'QTWbB X
B. vii~ Wuy
E »

M4 /b

Yu
L

R

IPv6 | ~
LI W

Y SNACY

() le QTYPL
A A €3 AY3 A" B
Il Yu /4 DNS &

, B A
" O B

1 Buy

DNS Multiple QTYPES

& A COlA

DNSA A f{éi

~

)
DNSa A

0
,
nl
£ AK
L

A

&

Y

(3) O DNSA®

Last Call LCy |
oy’ Pl
B A b’ 1
Gatheriny IHGy
aw by
nYu CZ

A
/ LW
P

Y
i

>

Q

bAG ~
F'
L] W

~ =

Q

A

L

(I

LCY/

Y Interim Hybrid

~

-
nA

P .

L
Al

r

Bl

CO

98




LW H

IETF 119 L A

(t v XK / N @ AAC DY
() "B 8" Y Advertising Proxy
K | HI KB A" ® YH ° X
B A Y 1wy L
.B  Ad " BAB By 17 "
Y LE NA YW K
e Reconfirnw q I al ns b q
8 L
(x YK 4 ( N & A AOC CO

Y Extensions for Scalable DNS Service Discovei)NS
Service DiscovelyDNS-SDy® b A (v A >

EDNSy w f DNS VYO ™ ¢ Ovi

MBz _ 3 APt Y R
DNS-SD & bAFAS Fol
. B A d uy 3 APt . Y3
T ASE 0] A GO w o f Y
DNS-SD & bAwG AK 1 én
2]
X)Y0 b O 1 ¥ TimeSince Receivét TSRy

DNS /A a ¥ Extension Mechanisms for DNS

5| BEEDNS®  @wWA: Y f DNS

DAT € )

B Ad TSREDNS A A Ey

. N ¥ Multicast DN mDNSy b

ay v ] CE A
A €& nnhis |

r)hz TADNSSD ° DNS M
J A DNS Push 7w f DNS-Based®
MA T A éA Y W A Ai

é
B /A A DNS Push 9 W

99



LW H

IETF 119 L A

f DNS-Based® MA 1T A &°A Y
5 A Al & o]
(F )JICMPv6 O G MA Stub Router ©~
3" ICMPv6 RA & MA Stub Router Av
né
. B A d Stub Router IPv6 |
g O A Yu p ArA0 éB D
L
U )s Stub Baa A F
" BAMAzZ YW NAT64AQ aVy
U cEas needed. A Yu RAM, BAA
Y oé, 1}
B A 3 T MAz Y.
NAT64 Q avyY & as needed A . Y
RAM, BAAY 0é, 1Al e
o) PD A CE € f & Race
conditioro A L
(C)K oyKn A |
. ABAdD GCEy K oyKnA | a
Y Random Access WirelessRAWy | VY
MAL Y nNATDH Y p
Al F EA Ao WY oal é
1 Av il
WY ' aw o= oRAW] Y B
Y DETNE P B Yu CEuy T 1
Ty
(3} )X I & A E Y Requirements fo
Reliable Wireless Industrial Serviges
 /ABAD dYvn L M & A
EY NI Q| Ywut AL
é |

100



LW H

IETF 119 L A

L aw b CE| LU A EEé Y
0 ® AKX AYuauwT L
(T )p AA n € Y Latency analysis of mobil
transmissios
., ABAd P AA P neyY w
A0 Y x ACHA]
. aw b CEvne AA ARY o
T 3 Y "aA & K A}
(x YDETNET ry A . Ag /
Y BFD Extension for DETNET Remote Defe
Indicationy
ABAd p ACHAW u1 A
é Y R DETNETA QoS™ E|
. a w b = 0 . A @
Y Bidirectional Forwarding DetectiohBFDy /Y
R MA @i QYuuy T
L
(X )DETNET 2 A E_° ¥ Echo
Request Reply forDETNET Capability Discoveny
. ABAd W DETNET A | Vv
_ w g OAMAz "~ E|
L aw d GCEuy 2 aY *° n’
MA naYu 0 L
(r) 6 QoSIPV6 :': Ad U Considerations

for common QoS IPv6 extension heddesy
ANBAdDI vinK AAIPVWE / W K
QoSf VY, 3 A A]

aw b= IPv6 A oY
QosSf A € n)

5

101



LW H

IETF 119

L A

F) A A A~ E ¥ Requirements for Scaling

Deterministic Networkg

QoS P2 Yvun)|
L, aw b CEWnNE
RN OF 3 MA 1

AB A J° €E£ M

7 “A A

o /A DETNET3 Y

I QL

(4) NxH n AY Dataplane Enhanceme

Taxonomy

AB AT A
Al

3

nl

AW b= y  NX
&

An AY,

) O Aw A ©Af
Deterministic Forwarding

Y Deadline Based

ABAD . GH Al Y pva
y n O0&d 9 W a A%
Bru éxYA B A |
AW d CE o U Aw A 30Y
S 1 MA ni Q]
(x ) a Y Timeslot Queueing and
Forwarding Mechanisgn
., ABA®IO ° @A . UWw >
A al,
. aw b= WnNnEéE o1 ayY
N MA ]

(*C) Q e%EwAA

’ Y Latency Guarante

with Stateless Fair Queuigig

ABAMD p¢
Y& €£  MA

U /]
¢nn

1 A
L

102



LIW Hb IETF119 L 4

aw & CEWnéE o Q eXEws Y

RN OF 3 MA ni Qf

(*3)vym PIFOE w P 1 Y Ontime
Forwarding with Pustin FirstOut queug
ABAD . DETNET | M+ A
€~ E|

aw ®d CEVYARE o 9/ p¥ Pushln
FirstOutY PIFOy E w3 Y '~ DETNET
MA ni Q}

5

(xT) £ DETNETA # Y Flow Aggregation
for Enhanced DETNEF

o

. ABAd | 3° DETNET M N 2
A YW A o E® 7 |
. aw b= wné o Nx b6 3 Y
"N MA ni Qf
SUITUW O IETF 119 LY Q B
AT & ° P2 GCEAUWNE ] Z
/ E B A, 1CIYby 17 y
ANy, - Ay F éB L
0 (C)SUITA LIz R N ¥ Manifest 7 n
‘B e /|I:?>/1d). %IoTz A B ay
w Z 0 n A "nL CEY I SUT
¥ SUITy Manifesta NAG¢ €3 YW o’ &Y 0
A €86 Y u K > 7]
L aAw th= o SUIT Manifest) nY GCE
EB Y ' Z° . loT MA ni Q]
) M- A SUIT /

[
<
13

AB A — Ju B A

5 - =

103



=T A Y pB A
B / Yu JTAM 1> M
L
AW o CEwWné o - A SUT
Y z° nMA JRéEK 1]
(t )v m SUIT p F
., /ABAD loT A ¢ pAK oy
nA B aYl no SUIT c
yAAZ BA m CRAY®’ 1
!
AW th= 0 F 3 Y ' B
Wyl er A i}
x)B Q A 534 w
ABAMD o w®eB P A Y
WL AA 1YW — W
WR A W™ op “AA, uawi &
)
, aw ® CEy B Q@ A 5 w aYy
' Z° MA ni Q]
(X)Q |a~EA  o©
, /A BAMO 7 Y¥ Manufacturer Usag
Descriptio’y MUD¥y in JU A PLY
AP SUIT VYvzZ Hz MUDA
B 8 Y Uniform Resource Locat¥rURLy Y
W —B z EA ]
AW o MUD  SUIT A Y " Z
) nMAY AREK WA

104



LW H

IETF 119 L A

(r )SUIT A a | A

. ABAD 2 SUIT £ &1 B &
A X a | Y Mandatory To Implemeist MTly
nJuY by &1 F AYuo
CE FuturenT MTI n Ju),
L aw b CEvné o u AY O Z
) a MA @i Q]
(F )SUIT AB /
ABAdD 3 SUT A B AY BT
B A J] nyA y B EN
AryYub e alu L
L aAw ®d CEy B rY z°
nMAUW nRéX N}l
IPPMLI W ’ P i T 3 LY
M €& ° P2 GCEAVYNE ]
u / 3 IPV6I r Y STAMPA Ay
w é Y In Situ Operationy

Administration and Maintenan¢éOAMy N B y
n . 4G}

| P i

Y1 P RN

(C)IPV6I r Y Performance and Diagnosi

MetricsY PDMy 3 "QY v PDMv2

., ABADB T QAY” Ju' MAQ? Y
u g LCu o6 E L

L aw b CEuy PDMVY ' Z° 7
MA néxX nl

() 1

ABAD Y CJA Y Alternate Marking

MethodY AltMarky A PY T*

YY v 0]

105



LW H

IETF 119 L A

A W b= AltMark CGAA nY ' Z
’ MAI Q|

(t)IOAM N By i
ABAdD 9 ' IOAM N eAu HY

W >Y1Wu Youw 0
d CEWNR IOAM N By HAS

R 7 2 P IOAMYy AQA YX 3

AW
Y "zZ° N MA 1]
(x )SSTAMPA /1
. /ABAMO Y MA Y a
Y AAT T
L aAw d CEvYNAE o STAMP AY
zZ° n’ MA ]
(X) CJAA YANG £0 p
., ABADE YANG £0 pYrvLa'
AltMark CAY nJLE T a )
L aw = YANG £ 0 p A oY
' Z° MA ni Q|
r) s CA . B I0OAM M
., /ABAM AltMark . B IOAM MA E
Ll Y p 2% f IOAMA A i
a w b CEuy AltMark I0AM A Y
 Z° nMAI Qf
(F )k IPv6M IOAM A K :': CA
. ABAD IPv6  Mv n I0AM A Y
pz G|

AW &b CEWNE

K ::CRAY *z2° n MA 1|

o IPv6 MK IOAM A

106



IETF 120

A

P Y IETF 120

OVna 2024TYE 1137y 0 7 20w3 26w’ Fi €

b LY = &, MUWH M AVt

® 2-1-9 > 5MLWH 3na 20247YE 1137y 10b 10w M
17Q

® 2-1-9y 54

LW 0 IETF 120 L A

LW H

IETF 120 L A

Y DRIPy

DRIP5 A" f W N AX " EYu

X
s

<

eQ 55 ML Ak°n XA
oe 3 "E | Y® | ~E)

()

the Domain Name Systam

Al Y . vd awe A b Y

u

I.?'QIDA\_/VIé' nhs |

, a

N MA DRIP Y DRIP Entity Tags ir

o

ABAdN _ 3 DNSM b6 DETs

W N Y Uncrewed Aircraft SysteYitUASYy

W ot € r & IPv6> &
"Y o DRIP A 1) g |

(3 )DRIP DET e | ¥ The DRIP DET public
Key Infrastructurg

5

Key Infrastructur¥ DKIy 6 p. 11 A=Ju

Infrastructur&’ PKly € C509 W ' X.509
°o |,

, a
/

A B A dDRIP DETe ¥ DET public

Yuvia | e I ¥ Public Key

W ®waw y DRPDKIA-f| VY
RAf O A W Yuf C509 UASMA

107



LW H

IETF 120 L A

|_r| w
Y IOTOps
y

L
|IOTOpsLI W &0 loT A W Y nq
Ao EWNEE L Z E
A Yazg YTaYH YA YW
€ 1 A L Lo~ b 7 ALl
yo vy ay  ay € ¢y
yd + WyuWNEE L1 gyyw
P & loT WA Yu X1 A W
é L
(C)COAP 1 A
AB A N2H " JY Datagram Transpo

Layer Security DTLSy 1.2y DTLS 1.3 TLS 1.%

TLS1.3y O YY) aQ/uady AN'Qu

F Y CBOR Object Signing and EncryptinCOSEy

A i Diffie-Hellman f A ¢ Y Ephemera

Diffie -Hellman Over COSEEDHOGyY & Y RESTful
A QJU 151 ¥ Object Security for Constraing

RESTful EnvironmentsY OSCOREy €

OSCORE W _, AG’ f G Etby N
NF & A T L

AW B  [RFC9528]Y EDHOGy & [RFC
9529}y EDHOC Traceg Ai |

(3) Q A g3
A B Adv n SUIT Manifest) n w "
tYd vinK- P Y Trusted Executiof
EnvironmenY TEEy W' u K-
P Y Trusted Execution Environme
Provisioningd TEER A & W TEE,
iWw B  [RFC9528]Y EDHOCY & [RFC
9529y EDHOC Traceg Ai n |

SIDROpsLI W W 3 é r Y., n’

108



LW H

IETF 120 L A

L)
W

Y SIDRO
PSy

A W 1Y WJdy b é Tl
SIDROps™ 20 f = g O ¥ Secure Inter
Domain Routingr SIDRy T SIDR nm Ao

Yu O Y Inte-Domain Routingr IDRy L]
woow OAwvT AL |

(C)RPKI e M ¢V

. /A B AMRPKI X" & Nou QLY
v OA. AfiL

S aw  daw 1 Em e A
Ay~  RPKI N/ DeltaA Y RPKIRepositony

Delta Protocot RRDPy Yu f A
A L

(3 ) s HN w” Y Autonomous Syster
Provider Authorizatio ASPAy =1 JUB
A B A b= ASPA 4 i =41/ B

0. oti A €EE HWIBf ¢ Q |

aw RPKI3 OY RPKIto Routéf RTRy
ASPAA A N a Y Protocol Data Unlit¥ PDUy

5

MAh flex fieldf & B P YW’ = A
¢ nl
() Y Number Resourc®rganizatioly
NROy A RPKI.

AeAd AL B3 RR ~ 0O y @
n KO ¥ Application Programming Interfa¥eAPlyy

5

. feAs Y unce™ i  RPKIA
n )

L aw M N v PANBYNYW
aB HA 6é&° |

(x )RPKI-v A3 GCHA
ABANdvin AcnotBeforeB L

109



LW H

IETF 120 L A

. aw b ~ nJ/lu W Yué LIw
4 L
(X)V O RPKI w ® Y Certificate
Revocation LisY CRLy /
., /A B A DRPKIA Manifestbz ¢v1 CRL
A 3Y WwWCRLBAAZ “ 1
,aw |} CRL AYu F
L
(r ) V) Q o A°
Y Simplified Local Internet Number Resour
Management SLURMy RPKI N £
ABAM | B1H™ A RPKI Na
n |y i etA |
, aw d A7 RPKI oA
L
F)< A O Al .
, ABAd ' sSHN Ax — °

A & Y Border Gateway Protoc6lBGPy B M A
€ AS_PATH®R Y | !

L Aaw o) O A né | Y
z nMAK= 1N}
[) 4w Y Mapping Origin Authorizationg

MOAY n Ju
ABAd IPv6-Only MY IPv6 4| A >
T w Y Provider Edg¥ PEy W &
1 IPv4a  AB |
, &Ww . MOAA ASN.19 nYu a4 MOA
L

(5) A0 RPKIMA S'HN i

110



LW H

IETF 120 L A

ABADOOM 0 @ Y Distributed Denia
of Servic& DDoSy W Yy o o é
f  Mi ¥ Internet Exchange PointsIXPsy

EY MW sSHN Y Multiple Origin ASey
MOASy oM L
a w b waeH MOSA Y Signed MOAS
Groupf SMGy Y0 YT ASes Q Que
CY IP> YSMG . t :* ROAN YuT¥K

AW Y Route Origin Validatiof ROVy Q"
> W W hmAI YoUE  SMGQIU
AAGYBy . € . . AE |

(¥ )BGP "H ¥ Forwarding Commitment BGHFFC-

BGPy A &

., ABAduyd U FRR9.0.1é H3C CR1900C
N w g A FCBGPA1 £ ]

aw b F ASE Y OV & A | |

5

(x €)Biconew =~ ®

AB A XAW Beo Y Source Addres
ValidationY SAVy f CO Y EFPRURPFE BAR-
6

5

SAVY Q" WYMWM> L
. aw dh6 KW vinJl 04
wpH 4 /BbCNw ASTIW BsA N2
b KW Vi LW CN
w ASTTAW B s A N2%kbH|
v6OpsLIW ~ 20 aw & IPV6 A
IPv6 I YW ° IPv4é€ IPv6 ATARE A L
Pv6 | LI W IW Ao™ v 7 énmwl Y
Y v6Opsy né& f IPv6 M"H A L

(C) 4644 b Y Customerside Translator

111



LW H

IETF 120 L A

CLATy b 0

Y 464 Customeside Translator (CLAT): Node
Recommendations

ABADdKO 2° +° W H Y 3G
Partnership Proje¥t 3GPB M A 4648 &
Y Translates IPv4 address to IPv6 addresses
vice vers¥ 464XLATy 3 Y6 @b é
O P CLATF YKk=IPv6Only nY’
1 W IPvd® uB T RFC !

o aw  do * " IPv6-Only M
nmH n CLATY o1 s € CLAT
i LYW ch &6 gAY 9b M |

(3 ) IPv6 CE RouteA A~ E Y SNAC Router Flag
in ICMPV6 Router Advertisement Messages

ANBADr 2D : HHE e A5A IPv6

5

O Af Y Z J s Y Wide
Area Networkl WANy & Y Local Area
NetworkY LANy 01 Yu &® W a
L
s aw d B AT S f Y u
ri Z" nJuWw D IPV6 O AIP
3}
(T ) IPv6 0~ d é 8 Y IPv6-Mostly
Networks: Deployment and Operations Consideration
ABADNIL 73 IPv6 J] A~ Eu

L Y 3 NAT64 DHCPv4 Option 1GB464XLAT

3 Yu' 6 ueQ Wi-Fi MA @)
L aw b E IPv6 ] Y o v
nY c iy a X 7 nNAT
ANl

(x ) SLAAC X KON n ¥ Interface Identifie¥

112



LW H IETF 120 L A
IDy A~ \ .Y SLAAC Prefixes with Variable
Interface ID (IID) Problem Statemeant
., ABAdmJU 2 IPV6J] & 8Y Global
Unicast Addresé GUAy A IID E &t 648 a B+
K <A OYW f SLAAC DHCPV6
Bsu MANGC 1)
LAWK ~IDA |YB T RFC
Y ¢c IPv6AKX /AQ€é€ »AYW R °
E}
DANCE LI W A DANEAGWK 4/ 7 G
Y fn° A" TG L] ZWE3
T DANE i/ TG YuX /
BZ" v |
’ d2’(¢)DNS ¢4m 8 "tuA] ¥An
- DAN ET.E‘ Architecture for DNSBound Client and Send&tentities
" LI AB A bW U DNS A
w Y DNS-Based Authentication of Named Entitiés
¥ DAN( DANEy DNS T AT G nY3 T
Ey cC n /b€ loT A K NéE—-/ueYuMa
DA
L aw b /A DANCE® B n M
A AYu CE o gAY n 4 DNSK 4

loT  A'HX Bl

e

113



T

~

IETF e

A 211 IETF bz IETF 119y IETF 120 L IETF 119w
u IETF 120 u @ . 1 PYO~" b5 B 4 &Y Hackathosy
LIz Code Spring y IETF Y IETF Wiki Content Sprint y
pld 8 YWy, 1w _yn 0 Wv o NGC’
| Y=saw Auwn’ = s AYu K 3
AN
@ 2-1-10y IETF119y IETF 120
: IETF 119 IETF 120
na 20247TYE 1137y |na 2024TYE 11371y
1 1 3b 16w3 3 22w PY |7H 20w3 7H 26w Y
Qt F wl Qt F WY
2 i oXt A7 Fi e
) _ _ O HUAHWEIW + 0 QY
O Googly auDAy" Corlsole Akamay ERICSSON
Conneqt IAA -, H YU Console Connect vy
3 |0 O Akamaiy HUAHWEIY . y
ERICSSON & ORACLE. | NBCUnivers3l VERISIGN
t "I denig CNNIGII CANNEé
Jo 0 t L
"5 687 \‘?XQ 833, m
T\ - B _ <
4 Y 59142;&’ 2 Z42 Ll 568187 ot 1514
’ W
5 1w 91 99
7 IETF 119 https://datatracker.ietf.org/meeting/119/proceedings

114


https://datatracker.ietf.org/meeting/119/proceedings

i 3 IETF 119 IETF 120

A "H A 104 | A FA U LW H MY ZM
DANCEy DRIPLIW uauo IETF119y IETF120H LIW Yt &
w0 IETF 119W uy IETF 120"H AlLlW woY ® 2-1-11y Y
u L wY A wBAY A w CWuy 3]
@ 2-1-11y IETF 119y IETF 120 w @
1 |'| w |_l_| w . |1_| w
Stub Network Auto Configuration for IPv6
1 SNAC .
IPV6 A | = LI W
IPv6 Maintenance
2 6Man
IPv6 LIW
IOT Operations
3 IOTOps |,
Q LI W
4 SIDRO SIDR Operations
S |. )
g 7 O LW
IPv6 Operations
5 v6Ops
IPv6 LI W
Deterministic Networking .
6 DETNET . O
N LW
Software Updates for Internet of Things | . .
7 SUIT . 1N
Q B LW

115



IP Performance Measurement Y/

8 IPPM )
P LI w
IETF 119y IETF 120°HX A LIW YV IETF'H
nA no.op, UW "Mue Y2l VA ALIW
T _ YIETF119y IETF120, 24 u 5 1 AW
] . LW t® 2-1-12"Hy d
® 2-1-1% IETF 119y IETF 120, UW Mune

n Vo
1 o : 11 13
Applications and Realime Are& ARTy
2 n General Are& GENy 0 0
3 Internet Ared’ INTy 9 13
4 _ 15 16
Operations and Management Ave®@P S
5 O Routing Are& RTGy 18 19
6 ] Security Are¥ SEGy 24 24
N
7 14 14

Web and Internet TranspdrWITy

91 99

116



s IETF 119 CTH WAMW 8y IETF120 T H

WAM LW N ""H WZ'H®O N B putévy TA®
Butwt nYPHzo Ty oo Ty Ty

- Ty T y yen yAYy yia oy
B YWAEITWOHCH P . YO~ A BW ué t& 2-1-13'H
y | IETF 119, L o .~ Q1429WYZM Ot ®'H wAo~
A B p T X 668WYP KD 467% "~ "H new

7 W .Y t 2-1-1"Hy | ~ IETF120 . UL o 7
Q 1514WYZ M &t @"Hwe H  Yp " X 644WYP kD 43.9%
€ IETF119 717 YW 7 W LZM Gde@YHhztd
"Hw Ty @ Ty Yy -0 T pAAY T
¢LT 4 ® 7 y yen yAy yia oy
B ptW X E€AA | yMWe Ak= A CFHYWmI ?

v wn B &)

& 2-1-13y IETF119y IETF120 o~ T . uné N

AWS_ Amazon 3 7
1 ” 70 93
Microsoft 14 25
8 IETF 119 STy https://datatracker.ietf.org/meeting/119/proceedings/attendees/
U IETF 120 Ty https://datatracker.ietf.org/meeting/120/proceedings/attendees/

117


https://datatracker.ietf.org/meeting/119/proceedings/attendees/
https://datatracker.ietf.org/meeting/120/proceedings/attendees/

Google 37 43
Cloudflare 7 11
Akamai 9 7
Meta 19 20
Yahoo 0 0
Verisign 17 15
64 66
Netflix 2 6
Apple 22 20
Mozilla 4 3)
Cisco 53 53
Nokia 26 33
Siemens 7 4
Juniper 17 21
Huawei 61 209 59 209
Futurewei 10 9
Ericsson 21 17
Ciena 5 5
ZTE 9 8
Orange 4 6
NTT 9 68 11 68
Deutsche Telekom 7 7

118




China Mobile CMCC 22 17
Telefonica 2 4
Verizon 3 4
Comcast 4 4
gh(I:r;\?naTelecom retecen 12 8
China Unicom 5 7
RIPE NCC RIPE 6 10
APNIC 19 5
ARIN 3 3
AFRINIC 4 1
LACNIC 4 2
ICANN 10 10
IANA 3 3
Internet Society ISOC 7 74 6 o
ICr:];[)er:Qc?rttium ISC System 4 10
Center of Cyber Securit

Y ACSC _ ACSC| 6 6
Australiay

Center of Cyber Securit

Y Canadian Centre f¢ 2 2

Cyber Security

119




Center of Cyber Securit

¥ UK NCSGy 6 E
National Institute O]
Standards and Technolo 8 7
Y NIST. USA NISTy
National Institute O]
Technology Karnatakay
Electronics an¢ 11 6
Telecommunications
Research Institute ETRI
National Institute O]
Advanced Industrial Scienc
and Technology AIST 4 3
AIST Japas

_y Institut national de recherct

n . ) 45 32
en informatique et e
automatiqu&” Inria_ Inria 3 4
Parigs
National Institute of
Information and 3 5
Communications
Technology NICT Japas
National Security Agenc
Center for Cybersecurit
Standard¥ NSA Center for g 2
Cybersecurity Standards
NSAT CCSY¥
WIDE Project 8 8
€ = 138 138 114 114

120




B Y University/Univy

.- 668 644

250
200
150
100
50
0

% A B G 2O EALE )

209209

138
03 14
70 64 66 68 68 74 55

He e e He £ 4 4
4 4 % i L] : B
#® ® S & B = &
e = i = = 3 s
® = 40 = .
g g 5 z -
Y L3
2
1 2 3 4 5 6 7
mIETF 119¢3# 8% 3t  wmIETF 11943k £ 853
2-1-1y IETF 119y IETF 120 0" T né N
211 IETF | M1 (00}
., IETF 119 | Y dh IETF 119 Australif 0 ©
Y https://blog.twnic.tw/2024/04/29/30093/
., |IETF120 | doh IETF 120 Vancouvdy Y

https://blog.twnic.tw/2024/08/27/30374/

121



https://blog.twnic.tw/2024/04/29/30093/
https://blog.twnic.tw/2024/08/27/30374/

x  IETF 119 13

A "H p M L] w LY 3 A /A IETF119
MT A Ct
¢y IETF b
IETF Uw ywvn wypd nYu m i
Y Z M" HotRFC Lightning Talks BOF M & \'%
bz Y, @ y3 y Ay E . W L
IETF 119  MA Hot RFC Lightning TalksY RFC Vo0
3 Y z Wt M o)
) n o)
Nnon wll 3 w > Y Chat Generative
Pretrained Transform& ChatGPFA uLUYE p £AT i 9
"H & é L1 £A o M J @& u3 WwuT A
e L |

) 1 be
u A 3 éArYBy 5§ aydWy B Auy
K rms Wy Y Certificate AuthorittY CAy A P =
Lou 5 A 1 am M|

122



() o

LK 0 Y Adaptive Video Traffig u Z
Y 4K n&Ewsu3 Mp Ayg bli a Vi
& Standalone Service DA E pY W A
L

x) W df)

B Ne Y Threat Surface Managemgi 4 U
[ERAT7 ) A Y ® W

A uzT FL

X)Z- b

A MY ™ X i HA @& & Y
N My Wi 7 5 Y u T p3>
A MA L Y Y t b

Q A uY 7 M = Dt
T B9, dXiQ 9 33 |l ayYw
N A MiRé i}

"T€ p £, ChatGPT Y us3s P

123

<



MA 7 fj an ol P MW 8" AGA g

AY 1€ . W & adW B PLAAGYU ' @
mA ME g
3.5 0 YANG £0 p b
A € QN Y= o 3
" "L YANG £0 pWiC A¢A NoO pY
zZ° o é MAW R Ho]
4.4 UDP ¥ Quick UDP Internet Connection® QUICY A
3 b
QUICAu Wt ¢ £A AGY Ww TCPB
Xi A 0Ueér Lo 0 O QUICA
2Y"ns B AKX 61 Y nq P
g€ A M
u R 3 A MA L Yu rpaw 4
AK CQ VY, 3 NQ’ fcOvYw u . RAS3 |
Wt 1y B A & Y Personal Digital Agent ProtocelPDAPy ¥
DETNETyY | A Y td

3y PDAPA G IETF3> A <"Qf
() NAE b

YW 8- A s0na 2015TYE 1047y "Ha &

124



A Kantarai I'bl a Y User Managed Acce¥sUMAy A & 5> ¢

2'Q v UMA2y na 2020TYE 1097y A IETF A A
(Y Grant Negotiation and Authorization Proto¢@NAPy na 202271
YE 1117y cbj A Y World Wide Web Consortiuli W3Cy

N £ L

KantaraUMA2A ¢ <€ 24 O A &Y Web Authorizatiol
OAuthy ™~ | Y Oogv' EM 1@ Y IETF GNAPA &

TS 1 OAuth JA Y ws3C N £€ / W o
A CAW é Yuoy . nOKkMi oénm aA M)
IETFA PDAPAG O~ LMW B° WG oA W' ¥
Z5AT dWnm B, € a B A W& N Y
' MEé g5
Q)Q Ad
PDAPA A E | na2023TYE 1127y 11% Y PDAP
IETF118 A HotRFC o P PDAP A ) na 2024

TYE 1137y 3HYPDAP® IETF119 A HotRFC o P 3
QA A EAYyYO~ JAGA Y. BAYH7q é ay
N' CRAWu W f | u¥  CEu FAGA nfjé
AL

PDAP3 > 0 b s YIETFAE n ., WE&s Y

h |

(
>
c
>
o
~
a—
ri—
=<
&
(vy)
>
|
@D
E}
N
=<

125



ty DETNET LIW ALIW @

DETNETT IETFUWH "H &AC 3 Y3At w G¢h{ N

Y u ° Layer2 & Layer3 O 9p WYuoy W
T VYA VI BHEXLHA A ' aYW ¢z aYw ' X
n L
©)o~
¢ N &xdK é . N Y’ B A HéE €
A Yu' "1+ W JA%LHA a | DETNETA
5 1 é Jut V ' = N A A
€X njl
" '’ DETNET " oA YW &
YW w, Qi A2BH 4l vnb & 3
W ® ' Y vy’ 4 H IO A {tb
= N=Au n}
. Ed DETNET n ~° n v A
EYW ' N A G¢HL ur T E3 KW
N A EB Y w0#%BA é2FA ]

i~

aé Y ODETNET2 n XA IETF ax%d f CO VY
'’ A & Y Resource Reservation Proto¢dRSVRy & ~

a Y Path Computation ElemeénPCEByr Y W K N=A' €&
L DETNET ¢ 2 ~° M dUAQ YW ' N

wA R

126



A)o”

7. Ay b w - A 1 £Ex Y 92pz
€D 4|
I = od ' L aN Avi: N Y ch i &
nnlk
. R a Kk = €R A K L
xy | ¥n Y Quantum InternetY QIRGy A A Qi
| A i Eq° @ | B aY QuantumBitY Qubty w &

Il A BBaT ®yZMQ Y v OH Nuoy 0} a Py

N YAOo'HY ' B M 18a 16y 08 1Y T
th 0O 1 2 Ah | F ¥ QuantumSuperpositor h € h | 'H
Y QuantumEntanglementh Y | BaXWw 0 0& 1A . Q
Y’ ' 3h LAY v | "Pu Atw B €&

¥ YW DO NAV; &’ L
I 7 agfiepzx A | A L A
M Yo | Y QuantumCryptography®> n | A ' NA 701}
I | B aA B zQ Yb 1 n’ I N Apt
8 zQ Y v |
gy | N 2k Bt A & AYW 1y |
Wuum n | Y DistributedQuantumComputingg | u n °

WNERA oYBg 7 ¥ N  yuvsu A N |

127



<) | £EA A
IETF119 MYQIRG p 3. x4 | £EY 4 £3A° t
| A2 we A s ] Yu, T AGA np ¢
A0 | A ozX ~ YT 5 nJul9
) | 08 b
IETF 119 M ey | Oé Av¥nY uvn’
B I A MX | " Oén Y W I oyK
A L
(1) LI a Y Link-Level Multiplexing Mechanismy A d
* IETF 119 M tO I aVY3A’ | Al
EK HRY Xi" n Evi W I A N 1
a6 v | Qi ¢Q Y KW €0Q Avin Y
o /1 & ] w’eMY cHl L v F
+ 1 A Y uxto | I Al
X)W © Qo
IETF119 M Y QIRG I|EEE802.2 i fj Y TimeSensitive
Networkingd TSNy b |, WY 3 A | XAz £
6. T | wWxt gate no ¥ & t AQ | v

