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Jul 31 2017

14 Auction(s) SHOW:

|@ REGISTER TO BID ON IPv4 ADDRESSES  REGisTeR NoW |

SORT BY: | Current bid 5| |

ARIN /18 BLOCK

L A3
-

ARIN /18 BLOCK

\-." |

RIPE /19 BLOCK

T
-

ARIN /19 BLOCK

L A3
-

BUY NOW

/18 Block Registered in ARIN

Fixed price: $21 2i828

Avg. Cost Per Unit: $12.99
Closes in 1d 22h

AUCTION

/18 Block Registered in ARIN

Current bid: $204i800
Avg. Cost Per Unit: $12.50
Bids: 0

Closes in 1d 22h

BUY NOW \

/19 Block Registered in RIPE

Fixed price: $1 02i400

Avg. Cost Per Unit: $12.50
Closes in 1d 22h

AUCTION

/19 Block Registered in ARIN

Current bid: $98i304
Avg. Cost Per Unit: $12.00
Bids: 0

Closes in 1d 22h

ARIN /20 BLOCK I

ARIN /21 BLOCK

ARIN /21 BLOCK l

ARIN /22 BLOCK I

Source : http://www.ipv4auctions.com/
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IPv477 R L XDEMH (IPv4Auctions.com®dl)
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Google A\D IPv6 77Utz A &K

Google A\D EHFEMNSD IPv6 7701 AZK(E 21%
HAMNSDIPV6 7 It AZEK (L 21%
Nov.7.2017

Native: 21.14% | 2017/11/04

22.00%

20.00%

18.00%

16.00%

14.00%

12.00%

10.00%

8.00%
6.00%

Japan
IPv6 AddRijon: 21.01% ]
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Source : Google
https://www.google.com/intl/ja/ipv6/statistics.html
https://www.google.com/intl/ja/ipv6/statistics.html#tab=per-country-ipv6-adoption
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Facebook ~\®D IPv6)7 /017 A 3R

7 AU HDOE)\AILEFENS Facebook D IPv6J)77J
T AL 50%=BX Iz,

Facebook, Akamai Pass Major Milestone: Over 50%
IPv6 from US mobile networks

Wednesday was a major milestone for Facebook. For the first time, more people
connected over IPv6 than IPv4 from the four major US mobile networks!
Facebook’'s Paul Saab wrote about this on (where else?) Facebook:

- Paul Saab
August 17 at 2:08am

Today marks the first day that more people used IPv6 to access Facebook than
IPv4 from the 4 major USA mobile networks. This is a huge milestone in just 4
short years since World IPv6 Launch in 2012.

His text:

Today marks the first day that more people used IPv6 to access Facebook
than IPv4 from the 4 major USA mobile networks. This is a huge milestone in
just 4 short years since World IPv6 Launch in 2012.

Source : http://www.internetsociety.org/deploy360/blog/2016/08/facebook-akamai-pass-major-milestone-over-50-ipv6-from-us-
] | .

mobile-networks/
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Comcast

KDDI

>

SoftBank

RELIANCE JIO
INFOCOMM LTD

Charter
Communications

T-Mobile USA

Verizon Wireless

Deutsche
Telekom AG

British Sky
Broadcasting

S DIPVEXT S
EVZER., 70~80%DE

=EaMHIRLTWD,

201749H23H

7015, 7016, 7725, 7922, 11025, 13367, 13385, 20214,
21508, 22258, 22909, 33287, 33489, 33490, 33491, 33650,
33651, 33652, 33653, 33654, 33655, 33656, 33657, 33659,
33660, 33661, 33662, 33664, 33665, 33666, 33667, 33668,
36732, 36733

2516
6389, 7018, 7132
17676

55836, 64049

7843, 10796, 11351, 11426, 11427, 12271, 20001, 20115,
33363

21928
6167, 22394

3320

5607

Source : World IPv6 Launch http://www.worldipv6launch.org/measurements/
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2757 RDIPvEXTt: (Facebook#t)

Legacy support on IPv6-only infra

@ Glenn Rivkees Z 20 1 7£E 1H 1 8 E

Over the past few years, Facebook has been transitioning its data center infrastructure from
IPv4 to IPv6. We began by dual-stacking our internal network — adding |Pv6 to all IPv4

We then worked on moving all applications and services running in our data centers to use and

infrastructure — and decided that all new data center clusters would be brought online as IPv6-only.

support IPv6. Today, 99| @ FacebOOk Data Center(DC)W

We anticipate moving ol

few years. — Dual Stack b\B IPV6-On|y/\
- 277 EH—-EXZIPVeIIHA

- I37E. DCAEFDI9%I(LIPVE. AR5 (EIPv6-only

\
\NO\N\‘

- EFR(C IPv4 FEIEN

e Internet MM )70t X
— 15%DIPV6 - 85%H'IPv4

- IPv47721t X (& Load Balancer T IPv6I(C,

u Source: Facebook https://code.facebook.com/posts/635645183305089/legacy-support-on-ipv6-only-infra/
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7= RDIPv6Xiit: (Amazon Web Servicett)

20165F8HM S3 D IPVEXTG(CHLeE .
AWSDOERBY —EANDRERM - TV 7 ZHi5EH |

Amazon Web Services 704

IPv6 tik— ~ DE X — CloudFront, WAF. S3 Transfer
Acceleration 201610868

Amazon CloudFront, Amazon 53, AWS WAF | Permalink

B0 704 TAmazon S3 T IPv6 4 R— i O#i$Re LT, $EE Amazon CloudFront, Amazon S3 Transfer
Acceleration. AWS WAF & 50 S FTl EICE 2T~ T® CloudFront Tw 304 —3 3 T4 IPv6 Hifi— A FIRATTEEICAE ST
EEEFESELET, AWS TR, T XRTOEEVATLR Y RT—2 (ASN) T IPvE EENCT S OBRENGETIOEAE4AH
K DERBL, SHREBECEDITRTORY N T—V THETEFETT,

