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B [ETF IPV6OE:E WGICDUL\T

» vbops WG ]/ IPV6EARDIER DR -
« 6man WG OISR

« 6lo/6lowpan WG]

. 6tisch WG ﬁ L H—2y NO—2
. homenet WG [CHITBIPVE

« softwire WG

. cunsetd WG REEAICES (T BIPVG
* behave WG(%T)-E IPv4T” KL RIS &

ATl
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veops WG

IPv6 Operations WG
E%17 : 20024
Chairs: Fred Baker(Cisco)

Lee Howard(Time Warner Cable) *?3

|

vbops WG(Z, IPv6ZEHRICEMA T D(CHIcD TORIDF
A, fFIOERALEORECHUT D EICERZETIEWG

FTUWRY NDO—2/BEFEDIPv4A=RY KO —2(CIPV6ZEAT D
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veops WG

InternetWeek2014 [1Pv4/IPveitiziditi & IPVoERFTENE | (C CHESR
= https://www.nic.ad.jp/ja/materials/iw/2014/proceedings/t6/t6-nishizuka.pdf
B =HTRFC

2015/03RFC 7445 Analysis of Failure Cases in IPv6 Roaming
Scenarios

Deprecating the Anycast Prefix for 6to4 Relay BCP196
Routers

IPv6 Prefix Length Recommendation for
Forwarding

BRFCIENRATWS RS T

« Close encounters of the ICMP type 2 kind (near
misses with ICMPv6 PTB)

« Reducing energy consumption of Router
Advertisements

« SIIT-DCEE ST b

Informational
2015/05RFC 7526

2015/07RFC 7608 BCP198
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B 6to4& (X
e IPV6 NDF7 O RIRIEZIPV4 1—T(CiIRET S
. 6to4%ZEE L CULVBRFC3056(Connection of IPv6
Domains via IPv4 Clouds)

e T —Fv ARV RLRAZEELUTCLBRFC3068(An
Anycast Prefix for 6to4 Relay Routers)
I
« RFC3068 &ZENICEEY D anycast IPv4 address
(192.88.99.1)%FEILT 3
- BH3ELTCT. RFC6732 (6to4 Provider Managed Tunnels)
BEIETD

« BRI unicast 6to4 A D= X L%EFEEUERFC3056& %
MUCEAET B 6to4 IPVv6 prefix(2002::/16)(FBELE TR0

——
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6man WG

IPv6 Maintenance WG
E%3Z : 20074
® Chairs: Bob Hinden(Check Point)

Ole Troan (Cisco) .

B vbman WGIZ., IPV6OAIRE T —FFTTIF v DA FTF 2R E
Bt ZiTD. T2l2U. IPVOOERRICKEREIZE5 X DED
TlERLY, IPVODRFETERATHERE SN/IZHIFE o RIZEZ#R T
50

B IETFICHIFBIPVeEE NEYWODFIFIMERD . IPV6DETERD
IRV ZEE(CEAL T, EEZHF D,
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6man WG

B =3TRFC

Updates to the IPv6 Multicast Addressing Proposed

2014/09RFC 7371 Architecture Standard

2015/01RFC 7421 AnaIyS|s_ of the 64-bit Boundary in IPv6 Informational
Addressing
2015/04RFC 7527 Enhanced Duplicate Address Detection Proposed
Standard
2015/05RFC 7559 Packet-Loss Resiliency for Router Solicitations - 0P25¢¢
Standard

BRFCIENRATWS RS T

* Privacy Considerations for IPv6 Address
Generation Mechanisms

« Security Implications of Predictable Fragment

Identification Values
o Global ICT Partner I

.Hﬂﬂfnmmkah'ﬂm ..........................
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6lo WG (6lowpan WG)

B 6lo0:IPv6 over Networks of Resource-constrained
Nodes WG

B 6lowpan:IPv6 over Low-Power Wireless Personal Area
Networks WG

B 5%37 : 6lowpan:2007£~2012%/ 6l0:2013%F
- 6lowpan WG h6lo WGICE|IEH#khiNniz.
B Chairs: Samita Chakrabarti(Ericsson) &