I 3 A 0 |,

10 A x|

https://datatracker.ietf.org/doc/drddtipezqirg-gi-multiplanearch/

128


https://datatracker.ietf.org/doc/draft-lopez-qirg-qi-multiplane-arch/

X IETF 120 we

A "H p M L] w LY 3 A /A7 IETF120
MT A Ct o
¢y IETF b
0C "H IETF Uw yvn wypd Y u
L ) Y Z M° Hot RFC Lightning Talks BOF M &
YZMBz Y, i y3 vy Ay E , W L
IETF 120  MA Hot RFC Lightning TalksY RFC Vo0
3 9 Y z Wt M o)
) n o)

SecureDropA

5

SecureDropr €M 1 0’ w o A N L
clS A F a ArYs A° SecureDrop\
A MAE AL 3 A3 g & M
H BYuoyT6 ., AA | CO ad]} E
Auw’ 06 7 MAT T A
) 7 be
, Q A 5B
loT A uvy J  u A 7Hd2LGCM” T A

L suirw Q A B a p3 949 |

129



EE B 7V K A B YuoyT A A-d
(t) oy
i
DETNET LI W VI A GhHY 014’ 7
M LI = oy Lo ° Layer2é Layer
3p. J0Y ¢ N ~ YW wez2xsp 4y EAYA B
A L DETNET3 xt o ' N’ MNapn Yu
oy A« EBR 35A°Y Ove n3 " 7|
x) W b
IPv6
IPv6A "H b S R | MY v6Opsl] W
3 IPv6 MA, L Yuwnid>» v | By .
Xi° 3 IPvey I ° M IPv4€& IPv6 A ®
Ay Wy J IPVv6X A ] L M cE=

ollz® IPv6 & MA™ " |
X) M N’

privacy.txt n Ju3 n
o oY p3¢ A onJulnY, t privacy.txty

AN3 A"t & n n Yz M4 | 00
A .well-known3d tY W K Acdhw 'Y md

130

Y



(F)F

~

Xt o M A& " Mp L UTINAI 953A° ¢

M4 A YeYuvy Wv éwn WV BADK MAA

] Y High-Performance Wide Area NetwoYkddP-WANy
HP-WAN 3 A°  f € & A AY W
A n - P E N A E| M

R ’ M X i A Y 1 T y
Burod £y wll o B A 7 L ’
N M i EcA AT T

7]
1 A & Y Transport Layer Securiy TLSy = 7 a Ju
¢ 3T ey y T gAMWY O M TLS 1.3

A Qi Y PreShared Keys PSKy J TLS s a JU¥ TLS

for SecureElement¥ TLS-SEy KW~ Javacardv ‘&
n we¢ O nallLA  gfjos fcd)
M BY 3 0 & M aD>AE |

nm N Y Multicast Application Portg
v 55t ée m Nre¢eCv UDP A

131



AA L pat m nw i UDP Ad YW

0 A ] A BTX B nAi  Yu

5 )IPv6 IPvA A -

(x)Z~

IPv6 IPv4A DNS a 1 04 <A

) MY Happy Eyeballé ¢ K T IPv4 JJ U IPVEY

u  IPEA Lt €& f u Y R

IPv6  IPv4A DNS a Y ou <A ] ¢

5A° ¢ IPv6 Avan YuB Z° MATR |
IPv6A "H b S R | MY v6Opsl] W

21IPv6e MA, L yYuwnuid>d Vv i

o)
dYaA nAGY Constrained Application Proto¢sICoARy A
7 AT
QA A Y CoAPW ¢ § LA A
AGYZ o>t A N¢L” IETF120 oY
"mw N A gA®Y DTLSy OSCORE’ °  CoAP
ar Ai QY n & f & a4 a i rRY’
a f MY Hb GEHWA™ “fNAE Yuoy ~ X
nn |
PDAPA G A ="Qf
PDAP3 > 0 b YT’ I IETF120 HotRFC

R Y. ' PDAPAGaw

Q)

o Y PDAPA ¢ 1 u

132



5

Ab1 = I

DETNETLIW A  <Qf

IETF 120A DETNETLIW MY DETNETA 3
Y NEx ,yu LI |y ¢fA A MPLS
p Lo = & DETNET €£ MAK /4§ EY
0Ew aYu o® | | AAWYW W
toyK Ad'A & | aw F no o Ak Y
’ Xioauy R, oA® ; ~E]
| ¥Wn QIRGA /1 QR
QIRGY N ua Il IETF 120 e Y ~° na
2024TYE 1131y 6bX p A[RFC 9583F th o
7 hYBA Y | J K I "
Y Quantum Key Distributiof QKDy y ne n | y o
nyuy u #'H A N y I -
uLZ" 3 "~ EJ [RFC 9583] CRE. | Aa 7l
F otz A® Yu Z By A N M|
QuICLIW A ="Qf
IETF120 MYQUICLIW QUI® Multipath QUIY
MP-QUICYy A /4 P Y by [JE. vy - S
i 2 ACKMP™ [JAv iy TAp A/
u -~ BA ELnuYw p E] N v w

o

QY T > 4d2B Yu np

A ECN d L

133

<

CE € ::0



<) w n A® LIW ¥ Drone Remote ID Protoco¥ DRIPy

nAro" 3ATtd ¢ W A gAEXK Al

MTAr6 W "~ Mp1 Yo Z7 G YHq8 y <@

- Y E AN WY vi 3 W ATQ | b Eg
n

Wy A W Y €€ E A gAYTA W Al
Q) 4/ A DANE T # LI W ¥ DANE Authentication for

Network Clients EverywhereY DANCEY

DANCE LI W " JA EL DANEAG?> n DNSwW W
7AT 1 Y ¢ m n ML dyvin™ Ed M A
KW hY T CIOYA H[tY ' Z Héu [AYTA H

L
DRIP LI W 4 /b A DANCELIW a IETF 119
y IETF120 YTb X3 ~“nJjui= B Y 6 2-1-14)
5>Y zZM LW ) A M| DRIP £ B A W &
N AYawx A E aN Y E A W
I L~ DANCE/ = ° o g COlA3 Y T MY
viaT A NEFGN &N | W éw n . "3 Eo
WT Yo ullW A A O0AWAT3 X A ]
uAGA Y 1 Ws WzAva Y g AT Ry

CEA’ |. 10 Xu= zZ 1}

134



@ 2-1-14y DRIP DANCE ~
I-|-I i - . Y . R
DRIP (DET) IdentityW : QJ .A' h ﬁlé na 20227YE
Management NP ' © 1117y 1b 28w
Architecture An L
SRIP ;BE"CDR'P ?(E; WPKIA] Yao na 20BTYE
Infrastructure DETA Nl 1127y 126 19w
An  Architecturg Jvin DNS ww )
DANCEfor DNSBound 4 /b € " AT GYWna 2022T7YE
Client and Send A JR111Ty 7b 28w
Identities EK fl

135




AT <21l IETF Y Wt 00)

Cy IETF 119 d

<) B o

3 LW A Y Y Transport Are¥ TSVy B |
£t M YWeb and I ntWHef Transpo
)W B o

3 A EYQ DY 44 UW YhHz 0
Y Virtualized ConversatioYs VCONy y W¥ Network Management
Operationg NMOPyy n "~ A8 Y Detecting Unwanted Location
Tracker§¥ DULTyy N MA LW Y Workload Identity in Multi

System Environmens WIMSEy |

wrCs YQ b 7M1 LIW YBHz dUAN ¢ Y Stay
Home Meet Occasionally Onlii&HMOOyy n JU Domain Keys
Identified MailY DKIM y y N Y Light-Weight Implementation
Guidanc¥ LWIGyy 1 oY Application-Layer Traffic Optimizatiow
ALTOwW 1 B Y Transfer dIGital cREdentialS SeculIjiIGRESSy
JavaScripfQ/uay A = Y JSON Patlf JSONPath y * ~ A & & /
Y Diameter Maintenance and ExtensignRiMEy |

136



(t ) IETF 119 (0 4]

i o> WL 3 ChatGPTA né L |
7 b f aydW 8 A®y K Fus
u APz2]|
dK 0 » Yy bl a Vv 7
YOuwo +t A O N ]

. W cbNe m o O AT FL
.z ®Q A g MyMoAww A @a Loy
S 0 YANG £0 PV QUICA & 3

L
¢ T ChatGPT W2 n WLl m AY'AO LLM
p £ PDAP 7] |
3y IETF 120 B

©)Uyw B o

DY 4 IUW Hzd JU ¥ Mail Maintenanc¥ MailMainty y
A ] DNY Secure Patterns for Internet CrEdente8ICEy SRv6
W ¥ SRv6 Operations SRV6OPy y . N 0 ¥Y DNS Delegatiolf
Delegy |
"1 PX 3MUW £ u yudiss> b u b, A
BABHzd M MAV 1 Y RealTime Communication in WEB
browser¥ RTCWeby y+ wo A A EUJL Y Serialising Extended
Data About Times and EveMSEDATEy y 1. n < * Y Revise
Universally Unique Identifier Definitions UUIDREVy |,

137



(3 ) IETF 120 o

n 0] SecureDroéN A MAY ' a° M /1
H BY 6 , A | CO |
7 0] loT A" 3B Y p oB Vv
' " ZNEE B K A B YT -4d]
) & Layer2& Layer30 4 &4 N
K LI 5 o ny a25Fh 4 ual B
AY ' N 1B |
W o Pv6 AL 4 VvV VYBHjq
® Y s ollz’ MA™ " 1]
Mo N d ¢ M Y-V, M, A
Tp YA Toown WY K MA, |
| ® € EY
MA Y N A i a A |
. F ] b T ofF MWYrd M TLS 1.3
A J1Qi Yt m w o gfRyefs A f QD
!
. 7 B o m ¢ UDP A YO v
n UDP YW o u ci |
IPv6  IPv4 A N M Happy Eyeball& &

TAIPV4 JJO IPVBA RAY p CHAW c IPV6AV 1
uf o

. Z b CoAPA i Yué DTLS OSCORE A’

' CoAP a MAiI Y a f M % 78
L

138



+yIETEK T3 31 3 A ®

(C)QUICATr A=

QuIcCwt A i A®Y IETF116/3 120 M
B3 CE AL 24, ~ QUC3 A AY 6 i
0 YW A b é&A 2L QUICA. =~ AxtQ

n’ JUA AYazg P H A M|

(3 ) loT Af

Q3 u M 373 A Y IETF loT A A
& B M’ N Ad WHE gL W Y a f
Y  LoRaWANy NB-loTy A oWy € Q AX i
LY loT A 5B ayVy B Ay né
ARY © &Y Mat™ ~ |
t) |1 3
N || K wA gL YIETF® MA 3 L | F

3 A ¢ YsazZg  IETF1178 119MYL | F 3 A

oLIWE OYs A | uLLY XAF N b
=1
X) T 1

= 3 A AYIETE® u M 2

T A A é O Y Time-Variant Routiny TVRy A3 |

139



140

us no A MA Y nq
n ML
X) M 7 ’
IETF’ |ETF 119é& [ETF 120MF 7 M ETA
A Y 19 CJ 9 1H" A 3 P oY
M & - |
r )IPv6A
7 IPvd s A YIETF= IPV6A 1
T Q 6€ MA @) IPv6A_ & F
7 Y oy Vo ¥ W2IB |  AK =]
LW Y pwt 0
(C)F IPv6
IA = o u, IPv6 A 1] YBy eQ
K =1 ty FA * o]
d) o 7 M’
atu Bt A J] M’ Yu G
P ] Y c A il

=l
=

({2



(t),

1.

D>

loT

L

(O)]

1 T

T G A

d

Yaw® IPv6e £ A

YAt eQ L, MHbe

141

vn

Qe

T

£]

W

<



)

2.F A o

3.0 loT A%y d

At 94 loTs AeQ /AX%yY,

WY F 0 1
B
1 b
nyQ y b W
Z X 2AWn|

& ] Y YCoAn

142

JJAy +

¥ndoQyv,

<



y T TN IETF % q Y
A & 37 Yu Mv n IETF b 0
g Y1a U DAL
) °
1 o 1 |t
G b P 7] AYB TLSé DTLS F A VYu
F B |
2 oLlIW
loTuT 3 A oLIWY " sSA ;71 pA Q2
® N0l
3 Al n~ Wd
G Al é néeMA nY c I Y
u= 3 / L
4 TR K =db
A IETF atryY W3 K Y c

‘_
0
c
=
_<
-<
(ON]
— =i

143



(X )T ®
1.F P W
T B 0 YA’
T loTé nColA, W
2 W3 K = T d
LM W3 Kk &
L
3. fF b
foabh Yniboe’
W i)

144

D

h |

=<



nas

~

v r 3
Y n Vi 3 A AY
PBAVWTI Y,
o AN
PE B'Q T AvinY Q
oyz X aw A wn vl u
3 AA 2YWu

(0 0]
Q HT 3 XvndQA v n
z T @ " Yhq vy Aw

L
é IETF arAT 3

(0 0]

r Y 3 Q atA Asx
Yy D T Y ¢z v¥nC) & L

vn W

L
yQ



T P dmn Y 55
ZE
(t) L v A (00)
o - w' Y mivn 2168 AL |
D W é v YW A €a\y
foooky )
. B LIWp HY Y oM Z7 N P Y5
it & !
WoA Ys ot Wn q Q A A
i YuoY A i YW * Zv¥ndQ TR
1& d n 3 Aa YWy ATHA Cw |
3y 3 K
r 3 M Y x MY, i P W
KYpgh A €l vwnpyh wnhyh @ LI W
AnéR h3 AnéRLy. 2-2-1
A d / 0 A oY4dAQ 5Gy
B Ay WL v r € i YW, 0 AH A
d L 1YP € B £y E 8 Yu 2H BN
NJJY re i Py K Y° y B8 v
a y y Tu y uqm y E
Ny MY 0 L y a Y IETF 3
1N 264 htps:/iwww.ndc.gov.tw/
146


https://www.ndc.gov.tw/

A f Y, 2-2-2| u ® WY J o3 wu - Q

Y Artificial Intelligence of Thing® AloTy 3 Y | 5G Of
q Y Open Radio Access NetwoflORANy Y c vy é
Q2 a ¥ 5GEé3 T 3 Y AloT u f
DY 3T L. Y Wh'Q RHWL n o
L
YT Xy Q AYy ° Z X
YB3 O yTw u Z 7Y a Yy Q. Xz
A2y ngloo 1Y y 56y yR y U
zuyll 40 L. 1Y nWwhll Q h h | Q
h T ;3 toy P IETFT 3 / ]

2-2-1ly x MY, i P K

147



2-2-2y1r € i IETF T o

Tty ¢ LW Auné

o

s na 2020TYE 1097y h IEEE Communications Standards

Magazing o ®OAN &Y Q R N Kutd ny Oy
wy 1y vi© Wy FLz. fd opPBz ™ ETFUW Y
2-2-3"Hy Y1oTT oy IETF3>+ 5 MLUW Y & 2-2-1"H

yL™ AL Q@ h R 1Q  h7 73 YhQ

B 1 Q Hoy m0O X MY, unt3TA Y3 W
h Q B  ght i Y SUTW¢tnp Y A© Wé
a T Y Authentication and Authorization for Constrained
Environment¥ ACEy y COSEQt 1 IIW AY, UW A 7 Y & 2-

12 Roberto Morabito and Jaime Jiménez, "IETF Protocol Suite for the Internet of Things: Overview and Recent
Advancements," IEEE Communications Standards Magazine, vol. 4, no. 2, June 2020.
https://ieeexplore.ieee.org/document/9139045

148


https://ieeexplore.ieee.org/document/9139045

2-2"Hy |

Applications
Routing PP

Connectivity @ @

CBOR
6LoWPAN
@ T2TRG

@ Security

Experimental
Infrastructure

& Use Cases
7" DINRG N

@ NS
—_—— --.\
Concluded C Recent )
ICNRG S

2-2-3yQ T IETFLW

® 2-2-1y IoTT oys MOLUW wé

Q LW
IOT Operation¥ I0TOpsy

2 an IPV6 LI W 20 5

149



uW

RFC

IPv6 over Networks of Resourc
constrained Nod&s6Loy

a f X opw

Routing Over Low power and Los!
network& ROLLy

23

an L] W
Constrained RESTful Environmen
Y COREy

27

18

Y aQueoy AW

Concise Binary Objeq
Representation Maintenance &
ExtensionsY CBORy

10

Q B LW

Software Updates for Internet
Thingsy SUITy

&Y AT G & LW

Authentication and Authorization f¢
Constrained EnvironmeitsACEy

13

10

Yy a'QIuedy ANQIU

F LW
CBOR  Object Signing an
Encryptiort¥ COSEy

11

K- P LIW

Trusted Execution Environme
Provisioning” TEERy

10

Y ot |_'_|W
Remote ATtestation Procedur

Y RATSY

17

150




bW o M LIW p A RFCy, w tona 20247YE 113
Ty 10 15w
& 2-2-2y ¢ loT 3 AW
LW Y
T NP eFf B aYoucH
L B | Yv®Q T 1 & ws
Ll w A H B YW Ab YW na
20171 Y E 1067y A Mirai DDoSbHb |
5 Y a t ) ET G COl SUITT Y
LW " T avYyA L
~Y3 ?Qﬂ’ L 'Q A N 6F Y COSE w
3 |®y AN'QJU 3 - A al
F I-rIW . J] 7
Xy h Q B sgho YVWé3> IETFLUIW YZBA, t
Y
LQ B nYA B Q@ Vy1la t
€ CBOR'QJ/U F otqpw PYUEYBA Tt Y
(<) B 1Q Y Software Updates for Internet of Thingy SUITy
SUITLIW Ao~ 3 Tt loT & C 0AB ~
IL 60 loT A0 p sY 5 AyvwnWdé 0 "H¥
loT Noal SUITUwW =~ 20 ¢ n o an
A B fcVYbhy H B A ay w

151




NA Yoy H B AT |

A I [RFC 9019] P W ¢ Y [RFC 9019]+ Q B

| Y A Firmware Update Architecture for Internet of Thigg¥ n a 20217
110 Ty 4 b e LA RFCn JUYW™ £ Brendan Moragi Hannes

Y E
Tschofenig David Browné Milosch Meriag,
[RFC 9019t Q A B WECH oA Jy
0T AYA M " nfié K AAB L l
Y loT 5 a é B A H QA Y’ 9 4
A eNe Yuoy ~ Vv n A Atxi”™ pPB |
A o U Ty é TapY
A N WéBAY T ]

Y Authentication and Authorization for

3) a 1
Constrained EnvironmentsY ACEy

ACE LW aot ayYA aw o0AT G

L u by Q Yu v i CoAPA Jj PT wnj
ACELIW A3 X" Juz avyu 2 7 [wk= o
J] tnNuyY LW p~ 20 A & A o}
A I [RFC 8392F [RFC 9200] p W é Y [RFC 8392} 'Y

d ¥ CBOR Web TokelM CWTy Y+ na 20187
p A RFCY W 7 + Michael B. Jones,Erik

d  aQuey A
Y E 107 Ty 5 b
Wahlstroem,Samuel Erdtmaéc Hannes Tschofenjg

[RFC 83920 CWTAS3 AY0o" 3AL IoTE Z~ ayYA
W oy I A 155 d3jnl CWT JavaScriptQ/uady A

dY JSON Web TokénJWTy~ M~ wYT v nh 'Y} B a Oy AR

152



M

P YW ° JSONY ~ 1w NA A |

[RFC 9200t Y a t v n OAuth 2.0~ |
Y Authentication and Authorization for Constrained Environments Using the
OAuth 2.0 Framewoitk ACE-OAuthy Y+ na 2020TYE 10971y 8b e

weA RFCi JUY W™ t Ludwig Seitz,Goran Selander,Erik Wahlstroem,Samuel

Erdtmané Hannes Tschofenjg[RFC 92000 73 loT A
" Y t ACE-OAuth, 17 W OAuth2.0t Y an P
YvZ n0 X YA loT | ACE-OAuthvm XA  Yu
A8 G WK N°A 7 | WéBAY T 1
(t) Y} aQuidy ANQJu F Y CBOR Object Signing and

EncryptionY COSEy

COSELIW W CBORt A y a 6F 3
Yu' 1« F AGYy G MLIW A3 qad¢T Ny
GoF AAviauy CBOR A o YT N H

] UwW p Z~ IETFLW A Al
I [RFC 9052 P V¢ Y [RFC 9052+ CBOR'QJU

P

F z+ 'Y CBOR Object Signing and Encryption (COSE): Structures and
Procesg Y+ na 20227TYE 1117y 8b p A RFCYW™ + Jim

Schaay

[RFC9052 ¢ 3h CBOR "QJU F HAS3 AYLv ih
Yy Ba  ®yAR A N W & YBy y &
Y Message Authentication COUMACYy € £ | n ayYA

Y. loT A El WeEBAY T

153



. & e
3 IETFT wniaw
An LIWBAO™ T ¢ IETFAT wniy Y35 AT i
VRY, B w. ' PIETFs A Y ) IETFA
Y E i B 3 WMB 93 IETFYu o a
A L
A ni wniav A 0~ Wl & IETF
mniy ° mby °* IETF nieé ad., PY3
! IETFa & ArLIWY AA uYp 3 IETF
n A y T I QA Qyuy
Yu N CE L T 5 A | W B A S5 Al
PCD Yo BH=z IETF Yy ° IETF ZE€EG) ] +
YWy Y4 0Y T ® 2-2-37Hy |,
® 2-2-3y IETFi wundw A w®
A ©® B 0
A n- o P Y
G of g | 2t 1811 €n IETF
\ s & t n o=WwyY B A
1 N_ IETF b LW P Nwué
; YV PDQ IETF RFCu L]
W R Qu Y]
. A un 0 P Y
w € £ 11371 €A IETF
v ' N , }
QA o t o Q o=WY B A
N IETF A Wénvn Y
IETF W nzX':uA TR

154



IETF W n Y W
Yl
TGxYe@ A
_ i S) 4 Y Certified Ethical Hackef
A A Gx Ve @ |CEHyYy FortinetNSE# Paloalto PCNS§E
ISO 277011 W N M N o
Y
ALs PDM
3 U
T GX1Ye ) . .
Q Jul T3 W y Edimax loTY
vy PIXNETYW Mi
£2 cAnvy A af YO A1Ani L 3
T N 7 IETF AniyY, "NOAf u
Q’ \'a "BF?2 V¥ IETF'He A3 #nJuY Wy
IETF K WAt 2] fi BB Yy Wv IETF
A Gl x T niy T POQY Y tY N K
X | IETF> Awd 3 & A n e X u
Y N
h . i IETFD AW 3 é A ni +
b 1 dna 2024TYE 1137 9b 12wY¥ g x yY9:0012:1Q
b CO b IEAT Mi ¥ Webex o E’' ¥y
b s dy XKI MN & a& 350 Y PwA 4 pEe »©
100e & ¥ |

b o https://hksu.ee.nfu.edu.tw/wp/ietfshare2Q24/

155



https://hksu.ee.nfu.edu.tw/wp/ietfshare2024/

B

A r Bd B /
A o B AWy Mi
A p Bd Yuf 13 €
., QO G | aCinQ YBH 5 TWNIC u |y ny
N Y FB LINEUCO ¥V b vy
A v XKI e At ewVYXxi" R al
b b & 2-2-4"Hy |

® 2-2-4y IETFi un iy

9:00-
9:30 BY 5 =¥
AWy Of T3
9:30 Mi €
9:40 b~ e U
P
IETF
_ \ L3 3
W Y a IETF
9:40- "6 @
10:40 W
m ? A G IETF 4 & > @
n u
¢ IETF w € §
10:40 | - P Qf Q
11:40 ) wf 73 € W
* IETF n G ‘ > @

156



f Q@ W > @
L3
210 | - 1A
w € N
wf 13 €
12:10~ b
Cy IETF u |
ETFu G & > LY Mi | Xr Q Wy LOXQ VY
Mi 1Y  t
ETFuid » > Q | Y b O . & IETFD &AW
3 é A n Y I 0]
https://blog.twnic.tw/2024/08/27/30369/
. IETFuid » LQ | Y b IETFDawd 3
é A n u J Y I 00)
https://blog.twnic.tw/2024/09/24/30598/
3y IETFu @ > Q
IETFu { b LY b wyb o e YOW IETF
T N T oY t
o W ) & IETF mnivyo "t L3
Y oy https://youtu.be/jY IOSUAZz1E

~
3

o o TREEIA & IETF miivo

157



https://blog.twnic.tw/2024/08/27/30369/
https://blog.twnic.tw/2024/09/24/30598/
https://youtu.be/jY_lOSUAz1E

5

0

A+ A Y wy https://youtu.be/Y QWBsleiGWs

miYo " ® € QF Y vy

https://youtu.be/J2E87ABokSo

0O
Y

+

IETF miYo 7 :wf T3 €

https://youtu.be/iQ1 STLMM

158

<


https://youtu.be/YQWBsleiGWs
https://youtu.be/J2E87ABokSo
https://youtu.be/iQ1_STLM-9M

Cy
S) s nnMf, ao
Ans Qfi 70W .Y W + 45WYZM o 26
WYy 19WYp 4 9+ 643% o AwnWnn t 57.8%
42.29% O KO Y "Ny _aod | ® u Q FA
’ Yo ¢ A — jA T/ e Fl
) "~ b G n, A
Ans A Anéy F”7 b AC V' ¢t
Y 412%5 AMi A | Jup Y eDMWyr 35.3%y L A B Ae nY 29.4%Y
Wy Uy~ H x Y 5.9%y | o~ M 3
T Y ypbr A 350 WMA = aYx p Al ]
" L n A wWYuq 3 T3] MA™ ~
AYE 6 w V B |0 ~ / Y Wy 8 Q]
9T « v A s Q  WioVt o oWy
, A o m IETH,
noYdAen AnWxnaAaég v y4dAT, 1 5 MAT T
PeYaWKWE obr Q A ] 0 n’ nYauwB
AP YW cC b Y 0o N P
RQ YWXifiB 3 WJHA & ]

159



(t)e wu i IETF RFC - a

~

Anwni q TRY; u B A

=i

uwu i T IETF A | Anég QYsr A
- 1009, " IETF RFCA ayT n @

e
=

®d p Y Vyp Y VTR T ATAnGY
TA - d)
A =ugpr B EA <€, q

~
3

FooY £ ~ Yu O Whae A

x)b BA

~ Ans A AnéY F7 IETFEé RFCA? -
aYunt 52.9% 58.8% COIYM W  wW Y B 647%
b LYY 941%A 7 t c? IETFA?D VYoy882% ~ ®
y 2 IETFA |
y vy F™" & > IETFé RFCA NRYT

=

Y'Y c?21 -~ Yudps BAAX

S

< =
=
(e

=

>

b—

aw’ Rt 1+ YKWs . Bz RABAYW CE

160



IETFy RFCA & n 2L 1Y o T WAnidy

Xt o, T A w Y o 30 A A
foaxl,
3y 0
() IETF® TP A A d
AW q IETF3 ° y loT A A
cT 3 A L, w2 baune P J K |
cy ® y Qi CiVYu J us B
oA f cd|
;)= T 5
0 Aww T 5 YW, 3 §x - wulY CE
T A Y u WY ¢ 3 2|

(t) nI b0
Al T A ® p < Yo aw q
B. T o Y g3 >4 AL A fcO YW
z 7 7 AT 2]
X) B o0
0 F BT n A Y, N7 8N A W Qi
W c 3 Né el

161

=<



162

=i



T ) IETF T

Al 3LUIWBABHz M
) p . N Nutf IETF T
N "H IETET

B /4 u TWNICO | W Yona 20247
YE 1137yduaYdnw € N Iy NonQE B 1
t L
QA 17 IETF 0 .Y Internationalized Domain NavitDNy
MNa ¢ Y ETFT U L Q1T <H T 6 YUeE €A
IETF M LY p ¥y My A 0 z CO Yubna 2022

YE 1117y T 9byna 2023TYE 1127y 8b 9bVYTn vy X

IEAT M € A ETFOT ~ W b L o €
Z Yb'H 6 Y’ No ob T ] Q
Y ETFT U Yt IETF n . w |
5> YA buyo A YQ378 N Y] Q &t Aj
tY o T Yu N n 0 IETF 119 oXt A
YWF o N IETF p attA X GCEA Y
b uyd>H E weYu’ A f¢ 9 wYuod ]
A ¢ pNu LW p , N Nuf IETF T +Y
R ) P Yoy . € ° a =YY 0 W v
5 Bt L Y L w3 7 ni vy
Wuyaw’ = PT LWN suB L
0 bL PY B A T P nitoyY w

163



¢ IETF

A UOna 20247YE 113T7y4aYOw € N
Y NOUQE B 1 t ]

Q  Ona 2023TYE 1127y8b 9b 1 €~ IETF
T " b 1w b+ LYOUna2023TYE 1127y 11b, Npg
p e IETF 7 Y . vy

6 ~ Y 0Ona2024T7YE 113Tyq avYv 112

0 /L Vw € NY N 0 YX €
h wvA'H ¢ YE i n, 60, YNzufyn WyYwnW 20, |

>'H YQ X IETF a A Y IETFT U Y
u o ob T L

Al \% CZCOIABAY]W 0 b
g 6 M, APs2Yu ML W IETF W4 AO
Y A obr A PCIN]

Al t € 3ytyx T YA N "H m oY
abzwnlh] A £ Y u 1 ny 1 Q 18H» Y
menge Yén 3Hn Y ot @ 2-3-1"Hy |

® 2-3-1y
AN
N"H Y w y N
Mn

Englislabintroduction of Industrial Standards, and Inter
Standards

164



165

H ¥ 0 y
n 1
o T S 2y 3u 4
o M107 4%
€ B http://desc.ithu.tw/112/2/1653
iT N
A QL VY OJu
€
1.3
2.9 0 b
5 us 3.3 oh A Cn
4.3 IETF
5. /
w B A
1l
na 20247TYE
tO o W ny y o |
1 W113y-rzt,19B i o & | Q2
na 20247 YE
2 113 1 2b 26 v oA E A E
w
na 20247TYE 0 & 5 g 5 v > A A
3 ) 11% T 3b 4 N Wy o
na 20247 YE
A 113 7 3b 11 y IETF HOIETF
w
i “1120%[4;:; ETF LW I0 1T iy g
w ¥ IETF 119
na 202471YE
10 113y T 4% 22 N IETF we 0°

W



http://desc.ithu.tw/112/2/1653

o 40%
E 40%
X1 @ 20%

166




3 P Qi)

Al YQ X 378 € ’ I Yo~™ W NJYy Tt uxT
Mtowun X 17Wy 14Wy 5WY YN ¥ 1W}
pV € A <=0 | P Y

IETF v Yi n IETF o Y NI
P a A Wua LAY nH A L IETF
119 Y 0 A P T-3b16w3 3b 22wl oXt A
PL~ oP " HYé W4B 5WL Y Y, ¢C3Cq LW Y
U o FVva ]

P MOO 5 o 1Y A O IETFA2 WA EYIETF
119 b OYL At 1 > py Y, 10 6 3b 25w

Y7 CyfFoCll 3Hx Y NA LAGuU |
Al 10 0 4b 22w¥ 5 Gy uyd "Hx AsAYu P W
" ey NQut 9 YZM7 uodE weY t & 2-3-2"Hy |

¢cTYX 2 &auydE reYdt € 3T AT |

® 2-3-2y IETF b &

n oW LW
1 4 auydeE e

2 4 | PCEY Path Computation Element

3 4 | SUITY Software Updates for Internet of Thisgs

4 4 | CFRGY Crypto Forum Research Grogp

167



L w

V6OPSY IPv6 Operationg

DETNETY Deterministic Networking

IPPMY IP Performance Measuremgnt

AVTCORE
Y Audio_ Video Transport Core Maintenance

~

MYp "H pPAE

IETF119
1PPM

Tl S EHRRH YO -
FRTHOEENS

WG : SUITTE

2-3-1y B w

168




WE Q o A nY | N St
. A
A 14 unA B A NRY s £ 24 unw B
B AL
A N ONeY 1 3b IETF A : ]
7/
A Y W A XY
A mo au o \% ’ " A
tih Y ° L A Ny D yy P T
N w 93 B AL
F - bYQ Lo € od2FfFAY XGCu