CloudFront IPv6 @Y iHR—bk . .
& Amazon CloudFront 5« 2 k1 £ o}ANNOUNCINg Internet Protocol Version 6 (IPv6) support for

v¥nsr—vavicEmssReEL* EC2 Instances in Amazon Virtual Private Cloud (VPC) —
SSICHEEELET, AV Y —il—nd RegIOﬂa| EXpaﬂSIOn 2017£E 1% ZSE

Posted On: Jan 25, 2017 EC2 in VPC — IlJ 7}}]‘;5‘5 I

EC2 instances in Amazon Virtual Private Cloud (VPC) now offer native support for the IPv6 protocol worldwide. Last month, IPv6 in VPC
Iwas launched in the US East (Ohio) region. We now support IPv6 in all AWS regions, except regions in China.

IPvB] 2FWICLET, chiFdvy—)

HifclciFRliLiceTs AU E2—¥3 Z‘.f"l

- Source: Amazon https://aws.amazon.com/jp/blogs/news/ipv6-support-update-cloudfront-waf-and-s3-transfer-acceleration/
Jplx Japan Internet Exchange 15



05 'j IQODIPV6;(‘:”:_IS (AWS(Amazon Web Service)*j:)

-1 > 7 5IoTZ285% U TIPVEXT/G

Marketplace Mgmt. Tools Analytics Dev Tools Artificial Y 101 Mobile

ThAWS

Business _p Query Large Intelligence

Applications AT Data Sets
m DevOps " Elasticsearc
Pl ath r Auditing h
Business Service Business
Intelligence Catalog Analytics
Managemen Hadoop/Spa Rules Engine Mo;\itor !
Account Support l'k_ ARO

Real-time

Support

. Configuratio Private Git Voice & Text Local Compute Pus!
- n Tracking Streaming Repositories Chatbots and Sync Notifjcakions

S Orchestratio Continuous Machine Device Deploy,
Optimization n Workflows Delivery Learning Manage

Database &
Storage
Subs - Resource Managed Build, Test, Text-to- Device Device
P Templates Search and Debug Speech Gateway Testing
Operating . Managed Image . .
Automation ETL Deployment Analysis Registry Identity

Managed
Services
Professional
Services
Partner
Ecosystem

Training &
Migration Application Application Data Database Server
9 Discovery Migration Migration Migration Migration g
Solution - Resource Devices
6 : : Data Integrated Identity VMware on
Architect . p :
— Hybrid Integration Networking Federation Mana(_gemen AWS S Ecége
Llanagsment Application ST)
Transcodin 1 Messagin
. Pricing Reports Security Identity & Key Storage & Active DDoS Application Certificate
Access Management Directory Protection Analysis Management

Technical Acct
Management

swrase (6} S ©

Compute ' T ®woscaing
G) Networking Comnecions
' Infrastructure Vza'oi's'ty

Enterprise
Applications

Document
Sharing
Email &

Calendaring
Hosted
Desktops
Application
Streaming

Web App.

Firewall

Event-driven
Computing

Game
Developmen
t

3D Game
Engine

Multi-player
Backends

Database Oracle SQL Server NoSQL

Source: Amazon https://www.iajapan.org/ipv6/2017/0419_ws/pdf/20170419_araki.pdf /
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7= RDIPvEXTE (Microsofttt)

2016F9H. Azure @D IPV6XF L TR

[Pv6 for Azure VMs available In

201659H26H

At Ignite 2016, we announced general availability of IPv6 for Azure virtual machines.

Most public Azure regions can now host dual-stack (IPv4+4IPvE) VMs:

« Brazil South

+« (Canada Central
+« (Canada East

« (Central India

« Central US

= East Asia

« East US

« East U5 2

+ Japan East
+« Japan West

s North Coantral 11S

most regions

FhEH —

Ld

g

(o v

Source : Microsoft https://azure.microsoft.com/ja-jp/updates/ipv6-for-azure-vms/

] |
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Microsoftftdtt

Ny NDJO—20

Microsoftttd

TARY KDJ—2T(4

IPVG |

Why ?

e Dual Stack (&
——XI[ZTEDIRLN,

o IPv6-only T2DD
MREZ AR TS D,

> RIPE NCC

i RIPE NETWORK COORDINATION CENTRE

Manage IPs and ASNs > Analyse

I You are here: Home > Publications > RIPE Labs > Mirjam Kuhne > IPv6-only at Microsoft

RIPE Labs «

Data Repository
Security

RIPE NCC Statistics

Participate >

IPv6-onIy at Microsoft

Mirjam Kihne & — 24 Jan 2017

Please read this guest post by Marcus Keane f
organisation is moving to IPv6-only and away

- TJS5ANR— K7 RL DB
o HINAzZUrelEiB(ICKD T SANR— V7 RLXDES
e H(C, ISAR—KFRLADEE

— Dual Stack WME}THDZ &,
o NWARL =S —OANJLTFRXI(CED T, Dual Stack (& IPv6-only

D2fELL_E#EHE .

