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1) 74 2% (Dual stack)™

Transition Type

1Pv6-10-1Pv4, [Pv4-to-1PvE

Applicability Scope

Host

Routing Information

All TPv6 enable routers must maintain both iPv4 routes
and IPvé6 routes for IPv6 enable nodes

1Pv4 Addr. Requirement

One per host and many per router

IPv6 Addr. Requirement

One IPv4-compatible IPv6é address per host and many
per router

Host Req

Dual stack

Router Requirement

Dual stack
IPv6-to-1Pv6 over IPv4 tunneling
{Pv4, IPv6 _routing protocols

DNS server must be capable of handling both A and

3) Bld BEA (Tunnef Broker)*

Transition Type IPv6-to-1Pv6 over IPv4
Applicability Scope Host

IPv4 Addr. Requirement | One per host

1Pv6 Addr. Requirement | One per host or a prefix to network
Host Requirement Dual stack

IPv4 web browser
IPv6-to-1Pv6 over [Pv4 li

Router Requirement

Tunnel server

- Dual stack

- IPv6-to-IPv6 over IPv4 tunneling
- IPv4, IPv6 routing protocols

-C ion to IPv6 site

Server Requirement

Tunnel broker

- Tunnel management

- Dynamic DNS update

- Connection to IPv4 Internet
DNS server

Transition Layer

Network layer

NAT Impact

Will not work if the tunnel has cross NAT
Will work if the tunne] end-point is collocated with NAT

Other Requirement

Some kind of tunnel P 1 or keep-ali
o

Applicable Deployment

Applicable Deployment

Beginring period (IPv4-Ocean, IPv6-Islands)

Unmanaged, Managed networks

Server Requirement A6/ records

Transition Layer Network layer Env
Applicable Deployment

Environment Unmanaged, Managed, ISP networks

Applicable Deployment

Time

Beginning period (IPv4-Ocean, IPv6-Islands)
Middle period (Mixed)

[E 3-Hd B27)

Time

[E1- 72 29

IPv6 ==V} 7129 Ipvd =9 ZEAL #2317 9
713 A HL IPvéd 297 IPve 2HL BT

e 28& FHEE Aotk 2YAE, o]

HAe %9 29 =7} 1pvd T2 IPvé F242E 2F 7}
A glejol sl7] W&o, 1pva o F4& 1@ FAE HAAEY
F 9o g8y FE 28E Ipve 29 AF 27| DA
&3ty Agsict.

[yl

HY HeAr HES $508 HAAse FdE 9|
71 915t ALE B4 dAUZoE, BHE B

g AHE Fo] 1pva F Vo EAsE F
AA Ipve AERNo 2 AHL ATt Pve Fo2 A
AsnA e Aol 7Y 28 52EE HY BRA
A dFE AW .48 22 Y BEAE 7Y =
¥ g2Eo $HoE FEY IPve F2E ¥3Eln, F
d 29 3259 B4 Ay Aold HEL A Fo
HY BEAE IPv6 FROE I2E HE3r|) H@st

2) Configured B 8" o}
Transition Type IPv6-10-1Pv6 over IPv4, [Pvd-to-IPv4 over IPv6 5]
‘Applicability Scope Site 4) 6tod
Routing lnfomlat}on Need f information to tunnel end-points Transition Type TPve-to-1Pv6 over TPvd
IPv4 Addr. Requirement | One per site NN -
- Applicabitity Scope Site
1Pv6 Addr. Requirement § One per host many per router : <
- IPv4 Addr. Requirement | One per site
Host Requirement IPv6 stack - T
0 IPv6 Addr. Requirement | One 6tod prefix per site
Router Requirement Dual stack TPv6 stack
1Pv6-10-1Pv6 over IPv4 tunneling Host Requirement Suv s Cddr lecti
[Pv4-to-1Pv4 over IPv6 tunneling = urce acdress selection
IPv4, IPv6 routing protocols tod router
- Dual stack

