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veops WG

IPv6 Operations WG
E%17 : 20024
Chairs: Fred Baker(Cisco)
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vbops WG CharterEFi(C DUL\T

B v6ops®d Charter iefETEeNE L.

<Old>
vbéops-charter.txt

The global deployment of IPv6 is underway, creating an IPv4/IPvé6
Internet consisting of IPv4-only, IPv6-only and IPv4/IPv6 networks
and nodes. This deployment must be properly handled to avoid the
division of the Internet into separate IPv4 and IPv6 networks while
ensuring addressing and connectivity for all IPv4 and IPv6 nodes.

The IPv6 Operations Working Group (vé6ops) develops guidelines for
the operation of a shared IPv4/IPv6 Internet and provides operational
guidance on how to deploy IPv6 into existing IPv4-only networks,

as well as into new network installations.

The main focus of the v6ops WG is to look at the immediate deployment
issues; more advanced stages of deployment and transition are a
lower priority.

<New>(Proposed)
vbéops-proposed-charter-v4.txt

Charter for Working Group

The global deployment of IPv6é is underway, creating an Internet
consisting of IPv4-only, IPv6-only and IPv4/IPv6 networks and nodes.
This deployment must be properly handled to avoid the division of

the Internet into separate IPv4 and IPv6 networks, ensuring addressing
and connectivity for all IPv4 and IPv6 nodes.

The IPv6 Operations Working Group (vé6ops) develops guidelines for
the operation of IPv6é networks, and provides operational guidance
on how to deploy and operate IPv6 in new and existing networks.

The main focus of the IPv6 Operations Working Group is to look at
the deployment and operational issues in IPv6 networks.
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veops WG

B = FTRFC

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

Deprecating the Anycast Prefix for 6to4 Relay
Routers

2015/07RFC 7608 IPv6 Prefix Length Recommendation for Forwarding BCP198

2015/05RFC 7526 BCP196

B RFCIEFED T T

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

« Reducing energy consumption of Router
Advertisements

« SIIT-DCEERZ T
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6man WG

IPv6 Maintenance WG

5937 : 20074

B Chairs: Bob Hinden(Check Point)
N

Ole Troan (Cisco) .
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6man WG

=
B 5FTRFC
7E _RFCH# 51 ML

2014/09REC 7371 Updgtes to the IPv6 Multicast Addressing Proposed
Architecture Standard

2015/01RFC 7421 Analysis of the 64-bit Boundary in IPv6 Addressing Informational
2015/04RFC 7527 Enhanced Duplicate Address Detection Proposed
Standard
2015/05RFC 7559 Packet-Loss Resiliency for Router Solicitations Fligjpesze
Standard

B RFCILFED RS T ~

« Privacy Considerations for IPv6 Address
Generation Mechanisms

« Security Implications of Predictable Fragment
Identification Values
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6lo WG (6lowpan WG)

B 6l0:IPv6 over Networks of Resource-constrained
Nodes WG

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

B 5517 : 6lowpan:20075~20125/ 6l0:2013%
- 6lowpan WG h'6lo WGICSIZ#b iz,
B Chairs: Samita Chakrabarti(Eﬁ |
Ralph Droms (Cisco)
B 6lo WG(E. I TOFEZE D/ — RETUMA(CIPVeiEht |tz
RIDNOMEBEICERZHTD.
- BIR/AEU/CPUVY —-X/FEMNFIR=NZ/— R

« J0O— FFr X NILFFv X MVHIBRE/ZLayer2 link
CTigfecNic/ — R
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6lo WG (6lowpan WG)

B SHTRFC

Definition of Managed Obijects for IPv6 over Low-

2014/10RFC 7388 Power Wireless Personal Area Networks gtrgﬁg:i;j
(6LoWPANS)

6LoWPAN-GHC: Generic Header Compression for  Proposed

2014/11RFC 7400 6LOWPANS qropose

2015/02REC 7428 Transmission of IPv6 Packets over ITU-T G.9959 Proposed

Networks Standard

2015/10RFC 7668 IPv6 over BLUETOOTH(R) Low Energy Proposed

Standard

B DT IEE
« LIFDONW_LETODIPVEE(E
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-

H
Constrained Nodes AT T communications 025t Waeseones
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homenet WG

Home Networking WG
5937 20114
B Chairs: Mark Townsley(Clsco)

Ray Bellis(Nominet) @ |

B [PV6(CKDT. CPEICHITANATHRER=N. FKEAHIELDT
IA NN, 18D ERISPZIFDCRANRE KR & IETE
L.