Source: https://labs.ripe.net/Members/mirjam/ipv6-only-at-microsoft

[ | |
lplx Japan Internet Exchange
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IPv6XtInEFR—=3 > (Verizon Wireless)

\-/.,W;,e,ess Drivers behind move to |IPVERIENHEO a1 Nkl
J>3>TRL,

« VZW recognized that IPv6 was a necessity not something

i il IPVAEE
— Built the network regardless of IPvé enabled content N ﬁﬂ% onD R T R%E %‘%U\_\j (8'978: L
([CTEDIEFET RLAHEL,

* IPv4 address exhaustion
— Issue exasperated by modern “always-on” smartphones

— Workaround : CGN IPv4 NATIC KD,
- FFED 7TV (CREE
- IPv4 NAT problematic in certain situations + IPAR—=RDREEN A E],

— Certain apps / protocols have issues working with NAT
— Prolongs the move to IPv6

— |IP based auth does not work

IPv6 (& Global’g&)L—7«
>/JBJREC. =mE !
» |Pv6 allows us to provide globally routable addresses again

— No more NAT

— Higher quality connection

IPv6(CKDE/NAIL
» |Pv6 allows VZW to support accelerated growth of mobile Dpk R DR PTEE,

Source : APNIC
http://conference.apnic.net/__data/assets/pdf_ﬁIe/OO17/50813/vzw_apnic_13462 152832-2.pdf 19



T-Mobilett(CH T BIPVoRMLim=A

T-Mobile DIPVEXTHER(E 84%

The remaining 16%

= Really old handsets
= Tethering
= Tablets

= MVNO (Mobile Virtual Network
Operators)

= |OT devices

= Retries over IPv4 for one or another
reason

Source : http://www.rmv6tf.org/wp-content/uploads/2017/04/04-1Pv6-NAv6TF-Langerholm-1.pdf
Japan Internet Exchange
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IABCDDFEEER (« = IETF )

IAB (&. ZEE(\ERARDIETFICBWWTSROFTLWLWONIILT
(FIPVANDE S BiazEIEL. IPv6 CaRiE{L I D KD EfF.

+ Please comment on IAQC candidates for IAB selection |AB report to the community before IETF 97 —

IAB Statement on IPv6

Posted on 2016-11-07
by Cindy Morgan

Iinternef
Society

Board Of Trustees

The Internet Architecture Board (IAB), following discussions i
Development Organizations (SDOs) and organizations that t
seeing an increase in both dual-stack (that is, both IPv4 and
networking standards need to fully support IPv6. The IETF a

IANA

Internet Assigned
Humbers Autherity

-
|RFC-Editor |
_—

|
|lnternet Srchitecture

The IAB expects that the IETF will stop requiring IPv4 compa
and depend on IPvE.

Preparation for this transition requires ensuring that many dif
dependent on IPv4 [see RFC 6540]. We recommend that all
IPv4. We recommend that existing standards be reviewed to

| Federal Networking
IRTF | Council

IESG

IPv4, via dual-stack or a transition technology, will be needeq
standards which prevent or slow down the transition in differe

Internet Research

Task Force IaA"“

Internet Engineering
Steering Group

- . . Internet Corporation
In addition, the IETF has found it useful to add IPv6 to its ext for Assigned Mam es

since this helps our participants and contributors and also se & Humbers
to other SDOs.

We encourage the industry to develop strategies for IPvB-only goyrce -

further developments in IPv6 or other protocols. We are also 1 https://de.wikipedia.org/wiki/Internet_Society

This entry was posted
in Announcements,

soom. (*1) IAB : /> —R v bOFHiIT

permalink. - —_—— , ~

+ Please comment on IAOC candidates for IAB selection : j_ —T /r é4$0)7lj_r{:ﬂ’|$b/r /g -

Comments are closed. ;I'{\y I\é%d)?—:‘:j_—ga: —\7 (:'D(/ \
CDiEmmaiT DO RtTADEM.

Source : https://www.iab.org/2016/11/07/iab-statement-on-ipv6/

Japan Internet Exchange
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IPVEDIRAE( L E

IPVODIRAE(L K31 X > s RFC8200 A' 2017 7R (CFhTZ(CE =T,

ERDRFC2460 + BHIRFC + BHIRFC + - - - HEEIEEN. FIRFCICHS.
(19984F)

[Docs] [txt|pdf] [draft-ietf-6éman-r...]

Internet Engineering Task Force (IETF) S. Deering
Request for Comments: 8200 Retired
STD: 86 R. Hinden
Obsoletes: 2460 Check Point Software
Category: Standards Track July 2017

ISSN: 2070-1721

Internet Protocol, Version 6 (IPv6) Specification

Abstract

This document specifies version 6 of the Internet Protocol (IPvé6).
It obsoletes RFC 2460.

Status of This Memo

E__B Source: https://tools.ietf.org/html/rfc8200
lplx Japan Internet Exchange
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IPv4(00O0—/)VUL)7 RL AHEBDIZEHDNAT

- 12D IPv4 2J0O—)VULT RLAZEETHIAIT D &N ET8EE
* NATCOEC F DR IHAR(E [PV R L X +7K— MES THBl =Nd.

(1) ~19904 (2) 19905~ (3) B3R~
NATH#EL EANTDHE ISPTHEHFC2)
Global
ISP Global Global Carrier Grade NAT
Private(”3)
/ Global Private Private
L L L

ol (*1)EREIC(ENAPT. [RED [NAT] EEDNBTENBU, (F2) BRIFEEIFET S, RIFHREH
IDIX (+3)%0 [Private Address] EEDNBTENZLWN. CGNRAIC [Shared AddressZefi] (RFC6598)MEIED B



IPv47 R AHEB DI

FZEICHULT. 1DD Global Address Z#HEE D1 >~ —>%wW
FIRAEBTHERATSD [VRLAHREAE] BMEE>TL\D,

EERBEADHTNNMFET Do

IPv4 Global

IPv4 Private

End Users

¢

| | ]
l plx Japan Internet Exchange

NAT444 (CGN)

DS-Lite (Dual-Stack Lite)
MAP-E (Mapping of
Address and Port using
Encapsulation)

MAP-T (Mapping of
Address and Port using
Translation)

464 XLAT

24
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[IPVO(ENATH WD SER] TIhH 2?27?