Connection to IPv4 site

Transition Layer Network [ayer
NAT Impact Will not work if the tunnel has cross NAT
Will work if the tunne! end-point is coll d with NAT
Applicable Depioy M d, ISP networks
Environment
Applicable Deployment | Beginning period (IPv4-Ocean. [Pv6-Islands),
Time Middle period (Mixed)

Last period (IPv6-Ocean, IPv4-Islands)
[E 2 -Configured B2}

IPva B3} 1Pv6 Bo] FE3E AHANA 71E9] 1Pv4 B
28 zets FIq|A dAs UL Pve FERA T
& 7HsahAl 8ty A% Ipve W@ 71EE IPv6-over-IPv4 E
43 7lgolgtn o, 743 Z|BAA €Yy wyoez
Configured Bl 2o} 2lth Configured Bl E18 ¢4 B9 F

- Special forwarding and decapsulation rules
- IPv6-to-1Pv6 over IPv4 tunneling

- [Pv4, IPv6 routing protocols

- Connection to [Pv4 site

- Connection to relay router or [Pv6 Internet
Relay router

- 6to4 router’s function

- Connection to native IPv6 site

Router Requirement

Server requirement DNS server

Transition Layer Network layer

Will nat work if the tunnel has cross NAT

NAT Impact Will work if 6104 router is collocated with NAT

Other Requirement Relay router discovery mechanism

Applicable Deployment

. Unmanaged, Managed networks
Environment 8 8

Applicable Deployment
Time

Beginning period (IPv4-Ocean, |Pv6-Islands)
Middle period {Mixed)

[E 4-6tod]
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olg35la] 9B Ipve FOo2 FHAL AF EHEH & 5
AEF T} 6104 & IPv4 T3 AZHO] e RO Z4H
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5) ISATAP (Intra-Site Automatic Tunnel Addressing Protocol) ]

IPvd T2E Alolo] BEAL 7158HA st Af oAUE
o2, Ipve BF &7 Ipve A& B 1Pvd F Aol A
A ZgeHe] dxss Aol Y A& HolY, IPve Yol B
o] F&HI, HE 59 IPvd POl IPv4 7t ERFE
IPv6 A& F.Futojs AEstx] ¥ sur = #HRY &

Az FAE B0 A& HAIE Stateless o2 F3
&7 g, A2 ke = glo] & =dd ol o7

A9 SuT #WEr|E AN 4 Yot WA, suT £ 1P Ay
WEo] o3 wAHlor sl 3 AFY TE2EF I=
= ¥ssfo} = AdHE shXn Utk DNS (Domain
Name System)'} FPT(File Transfer Protocol)9} 0] 54 A%
X2 EFo] 2419 HojHd] P F4E EFEe Agde
HEe AYstx] Rite £ARAE A3 9led, o9 2
4 Z2EZS WHddy] HiMEe F18o2 ALG
(Application Level Gateway)S XA #of st} SHT + IPvé
Ag TAEA [Pvd T2EZ BAL 2733 Ao
o Mg X Ysta, IPvd TAEOA IPve AE TAER
g 2713te A ole 9 45 2§, 1Pve
A4 ZT2ET} IPvd F2E 8F 7 4T dAYE
Pv6 A& F WolA IPva-translated IPv6 F49 AL &
=835t7] fg wigol Aol of g}
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Transition Type

IPv6-to-1Pv6 over IPv4

Applicability Scope

Site

IPv4 Addr. Requirement

One per host and many per router
Can use private address

Routing information

Transition Type IPv6-to-1Pv4
Applicability Scope Site
Routers in IPv6 site need to set up host routes for

y IPv4-translated IPv6 add

temporary IPv4 address is assigned to IPv6 host

IPv4 Addr. Requirement

|_One temporary per host

Host Requirement

1Pv6-to-1Pv6 over [Pv4 tunneling
Potentiat router list management

Need to modify neighbor di y h

Router Requirement

Dual stack

ISATAP interface

1Pv6-t0-1Pv6 over IPv4 tunneling

1Pv4, IPv6 routing protocols

Need to modify neighbor discovery mechanism

Need to configured a native IPv6 link to support
connection to native IPvé site

Router Requirement

R 4 1

IPv6 Addr. Requirement | One prefix out of native IPv6 address :{P:Sﬁl Q;‘:Eiren;m ;r:,ee ISPka £ address per host
Dual stack SHT translator
ISATAP interface - Dual stack