. EXN)L—F+ > (IGP)

« V-7 RLAER

« DNS*H+v v a1H—/GER
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homenet WG

E3
B 5=5TRFC
2014/10RFC 7368 IPv6 Home Networking Architecture Principles Informational

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

\‘IIITTCommunicétions S K Tartner I
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softwire WG

Softwires WG
5937 : 20054F
Chairs: Yong Cui (Tsinghua University)

Suresh Krishnan (Ericsson) Q

softwire WG(&, IPv4xRw NJ—D%ZIPv6>Rw KNJ—2 LT,
FzlZ, IPveRY N —DO%IPv4xRyYy NDO—0 F TR I DIz
HD., FlECHTIUEARZRELIT D EEZBNET B,

6rd(IPv6 over IPv4)¥°DS-lite(IPv4 over IPv6)7: &MRFCAE
ZmRIZUTE,

5[a], DULC7HI(C 4rd/MAP/lightweight 4over 6 12 EDIPv4
over IPV6RtidORFCILZER = U Tz,
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softwire WG

B = FTRFC

Lightweight 4over6: An Extension to the Dual-Stack Proposed

ANSHNAC e Lite Architecture Standard
2015/07 REC 7597 (I\I/\I/Iapp?lgl_rég) of Address and Port with Encapsulation g:;)r;?g:?dd
2015/07RFC 7598 pqdcs and Port-Mapped Clionts - Standard
2015/07 REC 7599 (I\I/\I/Ia:gq_g)] of Address and Port using Translation g[ggngcc{j
2015/07REC 7600 IPv4 Residual Deployment via IPv6 - A Stateless Experimental

Solution (4rd)

B RFCILFED RS T ~

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

\IIITTCommunications eeeeeeeeeeeeeeeeeeeeeeeeeee
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sunset4 WG

Sunsetting IPv4 WG
%37 : 20124F |
® Chairs: Marc Blanchet (Viagenie) 5

Wesley George (Time Warner Cable)i

B IPVONDZERBITICAEITT. Z7ITIUT—23> - 7R -
Y NI =D DNIPVANDIKFEUICHEREET D &= HIE T,
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sunset4 WG

B 553TRFC
« (RFCilbE=NZ R= T MMIE
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B 70574 JRRT T~
« Analysis of NAT64 Po
Methods for Shared 1
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behave WG(#£7T)

Behavior Engineering for Hindrance Avoidance WG
5237 : 20044F #87 : 2013

IPv4/IPv4DNAT(NAT44) F7= (2 IPv6/IPVADNAT(NAT64) (T
B89 BRFCiL = it

NATE X DFEZEE
IPv4/IPveRTFRY RO —DOZBTE L. veops WG E 15 L7ah
SEREFIEVPEZEESFIEZRIEL/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 (CGNs)
(2013/04 RFC6888 BCP)

20

\IIITTCommunications aaaaaaaaaaaaaaaaaaaaaaaaaaa



IETF(CH T DIPV6:=mIAIL

21 21



s wh=

IETFICH T BDIPVE:ZEmINIL

IPV6{THRES:ERFCOAHT T DEE
IPv4 as a Service

IPv6 design choices
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1.IPV6fLHREEERFCD DT T U DEFE(1/3)

B IPv6 specifications to Internet Standard
B [PV6RESEDRFCD AT T —ZInternet Standard(C !

RFC6410

Internet Standard Internet Standard

ERBELT ANSEROR LA

Draft Standard
SHIZIGEFETHASINTLDED

Proposed Standard

ll/\é?ll

Proposed Standard
BHEBTOMMILL-3E% LB R

X

A6 LRV E (251 (C?)
Proposed Standard(C

Global ICT Partner
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1.IPV6fEHREEERFCD AT T U DEE(2/3)

B Draft Standard &7 CULWBRIPVEEERFC

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

6MAN IETF93 5 1ICT Partner I
—ieoe-—-.te. Reliable, Seamless.
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1.IPV6ftLHREEERFCD T U DEFE(3/3)

B UHU. Internet Standard &7 3EE(ZHL)Y
- ErratahMFE LRV &
o FEONTUVIRWEMIRIERMN WS E, « RE
m RFC2460 RFC2460 updated-by: S0+