Ralph Droms (Cisco)

B 6lo WGIE. UTOREZEHD /) — RETUMRICIPveiEhit |t % i
RIDNMOBEIEICERZH TS,

. EIE/AEU/CPUUY — R /SBIEASIRE N — K
. J0O— REr R NTILFF 2 MR IELayer2 link
TR — K
= 6man WGE L THRET . Gorrermrinn S50 [

ZZURL: http://www.jp.ipv6forum.com/20131 1/timetab|e/program/20131 125_sakane.pdf



6lo WG (6lowpan WG)

B 53TRFC
5i7ERFC#  [51bIL
Definition of Managed Objects for IPv6 over Proposed
2014/10RFC 7388 Low-Power Wireless Personal Area Networks Staﬁdard
(6LOWPANS)
6LoWPAN-GHC: Generic Header Compression  Proposed
2014/11RFC 7400 ¢, 6| WPANS Standard
Transmission of IPv6 Packets over ITU-T Proposed
e G.9959 Networks Standard
2015/10RFC 7668 IPv6 over BLUETOOTH(R) Low Energy FlrglpesiEe
Standard

RSP EIAE
« LITFDONW_LETODIPVEEE
v" Near Field Communication(NFC)
v' Master-Slave/Token-Passing (MS/TP) Network
v' DECT Ultra Low Energy

« Privacy Considerations for IPv6 over Networks of Resource-
Constrained Nodes AT T commumications 12221 STP21t0T I
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homenet WG

Home Networking WG
%37 : 20114
Chalrs Mark Townsley(Clsco)

—'.-?
Ray Bellis(Nominet) i

IPV6(C LD T. CPEICBITANATHESMN. %&FWh\@g&@t
A NN, 1EFHDOLERISPEIFDCRANET )RR &R
L.

. ERIL—F+ > (IGP)
« V—XT RLAER
« DNS*H+vwv=>1H5—)UGER

e T2z~
2 EDEBRTE(CT SRITOMREEN & LIEWG I
—_— .ﬂf'l'fnmmmk tiOis .EH"?..'I IF..'J’*TTIT"T
£2EURL: [GeekidX—=]Mark Townsley&AD-1 > E 1 —

http://www.geekpage.jp/blog/?id=2013/5/13/1




homenet WG

B =3TRFC

2014/10RFC 7368 IPv6 Home Networking Architecture Principles Informational

BRFCIEMAEXTWLWB RS T
« Distributed Node Consensus Protocol(DNCP)
« Home Networking Control Protocol(HNCP)
« Distributed Prefix Assignment Algorithm

llllllllllllllllllllllllll
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softwire WG

Softwires WG
5%1Z : 20054

Chairs: Yong Cui (Tsinghua University) H
Suresh Krishnan (Ericsson) ﬁ

softwire WG(Z. IPv4xRw NDJ—2D%ZIPve=x*w NJ—2J LT,
Efz(E. IPv6Ryw ND—DO%&IPvAxRyY NDJ—2J L Tigkid DIz
HD. FHERCHT I AERZEZEE LT D EEBNET S,
6rd(IPv6 over IPv4)Y>DS-lite(IPv4 over IPv6)7& EDRFCAL
ZwRIZUTE,

S[a], DLMC7AIC 4rd/MAP/lightweight 4over 6 12 EDIPv4
over IPVv6IZflidORFCIt =Rz U1z,

._H__h.ﬂ'r'l" Commumnications
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softwire WG

B =3TRFC

2015/07RFC 7596 Lightweight 4over6: An Extension to the Dual- Proposed

Stack Lite Architecture Standard
Mapping of Address and Port with Encapsulation Proposed
2015/07RFC 7597 (MAP-E) Standard
DHCPv6 Options for Configuration of Softwire  Proposed
e Address and Port-Mapped Clients Standard
Mapping of Address and Port using Translation Proposed