IPv4 @ IPv6 @

Global l Global

X So-Ho
———————————————— Router

Home
Router

\\\ ————
e

Global

v
5 & fEkR?

] |
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(B&D2>EFNE)

[IPVOIEINATO WD SER | TESDDFEEA !

IPV6 (& IPV4 EREIFTY, (1)
77 R RAZHNEWZITTY,

IPv4 @ IPV6 ()

Global

Global
~ | __——rmmmeeaes S IPV6ICE - T AN
4 1 ) . . J1v )
LD B \\?j____/i/ =L \\\_j_:r____g__/
INAT" | e e
C TR I/ZE‘T?&/ > B3,

| | ]
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Home Router

GlobaIL
(*1) R—LIL—5—DHBREEC LS O
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(B&D2>EFNE)

I+ )LIHEEEDZE X 3 (IPv4 - IPVv6iiE)

®§;Z)EI|/ (\Eiiéa,rg IIDICD)rt ZBOO .«\(' 0‘0)/"

IPA/Port100 IPB/Port200 A > "g_ | |

L DNEH S @F—TILICHE-ST
DEI= LNRWLDTEEAT],

I
e
-_
-

- A1 s e
/'“ """""""" So-Ho Router
Home Router

RF—JIL=&RT B, CGN
FRO RN T—T )L
([CERIESESNTL\DBTZo. L 4
J 4 )57z @iE, IP : A
Port: 100 S

| | ]
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IPv4 as a Service (IPv4aaS)

New project: «&+| (HSo1se38m )
IPv4 as a service "B TP IETF92(Dallas)
C. vbops WG

e Premise: / Chair BMEZEUTZ

o IPv6-only networks J

o |IPv4 is a necessary but fading requirement

e Write operational guidance regarding deployment and
use of

o 464xlat

o SIIT-DC

MAP with encapsulation Eaﬁﬁd):[ FTF (: a'_j\ Lj’é%ijj_ .

: MAP with translation . IPV65F§'?__I_'73\E-UTIEE0

DS-Lite .
o . IPV6NW(CE L TIPVAEH—E X
Source (IPv6D 1> 5> )EULTIRD,

https://www.ietf.org/proceedings/92/
slides/slides-92-v6ops-9.pdf

| | ]
l plx Japan Internet Exchange
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IPv4 as a Service (IPv4aaS)1 XA—=>

EHAR(Z IPv6-only
IPv4 Z IPv6D H—EX (= A7) EUTIRSEXR A

A
IPv6 IPV4
Interfet nteret a0
(NWEE Ipv4 | &
[ 6—>4F A }
IPv6

- 6 J
6

Home Routerss 4—6Za

P — /

4

[ | |
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(Bx:) REOENN

ISPOE)L—5 —DFRIEE (Internet LD w kD —2
2O hMENNTF,
- ZIL—F—DIL—F+>T057—T)LIFEKXAL.
— ZIL—F—DOERE (IS !

- ZI—AF—=rPvIJOL—R I =Xk

IPVA#RIE% IPVO#RIE%

IEN ! 4
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000000

4174

ooooooo
ooooooo
oooooooo
&
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[l
oooooooo
0000000

0000000

- | Source : http://bgp.potaroo.net/ Source : http://bgp.potaroo.net/v6/as2.0/index.html
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Dual Stack

Z)L—H IPv4 - IPv6eD
Full RouteZ#FD
- ARV )L —FHNNE

ISP IPv6:Full Route
/ Ne[VIcigl 1Pv4:Full Route

IPv6:Full Route

IPv4:Full Route
Router
IPv6:Full Route
Router

IPv4:Full Route

IPv6:Full Route
k IPv4:Full Route /

4

| | ]
lplx Japan Internet Exchange

IPv4 over IPv6 (IPv4aaS)i&E ABFDISPARIDAREE

IPv4aa$sS

% < M)L—4 (& IPv4 Full Route
a9 AN A
- BARY T )L —FINAE

ISP IPv6:Full Route

/ NCISICg- [Pv4:Full Route

IPv6:Full Rgffte
IPv4:73

IPv6:Full Route
IPv4: 12 L Router

IPv6:Full Route
IPv4:73: U /

IPv4 over IPV6
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IPv4aaS (Comcasttt) (1/3)

IPv4 % 1Pv4 over IPvo{E I UL, #ARZRouter Z IPv6-only TEAHT
DZEMNTE., IPv4)\ T v NMUBRDEEZ T T2 ENE]EE,
SNEN TR THBFERDIZDHICIRD,

IPv4 over IPv6 (IPv4aaS) =it

IPv4aas is practical today

» 99% of traffic carried by 4.5% of the FIB entries (26k prefixes)

* Which means:
- 1% of the traffic carried by 95.5% of the FIB entries (549k)

* An IPv4aaS overlay could:
—-Reduce the FIB size drastically.
-Only need to carry a small amount of traffic.

» Doesn’t help today but allows us to prove out these ideas in advance of
requirements for next-generation routing platforms.

* How might we build this IPv4aaS overlay network?