- IPv4 address pool management
- IPv4/IPv6 packet translation

- IPv4, IPv6 routing protocols

- Connection to IPv4 site

Transition Layer

Network layer

Impact on Upper layer

Fields related to IP address such as TCP, UDP and
ICMP header checksums are translated

Applications that carry the IP address in payload will
not work

Server requirement

DNS server

Other Requirement

ALG

Transition Layer

Network layer

NAT Impact

Not allow the virtual ISATAP link to span NAT

Applicable Deployment
Environment

Unmanaged network

Other Requirement

IANA adopt the interface identifier construction
(ISATAP interface identifier) for the existing IANA
IEEE QU registration ('00-00-5E°)

Need that the name “ISATAP” be reserved in the IANA
“Protocol and Service Number” assigned numbers
document

Applicable Deployment
Time

Beginning period (IPv4-Ocean, 1Pv6-Islands)

Applicable Deployment
Environment

Managed networks

[E 6-SIIT]

7) NAT-PT (Network Address Transition — Protocol Transition)
2]

Applicable Deployment
Time

Beginning period (IPv4-Ocean, IPv6-Islands)
Middle period (Mixed)

Transition Type

IPv6-to-1Pv4, 1Pv4-to-1Pvé

Applicability Scope

Site

[E 5-ISATAP}
ISATAP < IPv4

Aga, meRs HR

P 2g ALg3H]

&

oy

= IPv6 F2 Qe o]~ Az
AEZHQ Pve F49 TS

k=1
HEel, 2o SedA 5% 44 £

o

1Pv4 Addr. Requirement

One temporary per host or one per NAPT-PT translator

1Pv6 Addr. Requirement

One prefix out of native IPv6 address

Host Requirement

IPv6 stack

A Qlol 1Pv4 71uke] ol IPve =8 HFTHOZ Mi|
g A D3 HFY e A AAYZoIt) Pvda
gol EAste FY ¥ =F o nlg] 439 AR
Qo] 1Pvd LY L B3t IPve ARG AFLZ HYEY
g F don], AlM IPvd FAE ALEE £ o] IPv4 9
F2 1% EAE #2€ F AUk E=F 6104 9 Zol I
of d4& A dAUEI &4 A4 & o, IPve &
IPv4 7} EA 5= Managed Bl & §317]o sl

6) SHT (Stateless IP/ICMP Transition Algorithm) m
SUT & 1P &It} W3 71&& F3lo] IPv6 A 52E9
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Router Requirement

NAT-PT translator

- Dual stack

- IPv4 address pool management
- Address mapping cache

- DNS-ALG

- IPv4/IPv6 packet translation

- IPv4, IPv6 routing protocols

- Connection to IPv4 site

Server Requirement

DNS server

Transition Layer

Network layer

Impact on Upper layer

Fields related to IP address such as TCP, UDP and
ICMP header checksums are translated