2015/07RFC 7599 (MAP-T) Standard

IPv4 Residual Deployment via IPv6 - A Stateless
Solution (4rd)

BRFCIENRATWS RS T

« DS-Lite Management Information Base (MIB)
« Softwire Mesh Management Information Base (MIB)

2015/07RFC 7600 Experimental

NT T Communications |

-
=

e ﬁlﬂh_.t_l [;'I' Partner I
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sunset4 WG

Sunsetting IPv4 WG
E%37 : 20124 _
B Chairs: Marc Blanchet (Viagenie)

Wesley George (Time Warner Cable)l

B IPVoNDTERBITICET T, 7TV —>3> - R~ -
Y NO—ONIPVANDARIFEUIICHEE T D & BT,

B MOWGICHUTE., O MIDILDOEECE U TIPVAZE{EINDLR
WEDBEMNTZITD,
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sunset4 WG

B 53TRFC
« (RFCilEEN/Z k=T MMEIEL)

B 5D F 10 ERE
« MLOMZ(IESHE TIELY
o IETFO4tEETTI(IFES=NIEMDTE
B 0574 JIRRRST
« Analysis of NAT64 Port Allocation
Methods for Shared IPv4 Addresses

19



behave WG(#£7T)

Behavior Engineering for Hindrance Avoidance WG
5%1Z : 20044F #87T : 2013

IPv4/IPVvAMNAT(NAT44) FK7z(& IPv6/IPv4AMDNAT(NAT64)
(CEA9 DRFCIbZHextE

NATHER DFEZ ERER
IPv4/IPveHfFRy D —DU%ZBE L. vbops WG E R LIAH
SERBIEDPZREFIRZEIEU/C
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behave WG(#£7T)

B F/3RFC
« NAT Behavioral Requirements(TCP/UDP/ICMP) (2007
RFC4787/RFC5382/RFC5508 BCP)

« Session Traversal Utilities for NAT (STUN) (2008/10
RFC5389 Proposed Standard)

« Traversal Using Relays around NAT (TURN): Relay
Extensions to Session Traversal Utilities for NAT (STUN)
(2010/04 RFC5766 Proposed Standard)

« Stateful NAT64: Network Address and Protocol Translation
from IPv6 Clients to IPv4 Servers(2011/04 RFC6146
Proposed Standard)

« DNS64: DNS Extensions for Network Address Translation
from IPv6 Clients to IPv4 Servers(2011/04 RFC6147
Proposed Standard)

« Common Requirements for Carrier-Grade NATs (CGNSs)
(2013/04 RFC6888 BCP) — S e I

.'Hﬂﬂfmaﬁmu
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3. Apple&IPv6
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1.IPv6fTARESERFCOD T U DEEE(1/3)

B IPv6 specifications to Internet Standard
B IPVEELEDMRFCO AT —%Internet Standard(C !

RFC6410

Internet Standard Internet Standard

ERIREET NS ERDOKR LM

Draft Standard

SHIZIGEFETHASNTLNDED Proposed Standard

Proposed Standard
BB ORI L-EE LA Bk

11

>

A1 UIR E(2EF1R(C?)
Proposed Standard|(C

g
TNTTcommunications 2100 LTSS l
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1. IPVOfTAkEEERFCO DT T UDEE(2/3)

B Draft Standard &78> CTULNBIPVEEERFC

Draft Standard documents /¢

: |l ETF
e RFC2460 — Internet Protocol, Version 6 (IPv6)