8 BField / Comcast (NANOG June 2015) COMCAST

L))

Source : NANOG64
https://www.nanog.org/sites/default/files//meetings/NANOG64/1031/20150603_Field_Motivation_Analysis_And_v1.pdf

| | ]
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IPv4aaS (T-Mobilett) (1/2)

Dual Stack (& IPvADILREIDRBEIREZ AFR L7RL)
IPv6-only + 464 XLATE 1 (464XLAT(X IPv4 over IPv6 ATND—D)

464 XLAT allows for full functionality on
|Pv6-only networks

* Dual-stack does not solve the |IPv4 number scarcity

ISSUC

* |Pv6-only + NAT64/DNS64 is very good, but not good
enough for full IPv4 replacement (web and email work,

but Skype does not work)
* |Pv6-only + 464 XLAT

* Solves IPv4 numbering issue by not assigning IPv4 to clients

. Decouples edge growth from |IPv4 availability

* IPv4-only applications like Skype work on an IPv6-only network
because 464XLAT translates IPv4 on the phone to IPv6 on the
network

Source : APRICOT2014 https://conference.apnic.net/data/37/464xlat-apricot-2014_1393236641.pdf

] |
Jplx Japan Internet Exchange




IPv4aaS (T-Mobilett) (2/2)

A464XLAT (. LHZ— IPVAZEDSH—ERWL I TUDZSHDED,
464XLATI(E. IPvA#R T DEHEE T Do

IMPORTANT!

* Anything that is natively IPv6 enabled does not require
any sort of translation, 464 XLAT is idle and transparent
for any IPv6 end-to-end flow

* |Pv6 end-to-end just works!

* 464XLAT is only for service and applications that are
using LEGACY IPV4

* As more and more services transition to IPv6, 464 XLAT
IS engaged less and less

* A464XLAT is an IPv4 EXIT STRATEGY_

- Source : APRICOT2014 https://conference.apnic.net/data/37/464xlat-apricot-2014_1393236641.pdf
Jplx Japan Internet Exchange
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7 A P72 & UTZSEEBADIPVEXTITARDT

BEREMBEBCBWVT, 900V E— RTIPVEERT,
— Z<<DOEGHFEL U TWBTEHRETE Ot |

Amazon Microsoft
Google Facebook P
KF

N~ —= Yahoo
jfi ATT Comcast Charter Verizon T-Mobile
NWSSXE Vg;?eer) Wireless
(E7E - #&h) 54% 46% 21%, 84% 81%
\ Y J ' |
&EE - /1)L

ANF

UmAR X ——

« /OS

ll. . st Exchange

36



o (FUSIC

o JBIMCHITDBIPVE

o BINCHITBIPV4S

e EINICHIFTSHIPV6 - IPV4
e S1EMIPVG - IPV4

| | ]
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ARD IPv6 history

NTTE IPv6et— E XBIA

2001-20N 2011-

R&D> Z2HAEA > ERX >

o TENRBEER(CLD NTTEAMNIPV6T? Tz
BHAXE NSV (NGN)ZIPV6XT ity

H—EX T I A FEIZIRNISP B
IPV6ZQ_ I\o

7O A7z FFDISP £ IPv6 X
g_ I\o

| | ]
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FANEgEARY FJO—20dD [NGN] &%

NGN(Z. ERDEFEMENEDEFEE - TEUHZEERLURNS, IPRY ND—TD
ZEE - BRE IR, REROBEHREERY MO —2TT9, (NTTEWebLD)

N e Y e

=38
’ T5yhIa—L
SNI/UNI NNI
3 oM FEERIPH
NGN R — T
EHER 2 F=T7E e o |SPEEE R
t¥a2U5s EBEY - o
(Gos) L o o AR A
A /RBRER F
UNI 3 3
TVRE IPRE JvF7vvm VPN
L; UNI | O~ (WERE) &2uhD 0 BRT LN
’ HOAL/9I7T~A

(Usar-Network Interfaca)
, NNI: 200 -ORERRT SR LDA/FTI~A
(Network-Networg Interface)
SNI &8 =308 (RERNI~T0%
BRTLH0DA I 971~A
(Appication Server-Network Interfaca)

—— Source: https://www.ntt-east.co.jp/aboutus/ngn_about.html
Jplx Japan Internet Exchange



ASBEORET. NGNERIHICKRIRT B &

NGNI(Z
Internet N EIFEGEZ {2 /R VA S IRIPVO Bt

X

NGN
AN =7RIPv6e R

|
/\

End User

| | ]
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End User % Internet (CEITA3=&HICIE ?

Internet& DEFIEGIEZFFORY NJ—E

ExBZED,
AHIE2D,
PPPoES T, [IPOE/S T
ISP} VN E Internet/\d
PRI DNW
NGN
(IPv6)

VNE:
Virtual Network Enabler

| | ]
l plx Japan Internet Exchange

End User
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PPPOEAT, & IPOEATMIEL )

PPPOEAST : ISPI(ZESHRY KNDJ—T%ZFHFD,
IPOEAT, : VNEO'RY NDJO—DO%F5, ISPIIVNEICHIARIZZIAD,
ISP(Z Mail Server &%=1FD,

PPPoE (IPv6/IPv4[a ) IPOE (IPVv6)
IRt B IRt P
Internet Internet

| | ISP
ISP ISP VNE | | VNE
4 Internet
Fafo |k ¥

Internet
NGNS A @D
G b izg il ¥ I_SP

Internet
o E ¥
A 4

End User ‘ End User

JIPIX apin iermet Exchange X EAHEDTsh, NGNFIFBDI=sHOEFF A




[(=3#])~] IPv4 PPPOE
55 DO IE/MN (IRITEFE)

ISP
(IPv4)
NGN R I
i
: _
(IPv6) p /
0 = V6IE{E
3 | / (Native IPv6)
—p HGW / BBR ’ T
HGW: Home Gateway |
BBR : Broad Band Router (IPV4/IPV6)
ipix Japan Internet Exchange




(20115~ ] IPv4 PPPoOE + IPv6 PPPOE

IPveXdinZE=EIR, UM UL. End User H' IPv6 Internet #%
HedDfzsb(C Adapter ZEBA T A3ENHD O, (FI1HH)

=iRinTRE

SEADIPVEIBIE

(Natlve IPVv6)
| HGW —
HGW: Home Gateway |
BBR : Broad Band Router Adapter
el IPv4 + IPv6
lplx Japan Internet Exchange ( )
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(20145~ ] IPv4 PPPoOE + IPv6 PPPoOE

=PEVESE(C K D Adaptertéae e HGW (CATEA L.