Cy W d
A M A~ A0 LT N N U A2 K
ANY, 1Y U 3 W ! T H ¢ €
tT WpA WNY A L 30X © BAO dQRf|
3y 1
5 N'H A Wy 3 A YA Phz<C A
é ohb A Y O A Y, 1Y14 u A
BA NRYAaw YKWs W29 unw ]

169



Al t4dayvy 1 L T e2b3 6bYV 112 T A )
Yo s g 10 Y bA: ¥ T1by | P b
A JTIETFAT® ° 3btvyY > N o IETF 1 Y
IETFA2 K q] ~ 1 G Y vV T-9b~ T1bWt
v Y MY X Al 11 A IETFA T Y «YbP 7
bt vA UuAIETFTM Ql,
0 bL Q P 9 Y3 Al MN>i YBH
Z 1y y D vy T V IETF o A 1

y
P Yu pB Mo Y waw, N'H 5 |

170



AT < w € P GCUA W IETF T 1 Yu
P L YW DI YWyaw = IETF AB 0
] ¢ 24T N'HY PaW € IETF  AKep1f K]
hzw € N Y No v QE yMAEE L
N Yy ui € L NgdE LWt 3¥MNH BA
P Y]

T)w €
® € N™ 20 z 3 - A
wnl N'H y € méy | y 7]
\% u- Y t W A T3 ] t
w € N QA& Y No
Q o~ € A HY Yh n pARA N %
Wy N'H  YBq B p AR WL &
A h hLm1oY nw h h T
JQ S yEE yuMy LW Y A Y DNSy
Emaily Weby n Y Virtual Private Network VPNy ¥ Samb&’Y Y
n w UNIX NwWAW N WindowsW N A SMBJ/CIFS
Y Server Message Block/Common Internet File Sygtem A (¢ A

13 Samba KO https://zh.wikipedia.org/ziw/Samba

171


https://zh.wikipedia.org/zh-tw/Samba

Zvn ) N yMn _ N y Y Peerto-Peer
Y P2R L3>Y /£ Qv of u Y FastIDentity Onling
FIDOy Y IETF Y Registries for Web AuthenticatignVebAuthry
T | A AL 1Y b & IRTFMA a¢  Awné

mnéa wn Y Researchand Analysis of Stand&etting Processes Proposed

Research Groop RASPRGr M IETF A A
) UYUMAEeE
MEE A L Neqw -~ " AT3 L NAOGCY &0
n’ 3 A3 Yu y  1uQ
Avin ) t ME€E L] N Y 1
Avin o~ M vyt ¢ L ns
YvnC) IETF it N’ A
Gawy ] Uu 0 A COl X Y
L aw AT v | MEE Ll N B TG
Wy wn nA  Yu’ " auwh
L w 3oWnm 2 T T wa
t)r €
1€ L] Nt ~ T3 A"~ NNCY 20
n’ y N m COt A 2, N @ov
y oy W € 3 Yu Wi
EA || L1 € Ll NpoE |

B 0 3 AvnYu WL ¥ Artificial Intelligencey

172



Aly y Y Machine Learniny MLy 1, o no f

1 AL L2 € . 1Y A hy
h huh L4 hyt WHt A L
1 b f Yu’ M AT " HY
T A W fFi v ]
3y 5u€
A Bz 2A "~ uy1 TN P} Y ¢ Z 0
IETF T AK 1 EYu Z | L Y
u TN 3 a A A1C) Yu Z 0 IETF
A | AE 1 3 t& 2-3-37Hy |

@ 2-3-3y IETF L €

(o) € 3

o

3 , 55 N'H AT35+9 @
AYno~™ nBJu 3 mp

Q¢
P>

1 W X IETFop
1 W X IETFp
R o '"'Y T w
b IETF A T o Q 2.
oIl g ArntJd o

k IETF »

s MN"HH T T X CR=Cp'|'|'
ClAHyta <0Am

b° BT € A Y BT € ~ N'H
N "H IETF 7T A IETF T %, @ O

173



e _ 3
0 Lo WX X t o
A Y~ 1¢o Y ~ W
A p JEfi 1€ W
"€ Un 'HY X XN° As @
, A YXTuT 17 A
NN &
A " NH IETF 71 A
Y éW-n-X: -Kpcp
. A tJ o
N "H IETF 7T . . A BALI
AKP A A a Chtd o
) n o ETF Y ~ @&
Tuy o
. "W AAt @
W Y K& J IETFT
327
. = . LKW, I z- IETF T
3 Z Kp i n -
wON Y w2z~ IETF T
d0
Ty ~
C)w €
Ona 2024TYE 1137y 7H 26w W Microsoft Teams
P @ LWtV 7 ¢GA € 6€0 Y Al
A" BAL. T ® 2-3-4"Hy |

174



& 2-3-4y IETF o €
3 Y
© € N Q&
1 na 20247YE 1137y 7b 26 Wy Xyt p 03:06
04:34
- Microsoft Teams p
w € N Q/E
W AWy Mi oy B
Gof 73 € A B
Y 35AYWuy IETET 1
. Q (w € HY h n phRHh N RY
Wy N'HATSY B p Ah WL
hy AR hi 1oy QA
h h T 1
A Y

5

5

Q "y € yMY v 1Y .

L WK AT TR E A
O0A IETF | LU

Avin"HY 3 'HAIO IETF

DNSy Emaily Wely VPNy Samba w 0 Yy
n bz. N yMn Ny P2P L3
> Y A & FIDOY IETFWebAuthnT ' A
AL 1 Y b & IRTFMA RASPRGM IETF
/ A L
0 IETFA T RFG W L N
Y 1 & IETF YO~ , L
Y Joint Engineering TeadETyy M n A .Y Chinese
Domain Name ConsortiulCDNCy T Y IETFIDN LI W
A Mailing list L
Q a9 °~ € évn'H IETF T Y Z
KwB "HAIO

175



3 Y
T Y/ BKW A P i
A IETFA WY KW Weby loTy 7 BA
A A n9gj
; d . 2 un36H A Y IETF
b KO Yui N IETF o L
. Q W K =86 Y KW 4
L
) t a T oy 1A Y
Nzxfi 2]
.0 9 KW oo YW IETF 1 Y
u’ N o YK® B A di YPK
c WA L
Q oy W YK®? a
Y'"'X TA !
N Oy € MKW "HKO OAIETF Y
L] Avn "HKW A P d i
0 DOy m & K=Y KW z-
4 L
) UYMEeE
Lna 2024TYE 1137y 8b 6w W Microsoft Teams
P L] WtV ] @A € BLHLEO Y Al
T BAL. t® 2-3-5"Hy |

176



© 2-3-5y IETF e M A€
5 Y
4 MAEE I N Y
1 na 20247YE 1137y 8b 6wYs 3yop 1026
11:13
- Microsoft Teams p
YUef T3 € y I HU
W . g o
AWy M1 vy B
. Y 5AYWUy IETFT |
. Oy AT~ € o~ h n . AQyh n
. hYuoy h h LJwn"™H At
V' P ARYWuy T L
®y1 vn o "X Y d U IPA
) Y Voice over Internet Protocgl VolPy y A
Y Session Initiation Proto®6 SIPy Y 3 > W n A YW

3 ¥ Long Term EvolutiolY LTEy y b + O Y u oy

W 3GPPY © - A Y European
Telecommunications Standards Insti¥GfET Sy t 0}
. MY X RFCn Juy & IETFLIW A A
toYT IETF b,
. QY " 1, hY C nk=Y,
t H Y NAOXY A 1]
. Oy Wn OA™ “HY 1 L 9 YK 2
59y 3 L
Oy Y ¥nUwWw YKW ~ wn
QO o Yuoy, !
b 3GPPt TYu f YM
X7 C K =]
(AR IETFT YKW F WU Y N

177



5 Y
Kw 2 arA Oy i Y, nx A
Al
. OYX. A DKW 204 IETF Y
AKWAOG g W AT L 3> X T
KW 9 IETF Y Qx. A D X
L
, DYy € KW Yvn "HKW Q
¢o Y vwnlun X | 0 ETYEXY
¥wn'H NYzX T o83 |
@Y 7 AW aALIW X Google QUI§
" T oUW
®yo K® w ~fq yX A 4Ani
ytoy e k=
Oy~ 3GPP A Y Jp F
i 'y  MA - ywun oW vy
wWrngYs A 3 X CuniH Y YO 3
e |
- / awlETFKW 9T L
&Y Mo p Y €
3 I Y i ]
; Oy X DY q ]
. € "HBE AY~WA'H K QUL @ L
) IETF A 9 LETYEX VWA'H WNY
z ) - S |
(t)r €
Ona 2024TYE 1137y 9b 10w W Microsoft Teams
P 0 LWtV ] @A € 5€O0 Y Al
A" BAY t® 2-3-6"Hy )

178




® 2-3-6y IETF e "1 €
3 Y
I € L] N pdE
1 na 2024TYE 1137y 9b 10wYs Y yop 0924
10:11
i Microsoft Teams @
W Qof 73 €
AWy M v
. Y 3 AYUyY IETFT 1
. B @yAi°T € o~ €3oHH f
hy €31 B h hy €Et o
h I A AYuoy/ & h A
\
B Oy YNoO~ W toYQ TFd Ay
0 f 1
oL QY RFCI JUY T J1 IETH,
. B @y QX A D YT WX IETF ¢

N T L Wi LUIN N w Yo KW
W L
B t N1 AWM &y COlA WXKW#
i W ]
B Oy’ Kt Y M n Y
T b Yo ! i " 1
B Oy Q D w Y IETF T B
A4 XA MY oyB T LN MNA
g% |
B 2 T adA” " ‘A IETF M
T A q Y Xi N A |

179




oy

-3
<

X IETF L 6 A

0 ¢ IETF T YI KWB? N Qn Y
LY n o U "Ny P O AY N i
B ] ApYXx B LA W A =T Yu t

XAAT | MAPpy: = T L

/ 0 L, tw'H o
0 b
! m €p 1 KW FY3> 1 unYQ 18Hx A . JNR}

2 N
., ' KWw. KO Qu ~ Yhz OA EEé€s3 Y S A
A HA oy, 2}
o w. Cu WA WYCCO =~ AK®?D
A W nYp "~ AB? IETF M A |
. ' KW wB A IETF  Exn Y 1 YB?
PACH]|
Uy wd
oM 7S¢ L Y&, KWOULA  VYuoy ETFUCD
X w NKw 3
W = Y ° qge A:x € 2YPB ~ o/ Ht AA

180



[T [T

D

0 Kwq
1 bl
LA AL

181

>

€l



H"NnNoe w € N QA& IETF T YWy
T8 LY XCuEA i
Cy 3]
A 0 LETYyEX vwWn'H NY z A g - | €
K "Hs BAY~WA'HK U &3 Yr oL @
€ Y KW niB AN
3y 1o
T WY NA /Y 2 IETFNuYUKpzC
A é oh A Y, 1YW 2 uw to |
Ty 0 o
5 B IETFeé 111 A 1 ¥Y3by7b 1lby Vi o0 Y9
b3 T 1lby K wmq 0 Y2b3 6by n’ IETF
0 > Xl . A E) |ETFYI_,_I W L
Xy 0 o
D K=Y KW A 9 IETFT M L. 1Yo
Kow A IETFT Yu oy - IETF
T LJaw” xT 1C R P BA Ay W =
DYu 82~ 41 0Y IETF/RFCT N oYW2e Ww

182



0 aw’ X Y K= €
NgYuod ~ & 2 Afxzx  YWw2 WK
KW DQ £ |
Xy BAO

IETF BAKW WY NB 3

L~ MA NuJ LN A

W IETFN ~ 3 wn L

183

P

IETF

D
®

wwu

<
=
N =

<

M

Q)¢

x X



X pnhr K ETFN @2

G e
Cy 3 A
A WY B IETFM 2 Y35AWD u A
IETF 2 A BYWF vy 3 atM
A" B =] k IETF u K= ny vy A
6 uo y LW Ad uo yaw IETF I 5.1
3y K IETF @ B K
~ Y] G 3 AAL KYR'Q f
TV A1 aAs3 Yuoywhil @ f h |
Q h T 7 3 Wi Co € IETFRnd Y, 1 P
y s>hL Q h A ORI 2 Yuoy p
|
AN 2 p KYpzd L3 T Gx1Ye

@y T3T GxXYe@y AWL 3 vn y YMye Y L
p K ETF @ B @ 2-4-17Hy |

184



Y Realteks

na 202371
Y E 112
Ty 7b 18
wep 10:30

TI'

3

Y MediaTely

C

na 202471
Y E 113
Ty5b 22w
udw |
na 20247
Y E 113
Ty8b 16w
op 10:58
12:2 y >

0 L

gmMye

na 20247
Y E 113
Ty8b 14w
T p 7:58i
9:05 y >

0 L

9t 11wt
p 2151
3:10 y >
0 L

185



Cy 34€
A Bz X IETF 2 A P YBy A
AMA Y He | a ” 2 AP -Ynilz vn
3 COlA EY Wy ETF» AK f L Yuoy
wT A 0 | AE 1 3 t® 2-4-2"Hy o
® 2-4-2y 2 €
: (o] € _ 5
(1) YH By Ao2 7 HO Mv i
1 a = A uT 3
(2) T OALUW 3Mo~ nBJu 3
?
(1) MW X IETF  RFCp
(2) YWH YH Bypx v IETF RFC
3 n JuppW IETF RFC3 n Juep
(3) 1 WH YH ByqX Wt
ETFT +
(4) IETFA TW o Q Il o
(5) £ W - IETF atom A
2 | IETFy (6) ) IETF at¢qvind WA, oH
K= 0 T A, ot Ul ey
(7) YH Byrxx C IETF 5 AK =H
P
(8) CA t yCufRQHyTa =0A®
(9) IETF al XX 7
nt 'HZ" o)
(10) IETF al XX 3 GOl N
c Wt HZ" P

186



0 € 3
(11) 2 IETFY YH By x H z"
aw P
12y > ¥ H A4, YWy IETF
Al o
(13) YH BypxX IETE» HZ~
¢ I g YKPly¥p
4y > y 1 ¢ bzJdu S
(1) A YW KW Ju COl A
oot LW U P u tMuw
NTut o
(2) A Y YH By AKW 0
YAé Tu @ IETFA N LW
ua‘ ..p AH YH By WL
.o OtJ o
(3) A Y v 5> Al ApuniQ
u Y A W Xt W T
u P
(1) 1 WA YVu LW 2 W
W, FH s FAmtLUW . F
TullW o FL vWw XxJu M
(2) 1WA YN u LW FL A
LW A AXxt ot W 09 LW
0 o Worx xuW #h H m . ~  wowe
P
3) 1WA Y t FuullW y A
AW A ot LW tep FL vy
. N u P
(1) YH By IETF1 Y K Jubs o
(2) IETF Y YH By ~Jdu
CF) =
a w (3) Working Group a w Y Y 'H
IETF A By “Ju Q
vyK f |4 IETFY YH By I'A wuu
A K o
) 4 A wll . Yu YH By
IETF A o¢)
6 ZzZ~ 1 >N ..M WY x KW

187




t o € _ 3
YH By IETF A 09)
(7) M WHq A Y & WX
IETFp
3y @2 ne
> MY wr z 2 IETF T BA Ju t

e@ VMl W €v 200WYzx Uwn |

00 ETF  t V]
3 2 RFC a®tV)
G f de@ ; _ ® Aaw mzXT N1l
Wt "H ¢A 2 ALs v T3y UMYye uyll 3
¥n Y P& Ac Wy WEA O]
<€) L3
h L3 T GXYe @AY REALTEKY W 1 Lyyenr o
l e@YV ZU YY e@ YOna 19871YE 761y Y A
b 51.3 YV LW ® 6,700JY na 2022TYE 1117y A
T 1,1179 al o~ sHqd . TR,
IR A URY @  yYWuT A
O YHz £y A®|L na 2021TYE 1107y W
Q 9Y» 27949 aV¥Y . o 8269/Lf e@ V3

2ye f§ woyY 4d IETFA JUL

188



d) T3

h T3 Y MediaTek 1 TyYtr ol e@YV Z
U YY e@ YOna 1997TYE 86Ty5b 28wy A t

15e aYv LW b 15965WY 2380 5734 a|
0" by b Y Chromebook y 7y Q

y 3t Y Voice Assistant Detectioh VADYy |, BUO nT

Y°n X25Mue@8 U Yna 2013TYE 1027y D

t N X € Y Integrated Circuit Design IC Desigry
Yna 2016TYE 1057y 2+t j t € IC . Y na 20207

YE 1097y w Nw wd>itg | PX €l

(t) 4Mye

bz uy A wn | YV s L

1,000WY X UAwnR @263 1
) b T vn K ] Yu o
X wy IETFA LtVv]
. 3 2 . wné AauwopX A L
) Y] Yu T X w
i b 4dmMye ° | v T 9 L
X 4 AYn Y1 A ; 3 Aalré n

X =T i}

gmMye Jona 1962TYE 51TyY 9t B | AV
hnEE YBUY | M Y X (R V| T X y
Ly B AT y yQ X A

189



wnoQL - A wn' 0z GCuw eYazZg Q

Z i
3 COl Yty AT T ONG)
X)W 3 wn
I 3 wn qy 3 wn A Y M"H
w ETFA 2 Jud
) bYW Ty EAVN ncy 6,000
VLY z oy €EAVN L 2|
by ° 3 X A Yu
I IETF AT b
3 2 Ll Y RFC AwWnYs3 2a VYu
Aauw]
AUy  GoT3w Awn Yy 0 v
Q  v3 YZ3 Y X - nl
¥ >U0na 1973TYE 62T7yY 80 u mw YO
T 20 Vv 3 & AN) Zwun T3 9 %
by 50 Yuoy Q@ ¥ y 5G z "
Bl Wt BmT3w A " kEYLIY AYADIQ v c z

X Al

190



Wt 0. 4N 2 BAYHhz& ~ A Wy
ALgqV A "H . A €E "H ¢A4 O YHz Kk IETF
K= 1y y A6 uyo y UW A6 uo Wua
IETFA . ¥y K 0§ AY .4 6 H "H L
a * A
©) Ls
L , °° IC Y tYP 0 A
E W A @ nT A H ® | IC . W YT
3 nH Y u | LI 4 ¥ Institute of Electricaland
Electronics EngineeYsIEEEy A T - Y  Wi-Fi5y
Wi-Fi 6 3 t dYazZq4 ato V TAG |
ny 4 & 'H |IEEE T A Wi-Fi y USB
Y USB Implementers Foruym | Z M NA® LA A unuvYo
” 3 Y Physical Layery N Y Data Link Layey y
Y Network Layey T Y~ x A Y Transport Layarw Q@ T
o),
LA £t €Yy, 1" mlJCOl @Am nA n’

3 YW Wi-Fi Access Poirt Route§ Switch ;7 TON" A
WyT X n A AWl

191



T3 Y TYTy CAtL vy . N
WA 3 e @ t T3IT GXYe@ U
N W L

v w YT A IC . ] T A3
n"H Y IEEE A T - Y a

A & Y Wireless LAN Control Protoc® WLCPy § a A &Y Stream

Control Transmission ProtodoSCTRy UDPE& N a A 'Y Datagram
Congestion Control Protoc6IDCCPy 1, QUIC A & Y Transport
Layer Protocolg 3 t 9y, ny G a IETF )
LIW ¥ Transport and Services Working GrdUpSVWGy T A L] OV
TAG EY. 1  nlJCO Am nA n"- s Y
b X n A Aw]
(t) 9dmMmye
GgmMye Ll Nyt = 73 L ATi NNQCY™
20 O 3 N u > Huin) t 4mye L]
N EGQ |
E o~ Uw M & vn i COlY u
T Y. ©'H AM A A®l u~ N1 YO Y
h U A 3 WM E 35> b T Y O
T 3 ¥n L
wnColYE 3. ¥n YBHq y 5G3 Y

u. B 3 LvwmYZvnb unB g ]’

192



u Wnos MY 3 TH NX wAlz]

X)W 3 wn

LI 3 wvn wn'H Qv L 3 ¥ Information
and Communications TechnoldgyCTy A ¥ n ny 20 T3
W o uf 3 o} Ll 3 wn wnH

Y

Uy A = Wn'HY> T+  "HyY +vuwn'H &
b & 3 Avwn  AVYB mt. 4 1YBq wy Al
3 Wy 3GPP La 7 ok ) 3 A Y

nrCu U IETF AAGY 1 SIPyv: £ A ¢ Y Real Time
Streaming Protoc® RTSBr y Vv v A & Y Realtime Transport Protocyl
RTRY | u3 o~ @a’ € YAy COYW -

qgo Y Internet Protocol TelevisioghlIPTVy A v Y 3
KW . 9 OTT Y &£ x® Y Overthetop media servicdsOTTy X y

Y Netflixy A> T |

55 Y ALIW™ 1 o~° Aw OAroYazZg
P 5GY Beyond 5% B5Gy = MYvn < = M
"H A3 | us3 =N A A OAGY3 04
N A L u YKWA pd 7 0 3
4 A g wuyyd o> 3 A 1

193



<€) L3
_ a IL° |LYOna 20237YE 1127y 7% 18
w> A L X ers p Y . U
BL WtV ] @A € 5€0 Y
Al AT BAY " t® 2-4-3 Y]
& 2-4-3y 2 ALs
5 Y
A3 T GXxXleQ U

: na 2023TYE 1127y 7 18w p 10:30

" € Y Xl MW t 128

Wwv Qe ¥ Iy 0y B yvy

LA ;0" qlIC . Y& to)] &A By

5

IEEE Wi-Fiy 'H USB Forum T I

¢ ty L 0 A E W A
nT A H |
. e@ khx ETF a¢n LT71 €wWAL

~ / 3 € RFCA & W Yy & LUWT
A ETFLW H |

CRFC™ wuniXw f-_ ; oA L
YRR ETFY L4/ 0 ak=A <|
T oY LKws = A ]

~pY Lb & IETFAa =Y Hz W

194



A YIETF~ niay A " i
. 204Us IETFAa¢VYd AHT B AT

ab XtuUve HYW c IETFA |

L . Mvnm-_ IETFA YWd -~ € RFQ
; A nty Lx € IETF,
., "0y IETF Aa <]

) T3

Ona 2024TYE 1137y 8t 16w W Microsoft Teams
P 0 LWt Vv . ] A € 5€0 Y All
A" BAYuUu "0t ® 2-4-47Hy )

® 2-4-4y 2 T3

T3T GXYe @ U N 9
W

na 20247YE 1137y 8b 16wY¥Y g Xyt p 10583
12:23

Microsoft Teams o

Yof 73 €

AWy M |
. ) Y 53AYWUY C IETE 2 B
. W QY Tt oy . e@Y 3 y . me

oy B

<

195



Y

QH w N AJU 4 8Y3> 02 7 X WiFi
O vy Y 7 ArY o IPvay
IPv6y NATY DHCPy " 5 A @Y Internet Protoco
Securityy IPSeg y A & Y Pointto Point Tunneling
Protocol PPTRr y 3 A ¢ Y Layer Two Tunneling

Protoco¥ L2TPy é |
GYyMW ~w RFCNJ/LYTAE  nd IETF»

L
IETF atYKWF 7 0l wYuoy F
4 /b ; A=TY P pzX L
5> B X L IEEE YWY A
3 t o}
5> 8 F w T AW to]
IETF Y 8 "~ Wwe K=Y 3 10
gzdW2ye AP W ;,pl1 £ Y3>hXR
we F B b L. me@Uax'y
9 IETF Ab |
Q4 A W tywynm Oy S Wnk Y
Wy ©B e@ , BT Awun Ye @YX

. €
K A KW GCE ]
3> B'H d pA3 A8 IETFT A  t [RFC
9330}y a A yoa 6§ K A3% ¥ Low Latency
Low Losy Scalable throughpWtL4Sy 3 Y T Z

ETF 4 wn |

. T3 OYVLt?d D AGY,
- ¥  RFCn JUu)
H A, 35> W IEEE Lol
e@ . F IETFA3 G T O AUW ¢
)|

T3 3> Y[RFC 9330} AY & L4s A
Al

196



) UmMye

_ Ona 2024TYE 1137y 8b 14w W Microsoft Teams
P Wt Vv o & o Y Al
0 L WtV J] A € b5¢€ Y A

A" BAYU "0t ® 2-4-5"Hy |

® 2-4-5y 2 gMye

3 Y

UMY eE L} N
EY

na 2024TYE 1137y 8b 14w¥Ys Tyt p 7:583
9:05

Microsoft Teams @

YUpf T3 €
W - y
AWy Mi vy B
Y 5 AYWuy IETF 2 B
. E Oy’ Wno Vi 3 Yo~ bz
oy ny sGy é S S
E IETF RFCYo~™ 3 Wn 3
Y u oy IETF Mailing listy IETF y ]
LW AQ |
i . E 0" 2 uwnyY ° wa <o e
K=Yv Wp z" Y Ob Y Asian

Pacific Environmental_ Network APENy y —
Y TeleManagement Forirn TMFy y IEEEy 3GPR

E DOy Y A w Xt A YywdAa
~ Yy A AT toY &  gyloT,

. E 1W . F IPv6 y loT LW Y v A

197




Y

AW Y . F loT yIPWy5G6 g1 LU

F IETFuy aryY -~ yway . wunéll
zyuné wy b LA miayIETF» T

kKol

Yoo h YBHz IETFY
~ A ow T tyJJ K=y W Oy W
L
b ~ M xd2i Y4 A" K¥
W yway . mnellz XKW B L
TNXNZT 2N L W A YAT z Z
- Q IETH,
.0 K s O OB . Y oY IETF
L
35> E At’ T q IO IETF,
n o Ay Y B 1t
1) Ath v n 2 S T W A
L
E IETFE RFCY u IETF L L] W
A L
E wn by OV - 1Y 56y
30
. E t IETFA " K By 1y n 2y
'dB'JjL
. E MW . FAIETFLUW + IPV6 & loT
L
Lo daA w tyd gk =ywyn O& WA
!
. E by i / & 10T T i
0 5 O \% IETF 0 Y Wo i

198




X)L 3 wn

Ona 2024TYE 1137y 9b 11w W Microsoft Teams

~

P L Wt V ] @A € 5€0 Y Al
A" BAYU "0t & 2-4-6"Hy )
& 2-4-6y 2 LI 3 wn
5 Y
LI 3 ¥n wnH
Y
1 na 20247TYE 1137y 9b 1lw¥s tytp 21153
3:10
” Microsoft Teams o
Yot 73 €
W ) y
AWy Mi J y U
Y 5 AYWuy IETF 2 B
Y DY B A SIF MV, Y Web Real

Time Communicatiof WebRTGry 0 HTTPA >

'Y Dynamic Adaptive Streaming oveiTTPY DASHy y Aly

3GPR RTSR IPTWOTTé 3 YMWLWO™ W
Ary OAw 3 Lol

~ Y ®@yMW “w RFCuJ/LYTA Il IETF b

L
, IETF auw IETF arYKWw c B Y
K Y3 2l
. 3> B L A 2 a

Y Open IPTV Forun¥ OIPFy y 3GPR IEEE |,
B ey TAICS A Y BbX

199




3 Y
et i r Y KeyPerformance IndicatoYsKPly |

~

L3> 8  F O Ap Voo

b . OA ¥ Ad hoc OnDemand Distance Vectc
Routing¥ AODVy € MPLSLIW |
Y B A A YW2 Eot 1 33U}
.V o vn A A IETF A
Er Y B " Wey y b LA n iy IETF
oo Y S 94z We)
R S tywnm Oy . wnk Y
L B IETF X-€At |
X Z" 1 o N ..M L WY KW B
IETF A Y. TWNICT /T A, W i
Y B 8 AA3 B5 SIF WebRTF DASHy
Aly 3GPP |
., B OIPFy 3GPR IEEE ]
. 8 F 0 AP AODV & MPLSLIW |
Lo da w T tywym OE6 CWR )
roN L. WK B IETFA ]
., B ¢y TAICSA | Yu
¢t KPI,
ty K IETFue @k = 1
<€) L3
kA a F IETF YT toe ; Mvi-—
IETF A Y., 1TWd -~ € RFQ ¢ B A O U N

T8 f Aa Y. ub & IETFA Y

200



A PB |
U AAFALUWE -1TYC 1ntYT ¥ -H Kk A

RFC3 BAL OMLlI~ X ETFY L4/ o ak=A <]
) T3

T3 K IETF& 2~ YOO A G

7 EY RFCwn JUW ° 3 4 m” E) 0 10

IETF A &b Yoq GO0 ;7T ARFC3 Y, L4S |  Z

- COl Y, IEEE802Nw Y& Z g Wi-FiT Y
T3 ¢ Y u IC T Y "oy
AW 73 ]
e @’ L alColyY O 2 p | Y
LIA3 q Y e@ K Y ce@As
2" 7 t] ua IETF q'Y A KP¥Y
TeQ ° pés o COl b X Ak = L
*) 4mMye
UymMye DX3r i IETF o YO~ wneé T
L MYE ° wn M ¢ A IETFUWH & RFC =~ Y
Wt wn A 3t a ETF  AatYMYE &
y Z Tt? 3 IETFAS Y u- bvné
XCl¢ 1,1 1YMYE v i IETF'H RFCA 3 n Juy

O" mowvn 3 A A !