Applications that carry the IP address in payload will
not work

Other Requirement

ALG

Applicable Deployment
Environment

Unmanaged, Managed networks

Applicable Deployment

Time

Beginning period (IPv4-Ocean, 1Pv6-1slands)
Middle period (Mixed)
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sl 1pve AR FTAES IPvd TAE Alolo]M 45 B
A& 7beskAl @k NAT-PT £ IPvd 4 £ A431d
IPv6 AF ZTAEAA IPva FALE FIHoz dFEa,
IPv6 29 I3 1Pvd Fao] i ulF BRE o)y
Hlo)Bol §x]3c} NAT-PT £ vl #o]B9 PRE o) &
3t} NAT-PT ®Z7]1E B35l IP B L IPv6-to-IPvd 2
EE IPvd-to-IPve 2 HBTO 2N, IPv6 iéE«} 27} 7)
59 T4 glo] IPvd T2AE Alolo] Eud g 9YS AT

e} NAT-PT = IPv6 A4 T2EY @cgacﬂ IPv6 2AE
adl2 ALgs7] e, 1Pve I WolA durH el 1pvs 2

9) BIA (Dual Stack Hosts using the “Bump-In-the-API”) )

BIA © 7¥ 29 I2Ed EA3: V)& IPv4 $§
o] =3 glo] IPvd STEE o] L3l IPve S2AES BFAY
F UEE sl F2E 7igke] dg slgolth BIAE 47
API ¢} TCP/IP BE Alolo] &4 rim e} &4% DNS &4
71, 4 oA e 01 IPv4 APl & IPv6 API 52, =
£ IPv6 API E4F IPv4 APl 52 ulPAA Fo2H,
Pvd S84 T2 g IPv6 JA = TR o] 8T 4 Qlth

$dg B3 2L A5 5 Atk Wl NATPT oA & BIA £ IPv6 A8 27| @Al¢] $49 422 227 &x3
Aol sl HdEHE 2T HAEL Y FHE AN A € B9 HEE ’—ﬂ"{}%}‘:}.
o) = B g )
e FU NAT-PT 878 FaMT A48 F 3en, Transition Type 1Pv4-to-IPvé
NAT ¢ 98 EZ2x2 AL SuT 9 o] Ip &g W “Applicability Scope Host
;]_ b-]_ ok g_ 7}z 11 IPv4 Addr. Requirement | Pool of private address space per host
o] ‘/] Xﬂ ;S J} T}l = } ] '\l‘q IPv6 Addr. Requirement | One per host
Dual stack
8) DSTM (Dual Stack Transition Mechanism) (") Function mapper
Host Requil E name resolver
Transition Type IPv6-to-1Pv4 Address mapper
Applicability Scope Site - Address g table
IPv4 Addr. Requirement | One temporary per host Transition Layer Between socket APl and TCP/IP
IPv6 Addr. Requirement | One per host and many per router Applicable Deployment | |, PR N -
Dual stack Environment h
Host Requirement DSTM client Applicable Deployment . .
IPva-to-1Pv4 over IPv6 ling Time Beginning period (IPv4-Ocean, IPv6-Islands)
DSTM TEP
- Dual stack [E 9-BIA]
Router Requirement - Address mapping cache
- [Pva-to-IPv4 over IPv6 tunneling .42
-C ion to IPv4 Internet )
DSTM server 5 =
Server Requirement - IPv€ stack 1Pv4 UJ’_TL]- IPv6 DJO] ‘Ezﬂg.%%’ 0“ f‘] “i—:‘ UO}ZJ‘.Q] %-)‘\JOI X}
- 1Pva address all 234 olFd & JALF 37] A5l IETF ngrans WG &
Transition Layer Network layer ZNo0g B pPve B oALZo] A=l 2} o]

Mechanism  for DSTM  clienDSTM  server

Other Requirement

Apptlicable Deployment

Envi Managed networks
nvironment
Applicable Deployr Beginning period (IPv4-Ocean, IPv6-Islands)
Time Middle period (Mixed)
[ 8-DSTM]
DSTM 2 IPv6 Z=dIQ1 Wlof]l &A= 2H T

> im

7} RITA IPv4 9ol &A= IPvd p:éEQ} A
AT g dAYSOIT 7Y 28 I2E= P 52
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A]«I IPv4 349 DSTM TEP(Tunnel End-point)®] IPv6 5

£ dA$std o FE &8 3I2Ef @9 g2 IPv4
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