X IEHGWIEF FHE (VL HGWHI B EFEIEEZFIA DZ < )DIPVOXTIG (L,
ARFISP SHEANTTERE L & DERIZZFI TG, 1)

2019F7H K D AHEREENFEQR I D

IPv4 IPV6

i |

—— | HGW (Adaptertissris D

(*1)
EigF\{VE léomfJI GBategvgy X http://www.soumu.go
- broad band Router .Jp/main_content/000
12973.pdf
= = IPv4 + IPV6 >
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HGWA®D IPv6 PPPoE Adaptert&ee N eyl

So-net= A

IPv6 bk ¥ RILH GO D BFEIL—F—IcDWNWT

TLyY RRXIAM TLYY RS MCEWTONDEFECHAOEESZ ZENTTRHA/NTTEARLDRHEL TWEUONDEFIL—F—DH 5015 —F v MERIC
DWTY Fik 26FE7TA K DIERY RERDIPVAIC LB VT —XR v MERICIAIPVEIC & PPPOEAR D1 ¥ —X v MMERICHMIGW L FT,

20144

OCNTA

201743R24H

| TOMDEREIL—T—1 DSDIPVET F—X Y MERODEERRT T ICDWT

FH&DOCNZE SRHFAWRE, WCHDAESETVET,

OCNTi&. OCN ¥#—ER&, NTTHREAE - BAEXD (7L yY (X7 / T7LyY #51 b) BREEHEDECSARAOEES TEHR
i, NTTEAZE - BEASEET S TONDBEL—F—, H50 IPVEF RL A& 21 V5 —F v NERAORGEIEREHRL TS0 £ Ui,
201743H24B% 655 LT, 2E4THENEAORIGHET WeLE LEEESREVNLET,

SHREDBOCNZE BB LEEVET LS, BBWEL EITET,

v _TPv6A > —Ry bR ICDWT

Source :

http://www.so-net.ne.jp/access/hikari/ipv6_flets.html
[ | http://www.ocn.ne.jp/info/announce/2017/03/24_1.html
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(20115~ ] IPv4 PPPoE + IPv6 IPOE

Z1 T+ JIPVetisZE =K. UM U, ISP(E VNEADZHA
VONFEIE S TR D BT, (2EET R MERE)

HGW: Home Gateway
BBR : Broad Band Router

| | ]
l plx Japan Internet Exchange

ISP VNE
(IPv6)
IPv6 <
> ERea /-
5 B1S 28~ DIPV6
E

/\\y AT+ DB

HGW / BBR T

(IPv4 + IPV6)
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[2013%F~ ] IPv6 IPOoE + IPv4 over IPv6

NTT HGW H' MAP-E UMD IPv4 over IPv6 (CXFLCD(28 01X MERERRR)
BU. MIGHGWIEFAHZE (BHWLHGWHIHEEPEEIFEZHIADE <) ([FX AT,

IPv6

(IPv4) VNE

e

(IPv6)
S IPV6
2 e S
& 1815
3 | (Native IPV6)
HGW: Home Gateway — HGW
BBR : Broad Band Router (*1) BZRIC(E. [TJLwyw23aa> hEVD
ADP : Adapter NTTEREHtOY—EXZER LU TEIR
https://www.ntt-
t.co.j | detail/20130418
(IPv4 + IPV6) oLt

| | ]
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[2014F~ ] IPv6 IPoE + IPv4 over IPv6

—EZ3DmAR BBR ' DS-Lite - MAP-E A IPv4 over IPV6I(C3H G
>R IEHGWI R AE (HULHGWHIAZE OEFIELZMNED 2T IPv4
over IPv6 Xt

IPv6
(IPv4) VNE
1Pve)

(IPv6)

NGN IPV6 —
- Catav) .ll
1P = / ﬂ VGBI

| (Native IPv6)

JOA0 PAdI

2%

HGW: Home Gateway i BBR (—HBD1E) [

BBR : Broad Band Router
ADP : Adapter

(IPv4 + IPV6)

| | ]
l plx Japan Internet Exchange
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JPNEft® IPv4 as a Service (IPv4aaS)

Our Final Goal

Internet) Inter

Final Goal

tQ v4 Sunset

IPv4 Steps
over [geolijl{elellgle ,
IPVE 1. Overlaying IPv4

on IPve6. NOW

2. Offloading traffic
to simple IPvé6.

3. Removing
overplayed IPv4.

Copyright(C) JPNE, All Rights Reserved. 240b::17

Source : IETF92
|- https://www.ietf.org/proceedings/92/slides/slides-92-v60ops-2.pdf
lplx Japan Internet Exchange
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IPv4i& T A\DER) (11J%L)

NILF T+« — RHEDDS-LiteZfED AT "7 DE X DIPVORATS U A
@ IPv6Z{ED CENTAR LD,
@ FEOMNCIPVA(TARIF LTTH — EXDNRD T <,
@ PMNTIPVAR IRV > F -3y MITZEDEL

IPvd

PPPCE  PPPOE

i 54 == __.I-' f

IPv4Dd+ IPv4 PPPOE IPv4 PPPoOE IPv4 PPPoOE IPvE IPOE
IPv6 b RUZT IPv6 PPPOE IPv6 IPOE DS-Lite
| | | 1
IPv6iE A B8 IPv4/1PvE4HTFER IPva#E/ |\
IPv4/IPvEiZREBOEDEHD
Source:
TLAL DI 7ICLDARblog (TL A< =tech - blog)

http://techlog.iij.ad.jp/archives/1254 R —1

] |
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ENR—AJ)L—F —DF[G] ‘ HERER - 20174

2017%4H5H 17-NR044

IPv6ZZERULTARNLAZY =1V F—Xy I

PBFEMEOET)LICE r3603% 7 1 EHIPVEREIL—5 —
e o o
IPv6 153K !!