K=COlY W a =06 M F IETFs VYT

=

A s Y o / | ! v F IETF %



uhXz AKPIY B.+ 0MW évn E| 73 IETFY

Mye b Z" . APENy TMFy IEEEE 3GPFY 3 A
032 N s A Yu u n o wn M|
X)L 3 wn

IETFA K=1 YUY B3 Bo~ ¥ RFCihJUY~u

a IETFLIW A Mailing list ! a’ IETF &+ Y
T° ., H® Mvn3CuT 3 L] O IETF a A \%
LY &y Y c? A g3 evyT ; & A
Y, t€ unu3s bV 1 A Ew |
Ll F z- . OIPFE& 3GPPY u B.
& A 35 H n A A | IETFTWY u Bz 1
Y ¢ - € R A awCol)
QY] BY ua’'y atwt KPIYT
AAD L c3 2A ] L Xz RA wYu’ B
Puil
Xy Y Abd uad
<€) L3
IETF A W A tiQ RroeY g ’
Y YéH a A K X"HN™ Y hWwsi Lt WY n &
A YT FRFC + Y 3 K& XK w0 A
Y~ Z~ K B a J . W B+ A Nf Y, !
n’ A |© 1 ]

202



203

() T3
) T3 A& MY By ° | A3 QY
a2z NA > A3 Y ] Y Software Defined
Networking? SDNy y 1oT'H AIY ~ 10 A3 =] v
W "o WWMeA EY g A € ¢ 30 AT
L
T3 B IETFAA¢at®¢ - A w1 Y 14 A
¢ MY 3> 1 AT 4/ EkY RFC YT e @
3 CQ bXpiWnl kb X Nevn RFCYT 3 N
tnovYud 2y 3 OA cQ A YP D271 3 WWA
NRJ
oy Ad vy T3 + BF wwn A Y s
Zo 13 71 A Y W Wnw n Al |
Ad CO KW' g oM W Ai Y ty ="3 Y
nMA Q2]
*) 4mMye
MYE t >y A B 1y 'Q ¥y IPvey 5G
Y ZM Wun Y t A Yu
’ Evin Mu M, us 0 W U & W
13 T Yazqoo 1Y B ‘A
Y c I QL 1Y u Xt own W 7 Avin
Oy -~ AA T K )
. A COlYMY€E ry LA RA T T A



uoyawb = D2t " A L us 1 ANYDP Lty
A A Wi Y ¢ Q2|
X)W 3 wn
HRY] L YIETF'H WA 3 A tafo,
A EJ | Q3 A YB. ¢ . 4n
I y €Q N Y wu3s xto o A ol
LY pPrpyY 3 AWNW NRYs Zq 3
col Y ETFA A E7TIY5L. 1Y F WW Y nq°
Q VA y ] WY IETF A T yT
AT ABRQ yAIEY 30Yw
7 1 MA Q2é Al
LW Ad6 uad
<€) L3
ETFu 3 7 Y K e A Y, 1 43,
ull s LT 1 A Y W 6 IETFY T 3 p
K ng i BHA Yy 45 7 A oY
IETF A T80 o A COl Y Hy b W oSt mA
Y w 7 Y G o ebXT¥X pn A i
npY A MbWw? t3 0 Y G X
o O IETFA YT QIETFXu1 A ° v Y Ay
M Y 3IK® ¢ np p YW QuIC n , 8BA

204



5> LT3z IETF AT Y' RFCaltobXCGCoa
YT b oYKWz =A i

() T3
T3 AP WD Y FLw "85 BsSAA
e@A ; |~ ¥ kKA RFCnJuLY T3 ot A
EALIW .Y, teE, e@ RAS uLw nT |
F ullW Kive@ 3 avM = JJY F3 0 =Y
b 7 A 1G]
F LIW Xt ye@ c 2y 1 a A3
& Y ;7 A zX' A L1myY b ce@ 7
| MA Q2] e@~pY F ullW K®ui / Y A
f oY c ~ &8 2] te@ w ~ A i
~Y F u 9T AWeé L W Y
oy = o Y VTR ol B Y " 3wZ

TW o UIW A AYu e@s P évinL e@s N

K ®TKk Yulnceuwd ¢ I . L

30y Y FALUW b ~ z A ELW Y
t eQ u 973 T =Y C
2 X tl N YE vy b W EtoVY"
Af & O X W' A | H3 ). Q teQ@

205



) UmMye

MYyE ¢ LW T oMWy wn AT fq p |
O W~ pYveopy 1 N @ ‘ONe Y DDoS Open Threat
Signalingr DOTSy y IOTOps  LIW £t Y.t u ZvnCO
T YXt O 3 u vnA AlLvtmyY £ ullwW
W 3 A3 .Y ¢ I Quwn, |

ullw vy AL o qrwWo2ér AT dYaz' v

ncol ~ € Y~ PG ] Al Y TX 10
m < 9qyrT "HX ¥ A W Y FIETF Yus
P A L
MYy € YQ €& g1 AW 0y A AaZ
1R Ty TSCME o> A YaWw 1 cY nA
é A X t] .Y 1 wu A bvT LIW
A" " /AT L11uYIPv6é 5G3 b y A L Az X
Y ulw xtoy ° 3 aM = Q2]
X)W 3 wn
RY 0 IETFLIW Ad Y 1w Nt NA

i L oMWw Y F ulW XKWXi c3 eYazq

O y MW Y LWpé YK® 1
~Y F uylw ~ 9. YoyU Xk LIWE A 2] Ly
LY A 3 ALIW OMW AszZx tY 04
3 Q L

0 ~pY u LW b W3 > HAT

206

Y



-
U
@)
N
<
€l
(@]
>,
@)
N

a—

<) Lis

~

Y N IETF " L IETFXhYW HA EVYV
v YOOI X vye H ~ Ak=YvWA b t¢d-" " A

BHoOY Y L MY AL 44K ufll @ Ch
Y ° ALl /1-1w cStackOverfloww % ouii~ €

YH .t E B3 WVul 6, ¢CCOYK g A

<

w ETY wo ;1Y T 943 RFCn JUA g W~
s Y" undkKw f- ; oA | ~Y3> dyhxn
nA

ARFCS ui al, "YMn A € i onL-

£33

Ax K 1 o ~WY~NgB niYe Kws a -

Ll 27 mni i

Stack Overflonhttps://stackoverflow.com

14 _ A

207


https://stackoverflow.com/

IETFA oYn © ° 0eQ@A T Y |

> ~

~ MGAP W YGitHubAf KW A 6 A aw
YT IETFu h ¥ ayYoy Ar P Ygv A° 0]
20 Us ETFAa ¢ YL AHT B AT ab Xt
Ve HMW c IETFA |
nYV —6 O L ETF6= A <Y Jo0471 a
b ¢ YHy WA § A m Y XY A
e |
() T3
e @ IETF Ao™ | T Mailing list o 3 €& Y
T 3>A , W4asm Et | Y alr t ] IETF
Ao~ E M Weeé eYazy Alo 1 GOl
axd A tYazy Wee Ye K B YT
n g WwWevY~q wuwu XAy W T, w|
0 v é YA WYe@ ! IAH B WYgqgZ
— Pu -7 A Y 5Gy 6Gé&ca A | v >
u 3 Y awA X t]le@b®dyY Q
B AVN Qe @A ; EY ' ¢ L

(]

OwWncoiYe@®y zX IETFHRFC AE "1 X
"

YazZqz Ae~ oy RFC A TYN' £ G
A3 WKW T 6 z T Afi 2, ~Y35> wn’ 1 o
I woY, N6 / YowyQr . EA whl

208



) UmMye

MY € LYaw 4 IETFA . Kp AYXW n
° ETF » W N dl ©® KW Ar Y~ U
wo g aw/ TA S MY i9 wunéllzyY
t NMad YF 2 RFCnJUA ETVAYW ¢
L
Ak ETFCOIY ~“ At ¥3 k= 4 ¢ v
u 0 T CE 49w & awi ~ TLlumyY
weg -~ At AKH |° 6 yvdAxK O B Y
IETF T oY CEk= T TA AYF Y
Law IETF A wn o ]
CAA K =ColY 30 4 % £T LT ywm
OA E YdAK wB. T WhA o]
K = c IETF ZNX-EA t Yo  wméEllz/ Xt D
Mo g Y B. AE I i
o N .. AW CE, A IETFA 2VYaw
0 TYnYdz 11, LYo Laxi O
A B . \'% o IETFT Y o T wwu Ccol A
2Y uwn 9t S Uz a
A 2]
X)W 3 wn
L] wi LY IETFAI u] Kov, u° XYA 1§

tYo~™ W F Mailinglisté T LoY us R35> A EY

209



o7 o H Y/ "~ B, A &
Y LY Y ETF ~R A
=YaZquné¢ wCYLY £t wwsP
L dAar A YA
c & IETFA 2]

3 TWNIC T ° O WAK RY

L] v IETF A Yu, Y3 omday
AA ]

L
G K® B W u 3 A}

210



Cy e @ & é&v IETF XA RFC
IETF O ™. WA auwl € wu e @ aévy
IETF >XA RFCnJuU NVYT 1x IETF atYAA e@As
/ X L~ Y ey L3 v T3 8
LI 3 v¥vn Yo" A Chy 7 EYY IETF XA RFC
mJ/u, ueaQ@ na zZ 3 1 A Y 3 imn” EY
H ; s ¥ RFCW E 3 AC 1}

L ; Mviu-_IETFA YE U 4 “ 3 €
RFCA g w Yu & ULUWT AIETFUWH |

T3 QO WY Zz - T A RFC Y T L4S |
~Ye@B uhXx IETFA  HLUWH Yud e @® -
ELt” i A |

t)U 3 vin A Wb

e A Cn T3 TRYO" WY RFCn/LltoY~u
a IETFALIW 'H Mailinglist | ° 3 Eo © RFCu
JUMA YT uf aw)

211



3 Y a - W T 6 ° aquWwe
g XK Y Wos3 A0 2 YatM Y
c eQ ETF  a ]
Td k= IETF» COl A 0 L e & B
A Yu pCu , B, Ad |

©) s A o

13 wv - .7 ARF? - | B GO
* Y1 hY ETF  ad¢] 7eQA 5 uYb O
IETF atAa <Y P~ MOGANOYaWwKws a <0
g’y IETF alrAMd a <L nm11uYoUuUcHv RFCK "

923 3TAT YWy A k=YTe B WV N = VY,

N"Yd G B ETFYOLd A 8o4c1y A a
- BFf ]

Q) TIA o

=
W

Y IETF + T 9ge Awe Y

Alo nWwuWwe TC€ | T30yY, QxdA tvyg

Z1 WeE 0 AK =Y G IETF » A L 1Y
T3 rpY’ BAVYN Qe @A ; EVYo BX K

F YA, W
t) 4Mye A o)

MYy€E 9 0 & méLlzYMa R IETF A

212



T

Yu c [ Yyd A WB . I =Y
né A Y9 IETF s |t B z U 3
2AAW3S WUl
) 3 wn A c
Y, Y ETF R A €3 WWKk=Yuo
oo . TWNIC, WY A W Xt ETFA 2]
e b LA W tYW G IETFu 3¢ |
W o BAY e@ IETF XA RFCnJU - aYaz
;AT A3 ] ~Y IETF A ELIW A
a Yo~ Ov XYL, 1Yz o0 |t
L "o wes AMm 2 Y ETF

b u IETF auw]

3. c A WY c3 ETE  aGA =]

213



214



0 wnA IPB &

A Qut 4MUW 3 b

1. ¥ é IPv6 L IASP IPV6Y 1 0
2. Bos o M

3.WE IPv6-Only M T T W

4, = A IPvev 1

215



216



C VvéE IPV6 U IASP IPvov i

C Vvé Top50 Kk IPv6 w W

Al o"me eywery  JA § -y WnOyy y
1Ty 1 Q9Y AYus N Top50 K IPv6m W] 0 P

o"vn ANH Top 50 M wWOYW? P L

=4b> u>d
IPV6 nv LAl 3w P 0. P T<5%bu
9t. P Cll IPV6 Yu Q Dt e

}y wn CHAy Top50

t AmazonAlexalsY T e @’ n a

Kk 7., K w
2021TYE 1107y 12 8w, e @B n L.~
ContentPowered 1&'H AZ" 204 M p> 3, K wa
NH A M Y P NEéELHzo

ahrefgbahrefs My w Awda G|

SemrusibSemrush 18K W 2394 Ay Yu W'Ha

15 Amazon Alexa https://alexa.com
®content Polwtetr esl: / / www. content powered. com/
https:// ahrefs. com/

"ahretfs
18Semruash https:// www. semrush. com/

217


https://alexa.com/
https://www.contentpowered.com/
https://ahrefs.com/
https://www.semrush.com/

A'H 1 Top 100 ( ]

similarwelzb similarweb KW w594 Au Top 50
L
€ u similarwebA | Bz  Semrush . ML . "1 A 8
SemrushA "H wn o Y LAl LUwnT N Top 50
L A sV Yaw -~ 3 YK w  AH
N 1

t y Semrush M N|] AW

Al M, Top 50 . A Nw g Semrush a Y
Semrush nsbA AEK-mnu N W™ A w1 Top
100 A ] 0 i _ 8 "né ASemrush via tCO
N w” A®d W] Google Y A Q MY W
Top 100A W W vmn® 8L MNSemrush | N° £A

X1" ACAY® NAA - Y A KW 8
N 'y 29

Xy Top 50 K IPv6 Cn

() 8 Semrush Ma&a Top50 ] d

~

Al > Semrush M a A Il A, YV Ka A Tl
SO Yv AW 31 U~ EOA "H N a

Vs mi | &arwelht tps: // www. similarweb. com/
20Semrushl\]| W https:// www. s ewh eidsara s ro i adttba/pfeerd @ m

218


https://www.similarweb.com/
https://www.semrush.com/kb/998-where-does-semrush-data-come-from

3 Top 50
y 204 Y

WY & VMY
h Show 20 mork

<

w oA

¥ O Most Visited Websites in Tai X ar

< c 25 semrush.com/trending-websites/tw/all

9 SEMRUSH

All Industries v Talwan v

= m} x

Ex £#40 (@=

Access more data

.y
.

Find top websites

Top websites in Taiwan (All Industries)

April 2024
Domain Visits Desktop share
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® 3-1-1y <1 © Top50 IPv6

! K au |t K .au

IPv6 IPv6
1 | google.com T X 26 | yahoo.com T X
2 | youtube.com T X 27 | dailymail.co.uk T X
3 | facebook.com T X 28 | xnxx.com T X
4 | reddit.com T X 29 | microsoft.com T X
5 | pornhub.com X X 30 | linkedin.com T X
6 | wikipedia.org T X 31 | netflix.com T X
7 | news.com.au X T | 32| bbc.com T X
8 | instagram.com T X 33 | tiktok.com X X
9 | abc.net.au X T | 34| nsw.gov.au X T
10 | twitter.com X X 35 | bunnings.com.au T T
11 | duckduckgo.com X X 36 | smh.com.au T T
12 | xvideos.com X X 37 | quora.com X X
13 | google.com.au T T 38 | nytimes.com X X
14 | amazon.com.au T 39 | xhamster.com T X
15 | microsoftonline.com | X X 40 | imdb.com X X
16 | bing.com T X 41 | theage.com.au T
17 | bom.gov.au X T | 42| 9news.com.au T
18 | realestate.com.au T T 43 | auspost.com.au X T
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19 | ozbargain.com.au X T | 44| seek.com.au T T
20 | ebay.com.au X T | 45| nine.com.au T T
21 | weather.com T X 46 | commbank.com.au| X T
22 | live.com T X 47 | paypal.com X X
23 | office.com T X 48 | onlyfans.com X X
24 | theguardian.com T X 49 | woolworths.com.au| X T
25 | openai.com T X 50 | twitch.tv X X
@ 3-1-2y Clu w221 Top5O IPV6 Q

1 | google.com T X 26 | com.be X T
2 | youtube.com T X 27 | smartschool.be X T
3 | facebook.com T X 28 | weather.com T X
4 | pornhub.com X X 29 | fgov.be T T
5 | hin.be T 7 | 30 | microsoft.com T X
6 | wikipedia.org T X 31 | sudinfo.be T T
7 | google.be T T | 32 | Xnxx.com X X
8 | instagram.com T X 33 | netflix.com T X
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! K be |t K be
IPv6 IPv6

9 | belgium.be T T | 34 | whatsapp.com T X
10 | vrt.be T T | 35 | xhamster.com T X
11 | live.com T X 36 | dhnet.be T T
12 | twitter.com X X 37 | amazon.fr T X
13 | bing.com T X 38 | linkedin.com T X
14 | animesama.fr T X 39 | office.com T X
15 | microsoftonline.com | X X 40 | aliexpress.com X X
16 | rtbf.be T T | 41 lesoir.be T T
17 | tiktok.com X X 42 | 7sur7.be T T
18 | reddit.com T X 43 | telenet.be T T
19 | xvideos.com X X 44 | kuleuven.be T T
20 | girogate.be X 45 | 2dehands.be X T
21 | nieuwsblad.be T T | 46 | yahoo.com T X
22 | bol.com X X 47 | immoweb.be T T
23 | sporza.be T T | 48 | ecosia.org T X
24 | openai.com T X 49 | vlaanderen.be T T
25 | duckduckgo.com X X 50 | rtl.be T
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® 3-1-3y <l Top 50 IPv6 Q
! K de |} K de
IPv6 IPv6

1 | google.com T X 26 | t-online.de T T
2 | youtube.com T X 27 | xhamster.com T X
3 | amazon.de T T | 28 | web.de X T
4 | wikipedia.org T X 29 | weather.com T X
5 | facebook.com T X 30 | whatsapp.com T X
6 | google.de T T | 31 | kicker.de T T
7 | aniworld.to X X 32 | netflix.com T X
8 | instagram.com T X 33 | openai.com T X
9 | pornhub.com X X 34 | 9gag.com X X
10 | duckduckgo.com X X 35 | welt.de T T
11 | kleinanzeigen.de T T | 36 | Xvideos.com X X
12 | reddit.com T X 37 | gmx.net X X
13 | bing.com T X 38 | wetter.com X X
14 | twitter.com X X 39 | yahoo.com T X
15 | paypal.com X X 40 | idealo.de T T
16 | bild.de X 41 | ecosia.org T X
17 | ebay.de X T | 42| zeit.de X

18 | pornhub.org X X 43 | immobilienscout24.de, X

19 | twitch.tv X X 44 | chip.de T T
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20 | spiegel.de X T | 45 | microsoft.com T
21 | tiktok.com X X 46 | linkedin.com T
22 | dhl.de T T | 47 | bahn.de T
23 | focus.de T T | 48 | wetteronline.de T
24 | n-tv.de T T |49 |live.com T
25 | tagesschau.de T T | 50 | Xnxx.com X

® 3-1-4y

Cun A Top50

IPv6e

weather.com

google.com T T
2 | youtube.com T X 27 | programmetv.net X
3 | facebook.com T X 28 | xhamster.com T
4 | pornhub.com X X 29 | meteofrance.com X
5 | wikipedia.org T X 30 | linkedin.com T
6 | google.fr T 31 | index-education.net X
7 | amazon.fr T T | 32| netflix.com T
8 | instagram.com T X 33 | aliexpress.com X
9 | leboncoin.fr X T | 34| bfmtv.com X
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! K fro | K fr
IPv6 IPv6
10 | yahoo.com T X 35 | twitch.tv X X
11 | animesama.fr T T | 36 | scaamanga.com T X
12 | twitter.com X X 37 | openai.com T X
13 | bing.com T X 38 | xnxx.com X X
14 | tiktok.com X X 39 | free.fr T T
15 | xvideos.com X X 40 | allocine.fr X T
16 | japscan.lol T X 41 | microsoft.com T X
17 | jeuxvideo.com X X 42 | laposte.fr X T
18 | lemonde.fr X T | 43 | reddit.com T X
19 | orange.fr T T | 44 | wiflix.voto T X
20 | francetvinfo.fr T T | 45 | papadustream.bz T X
21 | lequipe.fr X T | 46 | marmiton.org T X
22 | lefigaro.fr T T | 47 | ameli.fr T T
23 | ecosia.org T X 48 | actu.fr X T
24 | ouestfrance.fr X T | 49 | 20minutes.fr X T
25 | live.com T X 50 | gwant.com X X
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® 3-1-5y ¢ < Top50 IPv6
! K in |t K Jin
IPv6 IPv6
1 | google.com T X 26 | linkedin.com T X
2 | youtube.com T X 27 | hdfcbank.com T X
3 | facebook.com T X 28 | oneindia.com T X
4 | instagram.com T X 29 | indiatimes.com T X
5 | xnxx.health T X 30 | weather.com T X
6 | amazon.in T T | 31 | gogoanimes.fi T X
7 | xhamster42.desi T X 32 | sexvid.pro T X
8 | whatsapp.com T X 33 | eenadu.net T X
9 | gtp.fyi T X 34 | byjus.com X X
10 | wikipedia.org T X 35 | zupee.com T X
11 | xhamster.com T X 36 | zerodha.com T X
12 | twitter.com X X 37 | aniwatchtv.to T X
13 | flipkart.com X X 38 | spankbang.party T X
14 | quora.com X X 39 | duckduckgo.com X X
15 | bing.com T X 40 | imdb.com X X
16 | cricbuzz.com X X 41 | xnxx3.com T X
17 | openai.com X 42 | microsoft.com T X
18 | Ltamilmv.tax X 43 | netflix.com T X
19 | google.co.in T T | 44 | github.com X X
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20 | 1tamilblasters.fans T X 45 | jiocinema.com T

21 | reddit.com T X 46 | yahoo.com T

22 | passfixx.com X X 47 | toppr.com X

23 | multimovies.art T X 48 | gqorno.com T

24 | xvideos.com X X 49 | xnxx.com X

25 | pornhub.com X X 50 | yomovies.stream T
® 3-1-6y Cu wnU Top50  IPv6

1 | google.com T X 26 | shp.ee X
2 | youtube.com T X 27 | kisskh.co T
3 | facebook.com T X 28 | kshow123.tv T
4 | colamanga.com T X 29 | mangafreak.me T
5 | pornhub.com X X 30 | comick.io T
6 | twitter.com X X 31 | anix.to T
7 | xhtab3.com X 32 | mepsfpx.com.my T
8 | reddit.com X 33 | Ik21official.mom T
9 | shopee.com.my X T | 34 | erolabs.com T
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t K my |} K my
IPv6 IPv6
10 | tiktok.com X X 35 | mgeko.com T X
11 | xhamster.com T X 36 | lazada.com.my T T
12 | aniwatchtv.to T X 37 | maybank2u.com.my | X T
13 | wikipedia.org T X 38 | mangakatana.com T X
14 | instagram.com T X 39 | shinigami.cx T X
15 | whatsapp.com T X 40 | hmetro.com.my T T
16 | gtp.fyi T X 41 | doobs.pro T X
17 | d000d.com T X 42 | toongod.org T X
18 | battwo.com T X 43 | waisheph.com X X
19 | happymh.com T X 44 | novelupdates.com T X
20 | d0000d.com T X 45 | kissasiantv.la T X
21 | 69shu.pro T X 46 | manhwaclan.com T X
22 | aniwave.vc T X 47 | openai.com T X
23 | anichin.top T X 48 | nhentai.to T X
24 | Xvideos.com X X 49 | 9hentai.com T X
25 | harimanga.com T X 50 | moe.gov.my X T
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® 3-1-7y <Cuy Topb50 IPv6

! K two |t K

IPv6 IPv6
1 | google.com T X 26 | dcard.tw T
2 | youtube.com T X 27 | ettoday.net X
3 | facebook.com T X 28 | Itn.com.tw X
4 | yahoo.com T X 29 | chinatimes.com X
5 | happymh.com T X 30 | pixnet.net X
6 | manhuagui.com X X 31 | 18comic.vip T
7 | ptt.cc T X 32 | bg3.co X
8 | colamanga.com T X 33 | sto.cx T
9 | wikipedia.org T X 34 | baozimh.com T
10 | line.me X X 35 | weather.com T
11 | gamer.com.tw X T | 36 | novel543.com T
12 | udn.com X X 37 | pchome.com.tw X
13 | 69shu.pro T X 38 | hjwzw.com X
14 | czbooks.net T X 39 | xbanxia.com T
15 | pornhub.com X X 40 | momoshop.com.tw X
16 | jable.tv T X 41 | tbmanga.com X
17 | xvideos.com X X 42 | bilibili.com X
18 | hanimel.me T X 43 | bqg9527.net T
19 | google.com.tw T T | 44 | baidu.com T
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20 | wnacg.com T X 45 | reurl.cc X

21 | mobile01.com X X 46 | boylove.cc X

22 | shopee.tw X T | 47 |linovelib.com T

23 | twitter.com X X 48 | cwa.gov.tw T

24 | instagram.com X 49 | 18comic.org T

25 | gimy.ai T X 50 | tvbs.com.tw X
@ 3-1-8y CuA Top50  IPv6

1 | google.com T X 26 | openai.com T
2 | youtube.com T X 27 | imdb.com X
3 | reddit.com T X 28 | microsoft.com T
4 | facebook.com T X 29 | office.com T
5 | amazon.com T X 30 | live.com T
6 | pornhub.com X X 31 | netflix.com T
7 | wikipedia.org X 32 | xhamster.com T
8 | yahoo.com X 33 | onlyfans.com X
9 | duckduckgo.com X X 34 | walmart.com X
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! K .us | K .us
IPv6 IPv6
10 | twitter.com X X 35 | usps.com T X
11 | xvideos.com X X 36 | msn.com X X
12 | instagram.com T X 37 | dailymail.co.uk T X
13 | weather.com T X 38 | accuweather.com X X
14 | bing.com T X 39 | zillow.com X X
15 | cnn.com T X 40 | instructure.com X X
16 | nytimes.com X X 41 | pinterest.com X X
17 | tiktok.com X X 42 | indeed.com X X
18 | microsoftonline.com | X X 43 | etsy.com X X
19 | quora.com X X 44 | apple.com T X
20 | espn.com T X 45 | discord.com X X
21 | ebay.com X X 46 | fanfiction.net T X
22 | Xnxx.com X X 47 | nypost.com X X
23 | foxnews.com X X 48 | paypal.com X X
24 | linkedin.com T X 49 | zoom.us T T
25 | twitch.tv X X 50 | homedepot.com X X
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! K vn |t K vn
IPv6 IPv6
1 | google.com T X 26 | hentaivn.blue T X
2 | youtube.com T X 27 | thegioididong.com X X
3 | facebook.com T X 28 | lazada.vn X T
4 | nettruyenff.com T X 29 | wikisach.net T X
5 | vhexpress.net T X 30 | dualeotruyenpi.com T X
6 | vixx.moe T X 31 | nhattruyenbing.com T X
7 | nettruyenee.com T X 32 | twitter.com X X
8 | truyenqgvn.com T X 33 | hentaivn.tv T X
9 | nettruyenbb.com T X 34 | tiktok.com X X
10 | truyenfull.vn T T | 35| kenhl4.vn X T
11 | metruyencv.info T X 36 | gadc.net T X
12 | animevietsub.io T X 37 | ungtycomicsvip.com | X X
13 | shopee.vn X T | 38 | tuoitre.vn X T
14 | zalo.me X X 39 | dualeotruyennet.com| T X
15 | wordpress.com X X 40 | xvideos.com X X
16 | 24h.com.vn X T | 41 | truyenwikidich.net T X
17 | wikipedia.org X 42 | sextopl.sbs T X
18 | dualeotruyenza.com X 43 | hentaiz.vc T X
19 | google.com.vn T T | 44 | nettruyenhh.com T X
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20 | dantri.com.vn X T | 45| baomoi.com T X
21 | sextopl.sh T X 46 | xosodaiphat.com T X
22 | hentaivn.one T X 47 | bongdaplus.vn X T
23 | vietjack.com X X 48 | truyenyy.pro T X
24 | pornhub.com X X 49 | cellphones.com.vn X
25 | voz.vn T T | 50 | nettruyenco.vn T

® 3-1-10y <Cus Top50 IPv6 Q

ﬁﬁﬁﬁﬁ

1 | google.com T live.com

2 | youtube.com T 27 | netflix.com T
3 | facebook.com T 28 | quora.com X
4 | pornhub.com X 29 | office.com T
5 | wikipedia.org T 30 | vk.com X
6 | twitter.com X 31 | globo.com X
7 | instagram.com T 32 | imdb.com X
8 | reddit.com T 33 | aliexpress.com X
9 | xvideos.com X 34 | cnn.com T
10 | duckduckgo.com X 35 | nytimes.com X
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11 | amazon.com T 36 | pinterest.com X
12 | yahoo.com T 37 | github.com X
13 | tiktok.com X 38 | uol.com.br T
14 | weather.com T 39 | onlyfans.com X
15 | yahoo.co.jp X 40 | ebay.com X
16 | bing.com T 41 | amazon.co.jp T
17 | whatsapp.com T 42 | discord.com X
18 | xnxx.com X 43 | marca.com T
19 |yandex.ru T 44 | apple.com T
20 | openai.com T 45 | spotify.com T
21 | xhamster.com T 46 | msn.com X
22 | microsoftonline.com X 47 | espn.com T
23 | twitch.tv X 48 | dailymail.co.uk T
24 | microsoft.com T 49 | bbc.com T
25 | linkedin.com T 50 | canva.com T

X))o~ A Top50 ¢ IPv6 né 03]
©~® 3-1-186& 3-1-10 Al O"né ANpHz oy
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CHnMnTop50 Kk IPv6ewW P néy D6 3-1-11
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50 IPv6 AW 27 WhVvYeE.
IPv6 LT, Q > ccTLD K IPV6
I Kk IPv6 wWb  oYDTX 33.33%Z"
WoA B K

@ 3-1-1ly <Cu o~ AN Top50 IPv6

A

mwWwWwo Yy
N/

n €

M Top
K
é

50%

1 AU ® 28 56.00% 18 9 50.00%
2 BE PR 37 74.00% 21 17 80.95%
3 DE 31 62.00% 20 14 70.00%
4 FR A 29 58.00% 16 8 50.00%
5 IN - 37 74.00% 2 2 100.00%
6 MY wn O 41 82.00% 6 3 50.00%
7 TW % 28 56.00% 9 3 33.33%
8 us g 24 48.00% 1 1 100.00%
9 VN 7 33 66.00% 12 4 33.33%
10 ”v 29 58.00%
I xdy
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! K au t K au
IPv6 IPv6

1 | google.com T X 26 | bom.gov.au X T
2 | youtube.com T X 27 | my.gov.au T T
3 | facebook.com T X 28 | smh.com.au T T
4 | reddit.com T X 29 | microsoft.com T X
5 | news.com.au T T | 30 |theguardian.com T X
6 | wikipedia.org T X 31 | xvideos.com X X
7 |instagram.com T X 32 | bbc.com T X
8 | ozbargain.com.au X T | 33| nsw.gov.au X T
9 | pornhub.com X X 34 | ato.gov.au T T
10 | abc.net.au X 35 | nine.com.au T T
11 | amazon.com.au T T | 36 | bunnings.com.au T T
12 | bing.com T X 37 | dailymail.co.uk T X
13 | netflix.com T X 38 | msn.com X X
14 | google.com.au T T | 39 |tiktok.com X X
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15 | microsoftonline.com | X 40 | nytimes.com X
16 | duckduckgo.com X 41 | vic.gov.au T
17 | chatgpt.com T 42 | 9news.com.au T
18 | live.com 43 | commbank.com.au T
19 | x.com X 44 | quora.com X
20 | office.com T 45 | weather.com X
21 | realestate.com.au T 46 | seek.com.au T
22 | yahoo.com T 47 | woolworths.com.au T
23 | ebay.com.au X 48 | auspost.com.au T
24 | linkedin.com T 49 | twitch.tv X
25 | twitter.com X 50 | imdb.com X
@ 3-1-13y 31 w21 Top50 IPv6 Q

1 | google.com T 26 | chatgpt.com X
2 | youtube.com T 27 | tiktok.com X
3 | facebook.com T 28 | microsoftonline.com X
4 | hin.be T 29 | twitter.com X
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5 | wikipedia.org T X 30 | buienradar.be T T
6 | google.be T T | 31| fgov.be T T
7 | vrt.be T T | 32| linkedin.com T X
8 | bing.com T X 33 | telenet.be T T
9 | instagram.com T X 34 | office.com T X
10 | sporza.be T 35 | microsoft.com T X
11 | belgium.be T T | 36 | msn.com X X
12 | live.com T X | 37 | whatsapp.com T X
13 | pornhub.com X X 38 | twitch.tv X X
14 | weather.com T X 39 | 2dehands.be X T
15 | nieuwsblad.be X T | 40 |itsme.be T T
16 | com.be X T | 41 | standaard.be X T
17 | rtbf.be T T | 42| booking.com X X
18 | girogate.be X T | 43 |amazon.fr T X
19 | reddit.com T X | 44 | yahoo.com T X
20 | bol.com X X 45 | sudinfo.be T T
21 | x.com X X 46 | gva.be X T
22 | meteo.be X T | 47 |immoweb.be T T
23 | netflix.com X 48 | demorgen.be T T
24 | ecosia.org X 49 | itsme.services X X
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25 | duckduckgo.com X X 50 | aliexpress.com X X

® 3-1-147 3y Top50  IPv6 Q

1 | google.com T X | 26 |focus.de T T
2 | youtube.com T X 27 | netflix.com T X
3 | amazon.de T T | 28 | whatsapp.com T X
4 | google.de T 29 | t-online.de T T
5 | wikipedia.org T X 30 | pornhub.com X X
6 | facebook.com T X | 31 | wetteronline.de T T
7 | bing.com T X 32 | tiktok.com X X
8 | instagram.com T X | 33 |web.de X T
9 | duckduckgo.com X X | 34 | mydealz.de T T
10 | aniworld.to X X 35 | zdf.de X T
11 | twitch.tv X X 36 | welt.de T T
12 | kleinanzeigen.de T T | 37 | msn.com X X
13 | reddit.com T X 38 | twitter.com X X
14 | bild.de X T | 39| yahoo.com T X
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15 | weather.com T X 40 | gmx.net X X
16 | pornhub.org X X 41 | xhamster.com T X
17 | ebay.de X T | 42 | ardmediathek.de X T
18 | paypal.com X X 43 | ecosia.org T X
19 | spiegel.de X T | 44 |linkedin.com T X
20 | x.com X X | 45 |idealo.de T T
21 | n-tv.de T T | 46 | kicker.de T T
22 | wetter.com X X | 47 | bahn.de T T
23 | chatgpt.com T X 48 | immobilienscout24.de, X T
24 | dhl.de T | 49 | transfermarkt.de T T
25 | tagesschau.de T 50 | zeit.de X T
® 3-1-15y 31 A Top50 IPV6 Q