Acti L
+ 9DMUpdate RFC
5595 RHO deprecation Remove RHO text
5722 Overlapping fragments Add ban overlapping fragments text
« 27D0Errata boing rag REok
5871 IANA considerations for RH Add IANA considerations
= ll‘EEﬁﬁ% = &D Z 6437 IPV6 flow label Unclear. Remove appendix A. Remove or
. E na d) U pd a te B E N replace section 6. Add reference to 6437
. —_ - 6564 Uniform EH format Add section 4 to 2460
R FC 24 6 O b I S (L_ El& E]_ L/ C \ 6935 UDP zero Add checksum exception text and reference
—_ 6946 Atomic fragments Add section 4 text to 2460
I N te N et Sta N d a rd ((— g 5 o 7045 Transmission of EHs Unclear
7112 Oversized header chain Add requirement that chain is contained
within first fragment
atomfrg | draftiett6 P gere s Remove MTU < 1280 = FH paragraph
hbh draft-baker-6man-hbh-header-handiing | Only nodes specifically configured to
process HBH options must process them

TBH 5 R TRARMEARIC. st ,
II7E(ZRFC2460bis, RFC4291bis% X > [C3EEH

Jrrcmmun’catmns Innovative . Reliab le. Seamless.
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2.IPv4 as a Service(1/2)

B voops WGTISFLW O T O MEUTFI7HRE

B [Pv6DOXRY ND—T E(CHBWT, IPVAZERHY—EXEULUT
IRBMEITB(EEU. HmAITHES LTV EWDSSTFUAZRIRE
L C. IPv4 over IPv6 ¥ftidDRER(CHITDIERTAHF A ZE
<TJOZx T bHFERELTLSD,

New project: <Y+
IPv4 as a service rETE

e Premise:
e |Pv6-only networks
e |Pv4 is a necessary but fading requirement

e Write operational guidance regarding deployment and
use of

o 464xlat

e SIIT-DC

MAP with encapsulation
MAP with translation
DS-Lite —

LW 4 over 6 munications  innovative. Reliable. Seamless.




2.IPv4 as a Service(2/2)

B ZEI(CHIFTDIPvE over IPvV6H—EXDFTTO1TIKRICDULT
DFERMNMELNTULD

B [ETF92

« 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

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

NTTComm unications ;GIObt.a] Iaecl.TahiaSemi;

27



3.IPv6 design choices

B v6ops WGIC T, IL—F 4 > TICTA—BDRAULEIPVERY bk
D—IDTHAERICDVWTDHO RS T MMRHEN TS

B T2 —TSARARY ND—TJEMRET DT EME RSN,

ULADFIRGEIC DWW CERmMEFREICITHDN TS
Change #2: Addrs for Enterprises (2 of 2)

Assumption: Enterprise uses some form of perimeter security (firewalls, SBCs,..

Easy to
change prov

1

Use Pl space
internally

Use PA + ULA space
internally

Use ULA space
internally and NPT66
on borders

2 Nov 2015

Y Y Con: Must qualify for PI. Must apply
and pay annual fee.
Con: Adds /48 to default-free table.
e Difficult if PA Pro: No app impact beyond perimeter
Difficult
- addrs get  traversal.
Betteryi.n hardcoded; Con: Cheap, new concept for smaller
future? otherwise enterprises.
) easy. Note: Use of ULA space optional.
Con: Some app impact beyond
v y perimeter traversal, but not as bad as
NAT44.
Pro: Similar to IPv4 situation . Global ICT Partner
. tiONS  Trnovative. Reliable. Seanless.
IETF94 Yokohama - IPv6 Design Choices 7
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Comments

Pro: No app impact beyond perimeter
traversal.




4. (EB)6to4 T-—Fv AT LT o wIRDEELE

B 6tod4 & (X
« IPVv6 ANDT7V UL RREZIPvA 11— (CIRMIT D
- 6to4%ZEE L CLVBRFC3056(Connection of IPv6
Domains via IPv4 Clouds)
« T —3Fv ARV RLRAZEEUCTCLBRFC3068(An
Anycast Prefix for 6to4 Relay Routers)
B RFC 7526 Deprecating the Anycast Prefix for 6to4 Relay
Routers

« RFC3068 &ZENICE#ET D anycast IPv4 address
(192.88.99.1)& BT 3

- BELT. RFC6732 (6to4 Provider Managed Tunnels)
BEREIETD

« EARMR unicast 6to4 XA HZX L% FEEUIERFC3056& %7
NICEET D 6to4 IPV6 prefix(2002::/16)(FFELE =N/

AT T communications  ievant sere seomes I
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