@D IPv6/ 11acxii5867Mbps (3R#&1E) #ARLAN (Wi-Fi) JL—5—

\ nE JANT— R HEFE |
WN- 4BF | A—FVfE
AX1167GR/V6 4957180129792 a %

I0-DATARE O FZ=
(201744850)

- IPv6 : IPOE
- IPv4 : MAP-E (V6T = X)
DS-Lite (Transix)

fR(CIERINERER LR 200§
TH IPV6 Xt ! &

(ISPASHIELTVNB T &)

] |
Jplx Japan Internet Exchange



m AR/ R— )L —43 —DIPV6 XTIt

EFTDI AT, FHDOY A MeSiR

BUFFAL 0 kv QHE-Y-EA-H ONGAE ©FIVOK OBEBEUM-N O | HeTERS~ Contiue g 1= [ v
™ -0 DATA HE—% it Hk— b aHER

O IPveiEGEIERREEA Y —ER /HB—E

§o

saveExyy i

IPVERERENERERRIA A — E X — B & IbHEa

E{FiESREHIPVORER Y —ERX

KIPVERERY — E A B 2T BISPRREE L UM L OM THEERIET > Y —ERAZBHLTED ES,
HY—EADBLAHITE, FMIC O XU TERISPEEEETRMLEDECLZ W,

WXR-1900DHP TllJmic FiberAccess/NFF—EZEFIAL TIPVEERE 2 NSEBE. 77 LV

O XILERSE | BT, FoYO— R 55D BRNLET,

B EERRBEHIPVEERY—ER (%)

HIPVERIY — R E BT BISPHEE & Wit - OM THERIEETL. ERICBATEILERBLAY —CAOHEBMLTED &T,
ISPEE#E -4

—reRs . ﬂ_.em V=% hAZYFF 2T () Hmieg Y (Fer 2 a )

A vF—xwbhAZ2FF«7 () IImioUm D (IPoEAZ) IlJmio FiberAccess/NFH—E 2
IlUmio FiberAccess/NFH—E'2Z Bt e — 1) w2 Z00T NATIVE

=77 BRBA (@nifty) V6752 Z7F 4 %R (@nifty) VBTS2

Ew s 0—JHk®£i (BIGLOBE) V673 A v O—7#x44 (BIGLOBE) IPv6AF 3>

#E2HDMM.com (DMM) V675 A #HXLHDMM.com (DMMHE) V632

IHY1 hEXSt BBIFHYAK) IFH1 ~ MECH %201 7THEBABE.

HY—EABHREELRBBANBDET.
M IPvER GBI FRERF HWi-Fill—5 —

BRE E

FELANIES 11ac/n/a/g/b 1733+800Mbps TP AF—v 5y WXR-2533DHP2 IPvE R FRERS A » Lt Wi-Fi)L— 5 —

A )87 — Giga 1.4GHz7 2 7L AP CPURE

FEARLANSR 11ac/n/a/g/o 1733+800Mbps TP AF—¥ 3> WXR-2533DHP k] na Ll

A 187 — Giga 1.4GHzF 1 7 JLO 7 CPUSH 11ackiE867Mbps (HRARIE) FMRLAN (Wi- WNAK 167GR I P—LI T PIN—Y 3 »321LH

FEMRLANRH 11ac/n/a/g/b 1300+600Mbps WXR-1900DHP3 Fi) h—%— CIRIALEE L.

TFAF—3 3> AOSS2 /\1/V7— Giga 1GHzT 2 7IL.OPCPUH IPv6./11aciiiiB67Mbps (MHR{E) iR WN- I P—LI T PIR—Y 3 v321LF
i-Fi) JL—%— g EE W,

SELANIEAR 11ac/n/a/g/b 1300+600Mbps WXR-1901DHP3 LAN (Wi-F) L—% AX1167GRAVE | c=RIA< 2L

Buffalo http://buffalo.jp/taiou/kisyu/network/ipve/

inx IO - DATA http://www.iodata.|p/pio/io/network/ipv6.htm



http://buffalo.jp/taiou/kisyu/network/ipv6/
http://www.iodata.jp/pio/io/network/ipv6.htm

ERNR— L) L—F —DIPv4 over IPVEXTEIRS

Recent at top

IPv4 ELA JJ—2H
A—F— R _ o | REEATOBITI
MAP-E | DS-Lite | 464XLAT | /7 3
I0-DATA WN-AX1167GR/V6 (v3.21-) O O EA Apr. 2017
I0-DATA WN-AX1167GR (v3.21-) O O @A | Apr. 2017
Buffalo WXR-1750DHP2/1751DHP2 O O BA Apr. 2017
Buffalo WXR-1900DHP3/1901DHP3 O O EPN Mar. 2017
Buffalo WXR-2533DHP / 2533DHP2 O O EPN May. 2016

NEC Platforms | WG1810HP O O BA Feb. 2015(B&H/E)
NEC Platforms | RG-G200LV(*1) O BA Feb. 2015(B&H/E)
Huawei WS325 O A | Oct. 2014
Cisco 1812] O BA | Oct. 2014
10 SEIL O EAN Oct. 2014
YAMAHA NVR500 O So-Ho | Oct. 2014
NTT-East/West | HGW O f8A/SoHo | Apr. 2013
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NGNICH T DIPVEXT LIRS