1 | google.com T X 26 | weather.com T X
2 | youtube.com T X 27 | actu.fr X T
3 | facebook.com T X 28 | programmetv.net X X
4 | google.fr T T | 29 | jeuxvideo.com X X
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5 | wikipedia.org T X 30 | linkedin.com T X
6 | amazon.fr T T | 31 | tiktok.com X X
7 | bing.com T X | 32| free.fr T T
8 | pornhub.com X X 33 | xvideos.com X X
9 | leboncoin.fr X T | 34 | laposte.fr X T
10 | yahoo.com T X 35 | papadustream.mov T X
11 | instagram.com T X 36 | france.tv T X
12 | francetvinfo.fr T T | 37 | 20minutes.fr X T
13 | lemonde.fr X T | 38 | chatgpt.com T X
14 | Xx.com X X | 39 |leparisien.fr T T
15 | orange.fr T T | 40 |reddit.com T X
16 | lefigaro.fr T 41 | ameli.fr T T
17 | live.com T X | 42 | xhamster.com T X
18 | meteofrance.com X X 43 | microsoft.com T X
19 | lequipe.fr X T | 44 | msn.com X X
20 | ouestfrance.fr X 45 | ladepeche.fr X T
21 | twitch.tv X X 46 | servicepublic.fr X T
22 | ecosia.org T X | 47 | marmiton.org T X
23 | twitter.com X X 48 | cdiscount.com X X
24 | bfmtv.com X X 49 | aliexpress.com X X
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25

netflix.com

50

gwant.com

® 3-1-16y

LY

= Top 50

IPv6 Q

1 | google.com T 26 | ltamilmv.cz T
2 | youtube.com T 27 | 1tamilblasters.link T
3 | facebook.com T 28 | hdfcbank.com T
4 |instagram.com T 29 | stake.com X
5 | whatsapp.com T 30 | incometax.gov.in T
6 | xhamster42.desi T 31 | weather.com T
7 | amazon.in T 32 | oneindia.com T
8 | wikipedia.org T 33 | economictimes.com T
9 | chatgpt.com T 34 | india.com T
10 | bing.com T 35 | ndtv.in T
11 | xhamster.com T 36 | gsmarena.com X
12 | flipkart.com X 37 | msn.com X
13 | quora.com X 38 | jiocinema.com T
14 | google.co.in T 39 | sexvid.pro T
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15 | x.com X X 40 | pinterest.com

16 | linkedin.com T X | 41 | github.com

17 | reddit.com T X 42 | byjus.com

18 | yahoo.com T X | 43 | xham.live

19 | rgr.one T X 44 | qorno.com

20 | xvideos.com X X | 45 |irctc.co.in

21 | indiatimes.com T X 46 | uidai.gov.in

22 | openai.com X 47 | primevideo.com

23 | twitter.com X X 48 | imdb.com

24 | netflix.com T X |49 | pmbet.in

25 | microsoft.com T X 50 | microsoftonline.com
® 3-1-17% 31 wn U Top50 IPv6

1 | google.com T X 26 | thestar.com.my
2 | youtube.com T X 27 | msn.com

3 | facebook.com T X | 28 | bing.com

4 | shopee.com.my X T | 29 | openai.com
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5 | whatsapp.com T X 30 | moe.gov.my X T
6 | wikipedia.org T X 31 | cari.com.my X T
7 | tiktok.com X X 32 | rgr.one T X
8 | tracksummer.com X X 33 | canva.com T X
9 | instagram.com T X 34 | quora.com X X
10 | reddit.com T X 35 | office.com T X
11 | x.com X X 36 | microsoft.com T X
12 | chatgpt.com T X 37 | freemalaysiatoday.con X
13 | xhtab4.com T X | 38 |asianc.sh T X
14 | twitter.com X X 39 | linkedin.com T X
15 | xhamster.com T X 40 | gsmarena.com X X
16 | hmetro.com.my T T | 41| telegram.org T X
17 | yahoo.com T X 42 | mepsfpx.com.my T T
18 | malaysiakini.com T X 43 | duckduckgo.com X X
19 | pornhub.com X X 44 | microsoftonline.com X X
20 | maybank2u.com.my | X T | 45| malaymail.com T X
21 | bharian.com.my T T |46 |live.com T X
22 | netflix.com T X | 47 | sinchew.com.my T T
23 | google.com.my T T | 48 | mudah.my X

24 | onelink.to X X 49 | chinapress.com.my T
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25 | lazada.com.my T T

50 | tamildhool.net T X

® 3-1-187 vy

Top 50 IPv6 Q

1 | google.com T 26 | pornhub.com X X
2 | youtube.com T 27 | 69shuba.cx X X
3 | facebook.com T 28 | pixnet.net X X
4 | yahoo.com T 29 | pchome.com.tw X T
5 | ptt.cc T 30 | chatgpt.com T X
6 | wikipedia.org T 31 | cwa.gov.tw T T
7 | gamer.com.tw X 32 | momoshop.com.tw X T
8 |line.me T 33 | tvbs.com.tw X T
9 | udn.com X 34 | twitter.com X X
10 | google.com.tw 35 | hanimel.me T X
11 | instagram.com T 36 | wnacg.com T X
12 | shopee.tw X 37 | threads.net T X
13 | mobile01.com X 38 | storm.mg X X
14 | czbooks.net T 39 | setn.com X X
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15 | ettoday.net X X 40 | 69shuba.pro X X
16 | ltn.com.tw X T | 41|bg3.co X X
17 | gimy.ai T X 42 | 104.com.tw X T
18 | dcard.tw T T | 43 |reurl.cc X X
19 | chinatimes.com X X 44 | 7-11.com.tw T T
20 | x.com X X 45 | hjwzw.com X X
21 | twitch.tv X X 46 | bing.com T X
22 | msn.com X X | 47 | nat.gov.tw X T
23 | jable.tv T X | 48 |twmanga.com T X
24 | xvideos.com X X | 49 | 18comic.vip T X
25 | netflix.com T X | 50 |disp.cc X X
® 3-1-19% 3Jyu~" Topbso IPv6 Q

1 | google.com T X 26 | foxnews.com T X
2 | youtube.com T X 27 | netflix.com T X
3 | reddit.com T X 28 | msn.com X X
4 | amazon.com T X |29 |live.com T X
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5 | facebook.com T X | 30 | office.com T X
6 | yahoo.com T X 31 | espn.com T X
7 | duckduckgo.com X X 32 | microsoft.com T X
8 | wikipedia.org T X 33 | usps.com T X
9 | bing.com T X 34 | zillow.com X X
10 | instagram.com T X 35 | imdb.com X X
11 | pornhub.com X X 36 | xnxx.com X X
12 | x.com X X 37 | apple.com T X
13 | weather.com T X 38 | pinterest.com X X
14 | twitter.com X X 39 | discord.com X X
15 | xvideos.com X X 40 | accuweather.com X X
16 | cnn.com T X 41 | roblox.com X X
17 | microsoftonline.com | X X 42 | indeed.com X X
18 | nytimes.com X X 43 | homedepot.com X X
19 | linkedin.com T X 44 | paypal.com X X
20 | tiktok.com X X | 45 | dailymail.co.uk T X
21 | ebay.com X X 46 | etsy.com X X
22 | chatgpt.com T X 47 | amazonaws.com X X
23 | quora.com X X 48 | zoom.us T T
24 | walmart.com X X 49 | temu.com X X
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25 | twitch.tv X X

50 | fextralife.com T X

IPv6 Q

® 3-1-20y 30 |

Top 50

1 | google.com T X 26 | bongdaplus.vn X
2 | youtube.com T X 27 | dienmayxanh.com X
3 | facebook.com T X | 28 | yahoo.com T
4 | vnexpress.net X X 29 | vixx.lol T
5 | 24h.com.vn X T | 30 |instagram.com T
6 | shopee.vn X T | 31|znews.vn X
7 | google.com.vn T T | 32| cafef.vn X
8 | zalo.me X X 33 | nettruyenaa.com T
9 | truyenqqviet.com T X 34 | voz.vn T
10 | dantri.com.vn X 35 | vIxx.mobi T
11 | tuoitre.vn X 36 | cellphones.com.vn X
12 | coccoc.com X X 37 | truyenwikidich.net

13 | wikipedia.org T X 38 | bing.com

14 | thegioididong.com X X 39 | nhathuoclongchau.com.y X
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15 | tiktok.com X X 40 | soha.vn X

16 | truyenfull.vn T T | 41| x0so.com.vn T

17 | metruyencv.info T X 42 | x.com X X
18 | chatgpt.com T X 43 | laodong.vn X T
19 | thuvienphapluat.vn X T | 44| tienphong.vn T T
20 | viethamnet.vn X T | 45]|lazada.vn T T
21 | xosodaiphat.com T X 46 | openai.com T X
22 | msn.com X X 47 | animevietsub.app T X
23 | kenhl4.vn X T | 48| vietjack.com X X
24 | baomoi.com T X | 49 | chinhphu.vn X T
25 | thanhnien.vn X T | 50 | roblox.com X X

® 3-1-21y 3jusg Topbso IPv6 Q

cl o Jews] [ [ e
1 | google.com T 26 | twitch.tv X
2 | youtube.com T 27 | microsoft.com T
3 | facebook.com T 28 | microsoftonline.com X
4 | wikipedia.org T 29 | Xxnxx.com X
5 |instagram.com T 30 | office.com T
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6 |reddit.com 31 | xhamster.com

7 | pornhub.com 32 | openai.com

8 | bing.com 33 | quora.com

9 | x.com 34 | vk.com

10 | whatsapp.com 35 | aliexpress.com

11 | xvideos.com 36 |discord.com

12 |yahoo.com 37 | pinterest.com

13 | amazon.com 38 | github.com

14 | twitter.com 39 |roblox.com

15 | duckduckgo.com 40 | cnn.com

16 | chatgpt.com 41 | imdb.com

17 | tiktok.com 42 | canva.com

18 | yandex.ru 43 | globo.com

19 |yahoo.co.jp 44 | apple.com

20 | weather.com 45 | nytimes.com X
21 | netflix.com 46 | bbc.co.uk T
22 | msn.com 47 | amazon.co.jp T
23 | naver.com 48 | spotify.com T
24 | live.com 49 | mail.ru T
25 | linkedin.com 50 | booking.com X
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® 3-1-22y J3N 0~ AN Top50 IPv6 mé

1 58.00% 55.00%
2 BE "E 31 62.00% 20 13 65.00%
3 DE 30 60.00% 23 15 65.22%
4 FR A 27 54.00% 17 8 47.06%
5 IN T e 33 66.00% 7 4 57.14%
6 MY wn O 33 66.00% 13 7 53.85%
7 TW % 23 46.00% 12 4 33.33%
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8 us R 24 48.00% 1 100.00%

9 VN f 24 48.00% 22 27.27%
J]

10 Yi %dy 27 54.00%
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~ [T 1PvE Measurement Maps x  + - b4
<« [&] 25 statslabs.apnic.net/ipve @ 47 [} ( :
cc Country IPv6 Capable IPv6 Preferred Samples
IN  India, Southem Asia, Asia 79.44% 78.05% 115,287,587
BL Saint Barthelemy, Caribbean, Americas 78.13% 77.03% 814
MY  Malaysia, South-Eastern Asia, Asia 70.71% 67.38% 7,202,625
FR France, Western Europe, Europe 68.27% 67.45% 8,348,702
BE Belgium, Western Europe, Europe 66.75% 65.50% 1,690,851
SA  Saudi Arabia, Western Asia, Asia 65.79% 64.08% 6,011,465
DE Germany, Western Europe, Europe 65.55% 64.71% 7,577,157
VN Vietnam, South-Eastern Asia, Asia 59.63% b7.64% 8391277
UY  Uruguay, South America, Americas 59.40% 59.00% 944 425
TW Taiwan, Eastern Asia, Asia 58.24% 49.52% 6,159,447
US  United States of America, Northern America, Americas 56.91% 55.81% 73,014,297
GR Greece, Southern Europe, Europe 56.86% 56.43% 1,510,356
LK  Sri Lanka, Southern Asia, Asia 56.12% 54.66% 1,053,457
IL lerael, Western Asia, Asia 55.45% 51.34% 2,810,519
JP  Japan, Eastern Asia, Asia 55.16% 52.49% 26699570
NP Nepal, Southem Asia, Asia 54.39% 53.25% 2,162,480
LI  Liechtenstein, Western Europe, Europe 53.08% 52.92% 6,875
MS Montserrat, Caribbean, Americas 52 35% 52.30% 2,019
AE  United Arab Emirates, Western Asia, Asia 51.97% 50.78% 738,354
MX Mexico, Central America, Americas 51.86% 51.34% 19,645,907
HU Hungary, Eastern Europe, Europe 51.63% 51.07% 1,558,148
PR Puerto Rico, Caribbean, Americas 5153% 50.92% 1,519,540
GT  Guatemala, Central America, Americas 50.79% 50.19% 802,160
Fl Finland, Northern Europe, Europe 50.54% 49 83% 1,130,574
MM  Myanmar, South-Eastern Asia, Asia 48 69% 47.91% 912,902
CH Switzerland, Westemn Europe, Europe 48.42% 47 94% 589763
BR Brazil, South America, Americas 48.36% 47.78% 28257685
»
3-1-3y 5 , A Country code
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https://stats.labs.apnic.net/ipv6
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B @,-M e B S28 6 AL B/ IEA Mo h2Gie—H E 2018) M S 2020 M S 2021 M S 2022] M S 2023 M S 2024 M i
3-1-4y vy IPvbv 1 0]

ASN AS Name IPv6 Capable IPv6 Preferred Samples
AS3462  HINET Data Communication Business Group 30.68% 29.05% 491,670
AS17421  EMOME-NET Mohile Business Group 93.82% 89.24% 320,280
AS9674  FET-TW Far EastTone Telecommunication Co., Ltd. 91.99% 7447% 242508
AS24158 TAWANMOBILE-AS Taiwan Mohile Co., Ltd. 90.24% 87.30% 218,715
AS38841 KBRO-AS-TW kbro CO. Ltd. 24 39% 18.71% 79131
AS24157  VIBO-NET-AS Taiwan Star Telecom Corporation Limited .Former Vibo Telecom Inc. 36.30% 3489% 66,208
AS9416  MULTIMEDIA-AS-AP Hoshin Multimedia Center Inc. 051% 0.13% 57,628
AS24164 UBBNET-AS-TW UNION BROADBAND NETWORK 16.05% 12.98% 39,526
AS131596 TBCOM-NET TBC 1.23% 0.79% 31467
AS131591 AMBIT-AS-TW Ambit Microsystem Corporation 82.50% 7386% 31441

3-1-5y vy IASP IPv6v 1 0

(<), &1 ASName =A h K P

APNIC Labs "H WA NbBz cEASNoy EAS Name y e IPv6

Capable y ce IPv6 Prefered 1, e Samples Y. 3-1-5"H vy
W] & Sample® K* & b Y "HX IASP A & Samplex F
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cE AS

<
€l
X

LW Y K péyMEASName, SA b
Name» P N AW

(3 )k IPvEY IPv6 Capabley i

NH M vi IPv6Aw| a ®» BAAVRA ™ Mu

LY
(t )IPv6N Y IPv6 Preferredy

"1 n IPv4y IPv6A AN | a » BAAVA™ MU K]

ty, > 3€EIASPIPv6Y A G NJ

il

. YAl .V APNICLabsH wA Y na 20247
YE 1137y 5b 2w'H avVv: | Oy W21 Y VA Vv =y
wnOyy v u 1 YQ94 0~ wWé ANA> 3€EIASPT IPV6Y i1

o t® 3-1-23"Hy |

@ 3-1-23y < O~ we N> 3€ IASPI IPv6y i 0

ASN-TELSTRA Telstra 0
Limited 77.79% | 797,450

AS1221

ASag04| MPX-AS 'I\_"%Op'ex PTY | 0.10% | 261,351
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A ASN ASE IPVe | sampl
Y coy AS Name Capable | ~AMPES
TPGINTERNET-AP TPG 0
AS7545 T 7.20% 183,714
AS5432 PROXIMUSISP-AS 75.31% 156,583
AS6848 TELENET-AS 84.04% 112,698
BE
ORANGE_BELGIUM_SA
AS47377, New company nameis | 0.16% 49,050
Orange Belgium SA
DTAG Internet service i
AS3320 provider operations 79.82% 601,128
DE VODANET International 5
SRS IP-Backbone of Vodafone 61.71% | 404,298
AS6805 TDDE-ASN1 74.06% 216,501
AS3215| France TelecomOrange | 85.96% | 605,156
FR AS15557 LDCOMNET 60.16% 306,421
AS5410 BOUYGTEL-ISP 83.11% 283,671
RELIANCEJIOIN
AS55836  Reliance Jio Infocomm | 97.13% | 9,393,792
Limited
IN BHARTI-MOBILITY -AS-
AS45609 AP Bharti Airtel Ltd. AS | 90.50% | 5,007,494
for GPRS Service
AS38266 V'L'AS'APLY(;’dafO”e Ided g7.15% | 1,030,066
TTSSBMY TM
AS4788 TECHNOLOGY 59.28% 508,740
MY SERVICES SDN. BHD.
AS9534 82.39% 340,091

MAXIS -AS1-AP Binariang
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i N ASN IASP IPv6 s |
amples
Y coy AS Name Capable >
Berhad
DIGIIX -AP DIiGi
AS4818 | Telecommunications Sdn| 82.68% 249,267
Bhd.
HINET Data
AS3462 | Communication Business 32.29% 432,255
Group
EMOME-NET Mobile
(0)
7 TW AS17421 Business Group 94.70% 292,465
FET-TW Far EastTone
AS9674 | Telecommunication Co.,| 93.08% 215,648
Ltd.
AS4788 COMCAST-7922 83.92% | 2,319,339
8 us AS9534 ATT-INTERNET4 83.44% | 1,960,226
AS4818 CELLCO-PART 03.87% | 1,428,782
AS7552 V'ETE'—'(’;S'AP Viettel | 65 8905 | 975,352
roup
9 VN AS45899 VNPT-AS-VN VNPT Corp| 52.93% 826,598
FPT-AS-AP FPTTelecom 0
AS18403 Company 66.19% 381,597
Xy Gl IASPIPv6V i1 oune
(o~ Wé AN IPBY i
Al "~ APNIC'H WA NYWt wo~™ wé
NBz ©F W21 VA y <y wnUOyy ya y I
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QoM AMIPWBY W | ® 3-1-24"Hy |

& 3-1-24y <C O~ Wé AN IPVGY R
N ¥ CCy NYMin, ¥ N IPV6YV i
1 AU ® 43.2%%
2 BE A2 1 66.72%
3 DE 66.01%
4 FR A 68.20%
5 IN Ce 79.52%
6 MY wn O 70.4%%
7 TW Y 57.73%
8 US g 58.08%
9 VN f 60.5%%

A)o~ wWé A> B3EIASP b F PR

€M AN"HX IASPA cSamplesf LYWt N "HX o

A YV KW pévMEASName, A b AK zZP
WYt o 3-1-25£ 84 A> 3EIASP b+ F Pl

S N yvVY < O~ vé NZ> 3€IASP
b F P A TP723o 37.75%11VYZ" 60%W O Y' @
> 3€ IASPA o zX T Byt ®ORL
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® 3-1-25¢y QI in N> 3€ IASP b F A
N >
Mt . > 3€E IASP, B3€'if‘sppm
Tel stra Corporat
© Optus 71. 68%
TPG Tel ecom Li mi
Proxi mus
A2 1 Tel enet 85. 06 %
Orange Bel gium
Deut sche Tel ekom
3 Voda¥eneg 71.41%
Tel e f@enrintaan y
Orange
4 |A France LDCOM Net 68.21%
Bouygues Tel ecom
Reliance Jio I|Inf
5 - Bhart YPAyTrtel 76. 15%
Vodaf oneYrl dyea Lt
Tel ekom Mal aysi a
wn U Maxis Communicat 66. 44%
Cel comDi &P Ber ha
Chunghwa Tel ecom
Y 62. 30%
CHT M&li e
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Far EXsT®ne

COMCAST

8 | AT &T 37.75%

Cel l co Preertyner sh

Viettel Group

9 [ VNPT Corop 88.97%

FPT Tel ecom Comp

Yo~ wWé AM> 3EIASP b O PR

~  APNIC Labs'H WA NY| uwnéo~wWé ANM> 3€

IASP b ’ Py IPv6v 1 ASNY . L Y. ®
3-1-26"Hy |
& 3-1-26y Gl O~ Wé ANM> 3€IASP b 0 P A

Telstra Corporation Limite¢ 46.00% | 77.79% | AS1221

1 AU Optus 15.08% | 0.10% AS4804

TPG Telecom Limited 10.60% 7.20% AS7545

2 BE Proximus 41.84% 75.31% AS5432

262



IASP

IASP I

A S . il IASP
Y CCy P | v ASN

Telenet 30.11% | 84.04% | AS6848
OrangeBelgium 13.11% 0.16% AS47377
Deutsche Telekom AG 35.13% | 79.82% | AS3320

DE Vodafon& P ¥y 23.63% | 61.71% | AS3209
Telefonica Germany 12.65% | 74.06% | ASG6805
Orange 34.53% | 85.96% AS3215

FR France LDCOM Networks| 17.49% | 60.16% | AS15557
BouyguesTelecom 16.19% | 83.11% | AS5410
Reliance Jio Infocomm 46.36% | 97.13% | AS55836

IN Bharti AirtefyY P ¥ 24.71% | 90.50% | AS45609
Vodafone Idea Lt&f P ¥ 5.08% 87.15% | AS38266
Telekom Malaysia Berhad| 30.78% | 59.28% | AS4788

my | Maxis - Communication g gey | 82399 | AS9534
Berhad
CelcomDigiBernad Py | 15.08% | 82.68% AS4818
Chunghwa Telecom 28.64% | 32.29% | AS3462

TW CHT Mobile¥ P ¥ 19.37% | 94.70% | AS17421
Far EasToné p ¥y 14.29% | 93.08% AS9674
COMCAST 15.34% | 83.92% AS7922

US AT&T 1296% 83.44% AS7018
Cellco Partnershipp ¥y 9.45% 93.87% AS6167
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Viettel Group 39.74% | 65.89% | AS7552
9 VN VNPT Corp 33.68% | 52.93% | AS45899
FPT Telecom Company 15.55% | 66.19% | AS18403
X)O0~" WéE N> 3E€ IASPIPVGYV i oY
O~ weé NI IPv6 via nu > 3 € IASP IPv6yV 1

o YY & 3-1-27"Hy |

@ 3-1-27v¥é¢ N IPv6 vinon
. 3> IPv6m W»o |, Telstra Corporation Limited
43.22%Y 1 5 e@Qp © €A e @Y na 20107
32, LYE |[yE 997y O Z M IPveY
1057 ¥ EB Y ' Z K IPveru
50n a 202471 W IPV6 » Z 4 /b
YE 1137y5 '
Y , Optus
b B 43% ) N v :
1 © 5> © 2€ -w Y v ©
~e@|  na2008TYE 977y3n
a 2010TYE 1107y Y Optus
IPv6 A é J] na 20117YE
1007y OYOptus E IPV6®
oYu, B Adam W IPv6 L
, TPG Telecom Limited
X U 7 Ewér %
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N | IPv6 VA 1 > 3€ IASP IPv6V # o Y
by © 2€EG¢ 1@ Y X
27,000e t ARs é \ v Wy o
5,600 ™ 5]
. 3> IPv6r WD |, Proximus
66.72%Y 1 e @ WE)ﬂEU’ VP y )
4. | & B W LUna 2011TY E
. na 2014TYE 1007 y IPV6 (& Yna 20137
103 T ¥ YE 1027y O wWIPv6 Ao ® |
500n a 20167 |na 2022TYE 11171y/ D J 7
YE 1057y3|/IPv6d  "HXW N Aw vl
b 13 50%, . Telenet
|-AO - .
1 mo1 ACN"™ . —e@Y>Uovna
1996TYE 857TyY BOmo1 A
VY Mecheley Y 121 EAX
e@QY 1+ P W yEW
E P O |
. OrangeBelgium
e@)Y0na 1996TYE 8TyYe @
BUOWmo1 X Y wep v
é ® |
. 3> IPv6 WD | Deutsche Telekom AG
66.01% 1 €EA -e QYDTAG Ew
6. L Ep M 2 IPv6A M Yu
. na 2013TYE IPv6 Wt Ad W via” Yutadnm
102 T ¥ wIPve GO Kk |
4 é M “H IPveY W
& ® K IPV6A @)
. TelefonicaGermany
e @ B e Y wp v E
G € B » | e@

265




IPv6 Vi N

> 3€ IASP IPv6V # o Y

20 IPV6AJ1 & YW IPv48
s €aw AA E|
. 3> IPv6i WD |  Orange
68.20%Y 1] A € - Y g WEG yp
3.1 y & & |
. na 2015TYE | Oyl ©€M& | b IPv6-Only
104 7 y & W 4 Fu 2}
SWn a 20227 | FranceLDCOM Networks
) YE ULTY8 o W o Ve
A b B 50%, _ _ .
dy y A L 4t France
Telecony ° A Orangg | e @NGCL°~ A
-1 . T T APz
. BouyguesTelecom
e@ Ww VE W VP
é ® Y 1+ b WANJEe AE
(r A
. 3> IPv6i WO |, Reliance Jio Infocomm
79.52%Y 1 JotS - € - 7Y w bz
1.1 X 6 YT tp n Y Jiob €
. na 2016TYE B IPv6-Only Yu wvna A
105 T ¥ ¢Y  pj €EAIPV6 oy X7
50%n a 20197 A IPV6N rb)
YE 1087T¥6| BhartiAirtel
0 N o~
R e@t -0~ - "yg5 > 3€P
"NCY WwWE®Eér @
L
, Vodafone Idea Ltd
e@QA® BsprP KCEQ Y

Sna 20201 YE 109Ty2b 29w Y
Vodafone Idesh # /b £ 325 Y =

3€EP — € J] 5€pP —

L
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N | IPv6 via R > 3€ IASP IPV6V 1 o ~ Y
. 3> IPv6in W9 | TelekomMalaysia Berhad TMy
2.} y & | TM° na 20127YE
. na 20147YE 1017y Ard Yna 20167
103 T y YE 10571y W IPv6 Mobile servicg
SN a 20227 | Maxis Communications Berhad
W | YE mity1t v o VB P JE
.| b B 50% : - TIT ;
U 4 r y e B L e@
IPv6-Onlye®d 3> OPAXT Ae
YH a)
_ DiGi
O~ WP ® Ybg y
y N é ©w Le@b w,
FO VY, y x|
. 3> IPv6ia WD |  Chunghwalelecom
S7.73%Y 1] v CA 1 IPv6A 7 YM —0n
10, | a 2018TYE 1077y2H G 4GP o
. na 2018TYE |71 = IPver55G HiNeto V' 1 i
107 T ¥ IPv6u e Wi-Fi E 7 IPv6Y z X
50%n a 202071 | IPv63 2
YE 1097¥% | CHT mobile
0 _
106 B50% |,y _ap N Yna
20207YE 1097y 56 A o
Y O IPW6® oYu, nrmb
W IPV6 1

., Far EasTone
e@ X LTEY4GyWw u NRY5GyP
Y’ AP | PX B
246% e @Unna 2018TYE 10771y
m IPv6® Yna 2019TYE 1087y
v B 50%W oA u |
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IPv6 via R > 3€ IASP IPV6V # o ~ Y
. 3> IPv6iA WD |, COMCAST
58.08%Y 1] e @ 3 IPV6 A é Yna
12, | 20147TYE 1037y 7bHA b
. na 20147YE |30 e@ @ AGA D 100%A
103 T ¥ An 1
50/n a 20197 AT&T
:EB égf/_'“ AT&T sna 2006TYE 95Tyww 2
4 0’ M 3 IPv63 Y IP 3
> K IPVeY /E WK IPv6AG
& YN c & | Yo R
I A IPV6 1 El
, Cellco Partnership
e @ Ne ¥ Verizonyr 3 > 2
€A O W Y’ IPV6 Vv
COlYP O WY ® WX
Y’  na 2012TYE 1017y 8b =
b 3 25%,
. 3> IPv6 Wo |, Viettel
60.54% 1) T I €A -8 3 e@]
9 | e @b ° Z M > 1Pve
, na 2016TYE [k YvZ4nm IPv6 L
10571y . VNPT Corp
0 . o -
i /g d 31121022_'8 VNPT Corpd U0 na 1995TY E 847 y¥
b B 500/—[ ’ we yE® Y ¢
4 N ® | VNPT Corpb °~ Z
Mk IPv6Yv Z 4 IPV6
L
, FPT Telecom Company
e@>UYYOna 1997TYE 86 TyY
W, £A 4o Y

® Y NMi&® |
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(X)., > 3€EIASP N & &

Al P| o"Wé AM> 3EIASPA 5 sYKW B
IASPAT s NY & 3-1-287Hy |

® 3-1-28y 0" wWé AN, > 3€EIASP N 8 ®

A
IASP IASP N s ®
Y CCy
Tel st r &hnps://www.telstra.com.au/
Corpor g _ S -
Limite Chttps.//zh.W|k|ped|a.orq/z-llw/ e> U -
https://www.optus.com.au/
AU Optus L
https://zh.wikipedia.org/ztw/Optus
TPG Te | https://www.tpgtelecom.com.au/
Li mi t e dhttps://en.wikipedia.org/wiki/TPG Telecom
_ https://www.proximus.be
Proximus o ) . .
https://en.wikipedia.org/wiki/Proximus
https://www?2.telenet.be/
BE Telenet . . o :
https://en.wikipedia.org/wiki/Telenet_(provider)
Orange https://www.orange.be/
Belgium https://en.wikipedia.org/wiki/Orange Belgium
Deutsche https://www.telekom.com
Telekom AG | https://de.wikipedia.org/wiki/Deutsche Telekom
DE Vodafoneéy p | https://www.vodafone.de/
y https://en.wikipedia.org/wiki/VVodafone_Germany
Telefonica https://www.telefonica.de/
Germany https://en.wikipedia.org/wiki/Telef%sC3%B3nica
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https://www.telstra.com.au/
https://zh.wikipedia.org/zh-tw/澳大利亞電信
https://www.optus.com.au/
https://zh.wikipedia.org/zh-tw/Optus
https://www.tpgtelecom.com.au/
https://en.wikipedia.org/wiki/TPG_Telecom
https://www.proximus.be/
https://en.wikipedia.org/wiki/Proximus
https://www2.telenet.be/
https://en.wikipedia.org/wiki/Telenet_(provider)
https://www.orange.be/
https://en.wikipedia.org/wiki/Orange_Belgium
https://www.telekom.com/
https://de.wikipedia.org/wiki/Deutsche_Telekom
https://www.vodafone.de/
https://en.wikipedia.org/wiki/Vodafone_Germany
https://www.telefonica.de/
https://en.wikipedia.org/wiki/Telef%C3%B3nica_Germany