Specification
e RFC4291 — IP Version 6 Addressing Architecture

e RFC4443 — Internet Control Message Protocol (ICMPV6)
for the Internet Protocol Version 6 (IPv6) Specification

e RFC3596 — DNS Extensions to Support IP Version 6
e RFC1981 — Path MTU Discovery for IP version 6

e RFC4861 — Neighbor Discovery for IP version 6 (IPv6)
e RFC4862 — |IPv6 Stateless Address Autoconfiguration

e RFC4941 — Privacy Extensions for Stateless Address
Autoconfiguration in IPv6

e RFC5072 — IP Version 6 over PPP I

6MAN IETF93 5 AR AL 2

25



1.IPVOEAREERFCODFT T U DZEE(3/3)

B UH L. Internet Standard &7/ 3E(E (IS0
« ErrataMEELRVNC &
o [EDNTULVRUVEMI(ERDNRWNC E, « IRE

B RFC2460 RFC2460 updated-by: g
¢ 9D@Update RFC | RFC Summary Action T _.

5595  RHO deprecation Remove RHO text

° 2 j G) E rra ta Ly va‘lappmg fragments Add ban nu&na.ppm_flagr.rmts text

5871 | IAMA considerations for RH | Add IANA cansiderations

_ E scOU pd ate'lﬁﬁﬁ%_: ﬁ&b_c . 6437 | 1Pv6 flow label | Unctear. Remove appendix A Remave or

. : | Feplace seclion 6. Add reference o G437
RFC246ObIS (CEQET L/t\ :: |EE:;:H o .E:;tc’z:r:iﬁlun text and r&fem:m:a.
Internet Standard(C g, e e oo

| 7112 iDversizad header chain | Add requirement that chain is contained

hiz 5 B TRRFE/RTARIC, e
IR1E(ZRFC2460bis, RFC4291bis% X > (CETEH

' Glabal ICT Partner

Hﬂf‘l’ COMMUINICELIONS  [ooivarivs Geiiain Geasias .
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2.IPv4 as a Service(1/2)

B v6ops WGTIRSHFTLLW O TO MEUTFIV7HMRERER

B IPveDFRY KDO—2T EICHBWT. IPVAZERERHY—EXEULUT
IRl FRmLAICHS LTV EWDSSFUAZRIRE
L C. IPv4 over IPv6 iiDEMICHITIERLNASF > A =EE

<7JOZTO MR EULTLSD,
New project: s D+
IPv4 as a service 'ETEF
¢ Premise:

» |PvB-only networks
» |IPv4 is a necessary but fading requirement

e Write operational guidance regarding deployment and
use of

» 464xlat

« SIIT-DC

» MAP with encapsulation
» MAP with translation

» DS-Lite =
Global ICT Partner
» LW4 over6 rumkaﬂmu ......................... ; I




2.IPv4 as a Service(2/2)

B ZE(CHITFTDIPVE over IPv6H—EXDFTTO-1TIRNRICDULNT
DOFEBHNHELNTULD

m JETF92

« IPv6 deployment in a developing country, with MAP-T
Trials/Suprita LNU of Reliance JIO Infocomm Ltd

« JPNE MAP-E deployment/Akira Nakagawa, JPNE

« MAP-T and MAP-E deployment in CERNET and China
Telecom/Xing Li, CERNET

m IETF93
« IPv6 Deployment at OTE/Yannis Nikolopoulos, OTE

—
;‘H.ﬂfrfmﬁraﬂmu Elﬂ?..'l I.C..'f"'ffﬂ"!f
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3.Apple&EIPv6(CDULNT (1/5)

B The Apple Worldwide Developers Conference (WWDC)
2015(6H) TO77F D> XICEAUT. IETFO3(CTHRER

B IXRTDIOSHFZTVT—>3 203, IPV6RA T4 THR— K&
NAT64w N —OTEMELIRITNUITIR SR

All 10S apps MUST
support IPv6 natively

and work on NAT64 networks

=Early 2016(CZ5E https://developer.apple.com/news/?id=08282015a




3.Apple&EIPVv6(CDULNYT(2/5)

m EH

« Verizontt. AT&T#t. T-Mobilett’&EDF+ U7 TIPVEXTIG
HSEATE

CGNiE U ([CIPV4i1E{EZ I B EIDEBIPVO ClREIEZ I D117
S+ I3

i0OS 9&£0S X 10.11 (El Capitan)h'5. 99%H'IPVv6IE{E (C/R
23T UL \HappyEyeballZz %5 (BhR)