22 )ER

IPv6 E2iEX (B A)
IPv6 User (Million Accounts)

10.0

8.0

6.0

4.0

2.0

0.0

ERNGN(CHIFTDIPVEEEFIEN
Number of NGN User

(o)
=NGNIZFF BIPV6EERE (%) 36.5%
. 30.5%
. 20.5% 4
Major 1SPs Started measuring o .
Started IPv6 2012128 17.9% 3.8
201147RHtE 14.8% 3.2
12.6% —~2-8
03.8%
5 19,5 398
2.7%
) o 2 0% I
— E = = u 01 0 I I I I
O O AN M OO ANM OO ANM OO ANMOOZOANMOUO ANM
S RN R e N e N = N - I S e N e R = R
Cco oYYy I IT OO0 0000

IPV6 SEHHE - TNEFEBES  http://v6pc.jp/jp/spread/ipv6spread_03.phtml

lplx Japan Internet Exchange

C39.2%2, 5

'"17.06
'"17.09

IPv6

S e

50%

40%

30%

20%

10%

0%

55



KDDI AUOMD - CTCO=
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IPv6 BEHE - EAEZEER
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PPPOEFS TNOD¥REE

201718, #BEADO/\ T AXCHBNT. EA - % - ¥
HEREDZ < ' PPPOEANDfIRImREE (CH T DigiE
CGREM) (T DU\ TiEHE,

Al #K 1

KRRy FT7—2 (NGN) FOEHIL—ILICET IERRHED—E

(ZATIR. SRFFES)

ERIEHEGH184)
24 ERZ{H ERIRHE KEREREE
1 |FER29%18 31 H B A — -
2 Rk 2941 H 31 H & A — —

- Source : http://www.soumu.go.jp/main_content/000467068.pdf
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HRIERREOIEGEEN [tv> 3243 THDE8,
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OfEfinEE DS B AEDRE

*H' < J!ﬁ‘ﬁg

DIEEBEEDFRE

L PR{E%Z;

aADRIAHDBIFNE
(=147

YR ST

L
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FSEYINFEE
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:3/

6,000ty>3> }

(1:l. 13‘2!57Z_'9200kbps)

10,000tv33>%
B2 BEAHDEL

—
IBEETERW

19

Source : http://www.soumu.go.jp/main_content/000478903.pdf
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(B&DEFNE)

i E DR

Td:iggrﬂbb\__[ BE [

NTTERFR4L DS

ISPOEIEHNKE R
DD TIFIRLDY

Rimzx<iE COBEZRT DRNARIND,

2917.10.27
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1) HEFRimERE (XA
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2) b= TJaw O
2BI=HD) N\
R—> 1858

M ISPEEEROBELZIETZ . IPOESTNDOGWIL—FEREIERIC. PPPOEFSTUICH L
THISPEEERN BRIREREZ HHICRNTISERA— I -2 RMLFT.

M EsmRE R UGWIL—AIISPEEERENSOBERIBE(CEDSIERIIED
THIENS, BEEEERIC BBV TNEEDEERFT,
M ARAZ 1 —DRMEICED, Moy OENICIHU CISPEEEFNE RGN TES
BIR R R I AL TISPH—ERARBEOERMED—BNCR2EEZET,
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SRR 5T —a
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Source: ##4&- NTTREA#ZEHR http://www.soumu.go.jp/main_content/000514697.pdf
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HDHDT LW VIPOE DERE

NTTEEFS & A+ VNE(IPOE ) (DI ,E&‘V l (,\,
_FUﬁ;§918033Mbps¥

100%

S

2015612H15H 21:00t8 EREREPAFHI(CT
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IPOE A& D VNE(FI&EAX{E4L ?

IPv6 IPOE/ S TNODIRMHRIIM S KL, FAMTBYRHIFIN S IPoEIRHiSE B
(VNE) O¥%Z3#FETEL TEDHUH FTZEMINEEZ XM T D
E(CKDIPOEEEEERNZRA L6 T TIL KT DEMNENF LI,
(R 2412 B EHif IR B aan])

IPv6

VNE VNE VNE
Ex AN 165t
(IPV6) (IPV6) . AP
NGN (IPv6)
4// 
(IPv4/1Pv6)
ipix Ji%g;cﬁtgggféé/cvgﬁvgvjoumu.go.jp/main_content/000228035.pdf 61
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1259 =Y MILF T4 — FRA=H

BBIXHATN =4

BARRY b =DA%+ TS —HRA S+ (IPNE)

_|_

Evin—-7#%xXS4t

XS ERVH

201645H

201659H

IPVOT /ZF—A7EIREAE( IPOEJT 3\ IR,

P65 —2 MERIRAE(IPOER R OICH T, T
HHSBLELET,

LE. SEORAHREICEJIPEEREEITHOT
ABDEFEEZITTVDERAAEEITHET, X

IPv6—1 82—y S EE(IPOEA )L‘.fﬁ%ﬁ

IPv61r2—2 v MERIRE(IPOEFT)ICHULT, Fi
SHSBELET,
k&, SEINRRALEEICK)IPOEERE ZITE>TL
ABDEFEEZITTVIRERAEEEHET. )D

Z)-EvhkiEtt

20174F7H

@' :IEJ:’J'—‘"/m

Source :
https://www.ntt-east.co.jp/info-st/mutia

https://www.ntt-east.co.jp/info- st/mut|al/nqn/IPv6shoudaku20160929 pdf

https://www.ntt-east.co.jp/info-st/mutial/ngn/IPv6shoudaku20170706.pdf X NTTREL DM SHDOFHRENET UERE
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https://www.ntt-east.co.jp/info-st/mutial/ngn/IPv6shoudaku20160510.pdf
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