IASP, IASP N s ®©
Y CCy
erman
https://www.orange.com/
Orange S
https://zh.wikipedia.org/ztw/Orange € @)
France http://www.neufceqgetel.fr/
FR LDCOM . . o
Networks https://en.wikipedia.org/wiki/Neuf Cegetel
Bouygues https://www.bouygquestelecom.fr/
Telecom https://en.wikipedia.org/wiki/Bouyques Telecom
Reliance  Jig https://www.jio.com/
Infocomm https://zh.wikipedia.org/zitw/Jio
N Bharti  Airtel | https://www.airtel.in/
YP ¥ https://zh.wikipedia.org/ztw/h - —
Vodafone Idea https://www.myvi.in/vodafonedea
LtdY P ¥ | hitps://zh.wikipedia.org/ztw/Vodafone Idea
WI\;IeIIekor_n https://www.tm.com.my/
alaysia .
Berhgd https://zh.wikipedia.org/ztw/ W n U e @
MY Maxis | hitps://www.maxis.com.my/
Communicatio o . :
ns Berhad https://zh.wikipedia.org/ztw/Y
CelcomDigi https://www.digi.com.my/
Berhad P ¥ | https://en.wikipedia.org/wiki/CelcomDig
Chunghwa https://www.cht.com.tw/
Telecom https://zh.wikipedia.org/zw/M —
TW
CHT Mobile!| https://www.cht.com.tw/home/consumer
YP ¥ https://zh.wikipedia.org/zw/M —
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https://en.wikipedia.org/wiki/Telef%C3%B3nica_Germany
https://www.orange.com/
https://zh.wikipedia.org/zh-tw/Orange_(公司)
http://www.neufcegetel.fr/
https://en.wikipedia.org/wiki/Neuf_Cegetel
https://www.bouyguestelecom.fr/
https://en.wikipedia.org/wiki/Bouygues_Telecom
https://www.jio.com/
https://zh.wikipedia.org/zh-tw/Jio
https://www.airtel.in/
https://zh.wikipedia.org/zh-tw/巴帝電信
https://www.myvi.in/vodafone-idea
https://zh.wikipedia.org/zh-tw/Vodafone_Idea
https://www.tm.com.my/
https://zh.wikipedia.org/zh-tw/馬來西亞電訊公司
https://www.maxis.com.my/
https://zh.wikipedia.org/zh-tw/明訊
https://www.digi.com.my/
https://en.wikipedia.org/wiki/CelcomDigi
https://www.cht.com.tw/
https://zh.wikipedia.org/zh-tw/中華電信
https://www.cht.com.tw/home/consumer
https://zh.wikipedia.org/zh-tw/中華電信

i A
IASP, IASP N s ®©
Y CCy

Far EasToneg https://www.fetnet.net/content/cbu/tw/index.html

YP ¥ https://zh.wikipedia.org/ztw/ —
https://corporate.comcast.com/

COMCAST o .
https://zh.wikipedia.org/ztw/ K
https://www.att.com/

8 | US AT&T _ __ _
https://zh.wikipedia.org/zw/AT%26T

Cellco https://www.verizon.com/

Partnership o

Yp oy https://zh.wikipedia.org/ztw/Ne

e @ https://viettel.vn/

ettel Gro

! “P | hitps:/izh.wikipediaorg/zml 1 @ | —
https://vnpt.vn/

9 | VN VNPT Corp S
https://zh.wikipedia.org/ztw/ 1 4 —

FPT Telecomn httDS://th.Vn/

Company https://en.wikipedia.org/wiki/FPT Corporation

r)yo~ wé AN, IPv6Vv i1~

X IPv6 v in ~ KW 8 APNICN AT AN Y Geoff HustonA
IPv6 nm wn Y M MKW | 37T Yu ~  f
6 3-1-29"Hy L ~ & 3-1-29A IPv6v i~ & 3-1-24A
N IPv6v m Wi Y 17 QYY) €9 1%eHYZH z
XA T 1}

25 IPv6 Resource Allocationshttps://resources.potaroo.net/iso3166/v6cc.html
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https://www.fetnet.net/content/cbu/tw/index.html
https://zh.wikipedia.org/zh-tw/遠傳電信
https://corporate.comcast.com/
https://zh.wikipedia.org/zh-tw/康卡斯特
https://www.att.com/
https://zh.wikipedia.org/zh-tw/AT%26T
https://www.verizon.com/
https://zh.wikipedia.org/zh-tw/威訊無線
https://viettel.vn/
https://zh.wikipedia.org/zh-tw/越南軍用電子電信
https://vnpt.vn/
https://zh.wikipedia.org/zh-tw/越南郵政電信集團
https://fpt.vn/
https://en.wikipedia.org/wiki/FPT_Corporation
https://resources.potaroo.net/iso3166/v6cc.html

® 3-1-299 0~ W é

N T,

IPv6V i~

1 | AU © 0.98% | 23357344 10281273 44.026 | 26704086
2 BE WO 1 0.18% | 10501847 7013270 | 66.786 | 11716285
3 DE 2.50% | 70264285 45041201 64.10% | 83251522
4 FR A 1.57% | 53453833| 36032074| 67.4%% | 64883994
5 IN - 0.70% | 596576993 474807281 79.5%%6 | 1441949344
6 | MY wn O | 0.02% | 29595727| 21209260 71.68% | 34678237
7 TW y 0.27% | 25628164 14887581 58.0% | 23950638
8 us 3 14.51% | 258112620 145742185 56.46806 | 341846278
9 | VN 7 0.04% | 54016971 32479987 60.13% | 99508477
Xy, 3€ IASPN IPV6Y @ 31 N

o. YAI V  APNICLabs'™H WA Y na 20247

YE 1137y 9b 11w'H ayVv: | Oy M1y VA § =y

wnUOyy y3 I YQOM o~ wWé ANA> 3€EIASPN IPVByY @

0]

t & 3-1-307Hy |
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® 3-1-30y 0~ ¥wé NA> 3€ IASPI IPv6yV i
N IASP IPV6
ASN Samples
Y CCy AS Name Capable
AS1221 ASN'TELLirﬂEdA Telstra | g4 5905 | 838,109
AU | Asagosa| MPX-AS 'I\_"%Op'ex PTY | 0.20% | 311623
TPGINTERNET-AP TPG 0
AS7545 Telecom Limited 13.07% 227,819
AS5432 PROXIMUS-ISP-AS 78.61% 233,692
AS6848 TELENET-AS 85.58% 168,085
BE
ORANGE_BELGIUM_SA
AS47377) New company name is 0.21% 63,818
Orange Belgium SA
AS3320| PTAG Internetservice | g yo0, | 784 304
provider operations
DE VODANET International
AS5209 IP-Backbone of Vodafone 60.95% 428,886
AS6805 TDDE-ASN1 75.96% 196,017
AS3215| France TelecomOrange | 85.37% | 1,154,141
FR AS15557 LDCOMNET 61.95% 551,398
AS5410 BOUYGTEL-ISP 83.06% 439,251
RELIANCEJIOIN
AS55836| Reliance Jio Infocomm 96.77% | 18,778,901
Limited
IN
BHARTI-MOBILITY -AS-
AS45609 AP Bharti Airtel Ltd. AS 93.18% | 9,674,056

for GPRS Service
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A ASN ASP IPV6 Sampl
ampies
Y coy AS Name Capable >
AS38266 V”"AS'APL\t/(;’dafO”e lded 905000 | 1982 248
TTSSBMY T™
AS4788 TECHNOLOGY 60.51% | 546,220
SERVICES SDN. BHD.
MY | ASgs34| MAXIS-ASI-AP Binanang| g, 5190 | 337 708
Berhad
DIGIIX -AP DiGi
AS4818 | Telecommunications Sdn| 85.53% 240,573
Bhd.
HINET Data
AS3462 | Communication Business 30.13% 438,802
Group
TW | AS17421 EMOME-NET Mobile | g o050, | 595 104
Business Group
FET-TW Far EastTone
AS9674| Telecommunication Co.,| 96.94% 224,899
Ltd.
AS4788 COMCAST-7922 84.23% | 3,630,204
US | AS9534 ATT-INTERNET4 83.10% | 2,263,966
AS4818 CELLCO-PART 93.75% | 1,409,944
AS7552 V'ETE'—'GAS'AP Viettel | o149 | 925586
roup
VN | AS45899 VNPT-AS-VN VNPT Corp| 54.22% | 749,974
As18403 TPTASAPFPT Telecom| o500 | 408314

Company

274




ryIlASPTI1 IPvev i o

3N umeE

(C)o~ ¥wé ANMIPVBY A
Al "~ APNIC'H WA NYWt wo~™ wé
ANBz oywery YA §y -y wnUyy ya y I
94 A M IPv6V 1 ® 3-1-317Hy |
® 3-1-31y )1 O~ ¥Wé AN IPVBY i
t N Y CCy NYMn, y N IPv6y i
1 AU © 44.28%
2 BE A2 1 69.43%
3 DE 61.7%
4 FR A 68.58%
5 IN - 82.41%
6 MY wn U 71.506
7 TW Y 60.0%6
8 B[S g 54.8%%
9 VN f 62.80%
Q)o~" wWé N> 3€EIASP b F Phn
€M AN'HX IASPA cSamplemf LYWL N "HX

YV KW

275

pévEASName, =A b

AK,




MYt @® 3-1-32L M A> 3€E IASP

B |
P A

IASP A

W .

N y Yo~ wé ANZ>

TP 29 3493%11Y Z"

It

~

zx "7 Byl o)

b F

PI'AL

3€ IASP b

60%Wo Y' ®, >

® 3-1-32y 1 iMn AMN> 3€ IASP b

3€

> 3€ IASP

v

>

b

3€ IASP
F P

A

Telstra Corporation Limited

Optus

TPG Telecom Limited

71.39%

A2

Proximus

Telenet

Orange Belgium

87.33%

Deutsche Telekom AG

Vodafon&¥ Py

Telefonica Germany

62.54%

N
_>'l

Orange

France LDCOM Networks

Bouygues Telecom

69.78%

Reliance Jio Infocomm

Bharti Airtefy P ¥

Vodafone Idea Lt P ¥

78.52%

276




e

Telekom Malaysia Berhad

([@n)

Maxis Communications Berhad 65.97%

CelcomDigi Berhatf p

Yy

Chunghwarlelecom

CHT MobileY P ¥

61.81%

Far EasTonép ¥y

COMCAST

AT&T

34.93%

Cellco Partnershipp ¥

Viettel Group

VNPT Corp

89.16%

FPT Telecom Company

(t)o~ wé

NTl> 3€ IASP b

~  APNIC Labs'H WA NY|

IASP b
3-1-33"Hy |

o

Py IPV6V 1

277

uméeéo~ weE ANMN> 3 €

u ASNY L Y &



@ 3-1-33%y 31 o~ wWé AM> 3EIASP b P I
, A IASP IASP I1
e IASP b : lP_v6 ASN
W | VMu

Telstra Corporation Limite¢ 43.43% | 80.29% | AS1221

1 AU Optus 16.15% 0.20% AS4804
TPG Telecom Limited 11.81% | 13.07% AS7545

Proximus 43.83% | 78.61% | AS5432

2 BE Telenet 31.53% | 85.58% | AS6848
Orange Belgium 11.97% 0.21% | AS47377

Deutsche Telekom AG 34.81% | 80.02% | AS3320

3 DE Vodafon&r P ¥ 19.03% | 60.93% | AS3209
Telefonica Germany 8.70% 75.96% | AS6805

Orange 37.55% | 85.37% AS3215

4 FR France LDCOM Networks| 17.94% | 61.95% | AS15557
Bouygues Telecom 14.29% | 83.06% | AS5410

Reliance Jio Infocomm 48.45% | 96.77% | AS55836

5 IN Bharti Airtefy P ¥ 24.96% | 93.18% | AS45609
Vodafone Idea Lt P ¥ 5.11% 90.59% | AS38266

Telekom Malaysia Berhad| 32.22% | 60.51% | AS4788

5 MY I\B/Isrxhizd Communication; 19.56% | 84.21% AS9534
CelcomDigiBerhad P y| 14.19% | 85.53% | AS4818

7 TW Chunghwa Telecom 28.38% | 30.13% | AS3462

278




CHT Mobile¥ p ¥ 18.89% | 95.82% | AS17421

Far EasToné p ¥ 1454% | 96.94% | AS9674
COMCAST 17.36% | 84.23% | AS7922
us AT&T 10.83% | 83.10% | AS7018

Cellco Partnershipp vy 6.74% 93.75% | AS6167

Viettel Group 39.60% | 68.14% | AS7552

VN VNPT Corp 32.09% | 54.22% | AS45899

FPT Telecom Company 17.47% | 67.20% | AS18403

X))o~ wé AN, IPv6y i ”
X IPv6van~ 8 APNICN A4 T AN YGeoff HustorA IPv6
m wvn VY M MKW 371 Yu ~ t& 3-1-

34"Hy | © & 3-1-34A IPV6V 17 i 6% 3-1-32A AN IPv6yv
n W Y 17 QYY) €9 1%eHY ZH ZX/E T

279



® 3-1-34y

3l

N TT,

IPV6V i~

AU 0.98% | 23416209 10197077 43.55% | 26771386
BE A2 1 0.18% | 10508553| 7088907 | 67.46% | 11723768
DE 2.50% | 70252553| 43630688 62.11% | 83237623
FR A 1.56% | 53479897 36518127 68.28% | 64915632
IN 0.70% | 597964690 488003701 81.61% | 1445303461
MY wn U 0.02% | 29674835| 21237980 71.57% | 34770929
T™W Y 0.27% | 25634797 15373738 59.97% | 23956837
U R 14.53% | 258464193 140922468 54.52% | 342311904
VN 0.04% | 54102633 33917262 62.69% | 99666280

280



Cy Yé IPv6
C)o~" wé ANA Tops0 . A> 3, £,
Z A Y & 3-1-1B36& 3-1-10 & 3-1-12B8®
3-1-21 C®CM ANA Top50 . A> 3, 1 Googlér
& dbgoogle.cony y YouTubeé¥ o doyoutube.corg 1 Facebook & b

facebook.comY 'l 3 K IPvg " & €E£ B r’ IPv6
c A oY . G H ~ ®#0 o CV' x|

Q). Top 50 M IPv6 m W N IPV6V i Q

ZnA méyY ® 3-1-11u® 3-1-22KW e CH
N Top 50I1 IPv6 AnW N T IPv6v n X A& T
ARYTIA®W € ®° 10%eH]

(t)y Top50 M .tw K IPv6A Wb a

ZIA MeEY @ 3-1-116 3-1-22KW y Top
50 M .tw K IPv6AKMWT XD 3333%Y C3rzZI "HX
NMT IPv6Kk < 9 A AYQRY cvy K IPv6bXih €
A EE /u2Lo~"v¥éA AN Top50 MYX M AN Z Top
50 vV CCAMWW o Yphz QI v A.tw TX
OMYT 0 WwnU.myA 6MY <inA 2MY~ v

A tw TX 12MYT 0 <.inA 79M; 307 .usTYX 14V

281



/.t w wvan.usA4, YT, o7 > YA A
e@) aWH KWz FuéA ( 3 ccTLD Top 100 Y
W— " ZM  twA u=g J At tw c K IPv6
L 5> Top50 1 ccTLD K IPv6lnW o A RYo XK

Wt 4G wB dVYF 1A YA WY 4
Y o c IPveZuyY w3 K Y

£ MA 3 Y ¢ 0 L
(x)o . ccTLD Top 100 W B E) I\ K IPv6

A

AT« T ) Top50 VYaAWAT < Kius

ccTLD Top100 Y B " 3 A K IPv6A Y
Qju A" IPv6 COl a Df A YbPKWs |

Adal y 0 y6 ., W COA AY WwWT B W
tawy = P IPv6 . A 8 NJ|
X))o~ wé ANA Tops0 Zl N wuné

971 - ZNo” A3 AT Z A Al AY AT~
"H AZI N ® 3-1-13® 3-1-22n Z N
AW 2000A AN X W21 Y 24%yy <Y 38%yy W UY 64%yy
V O Y32%u 7 Y52% Y 2 ANA T *tYUOo A
x 0 W €] Top50A IPv6 wWZ 1l o W EA

Nt WwnOuy 1 | Top50A ccTLD Kk IPv6wWW om EAL
W21 U el ZI A . ® 3-1-35"Hy Y < A

t93 AMA 1Y @y Zu 1 " ~pNOIT -

282



>

Yawa

® 3-1-35§

N ccTLDTT Top 100

Qw

NIPve AA YK

“wé NA Top50

Z

-K'n'I-A A

-

t,

1 © 29 58.00% 20 11% 9y 55.00%
Y AUy 28 Y 56.00% Y 18y Y 50.00%
L 31 62.00% 20 65.00%
2 | ¢BE v37 | v7400% | v2iy | VI o005
y : 95%
2 30 60.00% 23 157 14 65.22%
vDEy | Y31 | Y6200% | Y 20y Y ¥ 70.00%
. 7 27 54.00% 17 ov 47.06%
YFRy | Y29 | Y5800% | Y 16y y Y 50.00%
= 33 66.00% 57.14%
5 7Y 4 2
viNy | Y37 | Y74.00% 2y Y| v 100.00%
W U 33 66.00% 53.85%
® | smyy | Y4 | veooy Y| T Y 50.00%
4 23 46.00% 33.33%
7 12Y 9 4Y 3
vTwy | Y28 | Y 56.00% Y y ¥ 33.33%
1 24 48.00% 100.00%
8 v2a | vagoow | YW | Il
Y USy .00% Y 100.00%

283




I 0 27.27%
24 48.00% 22 &Y 4y

Y VNy Y 33 Y 66.00% Y 12% Y 33.33%

10

1] 27 54.00%
Y1 kdy | Y29 | Y58.00%

3V IASPIPV6Y @ 0

C)o~ wWé ANA . 'H @ns3

OZuNA N| Y & 3-1-24u® 3-1-31 0O~ WéE N

A IPv6v i 2 oluz Ad 50%Y AT < 0

T IPV6 A ANTTIPv6 A Uy Z> 3€ IASPI1 IPvey n
o RYKW +tr aw= c IPv6via I s8], "1"H
Avn ANz ' ®QYP "H a¢n3 |

rd

Q)o~ wWé N> 3€IASP x PYX w W

® 3-1-32y &® 3-1-33 O~ we ANM> 3€ IASP b
F P 60% <1 ne 1 3 (3 88.97TW
T TN 37.75% 3 né 1" 3 B 89.16%
T b TX 3493% ®y 237 N1z~ N> 3€IASPP X~
T A 2]

284



@) m A cIPv6vim bXd E

@ 3-1-33yu® 3-1-34 O~ wWé¢ ANIM> 3€ IASP b

o

Py Z IPvev i Y ©A Optusy TPG Telecom Limited
Z N IASPY mo 1 A Orange Belgutfyy AM —-E YZ 1

oY ® u ANAIASP° ¢ IPv6vin GCIRCO X-EAD E

L Y nq4 cr E T IPv6vin Yb XuZ2A i

(Xx)Z I IASPIPV6V i 0 N|] MéERn

Q Al . 3y 0 55 GA| N 9GA| A N
Tdm Y7 AMA Nt 55 GA| NYzin| A NzZ 1
Xul T <JIEYZME un IASPIPV6Vv 1 0y ocY

IPv6v n pc A T Y @® 3-1-36"Hy |

& 3-1-36y Z Il IASP IPv6y i o N| wném

Telstra

43.43% 80.29% |Corporation
Y 46.00% |Y 77.79% |Limited

Y AS122%
© 44.28% | 71.39%

16.15% 0.20% |Optus
Y 43.22% |Y 71.689
¥ AUy "y % v 15.08% | ¥ 0.10% ¥ AS4804

11.81% | 13.07% Ii':n(;’te g Telecor
0) [0)
Y 10.60% | Y 7.20% .AcTess,

69.43% 87.33% 43.83% 78.61% Proximus

285



> 3€
A IPN6 IASP 'ABSP 'A”SDPG'-' IASP.
Y CCy Y b Y Y ASNy
Vi P A Vi
; F P :
Y 66.72% |Y 85.06% |Y 41.84% | Y 75.31% |Y AS543%
o 31.53% | 8558% |Telenet
¥ BEY Y 30.11% | 84.04% ¥ AS6848
11.97% 0.21% |Orange Belgium
Y 13.11% | ¥ 0.16% ¥ ASA4737%
34.81% @ 80.02% [T);‘éfgr':]eAG
0) 0
Y 35.13% Y 79.82% | S lama
61.73% | 62.54% | 19.03% | 60.93% V";afoney P
Y DE Y 66.019 Y 71.410 Y 23.630 Y 61.719
Y "y &4 &4 &4 Y AS3209
8.70% 75.96% ge'efonica
o o ermany
Y 12.65% Y 74.06% |\ Jeite
37.55% 85.37% |Orange
Y 34.53% |Y 85.96% ¥ AS3215
A 68.58% | 69.780% | 17.94% | 61.95% Ereag/]v%erkls_DCON
: Y 17.49% | 60.16%
Y FRy Y 68.20% |Y 68.21% Y AS1555%
14.29% | 83.06% ?&‘3’3%‘;?5
0 0
Y 16.19% Y 83.11% | hcpno
48.45% | 96.77% Ff"ance Ji
o one INfocOmMm
Y 46.36% | ¥ 97.13% [ Clie
- 82.41% | 7852% | 24.96% | 93.18% Bhyart' Alrtefy p
YNy |Y 79.52% Y 76.15% |Y 24.71% | ¥ 90.500
y 44 44 &4 % v AS4560%
5.11% | 90.59% I\_/%‘?Y‘a?ney i
0 0]
Y 5.08% |¥87.U5% ) cnoose
WwnO | 7150% | 65.97% | 32.22% | 60.51% |l clekom
Malaysia Berha

286



> 3€
A IPNG IASP IABSP IAHSDPGH IASP
Y CCy Y b Y Y ASNy
vn P A Vi
F P
Y MYy |Y 70.43% |Y 66.44% |Y 30.78% |Y 59.28%y Y AS4788
Maxis
19.56% 84.21% |Communication
Y 20.58% |Y 82.39% |Berhad
Y AS9534
1419% | 85.53% gglﬁggﬂg' y
0] V)
Y 15.08% Y 82.68% |\ Cuare
28 . 3¢ 30.1£$2|“232;’n"
Vi (¢
Y28. §4Y32. 24 53462
v 60.07 61.81 15 gq 95.gz ' MUP
YT W 757.?5‘7‘62.8’(719_37794.?(y
YAS17%W2
Far EXs
14. 54 96. 9/
Y14.924Y93. g¢ 7
YASOG /4
17. 36 84. 23COMCAST
Y15. $4Y83. $IYAST 22
10.83 83. 1(AT&T
R 54.83 34.93Y12. 9$6€Y83. ¥4YAST7 318
6. 74 93. 7HfPartner
YO. M45|Y93. §1 ¥
YASOC 6 7
39.60% 68.14% |Viettel Group
Y 39.74% |Y 65.89% |Y AS755%
32.09% 54.22% VNPT Corp
I 62.80% 89.16%
1747% | 67.20% (F:szparLe'eCO”
0) 0
¥ 15.55% | ¥ 66.19% S ciad0y

287



X) >CT= A Y

AT e 0GCT <] 794 A IASPA IPV6Y # €t| 9+

N> T € IASPA IPv6v i YAI | | U AYN IPV6V 1
w>  NA IPv6 / Y ® p o~ 4 A L M
0 YAT <A BA" T ~ E A IPwBy@a ~ 0

2F YW CE cr IPv6g vi |

288



A t wAj] XE€E RIRsé T A2IE Y P IPB B A
N é YO p P8 & Y ~ p71 4 0 |
. UOwbl Mi Y APNICy
10 b Y ARINy
) ©IP A Mi ¥ RIPE NCG
.1 e Mi Y AFRINICy
. HFY oufF W Bs b Y LACNICy

0. RIRsOna 2047YE 1137y10bMy> BH A€ Vit td
APNIC 5% ARIN 53y LACNIC 41y RIPE 8§ APNIC 58 LACNIC 42y ARIN 54
U RIPE 89 dNy . A IPB B T YNLg
uo |

¢ APNICS571 IP

APNIC570 na 204TYE 1137y2b 21w3 3% 1wH Y é

N U L An & Ul 3 Y Asia Pacific
Regional Internet Conference on Operational Technolgi@RICOTy Q 26y
MQ 12 H wé IPPsT1 VYhHy 24 T YzT #

® 3-2-1"Hy |

26 APNIC 57U & https://conference.apnic.net/57/program/progkam/

289


https://conference.apnic.net/57/program/program/

@® 3-2-1y APNICS5/7IN IP

BAE

Y NIR
SIGy
2+ 28

IPv6 /

Bz TWNIC® BA 64 A b
Y National Internet Regisiy¥ NIRy eZ
QY ME. IPBsT1 ABA 1t b
, N dd > IPVBY 1 59.49% ] 12, )
na 2023TYE 1127y Q 5 [IPv6
L

. WAdna 2023TYE 1127y A7
IPv4 A IPv6 t 5,671%32

[ 3> IPvbv 1 60%Y B U1 9
. ] 77%u (3 AY Fiber To The Hom_éFTTHy
nwe 70%P n sy n IPve,

. M 7269 + IPV6h @b 80%
0o~ 4E K IPve,

edIPve 4 Yvi TX 12%Y €
£ - " b ° ]

~thlPv6A 3€ £ NIXI Academy
IPv6 Indexé IPv6 Expertp 3 > IPv6v i

8094,

IPv6 A [

WU ¢ o
TWNIC | 4
TWNIC IP

]

APNIC =na 2025TYE 1147y

IP|  YTWNICP{ YO By
sna 2024TYE 1137y am YIPT
A C h hBL APNICT  Ahe
NnAYoy IPv6X O] | MLsna 20257
YE 1147yam YIPT A é
APNIC" EY A &1 4.75%Y B a .
| €T F 0.005° 3na 2027TYE 116
TyY /e L1oY  Ona

2025TYE 114Tyam Y= 39 ASN

290



Il . "H
n I . BAE
Yé™M ASN | a1 Yoy &4 A ASN
¢cl acnnm L
IPv6  |IPv6 A |IPv6 30T |5 IPV6 sNCYXu AN-D2 YT
_ L _ APNIC N [x u - ] ~pY QW IPv6, t
2t 28 AT N Geoff § Al Y~ YGH p)
W Huston A Y.ID y3>vm NAT_A IPv4 )
hxdvB A 2L¢CCOYIPv6bX U
f A YW mIPv6é DNSU& uy 1
AYrn © 20%A IPv6 N "H neA
IPv6 255 T~ \ b Y AGTCH
n 1 YaWwSwmB MR
VO)AETd R 8 Y 7 g
ZMAGYoyO k IPvAA =K -
# Yuw:r h¥ IPv6® ugy
0 IPv6 A v H e IPv6 / AZCo, Y kT~
L 65 oVYF Mo g WA, Y B =
G IPv6 Y IPv6 Wv AZEYt YuAt
T ed el Vv fc "HMNAM & wolW D
0 Q& B’ g IPv6B 5 MY K
Mukhammad é s BF AU IPv6 P, Y
Andri Setiawan K U J] u E fn n A
KM a ® M AM Y, t IPv6 X
b K IPv4 ] vin=s o lLlz Ansible
KAt > ComH A~ Gw Y
oya w CE mWM>n AlYn EB
Y K h ¢ hf B |
) IPv6 AW  CERNETZOU W IPv6t A ) M O& Ty
Wy IPvey Y China Education and Research Netwoyk
A CERNET% z X A N I YXt
n A _ A g WY, nyYn
CERNETe @p| D CERNET2p € A
GaoYan Y 1 ' = IPvd AYARY ~0Y
] A W O Yu, N°

291



K

n I . BAE
Mi A L 3>M € OQx 13
1N Mi Y > 5a U 54
MT M A Y oy €
X L " B € -~ &
Mi A eYWuy X €€ F
Yuad Y, aj 5 /71
oYfi B Mmby AN Q|
0 Pv6 A | ~ = IPv6 ISP 2k =YT €
W 3 IPvecbd MNEc baa p Y, 1YNITK A
é y _ME& ©” > ) c IPv6Yu
=K 33 AnJul Y W Z
N oL e T sl 00 A EYH
Y NITKy g 45 y 350 f v
Mohit P/1,2004 Wi-Fi a Y X TR V
Tahiliani e v naN A NMi Y, 1Y
fe o4 X Y M Lq A
vy P, Ac | 3>buydc
A 35pgd ~ oPp A N ¥ VPNY
Wy NMi A'HX ] P MAL
Y Virtual Local Area Network VLAN y &
n n ol
3 IPv6 A ANYKW M € Ona 2004TYE 937y04w
3 IPv6-Only|IPv6-Only + A CERNETZ T 0
51 29 @CERNET A ®Y Aazxﬂg Ay 10 1 Ne
w Mi omn |, yle DA YTL2E5 A
€ C [IPv4 ® Y CERNET2 T QY]
=Y [RFC 6219n Y 0D f 2 IPv4 over IPves &
W7 MQy 464 3 A IVIYW " IVE VI
IPv4é IPvey 3 Yu [RFC 6219}
~ AN . YYona 2030TYE 119
Ty O IPv6-Only Y CERNET2 ~ £
) c | iOS & AndroidN B

VI 3y Chrome p P

292



n I . BAE
AYIPv6Only 1T KWot Y
oypaw L[ ~° VI3 Ak 1TYVYIPv4
W IP6l Ann= |~ ~xT1}
MVl IPv4é IPv6 & ® Y IPV4/IPvE
translatiory IVIy
e dPve /4 |na 2023TYE na 2023TYE 1127y X€ RIRs, .