3.Apple&EIPV6I(CDULNT(3/5)

B IRENAT647%Z18IR L IzDH
IPv6 Adoption Strategy

w 8 %4 "L'HT_ — IPv6 Client +| NAT64
( 1589 Client 4l lientAT +M Tr_ [ !
Rv4 Clent &an only IPv6 Client can also
tllgto IPv4 Serngts talk to IPv6 Servers

« 464 XLAT : IPVADHDIT S A 77> MMIIPvAH —)NE UMNBEN TSR0
- NAT64/DNS64 : IPv6DHDI =1 77> <MIIPVvE/IPvAS — )\l A SIBETED
B RizOER
- [DNSSEC®validation®sa TDNS64% FAULVRULV464AXLATD AR L]

[IPVAUSTS)LADMIGIEED T BDDH] [464XLAT CEOIS1 7> MME
IPv6Z1F > CLWBCEMMRESNTLNBD TENDSIRWVNDTIL]

. UhL. Applettds D, BFRE (CIPV6 TO T T UBRA(R T ED(C
RBOT. ST 3BENDE |



3.Apple&EIPv6(CDULNT(4/5)

B NATe4IBIEDOT X MN53E NAT64 + DNS64 Internet Sharing
« OS X 10.11 (ElI Capitan)
o ARV MNEHRIOHES
v' Create NAT64 Network’z
FITWwIIDICIFTTOK
v (fz12U. native veH
I8 L 7R0N--)

B AppBRENIPVeXTILT BI(C(E

« Use the networking frameworks (for example,
“NSURLSession”)

« Avoid use of IPv4-specific APIs
« Avoid hard-coded IP addresses

https://developer.apple.com/library/prerelease/ios/documentation/NetworkingInter
netWeb/Conceptual /NetworkingOverview/UnderstandingandPreparingfortheIPv6Tran
sition/UnderstandingandPrepa ringfortheII§¥6Transition .html



3.Apple&EIPVv6(CDULNT(5/5)

B HappyEyeballsdOE&)(CDUL\T
« V60ps WGODMLI(Z7/10(C5%F5
« {0OS9&0S X 10.11 (El Capitan)

1. DNSUVJLINCATTIU EAAAADI TUZHUET
- EUDNSL O— RAF v w1 [CEONVES. UJTZNIDA V7 ETEEL TRESNE T (AAAADYE)
2-1. EURIIDIEENAAAAE D 2156, IPVODSYNEESL(OXDET
2-2. EURHIDISENAR S 254, AAAAERREL T, 25msDy 1< —%RELET
- BELAIAR—HAINES. IPVADSYNEIXDET
- BL25MsUAICAAAAEZ TR S 125, 7 RLGER(CEHE T
3. IP7 RLZDUZ MBBHEE(DNSF v w1 SDEEH . IPv4EIPVe%EFiEL TR 2188).
ZNBDOY— ,DREHIC. PRLURBRZIILTUZILEERLUES. COFILTUXAR. BEDORTTED
F—IEFANTELEDD W RLAZEBLELUEIN. 256msDdED%EIFEFI ., L. BEDRTTED
EN25msUNTE S /2384, RFC3484%(E> TR MATF RLAEBIRUET
4, YAV —hranes, URXMDIEBDF7Z RLUXICSYNZEIXDEI, £/EEFIC, BEDTCPORTTIED
P ETRZER—REUEFAR—ZRIBLET, AMIBICEX (. 1FEHDSYNOBXEEEBEULSSL\D
BFE(C2BEBED Y RLUADSYNZIXDET
5. 1/BEDT KL ADSYN-ACKIEE N EER ICH> 125, MDTCPEEDRAZEF v ILLET

o BIRIZDTHMITZE %éﬂ%jﬁ‘é’@@&i%b“ TIRDAppleRin
IPv6 hS D« W OZRERN (CIEISE S RiAH
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HTML5 conference 2013

m GH{ERME
- FH{EH : 2013F11H308H (L)
o 215 NTTHRRIHMZTEZ> 4
« ZHNAEL : 1300 AF2E

B SIERY NO—DJDRA > b
« CGN(Carrier Grade NAT)DE A
- IPVOIBEIRIRODIEH
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HANABI