) 1127y AB | 150 9 IPv4B &Y hx € 0]
ni s . APNICf U | VT i "
5t 29 N AT A A LYeéeMBwsAd B na 2022
W Geoff Huston [TYE 1117y T 1 35%Y Ty J1b

€Y’ 29B 427 an | MNYna 20237
YE 1127y IPv4 A 2= t11Ys
o1y @& L ~° IPv6COl Yna 2023
TYE 1127y XE RIRs, . A b
M3 na 2013TYE 1027y Yoy® 65%
By (Uiewy y IPv6b Al )
U YazZl ey y M® IPv6
/ AW H N ., & QYhXmE€E
A 2]
"o (P4 |Propisedd 1+ ©0 pd A IPK Fhx /
/o IP An vii QYW ETT nz- A
/ Christophe YT1 K N W On
v g |Hawkerda wiA Y, 1Yo hs58 + m 4 qy
y By W' /21 1Pvé> y/29 IPv6> YW 8
ASNY u K S = PV N 6
1TbA 1+ An |
e djiPv6e A2IPBs0O 2 (19807 A | &Pt Yé A

) AP 2 _ “GCv CB9e IPWE n Y~
n2 APNIC N 4 7 T4+ IP—OvRA " |~23 |
2 £ 29 I\ GeoffA B > . Y . W 0 ooy
w Huston K e nRY Y Anycasy 3 A

vii ¢© @ KwQh M IPYT

293



n I . BAE
IP T T y B é P AW Y qT
Z A v ) CMT ARA |,
N"Yec IPv6AT "HBN. WAY T A
bW IPvdt 0 Y30 v IPAyYo
100 Ang LWYA Ay~ =38 N
" v Coe IP,
) Pd _ |Prop154d Y, pd Y § MIiY Internet Exchang
IXP A IPv4wu PoinfY IXPy K© & [/23A IPv4Y T W ¢
/ € b_ ISOC Y IXP YTEE IXPo
¥ B 3 n ovavy, wye B4 624  IXP
y Aftab Siddiqui A " 1L R26er X vy
W Y Peery 100M HA Own
Vi 60%Y U © 23 | o
XEE IXP/ TKW 4 0wn Vv 7
60% Jut Ye [22 L
IPv6 A |IPv6-Only Al n [RFC 8925F [RFC 8781p
3 P B g IPv6-Only Y u NAT64 | a
3% 1w M T |IPv4] Q Y MacOSé Android N
Y NSRGy 41 KA PYT Windowsé u Linux WT
Brian Candler |A Y oy Wi-Fi b ] 0 ¢ A

Y Dynamic Host Configuration Protod6IDHCPy

w / yY81% Kk IPv6-OnlyY oyZ
b N ) i "o YE
K®  IPv6-Only M WYT QCuys3

ETAH b/ d)

294



3  ARIN53M IP

ARIN530 na 20247YE
Y MQ 6

N ¥

k=A249

1137y 4b 14w 3 17wH Y

H wé IPBsT1 YbhHq

" ¥ Recommended Draft Poli¥yRDPy 28Y T

@ 3-2-2"Hy |

@ 3-2-2y ARINS53T1 IP

I _ " H
1 . BAE
Pv6 A _ F W IPV6COl YF w AIPv6e n
S W O IXPsé& IPVBRY B _ ISPBA IPv6B 5YT
4t 15 A _ Mcneth Vb’ CGNAT, "H&" 53 IPv6 4
- SolutionsN 1 3 tTYQu Ié o) _Iqu, W
Brent Mg B <™ AUrA ISP o X
Intosh Y Cable Bahamasb w IPv6u RBA®
Yoy IPv6 xx P 4504 x7 T c
Y IPv6 A T3 T . W o p
Y Grenada CapperativeBankYZ | 0o @
N BK IPv& Kt 4/ WB Jjoy® A
A B |
A P A | & ARIN L bx | /N P Y
k& L. ARIN Njoy u ¥ B I b Y Numbe
e A4 b JohrnResource Policy ManuaINRPMy | W do”
4% 15 Sweeting NRPM 2 A® YISPEA® b
W Y Local Internet Registty LIRy u /1 y
n1° YT 65l1la 6 7Z7 1 Y
27 ARIN 53 & https://www.arin.net/participate/meetings/ARINB3/
28 ARIN Md 94 VYA - 6M h'Y n k=hAo L vy RDPY
oy GCEaA YAN29RDPBE 9 74 oh L hL 30l " ¥ Draft Policyy DPy Y
€ b’ weYT, t AA 34 oYL by Yyd nwdgj

295



https://www.arin.net/participate/meetings/ARIN53/

: n 1 . BAE
| Fw YoyCWs BB ISP &
A K | 6. 6.5.2.1. A IPv6
Y QISP Y AA EE€U/20Y
ARIN X Ve yK FA t
wyeqx ~EISP wB_ Lt i
A P4 RDP ARINNRPMTI 4.2.1.4 Y Slow Stary k B
1 / 20231 A ARIN IPvdB s A <] »
Policy ¥ My +%14 Pv®ssA  You |fB_ A
Block Y msna 2018TYE 107
1 Ty a inyY, uYa Cw A nj
4% 15
W
IPv6 /A _ "Qf |IPB 5 CO1 Y54 RIRsM3 > TX APNIC
QR we_ ARIN \ 1| 0.15/8A IPv4Y u AFRINIC 0.07/8
e i b JohrlPv4  / W RIPENCCL Y Vit
4% 15 Sweeting ARINy APNIGy LACNIC & AFRINIC, ~ IPv6
W Q1w G O RIPE NCC'l
Y "t ARINyY APNICy LACNIC &
AFRINIg N1 Y IPv6u W LACNIC t
ol
A P4  RDP ARINV NRPM T 4.1.8 ARINM Y
2 / |2023GPARIN ¥ [ARIN A IPv4 B & B Y "¢ @A A
Policy ¥ My 7 IPv4 B GK'I,' Y, A oY T
Block 42y 43 € 45 XX T ¢l 4o
9 4.1.8.% ARIN Wd K~ 4 AT
4t 16 G 4 6 ° P, KYWy MY
- CBFUY oyY |
2023 [IP /A _  |IPv6 b P dAOna 20201YE 1097y " E
n y 3 A _ 'HX & nIPv6Only Y10 ' Que
t, Internet2r 7 Z IPBsd CO ] Z IPv6Onlyp €A
15 Nevné OA 5 Y A¢Tg VYhxw o

296



4H 16

¥ TR Zz4 Yoy W O B
A James Harr |IPv6-Only B ¥ YIQ Ad A
W LroYt At n W
IT WV & Il 4 ° IPv6-Only H
IPv6-Only A MY Z @ 0
® Y ARIN f t 093 IPv6
Yyr 7 K 3 299 Fo
L

b

y
3
H

29 ARIN j

t IPv6

https://ipvepod.info/

297



https://ipv6-pod.info/

T

LACNIC 41 M IP

LACNIC410 na 2024TYE 1137y 5b 6w3 10wH Y é
N U 3% MQ 7 H wé IPBsT1 YBHq 3 M
Ad T LT t @ 3-2-3"Hy |,
@ 3-2-3y LACNIC 411 IP
I . _ " H 1e
< JII ’ < B
3 IPv6 /A _ v n |Containerlaby ¢ ollzYAn
3 Containerlab |7 0 A IPv6TARY E
= T P IPv6 sunbqd y s € O vy
£ “ 1 |AD x y ¢la a 1
Salta Y € |Containerlabz X6 vin” 94 i
A wnJv| yk Nokiaé Cisco € A Y
ErnestoSanchezoyt 9 A YN YZ O
v " a Yoy O 1 N
J WL
o |IPv6 / _ 7 A |na 1983TYE 727y:r OO0 AKX
) d NCPB=Y A Cn a A Y Network
IPv6 A o Control Protocof NCPy t TCP. IPV4 n
Cybernode a 2009TYE 9871y 4 A~ E"Hx
Innovationse @,  k IPveY! =~ Qe IPv4 L
~ IPv6 A T 0O Jaw 71
Joseph Klein W Ne Yu ' Wi-Fiy py
vé T A ! T L 3
U IPv6-Only Y/ T @ ¢ £A
IPV6 1 P YW v n Teredo

30 | ACNIC 41U

& https://lacnic4l.lacnic.net/en/programme/ageinda/

298


https://lacnic41.lacnic.net/en/programme/agenda/

BAE

T Axx yICMPA® T~ E |

IPv6

A

50y &
y _ h n Rio
Grande S €

t Pedr¢
Marcos

5

MmOl 3
2013T Y E
1137y X € RIRsSA

. RIRSA IPv4 oy

5 ’

_IPv4B & A

IPV6YT 3> bV  IPv4Y,
" "l ~unéna
102Ty ~na 202471 YE

K w T

N

00
Y IPv6/
hx¢™ A |
RIRSB A IPv4B 5° J
& =¥ Visibility y ]

~ RIRs’ Ce vmHawu A IPV4
B oy FYT M APNICE RIPENCC
A vy T oy CB L

RIRs W2 Y 75%A BvicGs

Wo A IPv4 B o]

O®A

€ 1 = S©v RIRsY

24%A a yu N Y Datasetg |

5% 8w

LAC-20243
| 7 At
Ca1l V

13

T

~

X

IPVv4A /. b

" Hz
O TCyY M

Y3 > LACNIC
GvisAM |
~Yed mwby
GYnoou A

2.3.7W Yy

€
IPv4 n )

A TG
Az
] vinyY, 1Y0
T |,

LAC-20237cb
'

o
(]

I

B
B

> LACNIC f
A Y
"

" 3
sl wby 2321¥%
th 1 1é€Ben IPv4B o

O X 6 IPv4B
Q YTz [xA a
YY1 0 a =Y KAt b
IPv4B 5] . 1Yd
h IPv4B & A
hl

LAC-20234

T Y Legacy ResourcgsA =X~ K

299



/ T N LACNIC VVYT} JOXAT
¥ My @ L, "NYo U auw| ay U
ved wby h76 T 1\4
¢ u We wrév Yoy WHOIS
NAAT ab B Yx/ U Kt
A WT & YH R |
3 IPv6 /A _ IPv6-Only IPv6-Only A Fytz~L n
3 A¢ CEM®CY 0OXu DNS O IPv4OnlyA N &
5% 9 DNS ¥ & L wo Y ~XK " IPv6-Only A
A NAT64_ 5 AlaiPvd | ~vi NATS
> SIMEON , D IPv6 IPvV4o A NAT64 KW
e @ Jos¢t. f CO Y IPv6-Only €& IPv4
Cotua h X . oA t 20 |

300




X

RIPES88) na 202471 Y E

RIPE 8811 IP

U 31Y MQ 7

o Y1 R

1137y 5b 20w 3 24wH Y é

'H wé IPBs71 Yhz 1404 FE
3-2-4"Hy |

® 3-2-4y RIPE 881 IP

BAE

yi IPv6 W Meta

5b 20w

A IPv4

(R
Meta Ll
A Matthew
Kirkland

~

£32 o N TR DAY
Metasna 2023TYE 1127y Y
E 0. A IPv4 )
M L YW v v BGP
¢ n YT u O b N > p
7 OY EqualCost MultiPathY
ECMPy Y "H& F [RFC 55498
[RFC8950F W f L L Meta P~
i AT WL

)| IPv6 n T A

5b 21w

CIDRm IP
"HX A
Mo _ Akama

Jan Schaumann

ol B

mé b N| aA ey Registratiol
Data Access Protocé|RDAPy N VY
IPv4y Awn ulle XY B U
CAY K 43.8% F o 3
AM = PR 50%Y oy> ¥ € A
A, PnX 759, ~. RIRs™
-~ Mo Y"3>%.A AN P

i 759%A IPE | WoY/ W
g T X 829%A IPv4U’' YZ
Il 7+ AmazonA 4.2%Y Pb=XD9 1.4%

31 RIPE 88 Y

& https://ripe88.ripe.net/programme/meetisign/

301


https://ripe88.ripe.net/programme/meeting-plan/

n I . BAE
Z" A IPVAE Y LAy Mywy ISR
N Y U RDAP NANGC ™ Yb A
¢, H _10A n (@
Y Classless Intebomain Routiny CIDRy |
T, a7 IPv6A txdl
e Pve- W | 3 1A Al 3 dA0Ona 2024TYE 1137y 1b
IPv4®d _ 3 f Y Ona 2032TYE 1217y
Mi 6b 6wYP  IPv6éDayA 207 LYd A
Y CZ.NICy P AW IPv4 wéo L. 1Y tw
OndSejlecT K 1A N IPV6A
AL 3L Auodo Y IPv4N
https://endofipv4.cz/eN/ 3 > y 3
IPvdwre? w X5 2C 9m )
B ol IP Y B IPv6 Pl 5 > IPv6 I W Y Provide
5+ 22y / . ’ Independent Ply 'E LW oo
©y T vn ¥ W Y O EA, 1§ L. 1Yo
n J  Tobiasy Bg IPv6B & Erevd 2629
Fiebig 5.4 7.1 nYu 7.1.13 7.1.3b
YW6 Bope=x"" B &
EA AtYV EB s, WYu
' QBB = A M rey'™H H
an AE YKW 2 P, W,
IPv6 IPv6 L |[IPv6-Mostly [ [RFC 8925} IPv6-Mostly r W
54 23w A & NAT64¢® & IPvd  Yoy6  IPv6-Only
5 _ Google | Aty IPv4Only” " ¢ +MQ| A
Ll A Jen | Z é H ™ ‘Hy
Linkova L Yy, wyo a E A
Cn Yu’ A @ Wi ]
DHCP 108 H TGt 300MYW
C n 1Y K 5u L
EIPv4B s~ [ A& WY 1 P
Y\ € Ma DHCP ] GO/ Kv

302


https://endofipv4.cz/en/

1 - BAE
n IPV6 x . ¥ YW 7 HX
Yo A2%h B" C U L
IPV6 3 IPv4aé& IPV6 AIPvAB |° 407TYTHt b X+t A
t ¢ sCOY, 1Y0 O IPv4 A B
3L YBt @7 [RFC8950] v m IPv6t €
M T W Qe IPv4 K aY Network
n ¥ n J |Layer Reachability Informationn NLRIy Y W
Tobias Fiebig > 0:*u @ "H=X A IPvdYud G
AW IP6tMi A s | |
IPv6 3 IPv4 IPvel IPv4 IPv68 & K* IPv6-Only A
B & _ RIPE n n KO Y Y Socket Applicatio
NCC 3 A |Programming Interfacé Socket AP & y
OndSej (Pv48s| uBs TYOUA o B
viaYn p ol 245 'H DNS M|,
~ Y DNS I +2 VOA~ 4
WAY N "1+ p | IPeB®
A DNSAAAA é | IPv4® 5 A DNSA A
Y ~ AAAA ] Y - DNS64
AE W] 1Yo € X1
AAAA 1 M 2000:/3W T, AB & Y 0yH
4 /b] & T A A Q- Y Empty

Responses 1 |

303



X APNIC 5811 IP
APNIC580 na 2024T7YE 1137y 8b 30w3 9b 6wH Y é
N U 3% MQ 8 H wé IPBsT YT -~ 1
® 3-2-5"Hy | Al a nd Tl
@ 3-2-5y APNIC58T1 IP
n - M A€
I 1 . B
Q . IPveT W IPv6 W IPv6 loTY Xt w
Y Interne [0TAD QI3 DQKW &8 b
;f Things Ay . . <l NJIJAnm W IPv6 CJ
IR %Ny & N Cwyoy
9t 4w om0 oy M3 | Y in° y
n’ éEN’ n N Ad A
Younm Mms AL |
. ‘ Col Y O
0N Y W i n oy é
O ax Yo2f THx': W IPv6
Y35 /E PE L
. NJIAWR 3 O A
Cot Y € ®© Q’
IPv6 nzZ @GN Yut 5 /AN JB
@l
o) IPv6. W A AN oF AK W P8 s A IPv6 lOTA €
loT& IPv6. @| f COL5> F AIPv6v i D 250
F e @ bz loT Yoyl eny b
32 APNIC 58 U © https://conference.apnic.net/58/program/program/

304


https://conference.apnic.net/58/program/program/

I n 1 . BAE
n L 1B 2 5CH ®L Ny
Maile Halatuituic 0 X A i Yb 9 Cu
L | W o 1 Y 5400 ¥ S \'%
TR > Y ~ ° N
AE T " E)] "H& G F b X
Native IPv8a we n U K IPv6
Y CGE ¢ loT aA &Af
Nl
IPV6 IPv6™ W |0 F e QOF e @ HE - Ye@
9% 5w IPv6 = A Ak =& APNIC A tYq
wF e@ [IPv6  ADrF J, = na 20227
gl AYE 1117y  WWY B IPv6-
Maile HalatuituigOnly p L "H aA
b béw W, WHo f
K vy, X v KF  IPv6
L~ b AQ ys5G &
e QWi-FiIA YAW®OF A IPv6yv i
Fl
) IPv6 L AWS o 0 6 IPVv6AO~ 4, By d c
IPv6 A 2:AQy W NATAviay o7
AWS | fl A Lt TYAWS we _  IPv6
Cd \ K & Y & v gy |y y
A Alexandrén € y L ~ o AWS 4 /b
Huides IPv6r+ 3, IPv4B s /IRyB IPv4
Bs A Vvt Zbc IPv64
Jb= W L AWS Y -
W 3 IPVv6A WY/
y IPv6K 02 A DQYus3 ®”
IYWN ,  IPVBA Ev i)
) IPv6” W |IPv6-Only Rsl Rd AeQ®d V6 g A
A WCHA_ JloT YWwuvW nn 494 MY
G IPv6-Only Y MPHz
M QI A Be y\ z IPv6-Onlyé

305



BAE

A A
' 3 IPv6-Only
¥ Y IPv6-Only
"H 2 A

AGY W 1 "HX A

A e |
Kwot Y

YT L Mal o
p ~o0ldaAasdgUwA
K At f TA
U6, A N NY

7 AK ]

IPv6 3

> IPv6
M IPv6 B & IO
N nA

€ Wei_Zhang

FO4 0
BgAz ~

Y Interface IdentifiéflIDy IPv6
D nY nmw ME
I X € YTS3b AID nA
YW A N IID Lz |,
Avn pg¢C i ID A GCHAYK
n o N oA 0 Q 7D
oyyn Q npd y4msy O
3 D nYu LN €
O ~pYIPVGB B BzL f4Y~
oy’ /b O i A MM 1
Qal

SIGy

9

¥ NIR

H 5w

IPv6 W

I IPve é
RPKI
VNNIC @
Oanh Nguyen

IPv6v n +t 63%Y 1]
M 76%A FTTH®n b€ 70%P
mmwy n IPvBY oM
Y VietnamInternet Exchange PoivitVNIX y
B 100%w IPv6 ® Yoy 88%! A
AdYE B n IPve, | Al
Tha 2025TYE 1147y > Y
3 IPveY oyl A

IPv6-Only ] Wuna 20307 YE
1197 y> YW IPv6 loT U N J)

3>

6. |

3

e

Al
- 1
H

“Y Policy

IPv6 3

0 & Q

v n IPv6

T3

Guanglian(Y Plaintexy

YT1 |
TGCeL

IPv6 K FEA
A n
L ZCCOAT

s Wt

306



SIGy N 2
9t 6w

Pané Wei Wong

B /Y 0 1

A Fx s MY™ B o IPv6

Bs A Y N Mo
oy "y oY 0 0
Y> Z XK 'YY Resourc

Tagged AttestatiolYsRT Ay Y t K

F N> B s ¥ Cryptographicall
Generated AddressSeCGAy W] 1 CO
B G n |

307



r

LACNIC

N

v MA

LACNIC 42 T

420 na 202471 YE
BY MQ 5
‘A

v

1137y 10b 7w 3 11wH

y

Y é

weH €& IPBsT1 YhHz 2

t & 3-2-6"Hy |

® 3-2-6y LACNIC 421 IP

BAE

'HF 2 ©€ F
A

Y LACNOGY
10b 8w

IPv6 Lt

IPvedb t
Aaw _
B IPv66
o /1 Silvia Haget

A

e

W

fiyIP8 s E

Y KW

CGNAT - 6rd3
ISP

:
Y

IPv4 &
A
i

_ISPé o]
Yoy IPvd X NAT F

-y g
L~ IPv6N1T
\Y)

At
oA
A 1 Gbls = > AL

-<|-<'€1 =
o<
SID-I>C

L
W
AD 5VY 1
IPve, 51 Z G B
IPv6 Taw NA e
IPvé 2> KCgqA A IT
Z té ¢ Y
D nj

.F
Y3
A

~

IPve L

0 IPved,
DNS~ " _ Vultr
|

TomGs Lynchy
Telecom IST
Solutionse @
W  Uesley
Correg n 43

sYW’

oy€ h X IPv6

y

o0 h IPved,
e QA1 b WY
4 /684 DNSY" & X IPvEB
hX IPV6 s | n
AL vy, 3
ys3 1t
IPv4

T
b O1
W

nTK

IPv6 "HY

l K CN AT

33 LACNIC 42 U

o https://lacnic42.lacnic.net/en/programme/agenda/

308


https://lacnic42.lacnic.net/en/programme/agenda/

BAE

— A
Olmoy

"He "HE

Jaim¢

e @i
; Jak

n o

IPv6
IPv6 | B

y X

C

~

w

Ad A

cY. ®

Douglag

Fernando
Fischey LACNIC

IPv4

y Y
é

1

E

Y* 3 CGNATAGC

Vv

10 27 a Y

IPvg 2~ A

0]

K

3

Carlos

Qr APL YT

b9
u

0
"B

Y

Marthez

IPV6Y W °

P IPv6 L

IPv6 1]

€ IPv6 A
M _Hhntfe
XYe

N Henri
Alves de Godoy

"HF 7 @€ F
509 T

b a

~

A N A IPv6
X nl b=
'H a NY~

IPv6 T N

>
D o,
«©

L o

<

s Uv>

1065 9w

LAC-20244b

|

g 4

I

bbb |

L IXPE ht
IPvd8 s h BX'Y

N

IPv4B 5 B A
W

T+ CETA

(o]

sYo
E LACNIC

ew Y

. BsBsH PAM

A Nl

HIXP 1 &
235 M

]
YWy

9 Y

Y
IPv4

d
| €

LAC-2023 7
1 r] Y 3
Qy

3

> LACNIC R

f)'ﬂ'x

6

IPv4

BGA

Y u

Q YTZ

1
rY A

aTl”
KAt Wb
1Yo

h IPv4dB &

IPv4d8 &

.F
H

YV T

iy Bed w

h Bt h

hYoy 0

v

a =Y

a IPv4B 5|

b 2.32.1
1 1 € O€ N
A> 8 Y

309



310



311

F ARIN 541 IP
ARIN540 na 2024TYE 1137y 10b 24w3 25wH Y &
N U 34 00 Al T 2wyYd ~Tx 3 H wé IPB
5T YBq 1vb Y n k=Aod T3 T t & 3-2
-77HY |,
® 3-2-7y ARIN541 IP
I ] . "H ie
1 - 8
1 Fé P A | & 5 ARING I wby X
e / w'_ ARIN N f w 3+ /N o)
10t 24w Ao John 418 wIPv4B M Yy /.
Sweeting & ’BAJJ &  |vox i
A E@x a o |[eTA
vPtm
., 410 dt, IPv6e H A
IPv4 Yrx6 °  pe¢H
T 4/ Q
44 A wn Yé& 410 A’
IPv4  dz” A 3: A x
PB W f /I o A IPv4
Q
Al 2 IP RDP ARIN-2024|/ARING I wby 211 &
/ 9b” 1 AN| 659 0t W IPVB /40f)
v L A L] T 20207 71 51 B
34 ARIN 54 U B https://www.arin.net/participate/meetings/ARINp4/
3% 28M 'YYARINY /4 ud 94 o YA 6 oh'Y | K=RAQ
4 ¥ Recommended Draft PoligyRDPy | 3 0 < " ¥ Draft Policy¥ DPy Y € b P
eyYT, t g AA 34 oYL by vd nwday



https://www.arin.net/participate/meetings/ARIN54/

10b 24w

n

~

A U
Yo Cw

n

t J LIR' K Eh /40h

we o |

b

IANA Q1§
e

106 25w

IANA Q1

&
Kim Davies

B

h

e |IANA o0 ~.
ICANN IANA| &

1

O IANA
RIRSA

=

s WYIANA A IPv4B s 8 MYE D
86%r

RIRs P u

=

B
e

YT A

xiAY

]

Y

Yo JANA 1 ° 20117
LG h /8

X
R

L

AA
L

Y Ao
RIRsY 31 | B8bPB y
IANA X 39 h /24f

n

L30 IPvers > b
ot 84 A /12 Y X 5049
Ua Y. 1Y X

¢y
M A IP

oL |
| A Xdwn

59 RIRsY 4 ~

0 AawYIPv6

312



U RIPE 8911 IP

RIPE 890 na 2024TYE 1137y 10b 28w 3 11b 1wH VY
N U 3% MQ 9 H wé IPBsT1 YHz 29

D>

MA L Y1 Tt ® 3-2-8"Hy |

® 3-2-8y RIPE 8911 IP

I . TH
n 1 . BAE

7 IPv63 " IPv6-Only n Ch AB s é 1Y Mapping
10+ 28w MA:P-T W |of Address and Port using TranslatibivAP-
IPv4aaS SkyTy 1+ IPv4 v & Y IPv4asaServiceY

e @ | /1 PvdaagAc 3 Y A 4 IPv6

Richard Patterson wiPva | OO Sky €0 &

ne@A y y IPv48 5 Qn

WW COl' 17 YYHWYZ™ A MAP-T
CO PX'HI | W A K -

£ WY K - Q100%A €°mne @KW

aZnmw n MAP-TYT K - oA

ne @/ a E ncn|
€ LIIPv6e L loT A IPv6 £ 73 N J A IPV6y 1 Qi YA Y
z HR_ 1 QXE |n 934 W IPt A Y Q ¥
106 29w Wont Tianrui36 usnq Tk IPv6Y ¢ X 299

Hu X ¢ P68 YTT hX IPv6 DNSY

r NJIUa 3k IPvg wio A,

K 15> IPv4b R EY 3

IPv6 é W hx |
~o N LWQ ueYazd aw”

36 RIPE 89U o https://ripe89.ripe.net/programme/meetisign/

313


https://ripe89.ripe.net/programme/meeting-plan/

n I . BAE
& a K W FL
) IPv63 3 D3 @ |IPv6, t eEW And yd -
K IPv6 n3 WM~ b IPv6 8 s A E M
p) A_ € [Yhitlistsy Yoy 3 WD AY Targe
I € B W |Generation AlgorithM TGAy W P LT
Lion Steger Avin Y @A IPv6EM MY ISP
ABs YE Hf 1A AB s 1Y
nXnd Q) q” YTGA
P 48 9 N l A L. n1Yad
P IPv6 1 Y8 u JvYu”
5 A EM & TGA]
B g P 2024011 B IPv6t 3 w0 bE woy | BreBs
106 30w| 7/ Prred A 7w XBE Ay T PIE
v oMy oL T oA yBAD =g
T wn vwn| EAC H 3 Yo 1YBaIPvw6B &
v Tobias Fiebig ered 1 262954
nYu 7113 713 AT ]
) IP 202402: IPv6\N 1l |t 3, RIPE n IPvero € LIR
/ h /284 IPv6e A IPv6 \ II Y 35> 4 5.1.2
- Myco P 3 Ah /32 3 /299y BL h /32H/28) °
Jordi Palet Marthez b 57 h |Fx IPv6B 8 E =X
T hHAT Y =XCY'H v IPv6
A LIRY Z & A K EAIPWG Y
h /29 L h/28h |
IPv6 IPv6 t W IPv6 IPv4B & Bx TYT SO IPv6s v
106 31w 1 €E O _ M b TXTDO. ‘ARl KYU,_J]
APNICN /T A3 IPv6 ~ 207 ~ D AZ
Geoff Huston Co, YTE v i NATYXI 2 IPv4
NR L ¢CCIYy y |é
DAAE t1Y x| n neé
BAYFoBA Y Content Deliven

Networkf CDONy & €éBANQg ~

314



8

SKBsM A n & |

I . "H
n I . BAE
ISPY ~ T KW B Qn /bA
e L. vy A Al B
N~ AjAB Y kKW IPLMi A
Y oW, tMi A | NVY53
> A T! 2 T AY ISP
OR A 2@ IPveY & W IPv6
K b = TP
o) IPV6 3 K8sA IPv6é O |Kubernet&&K8sy®” n 0 A
_ Ungleiche @ [0 W 0K A WG] ~Y
P Nico Of 3 K8s MYbxGCu L
Schottelius | W dz Né Ho
BTXCH 01 Yoy Kk  IPv4
L1 YA avmo ny n
K8s vy J 9 O Y b
B . Y3 OfF
AL |
0 IPv6 W IPv61 w_ 49|00 3 X IPv6o Y,
Jens Link Ny hiPv6M whbs Y® A
Cn IPv6~™ | » E T
an £A WYt T
Y oysu = YWAL 7
* ) | n t
TK=Yu®y At bl
) Pv6l hASOADQ_ IPvBy W= NE WY
Stepladder I ) 30 0 YTF un~A
Training+ConsultiniPva Ay n« Y »~ D m D
e @ P YiPvag IPve, ¢ 1Y W _ Al ISP
Benedikt ) PBs~d>4t LIRY" G371 3
Stockebrand & + VK W OO0 Yu~ m
. A7 A GHE A L.
37 Kubernetesy € 41 O Google . 0= o y A A o A nA N | Z t K8sY

N W dhttps://cloud.google.com/learn/whigtkubernetes/?hl=zi'W

315


https://cloud.google.com/learn/what-is-kubernetes/?hl=zh-TW

1Yo ISP SN BGP O®E Hy
O1mY IPv6& BGPA™ Yu ' X
Ot LIRA4 B2 Z né !

316



CyRIRs T

~

A
41y RIPE 8§ APNIC 58 LACNIC 42y ARIN 541 RIPE 8%
yIPvel yIPve3 y

t @ 3-2-

P

IP

LKud 7 YBHq bIPve Wy IPv6

IPv6 5V IP

/YWuzZ" LT BAT

@ 3-2-9 RIRs P

"HH A RIRST =€ B 7 bAPNIC 5% ARIN 53 LACNIC
M™H uA IP

9°Hy |

RIRs

BA~

IPV6

APNIC 57 |,

TWNIC NIR wreZ

M  CERNET2W IPv6 t
CERNET2 Y
=K 3 s N L)
A €EY P f

Qn Yoy' o
Y Z
LD+

=

c
¢ 0 Y

0A]|

IPv6 /|

o

0
W
IPveY O U

%

X b |,

ARIN 53

o~

FA A IPv6 1n

IPve, W dh o X v I

NRYTCuy

T W

"B O

Pl

APNIC 58 |,

. oF IPv6y i

. Of

loTY M
Y WU
D 25%/ 6 z
Native IPvey & W K c loT
e @b IPv6-Only P
Wgo of K

IPv6-Only A
May ~

W IPv6
@A

A

W n,

T L
3 K

YWuoUdo, A

NJAnm

D Q

loT Y
nA AN
"H

b__<|

vy Yo
Ad UA
W N

é
Kw 8 |
oywf X
AR

by e

X

ay X

L

317




RIRs

BA"~

i IPvevim ®63%sg . w 6 14 5 1n
a 2025TYE 1147y > J 3 IPveY oy! A
IPv6-Only !