AS38639 OCN

IPV4IB(= IPV6IB(= AS4713

NAT pool address

IPv4 8 (B4}
CGN PPPOE
i
(AX5200) e
DHCP
Server Segment
GRE tunnel Router
SeimE N W to WIDE Fujisawa

~\

user-segment
100.64.0.0/16
2402:c800:ff5a:200::/64

L segment

( streaming J

DHCP/RA
\

( staff-segment
192.168.0.0/24
(FM=FE) ) L2402:c800:ff5a:102::/64
user-segment2
100.65.0.0/16 {@rrcmam o AR 2 I
2402:¢800:ff5a:201::/64

--------------------------




m IPV6ODFIAER
« FFA61.24%
e Y1930~40%

IPV6IB{ED
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AN
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CEVET

Incoming Traffic by IP Version

CEVEFE
Drtgoing Traffic by IP Version

S0

D TOTAL

B R XIEGE
- 946H1
(WLC Associ kD)
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Time Time
Cisco WLE - 5510 Assoc Summary |
1008 i
[ 1i%]
S0
400
Fiia
-]
1303 14: 00 1% 0% 1600 1704 1800
Froe 201311/3 12:18:08 To Z013/1L,30 180440
B htslSeant Lurrand : G630 Bwerage: B57 Mawhimiie: =4
B htelSconf-staff  Current: a5 Average! 50 Faximun; Ta
O htelscont-stream  Current: 0 Averoge! a  Haxisusi Q
B htlScent-besth  Curremt: o Awmrage: 3 Masimus: 5
Total: Currest: THS  Aversge: TI9 HMasimum o
Global ICT Partner
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IPv6IB{EEI SR AR EIF(13KF1093) CDaTA!
(MACT RL ALK DIHETE)

& Apple

i Intel Corporate

« CISCO SYSTEMS, INC.

“ ASUSTek COMPUTER INC.

& Microsoft Corporation

& Murata Manufactuaring

- ggﬁbtﬂiobile Communications
“ LG Electronics

“Hon Hai Precision Ind. Co.,Ltd.
k Liteon Technology

Corporation
u SAMSUNG ELECTRO-

MECHANICS .

& Murata Manufacturing Co.,
Ltd.

u SHARP Corporation

= Asustek Computer Inc

«MITSUMI ELECTRIC CO..LTD

& Fujitsu Limited

dﬂrftmm E?:Eﬂ_ﬁ:;:g;mgr I
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DNSO T U#kst
AL IPVEXIIEAET A R0

& google.com
& akamaiedge.net

“ twitter.com

& akadns.net

& apple.com

« facebook.com

“ akamalhd.net

& akamai.net

. gstatic.com

& twimg.com

« googleusercontent.com
* google.co.jp

& icloud.com

E amazonaws.com

- yahoo.co.jp

NT T Communications Global T Rarcner l
1 [ ieaties Tallrui Taajeas
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CEPEC-Net2015

m E{ERIE
- FMER : 201588AH26H (K) ~28H(%®)
« RIS T RS ET S —
« ZNIAEN : 6373%

B RIERY NID—DJDRA >~
e IPV6 OnlydD=xyw 8D —20%ZF JA4)L hMEMH

v' NAT64/DNS64 CAppleDIRFEE (ZHEHL
v’ IPVOXT L7 AREIE B HE
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I Samsung: 7 (0.4%)

| Motorola: 6 (0.4%)
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