RIPE 88

5

~

£2 o Iy V DAY Metasna 2023

TYE 1127yY E 0. A 1Pv4

sYL P i AT W]

3. 0Una 2032TYE 1217y6b 6wd A A
IPv4 Ww® Yoys3Y2024 1 YéT1 k1A

nH IPv6 A Nl

RIPE 89 |,

hiPv61 whbe YW A Cn IPv6~

Y ’ noO£A W IPv6),

IPv6

APNIC 57 |,

. XE RIRs, A IPv6 t MY ¢ IPv6B |

5>via NATAIPvA hx4vB A 2Y Cnm
At¢d> 3¢4 * 4+ Y "K s O k IPv4

Low ] €71 IPvdad Pt Y & IPv4
2t v

| A B IP p) . Yc IPv6 " A
BN WAYT =srA4n ~ 1M C3e IP

ARIN 53

., 3> X€ RIRSTX APNIC 0.15/8 A IPv4Y W U

AFRINIC 0.07/§ IPv4 / W RIPENCCt | |

LACNIC
41

s mom IPvd3 T T YunéQr T XE RIRSA

75% Bvin<3wpA IPvd B ol

RIPE 88

5

IPv4ly Awn ufle XY B U CA =X
43.8%A IPvd& M~ T A =XnW 8.29%
Amazonb X 4.29% "Ha IPV6A t xd |

RIPE 89

CIANA1° 20117 LG~ IPvah /8 9 Y~ IPV6

. IPV6 AZGCo, YTE vii NAT ¢ Co, t

/X 5047 h 127 T34 Yaw IPveh X @ AM |

v Al B kK% IPEMi A Y DWW,
tMi A Y, uYawlIPve b = " p}

318



N |RIRs BA~

IPv6 |APNIC57| =~ € IPv6 / yr ’ B = Y IPv6
Lk WdAEYt YuAt- A fM & ¢ |
RIPE 88 |, IPv6-Mostly Hy oL vo a
E A Cn Yu’ Aw Wi i
APNIC 58|, AWS t Yo ~ 09, Ay IPv6 02 A
DQYus3 ®~ 1YW, IPv6 A v
LACNIC | IPv6K V DAY B - 1Gb/ss D> A CGNAT
42 Dt 6rd3 A5VY, 1"Ye €& ISP F IPv@,
A9Z6 ~B i Y IPv6 L& ¢ T A 3]
Pv6dY AL &b &1 3 ¥ e @i @b
Pv6 yxu =~ ,0ak IPw6 | ~ IPv4
DAA FYXK ot IPV6A o |
RIPE 89 |, NJCTa 3k  IPver “o N LWQ
2Yazd av” & atr K wT FL
IPv6 |APNIC57|, M CERNET2T | ol 2K IPv6-Only &
3 Pvdad® A VI3 Yu [RFC 6219] ~ ., M €
IPv6-Only ~ YCERNET2&E ~ c  IPv6-Only,
. A P IPv6-Only Y* DHCPw Y 81%

K IPV6ONyY T Cus & TAR b/ ® &)

ARIN53 || 7 L A0Ona 20207YE 1097y~ E'Hx $§

W IPv6Only L+ W IPveOnly A Y
ARING . 894 IPv6 Y 7 Ko 1
LACNIC |, Containerlaby € ollzYA )
41 A IPV6TARYu Z ]

, IPv6Oonly  AzZG¢Lk Lxu DNS O IPv4-Only A
No1 & Wwe Y~ NAT643 KWt f GO |

RIPES8 || IPv4S 3 b Xt A 8 Yo O IPv4 A
5 Y B AlPve s | ~ [RFC8950] ~ |

~

. DNS 7 a WAY N "1 p AAAAE A

319



n  |RIRs BA~
A YO DNS64 £ W | 9 £ X1
AAAA 1 M 2000:/3Ww WA B & |
APNIC58| IID IPv6B 5 A~ = > wn)] Awn p¢ 0
IDA CHAYK ¥ N oA Q72
. IPver | A n 3 (3 Q] rceklk v
A Fx A3 MY B o IPv6Bs A
O Yoyb 6 nl
RIPES8 |, Sky . V Z wuneQ@A v Jun’y
"HW Y Z" A MAP-T O bPXTHI |
0 PIPVv6 1 Ys IPV6EM € TGAA
Yu~ 5AF W ]
X O K8 AL Y¥X 7 K8s
y 1 9 O y B G, |
Ww AT ISP >t LIRY = O® Y
d ISP BGP O®Yu ’4/m3 LR v |
IPv6 | LACNIC |, IPv6A T "~ 0o Naw 7 Yu ' Wi-Fy
1 41 oy vé A Tw !
IPv6-Only / 7 aQ ¢ £ IPVv6 ¢ P !
LACNIC X unl = °2>n IPv6 % H a NJ.
42 Ny A¢ MYd a oum y | a
5 L ¢<ccoiv/ ¢ |IPv6 C i
IP |APNIC57|, pd 3 / via IP AYo A
YE h58 »nu 4 AHY® Rvn 6MbB A IP EJ
y ¥ 06 un A IPv4 IXP YTEE IXP6 /1 v
nydo +BL 624 n éKe €H
ARIN53 | ARIN{ bx / N Ll W dISPE LIR
v X £ yISPAIP E~ €0/20x ~ VO |
My ARIN A IPv4® & B Yyd 4214 =N

2018TYE 1077y a invydo Ccw A @al
v 4 o418 T ¢ @ IPAT VN (o)

320




n  |RIRs BA~
TZ" H XXT ¢ VYo 4183F W Y]
LACNIC |, 3> IPvAT ¢vnsA | T HZ A
41 oy T k| Yo 2.3.70 y, nl
Y YA aT~ F Vv a Y KAt b
My 'H a IPvaB sYd g 1 232188t
h + 1 €den IPv4B & h L

LT A=Xx" XK N MYTT Gx v4d Y

49 U a| aYuyod h 7.6 T

h Y ¢ u We wévinl

RIPESS |, 3> IPv6A PI'E W Y 60 B, f L

v 74 Yo {BeIPv6® s ervd 41 Ywo
Ty Bos re=X"Vvy Bs EYDP EB s, W]
LACNIC || £t 3T AR HIXPA t F* A IPv4B &Y

42 o o 235 HALACNIC ew Y 2 |

Y . BsB"H PAM YWy | €& A nNhl
My | Fx aXAt b H a IPv4B BY

49 I 23218Bth + fEDeHf IPv4B o

h Yoy YOA B 38

ARIN54 | 5> ARINYd MY 41844 b X IPv4 /
Y L v By’ YOX T /N ]
0 ¥ | ARINY 0 20207y Bt ud LIR' K Eh /40 |
1Y k 0t W A h /400 ]

RIPES9 || £t2 w beE Yoy Pl Eh A A
v 5 Yo B4 2.6/ 2.9 54 AT i

My | £3, RIPE n IPvero € LIRA IPv6\ 1I

Y 35> d4 Rn/32 3/29 Y Bt h /32H/287 |
yAs APNIC 57 || TWNICA IPT Chb h hBthenh Yoy

3y “ BUOLACNIC4L p YO0 “BA Xt~ -~ VY40 LACNIC42g - &

https://lacnic42.lacnic.net/es/programa/presentacignadeos

321



https://lacnic42.lacnic.net/es/programa/presentaciones-y-videos

N |RIRs BA~

APNICUO na 20257YE 1147y ~ E L

3y

(<)

1. 1Pv4_ NAT gv c 2YT un N'Y [IPv61
APNICN 4T AN Geoff Huston IPvAAl d € YW
X€ RIRs, . A IPv6 Y t1Y t IPv6 B 1

¢ Yoy3>vii NATAIPv4 hxlUve A 2]

Hustonu KA, K g1 ey & ¥y M® N . &Z IPv6
/ A QYW U Qw g Al € | Tc¢C
CoOlYXuUu AN/, G¢Y A IPW6G: W/ IPv6f i YW

AT - RIRs "H 4y A 1. Ona 2025TYE 1147 y> J
S IPveyM € . Ona 2030TYE 1197y 2 IPv6

Only YWy 3 0Ona 2032TYE 1217y 6% 6w A
A Pvd wWao |

2.1IPv6-Onlyt RIRST A YuawA A

AT CB RIRsT p IPv6-Only 1T A H wYTl
IPv6-Only1 T 4+ u AQ’ YPdWA A |
M™H uyAB A M CERNET26 YW u APNIC 57

A IPv6-Only n i IPv6-Only € IPvdd A VI

322




3 0 ) IPv6-Only Ad Iz v ) IPv6-Only

A 5 L1oyY M Bbike A WF B IPv6-
Only p You 1 4A A  Ona 20257YE 114
Ty IPv6-Only !
3.IPv4  AXI Evin= Dt RIRsd AQ’
AT~  RIRsT Al T = 3, IPvd AX
] vin) W dAPNIC IXP& €E£ IXP A IPv4
_ 6 y ARIN u IIPvdd . A O / YWy
LACNIC iB P aA GtW°oH & a
IPv4B & |
4. 0 fe&d /
" RIPES88 MYo-~ MU IPv6A 4 Al RIPE 73
h AGGREGATEDBY-LIRR A IPvdan 4 B Yu cH
Y u T ounB A En Y 0’ IPV6
A@ 1t )] W Y RIPE 88 3 RIPER | Y N

A IPv6 Euz X m 4 A i

()
1l.= IPB & Y A IPvé ABOn > o
> h hu "H Y Ne A Huston + 35>
IPv6 B | , ¢ Yoy lIPvd NAT v ¢

A 2YT Hustonb Y AG¢TCH n YAaWCwm

Q¢

323



3 Y Y 7 0 vo>Aé“a B s YK s

'O K IPv4, ¢CCOIY u APL?D IPv6~ &Y
A Y P A TyM € §y snuyY> P
O 1y sLAA PG @39, 1Yd =
P8 & A & IPv6 AYW 1.  IPvd IPv6 *

W
ABWYu '~ IPv6 A =" >e AB |

2. shWWtAR Yu W3 K YW, BG C IPv6
AT <RIRsT "H uY 6 'H A IPv6 YHKwA
sL\NYT & B PV6 Ak =] 03 WJA
Y ANO KhWws +tARQA Y LthoWtARY
IPv6 Wd AAESt | 0 Y/ 11§ IPv6K
W DA A T W ¢cccoiYOLIAHe MA20 Us
K NYpP" = "W dt3s WId w v

s o ¢ XilzYWy V W WE Wb
8 1 a B IPV6 AK =Y 1 o b wWT
), B ~ c IPve,

3., J] *AB
APNIC 58 by Ay T Af awy
Oy Qi L APNIC 58b 3 J B NE
IPv6 A € nWVYu, ] *AB | u
¥4 sdaA @, O . T -2023TA> Y N ' &k IPv6Yu 'Y Ea vn IPv4
T - 20257 A 809%A IP KU IPv6-Only M L /77 E s4AHXT i

o 202571 > 3 IPv6/IPv4 A (Y 20307 > y > IPv6-Only

| https://www.whitehouse.gov/wp
content/uploads/2020/11A1-07.pdf

324


https://www.whitehouse.gov/wp-content/uploads/2020/11/M-21-07.pdf
https://www.whitehouse.gov/wp-content/uploads/2020/11/M-21-07.pdf

L 37 | Aavw YazqUoybike A

n Al

4K TE€ DT RIRs T A

na 2023TYE 1127y éna 2024TYE 11371y Aj
YazZ MOF IPv6 y

RIRs MYo~ 2.
c AT H AeXn] i Y
IPv4d ® Y 7 Fe  IPvoYWw Raw
A EL Y ' j p>t™ Y 7 2" IPV6
t Ne A Yy A" 5
¢L Y 2 1A Y2E' N
“Toon AeXun Y c A Yol u
N 33 A AY tj Aaw p ¢33 ~
L

325



L) Vd

T WE IPv6-Only M T W

vin© A= Y A IPv4B s E B JNIRW
R EYIPv6AGr w?3B ABsE YKW f IPv4B & A ]
5> € uneG nm A®3 ¢ IP6Y6 1 K IPV4E IPVBAGY
X ACAKD 10 U M AM Y " vn™’ b

| a A YV A X E nd v’ X y o A

bHEK AL T AebP|  Cu " A YW YH &
IPv4é& IPv6Z A@Y K B A y 4 é x Y F?

ADd AE =Y Mo TV ] i

£t CEB A¢rA Y3>B X uWAISPYyG 4 IPv6-Only
A3 Yaw o | Yo DAYuB. A

Y
I LG 9 IPv6OnlytC1zXx> HyK= H& Q A Y
tamw WB ¢y 1Y A O YK aw A A EL. "1A

| W é IPv6-Only M T 3w 31 WY Wué Ju
BHhz 3w 111 P A3 LA LW 7 > . T W p
| Y B uod| X 12 T-Mobilee @y w A NTT DOCOMOL,
Athlone Institute of Technology ¢ IPv6-Only A~ W PYéYu’
A M Y]
T-MobileWt né¢”™ Wy, £ e QA IPv6Only CMzYX -
ORAdF WYaz® 3 & colz ~° L Wi g
¢~ € P IPv6-OnlyA —e @M CY T-Mobile XTI f 2 IPv4
B o A Y ' P &Q A€ 3 1
1" 1 Y IPv6-Only t T-Mobile ¢ 3 Y 102 A é

sYu W?2B_ Ans | 1 1Y T-Mobile A pva? DAY

326



ot gV O A IPv4B 5 'H NAT Y 07 A ] ¢

ok CO wmhy D YAy 317 € M X
L~ 1+ Y T-Mobileb < t 5GEé Q nA A W~ Y
Ay D IPV6” K ol 3 6é¢€ EMA™ " 4L v T-
Mobile A IPv6-Only” WO + Z~ 6 €1 A sYazy f3
L & COl z X A 11
NTT DOCOMOA 0~ 4, 1 NTT DOCOMO- 1 IPvé P WnNY
noyd 2Z T A+ P 9 IPv6-Only A Y BAHZzIN
Y Service test y H 7 Y APPtesg y =~ Y Field tesy u

Y Finaltes) Y A3 ®Ow U471 & A ° Yv IPv6-Only o
9 we | NTTDOCOMOA ¢ MK® ISP3 BH ~ X7
u Al/J] N D>f 9 IPv6-Only, » A Athlone Institute of
q IPv6-Only  CO

= o

TechnologyA IPv6-Only” Wn ¢ Yo~ A4, T

YY 7 NAT64+DNS643 YBH 77 A Wi-Fi63 ¥ 802.11layY
W ol A Yu K o] Y Eduroanyé 1 | & o Y
’ A— ALY ANviado, A zw &
QRY ° G¢& gA & LNV v CVLAN VY o
é Yutéedo N ¥ Service Set IDentifiry SSIDy v n €1 €
A IPV6I Y% '"::RAIP 8E & bHL us A v
Athlone Institute of Technology D f CH IPv6-Only A Y K

W WG q IPv6-Only &8 |

327



¢ PwOny 9° WAe@H IO

T-Mobile US v C A O eQ@Y B0 Bellevue
WashingtolY e @3 T € @ e@Y 3na 2023TYE
1127y 12% 31w X 1.179 W /bl ~ 3 > T-Mobile USP 1 € 5Gp

e@QY w, P é @ . T-MobileAe@ T KW B n

a 19947TYE 83TyY 1 e @W VoicestreamWireless 2 4Yo~ &
O w B @ L na 2000TYE 9071yY - Deutsche
Telekom| 2 Voicestrealu Z B. + T-MobileUSY S na 2023TYE

1127 y¥ 4b Deutsche Telekom=X T-MobileUS51.4%. 1T | 3P
® 1Y T-Mobile W ® YbBqrP é ® Y b
K™ nd® @ | T-Mobile WA J®O Y6  MamQ
(P & d Y KW v n | T-Mobile USW Z g |
L " An =~ Y N p. , b & Wwfi 4/6u D X4
o- VAP "JuRs & A -6 Colzx Q Lumuy
T-Mobile US £ T&€c 4mA A & 2 YN €zl
P ]° P YT-MohileUSC™ Z~ o~ » e@Y AT&T
€ Verizon Q L] ~Y'QTWwWY T-MobileUS | Z7 eQ@Qw €Z

Y i WasAqna 2018TYE 107Ty| 3 Sprinte@Yy T-

Mobile USD t 2 t € ® e@]

hbgt CCA° ©821 vk C; Ap e @]
A b 3 —u Z- 7 P N Y Global System for Mobile
Communicationd GSMy T A Y T-Mobile USk rud CA 0 A

e@ WB. Aj M L na 20047TYE 9371 yY T-Mobile US

328



C J.D.Powe€ Associates Y B 5 h 2004 n bl h é

h 2004 O TR hL AT&T N° M ° O T-mobileUS
Goep o Al Y~ AT&T P © 1 1P E ®
]~ T AY Avin™ w FY. u

O IPv6AK P IPv6 A "Qf | T-Mobile USA IPv6-

Only®d ¢ A 3 Y IP6WtL CA AG¢Y~Nqv

n IPv4

NTT DOCOMO‘O-H-WA EAP - NneYbpgn P -3

A JJ"NCLe@d UYona 1991TYE 8Ty YWLtwA —e w
A - e @Y Nippon Telegraph and Telephone CorporaficdiT Ty Al e @Y
Z. h DOCOMO) W :s 0 h Do Communications over the Mobile netwfrid

Y 1+ wnMXh héhsORhAz Yud3Z w n° Ae

— & A 'EL NTT DOCOMO X 8000  #A/mYLwWA Wi
AP y O €& Y K TP 3 Y 3th Generation
Mobile Networky 3Gy y x ' P 3 Y 4th Generation Mobile Networks
Y4Gy LTEE X' P 3 ¥ 5th Generation Mobile NetworKsGy3 |,
e@rn Vv q 3G A NcY ¢ ° na 19997YE
88TyB I ~pP AEY LZs J 2 AGLTE | 5G
35 A AYNTTDOCOMO na 20207TYE 1097y pZ 56 &

Yu 20&WA 6G3 vwnY3A’ ga A A Y K

W Q vy g RS nA A}

NTTDOCOMON °~ -3 GOl J]Y W o0A 10 | Z
BKCN M /b P KCYuoy W uN i
Qy 4 E¢ M 0 a € nu L "1 1gYNTTDOCOMO W

40 NTT DOCOMOU CD https://www.docomo.ne.jp/english/

329


https://www.docomo.ne.jp/english/

Q fcdy Rd ¥ gl = o0é ! Y

WAA Bo £l Wi -3 A" " ¥ NTT DOCOMO
wy n 4’ 5GEaWA 1 P 3 Y 6th Generation Mobile
NetworksY 6Gy Col g A3 QT W
N JUE K= /1 GOl Y NTTDOCOMO™ 20 "5 Y'H
na 2030T7YE 1197y B MéEl e v kTk3 Ysaz
" s kA AwAY e@ A -3 T = AtA
¢HiL "1 YNTTDOCOMO ~ 20 H B8 Y -
p 6§48 , A -G& | awYNTT DOCOMO AZ 5G
nYu" U 6G3 AwvWn Y Rd y == y
500A |fyw s én . WY =z2"p -Pp A " B
U aoAk €3 v NTT DOCOMO>twA BE& I o/l

A 3 Y Athlone Institute of Technology AITy
C'H . A O VYBYO M A L AIT2 40 na 19707
YE 59TyY @C'Hs Y 1 A Y AD2tLCQ
H ., nA O Al w3 0 A Y b y Ly
T . 3 Yo yn T € L AIT A Rk B =
Yu oy T 3 A Y @ ¢ 044> A Y
t Mmow A & / i B XJ] AV FY o4
I yWMET & T Y EVWin X T i
Y AT A 0 <b/l cYfi 3wy 7 A N T A
% WS 60 ANYL ° 9 anmoda | AT

oy 6 w Yu Vv*. .7 A = WYL M w
[ @ A L na 2021TYE 10Ty YAT ° t3 L

330



Y Limerick Institute of Technology WY2> t  Ah Y LI € fY Technological

University of the Shannon: Midlands MidwgsY AlT’ OMA
A 93¢ A 9l 1. W 03 T A & 2Yv Z° é
wn XBEA 21\ e “f AxM EtMy Xr
M L 3> €EoX 14000 WNE 1,200, L

41y LI €  TUS https:/mww.tus.ie

331


https://www.tus.ie/

3 IPv6-Only 3 40)

IPv6-Only € K IPv6A & A Yok IPVAA @’
A MY "Hx A VO € n®d vin IPv6B8 W P
Yolvin IPv4B 5| K tp0O. A, ~ . AYBHq IPv4
Bsi gy, IPv6e y o | LWty IPeOnly A
é o
Cy IPv4® o i At
Ou IPv4B s AX YR Y J Bb IPvd s A ]’

IPv6-Only MYKWuys 9 IPv4BsAvinYw f IPv4B s A
L

}y, IPv6 d

o & O e@w Y IPv6 A 3 7 "] 04 IPve
Only KW~ v wu & O e Z F pc Y,
IPv6 A !
ty o | o
T 0 A Xx™Qu r 'Q  uP Y Internet Protocol version

4_ version 6 Dual Stadk IPv4. v6 Dual Stacl Y IPv6-Only A |
BF ol /1 ~ - IPv4é IPV6B 8 E Y 10 & A Al

332



XVaAW Af

IPv6AB 8 E w IPUBEY KUK B, A Enrm) ., 1Y0
4 IPve-Only KWtawA 4f/ E . | W Y IPv6-Only
T < f IPvd w i y, IPv6e ¥y o | vtaw
AR A L] W IPvw6Ony AT 3 Yt

(¢ ) Dual Stack Lite3

N3 6  IPv6Only | & IPv4 BAL 3 Vv 7
IPV6 IPvda N2 ° IPv6%:HMY L IPV6 | %
BB 3A 1Y u IPv62:Hq 2t IPv424H Y W IPv6-Only

| a IPva  ABA|
(3 ) NAT64_ DNS64b

NAT64 1 © B o 3 Yh IPv63%b t IPv425HY W
6 IPv6-Only | a 1Pv4 BAL MT Aq DNS64Yh IPv4
B o t IPv6B 5 Yv IPv6-Only KW € IPv4 BAA

(T ) 464XLAT b

4648 & Y Translates IPv4 address to IPv6 addresses and vicerversa
464XLATy° [RFC 68771°M X Y 3 Kwy IPv6-Only o
Aim | a IPvaOnly A & YW Skyper | 4 /b Q

42 464XLATY RFC 687% https://datatracker.ietf.org/doc/html/rfc6877

333


https://datatracker.ietf.org/doc/html/rfc6877

IP_. ICMP Y Stateless IP ICMP TranslatiolY SIITy IPv425H
J IPVeY L IPv6-Only A Z B ISPA NAT64 !
NAT64 IPv6245H~ " IPv4%sBY L K IPv4A
Z B IPv4-Only A" & | SIT An T CLATY KW O
1/ SA YW w yYPKW Kk IPV4AM YW Home
Gateway Q |, NAT64 An ™ ® Y Providerside
translato¥ PLATy YH KW' 1 B IPv4 QAN R Y W

CLAT B4/ |
(x ) IPv6 Tunneling technologiegb

3 D5 . 6tody Teredoé B = s A & Y IntraSite
Automatic Tunnel Addressing ProtodoISATAPy Y u3 6 ° IPv6
only o IPv4 P |6tod O = IPV625F 25 13
IPv4 255 MY u IPv4 hA| Teredo UDP2FM F IPV6
25HY K a 3 NAT A  YTeredo! & 6 & Teredo Y
~ TeredoM / Xt 0~ IPv4 0 IPv6 3z | ISATAP’

B 0 Y IPv6-in-IPv4 YIPv6o v i ISATAP O IPV6 3+ %4
IPv42:H MY ~ 6 IPV6& IPv4 P | ~Y us
v 3 Y., thAK % I & 51 CoA ]

43 IPv6 Transition Mechanisms: 6to4, Teredo, ISATAEs://www.geeksforgeeks.org/ipt@nsitiormechanisms/

334


https://www.geeksforgeeks.org/ipv6-transition-mechanisms/

T T-Mobile USIPv6-Only W

T-Mobile £ 33 & IPv48B &V A Y "~ auw IPv6 L
VA f GO v i 464XLAT3 W IPv6-Only, A 0o~ ABAXLAT
w3 Yt

Cy 464XLAT A
(C)464XLAT f IPv4 IPV6NTAA

464XLAT f IPv4  IPV6JT T A n o §j A 3 Y
Ky u 7 NA W = q]

Q)N “vilPviB B

a N “vin IPv4BsYT XK WMIPV4B s Vv i~ YW

CLATACOY' ¥ Y . a4 W NativelPv6 n EJ
(T )464XLAT , Q &€XQ A IPv4 IPv6
4BAXLAT 1 Q EXQ ynL IPv4d IPV6 YQ
o CLATE PLATQ PY MX QA IPv40 KW IPv6
B 0 IPv4 o A IPv4" & 'Ho J] CLATp P Q Bw®

IPv4-IPv6 Y 1lblyYo ™ 1 8 [RFC605218B IPv4B &3 N PALT
T PXQ ~ ® IPV4IPV6 Y M y M X IPv4 3 e

44 1pve Addressing of IPv4/IPv6 Translatdrps://datatracker.ietf.org/doc/html/rfc6052

335


https://datatracker.ietf.org/doc/html/rfc6052

IPv4 A NAT44] NAT64 vim - B o Y Carriergrade
Network Address TranslatithCGNATY IPv6 IPv4 A Y
46AXLAT /473 §f Y6 IPv4Only i’ IPv6OnlyA o P

YVvio o1 ~ IPv4B 5|

(X ) 464XLAT 3

464XLAT T [RFC687IM AGC IPv6 3 Yho U ' NAT64
& DNS64 J]>3 A oL OO0 IPvd © Y 464AXLAT KW ¢
o IPv4B 5 A EY~oy464XLATV IPv6 BAOYK® ISP

o

Be# A IPv6® Y 1 ho6 X A IPv4 /1 X |IPv4ni

A Rt B IPVE, T 464XLAT F 9 A RY. t

- IPv43 IPV6& IPV6R IPv4A ay X R
t1Y o Ofu T ous A ad H G O X’
Y A | 464XLATV NAT646 DNS6& u & ~ A
v Y@ ' /£ A IPVAR IPV6A |

)y 464XLAT N w |

t 3-3-1"Hy 464XLATN | 4Y KWy IPv6-Only 0 A4
/b | a IPv4-Only A @ | 4mb CLAT IPv4 255
D IPv625HY L IPv6-Only A VA B ISPA PLAT L
PLAT IPv6%5H " " IPv4%BY L K IPv4A Z
B IPv4-Only A" @& | CLAT KW O4 mA S A YW

b yYPK® K IPVAA M Y W Home Gateway o | PLAT

45 464XLAT N | https://bgp4all.com/pfs/ _media/training/apnic46/igx@nsandipve-only v10.pdf

336


https://bgp4all.com/pfs/_media/training/apnic46/ipv6-trans-and-ipv6-only_v10.pdf

H K# - BIPvA QAV G YWy CLAT B4 /b

How it works 464 XLAT?

//\N?v4
CLAT + PLAT L

IPv6 IPV6 In‘tzet/ \ie_’b/i!
N i o LLL DIy o

4./ guns .®
I-I-I--------»‘" L T T LL

IPv4
4y

Private IPv4 a Public IPv4
Stateless (4->6) Stateful (6->4)
[RFC6145] [RFC6146]

3-3-1y 464XLATN |
ty T-MobileUS A IPv6-Only N ~

T-Mobile US /1 IPv6-Only A TECY= A3 0 YO

o

I vy & /AL T-Mobile USB € P MD f 3 IPV6-

OnlyA Y ~® 3-3-17Hy |

® 3-3-1y T-Mobile US / IPv6-Only

1 TW T-Mobile US
2 497G |na 2014TYE 1037y
. - , na 2014TYE 1037y IPv4 &
B Dt & YT-MobileUsta  JJAP

337



Y

. T-Mobilef & 7 IPv6-Only Y °

"YMY IPv4 B € IPv6 U

2l

Q¢

WK AH&1 |

~

L6

t

. IPv6-Only YZp IPv6
B o

v

w| a IPva BAY 1 464XLAT
3 Y IPv4 255 b
IPv62:5Y" ISP "H q * IPv42%4BHY
"Ab | aIPvd BAYL

S

hN]

_ T-MobileUS wZ° na 20147YE 1037y

L ZO 4.t Y9 7 46AXLATA3S |

AIPv6x Pmw B 16%Yna 2015TYE
14Ty + 54%Y na 2017TYE 1067y 4
b b 3 84% Y11 vy IPv6wWAB
1%y

IPv6-Only Y T-MobileUS2 ¢ f
IPvd & Y ien |
a AIPv6 DQYLAWA IPV6Only
L

LW Ay T A{ Y 464XLAT A IPV6-

., T T8 A 3 A
B

Only 3 ISPy P " He B T,
nl
- IPv4 ® y i
ytawA IPv6-Only . A
"3 azZ n})

0]
<1 5z C-

A LT A

[

T-MobileUS" ®w o

p IPv6-Only f CO LY na 20147YE 103

338



TyAIPVEx P B 16%na 2015TYE 1047yt 54%Y na 2017
TYE 1067 y4b b6 3 84% na 2017TYE 1067 y12H 3 87%W
Ko’ T IPv6XrtYune€A AL T-Mobile™H WA IPv6 = A

t  3-3-2"Hy L ¢ APNICA . 4 ~ 3, T- obielPvBy i

B WB3 95%Y 1 AR Y. 1 "HY |

Our progress towards IPv6

V6 Summit
. NANOG 2017
° gANOG 64 April 2017
Apricot 61 June 84%
37 June 2015

® Android  Feb 2014
43 2014 779

July
2013 16%

54%

3-3-2y T- obile IPv6Only xx 47

T-MobileUS na 2014TYE 1037y | 9+ 2956 "1ay¥Y 4 IPv6
Ony L | T = LKW e @A ° X7 A L na
201520197 Y E 1047 -1087T ¥ T-MobileA 4163 B YeQ |

Y

g o E Yna 2019TYE 108TyA | 9 B 451 aayY o

46 T-MOBILE-AS21928https://stats.labs.apnic.net/ipy6/AS21928?a=21928&c=US&x=1&s=0&p=1&w=30
477_Mobile Going IPv60Only https://www.rmv6tf.org/wpcontent/uploads/2017/04/0Bv6-NAVETF-Langerholml.pdf
48T_Mobile Financials Annual Reportgtps://investor-mobile.com/financials/annuaéports/default.aspx

339


https://stats.labs.apnic.net/ipv6/AS21928?a=21928&c=US&x=1&s=0&p=1&w=30
https://www.rmv6tf.org/wp-content/uploads/2017/04/04-IPv6-NAv6TF-Langerholm-1.pdf
https://investor.t-mobile.com/financials/annual-reports/default.aspx

338 "al na 20201 YE 109 Ty T-Mobiley > ?  SprintA,
WY €€ ce@Al "~ BYna 20217YE 1107y| 9 3 801
1TaYOO, WOAEZ" @Y ° + 3024 2al na 2023TYE
1127y 91t 13 7856 F1ayYT »° 3 8317 2aY o~

Ve@<« JAE I A |l 3na 20247YE 1137y Cu
=Y T-Mobile A o ] AW Y T-Mobilessna 20147 YE
1037y 9 IPv6Onlyw wyY 1/ ANZ €3 B Y 3 A

Zoom: | 1h|[1d|[ 5d|| Aw || 1m]| 2m |[6m || 1y || max| @ A3 TP Capable : 0430 @ AS [Pvd Freferred - 03.82 | 05:00 July 03, 2024

o
80
70
60
50
40
30

20

/\/\:W[ .
0
2. A J o 2015 J

205 A J O 2016 A J O 2MT A J O 202 A J O 2N A J O NN A J O 0N A J O 202 A J 0O 2023 A J 0O 2024 A

3-3-3y T- obile US IPv6V n o]

340



X  NTT DOCOMO IPv6-Only W

NTTDOCOMO /] €E€£AP —e@NGYuoy IPv6 €& IPV6-
Only 3 A ApgzX ~A Wil IPv6rt 3 f IPv4B &

~ A ¢ ArY WIBEABSE €J Af | 9 IPv6
O NTTDOCOMO~ p Y N f 38w YPtKk =a4Ww 5G/ Q
TWARE nHt 3 J] Wt NTT DOCOMOKk IPv6y d
IPv6-OnlyA A T A Y
Cy IPv6 A1 ()
NTT DOCOMO1 ° na 2000TYE 8971y%' ® 3 IPv4B &
v Yu O Pv6Wt ' CD | A HA
Y nq Ew A LY - N " AIPBw ]
1 Y NTT DOCOMO O IPv6 3 AatYu O IPv6 Z
MAXKpnR P € © L

. na 1996TYE 8571y dNTTA M O UVt o €A IPV6
wn |
na 19997YE 88Ty dNTT OtwAd4 /b P IPV6tunneling
L
na 2000TYE 90Ty NTT J]° o wi N IPv6
@ |

na 2003TY E 927 ybNTT/Verioo X2 p IPv6 Native, Tunneling,

5

u Dual Stack @ |
na 2004TYE 937y @NTTA IPv6 Natived8 Dual Stacky =~ 1

5

B Knj

341



na 2005TYE 9471y dDual Stack nve XY v NTT
LN WwIPve Tw & A ISH

na 2006TYE 95Ty ONTT p IPv6 £ A
na 2007TYE 96T yNTT B $ Y General Services

AdministratiorA GSAy W 3 Y GSASchedul 704, ®Yn 0

IPv6 IPM &
3y E f
NTT DOCOMO IPvewinf A1 YT, 3-3-4NTTDOCOMO ¢
IPv6-Only A 1 R 3na 2010TYE 997 yM y D K IPveY
na 2010 TYE 997y Y AGLTEA p YNTTDOCOMO O CE
Z M IPveY 1 1° ol O0 LTE P =
A Ew Y NTTDOCOMO i Y IPv6Y f € "H A
BoE L NTTDOCOMO P 3 1 Y 3 IPv6’ P MA A
YbqZ oy A U @A L] u Q 'Y IPv6
N KW WR ABBE Y Y 10 A X
At
Ty i IPv6-Only

na 20171YE 1067y NTTDOCOMO # 2 A (¢ Y DuakStack A
cnyY Z "1 K IPv4é IPvE, A G KW TAbv A IPVAA

49 |pveSUMmMIt2022
https://www.jp.ipv6forum.com/2022/timetable/program/20221216_1 IPv6Summit2022_ docomo.pdf

342


https://www.jp.ipv6forum.com/2022/timetable/program/20221216_1_IPv6Summit2022_docomo.pdf

& 1 3 IPV6A ]

N =<
P

G NTTDOCOMO

YTRC:’)_l.I_ 7A3(’b
X"HB YTuhXxE€E

¢ pYuoyn sl AR A
IPv48 & TR Y 1 IPv6 U

=) Y £
NTTDOCOMOA IPv6 Uy €

=2 / qna 2022TYE 1117y,
t 3-3-4"Hy Y 9 IPv6Onlyn LN > 59
IPv6-Only#8A |
LTEEA 20;232
4
LIS EIEIPvS .
1Py eARTS i K RIRY SPIR=USZixIPV6
2010 2017
VoLTEE A
TR A IR IPve
2014

2011 2032
87
mopera UZE3EIPv6 7 5G SARR{HE%A
<EENBE RENTUIGCORLIRE SEXg s Racn BTN

3-3-4y NTT DOCOMO 9 IPv6-Only Ax

50 DOCOMO to Roll Out IPv6 Singlstack Support Beginning Feb. 1
https://www.docomo.ne.jp/english/info/media_center/pr/2022/0131 00.html

343


https://www.docomo.ne.jp/english/info/media_center/pr/2022/0131_00.html

Before : IPv4/IPv6 dual-stack
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1Pv4
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Assigning both IPv4/IPv6 addresses
\ Use the appropriate address type (IPv4/IPv6)
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to compatible models
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53 Ipve PerCountry Deployment for AS9605: DOCOMETT DOCOMO, INC., Japan (JP)
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: IPv6 for Wifi?

DNS and Webservers
= Make locally hosted

e

webservers accessible over

IPv6

« Enable IPv6 on External DNS

i Dual Stack for Wifi

« Design of IPv6 Addressing
Plan
= Plan to go Native IPv6.

= All wifi clients to get

IPv4 and IPv6 Address

Dual Stack on LAN

« Dual Stack just worked.

« Servers (ongoing)

« All Student and Staff
Vlans

BN EECEN a0

1PV6 Only Wifi

¢ IPv6 Only Campus??

= All Stakeholders on
board.

= Support for Legacy
Systems and Software

« Full refresh of Wifi Infrastructure
« IPv6 only for everything.
« Management plane, Control plane

: = lIssues with Skype, P2P etc.
& * NAT64 performance issues ¢

and data plane
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