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Stateful&Stateless

- IPv6 over IPv4 IPv4 over IPv6

IP in IP configured Tunnel

Stateful GRE DS-Lite (RFC6333)
PPPoE + L2TP 464XLAT
Etc....
MAP-E/T
Stateless 6to4 / 6rd 4rd
Etc...

—fREYIZIS, Statefuld A KYEEL AT, StatelessD ALY
ART—2T)WVIEI ) a—23a 215
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6rd — IPv6 Rapid Deployment (RFC5969)

« 6t04(RFC3050)%N—X (2, & D prefix%{F A gE(Z L f=stateless tunnel
- 6rd CPERICEEEE T LA ATHE
* |IPv4 address#%IPv6 addressH ZIBHAL T EICKYREIRT DM, —EE" LRI 5260
b,

ISP Backbone

—
o 3

6rd CPE:
192.0.2.1

0 16 64

| | c000:0201: Host ID

2001:db8::/16 0xC0000201
ISP’s 6rd prefix 1
192.0.21

2001:db8:c000:201::/64H°
= A8
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IPv4 over IPv6 — Protocol® A7)
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IPv4 over IPv6 — iZ#{E D E B

by Ole Troan, Cisco Systems, Softwire WG, IETF
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\ |
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Source: http://tools.ietf.org/agenda/83/slides/slides-83-softwire-10.pdf
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DS-Lite — Dual Stack Lite (RFC6333)

. ISPHERELI-bo LRI EE(E. CGNEEEL . b2 H LD H (CPE)DIPVE
AddressTIMAEZEZH AT 5

« DS-LiteMCPEIX"B4”, b R IILIRIHEE [X"AFTREMHE(EN S
 Statefulf=A%, LLEHIREERFFD ERTIZIEL

SP Backbone
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464 XLAT — Stateless + Stateful XLAT

- CPEf{l|TStateless XLAT(RFC6145), ISP TAddress 1t & £ Stateful XLAT(RFC6146)%4T5_&T
IPv6_E CIPv4 Traffickesitd 5

BRI EEMNTE TLTLWA2DDHEITEHA S HETEERLTLS
o ZOHAEDHETOFIAEL Best Current Practice’s L TRFCEh b RAH
* (XLAT: Translation)

SP Backbone

DS-LitelZfllf=kRAD—

DS-LiteA%IPv4 over IPv6MEncapsulationZ4T5MDIZ# L. 464XLATIE. v4/v6
TranslationZ173, ZD1=HCLAT/PLATD & T (L LLER IR LY, IPVEERIE R DR A
O—REH/INEL VT ILIERE M AT RE,

= CLAT/PLATIZZENZENEIETNAT64D Translator&EL TH
EN{ERTRE
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MAP-E — Mapping Address and Port

« IPVATRLAD— B EFARIREGR—FESL U UZIPV6 7 FLRITIEOHAL CETIRBERFT HIELC
IPv612 05 £ TIPva 374“/%%&5%%%90 . ’
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- MAP-ElZk> 1) % (Encapsulation)Z4T5h%. R#kD L4 #A % Translation TITSMAP-THHEET 5,
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MAP-E BR
Sy
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o EHL—ILIEEIRRICESERA RGNS, L—ILZ EIZBESNTNST-
HIPVATREL 2D EAZIEIZOPELN

» ETFIZCETAIEEILEENEDONTULEA, FEBIZEZLD/\)IT—3
UNEEL. IREIEXMAP-EAStandard Track&EE TLNVS

MAP-T, 4rd(-U)I&Experimental
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REWD — BATEIMTDER

- BITEiTIEDual-Stack D EHR AEENATDEEEMNRA UMD
- Dual-StackZEIRTB=DIZ. A—/N\—L A/ ETEZFRALTRELEREZRTTS
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— |Pv6 decision flowchart

Provide Native
IPv4/IPvé Dual Stack
access lines to your

customers

Are your end
user access lines and
aggregation systems

IPv6 capable?

This part of the flow chart
represents the following
circumstance:

ISPs have sufficient global IPv4
address pool within their networks,
Are you so they do not need to deploy
planning to provide Provide Native IPv4 strategies to cope with IPv4

IPV6 services to your and érd access lines to address exhaustion.

customers? your customers _
Such ISPs can think about IPv6

deployment strategies by

ing their

Maintain current Native
IPv4 access lines to
your customers

Do your (ISP’s)
networks have enough
global IPv4 address R—
pool? This option does not allow customers to
access IPv6 networks, thus it limits future
business model expansion and the
possibility to retain existing customers.

Provide NAT444 and
Native IPv6 access lines
to your customers

Start

Do you want to
source IPv4 addresses

via IPv4 address Do you want to

transfer?

Are you planning
to provide IPV6 services
to your customers?

provide global IPv4
addresses to your
customers’ access

Can you provide
provisioned *CPEs of
your customers?

Provide IPv4 over IPv6
(MAP) access lines to
your customers

This part of the flow chart
represents the following
circumstance:

ISPs do not have enough
global IPv4 address pool,
so they have to share global
IPv4 addresses among
several customers.

Thanks for input from Yoshiki Ishida and Masataka Mawatari, JPIX

Such ISPs need to consider two

strategies, if they want to grow

their business:

Provide IPv4 over IPv6

(464XLAT or DS-Lite)

access lines to your
customers

Provide NAT444™
access lines to your
customers

1. Extend the lifetime of IPv4
2. Deploy IPv6 networks

Deploying only NAT444 to extend IPv4 address 464XLAT users need to notify customers about IPvé
lifetime does not guarantee ISPs’ business prefix of terminal equipment that is used at the
opportunities. ISP end.

DS-Lite users need to notify customers about IPvé
of terminal i at the ISP end.

Source: http://www.apnic.net/community/ipv6-program/ipv6-cto/IPv6_decision_flowchart.png
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o PRURZERDKEZAS, ProtocolDIEEIZRER T HEERIIHFEELET A, IPvALIPVBIZIZB AR
BeXxa) T —DHEDEFXFNIZFERESBHYEE A,

s () L27 KL R D fi# iR - Spoofing - Source Routing - Routing Protocol - Application-DoS

- |IPsec) %148

o IPVEDIZEMLGTEE TILIPsechBBTT N, CN(EEFX )T —HERSIN TSI EXFERK
FTAEDITTIEHBYFER A, IPsecrFRTAENENTHWNVT—RELESHIFELE T, £/=IPsec
(XIPV4THL{ERTGETT,

ZLDIZEIPV6THIPVALRILFETHREEDENAIRETY .
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IPVGIZER DREE — 7L AZE[E]

« IPVALLLEL TIERICKELTRLRAZERMZF DIPVEIEL, KESHKICEERT LKA DENLHY
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IPV6IZ[EH DiRzE - Protocol

- ICMP, NDP, ARP
IPVADARPIZHE L T HHREL . BB S SNTHYARPEATEHFELEE A,
* Plug-and-Play# =R 3 5= DHEEENBIMINTEY.,. X 21)T—ELTEETAREIPVEEIPVAN K E
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o HRERAYA ETST AR

HERANYE DFT—UIZHIRAGND ., FIv i T MIBOR T —SETAICHEEEEZFT . £-057
AUEMRELTNSE, EOICEHETF VI AN X LNBEICEYETS,
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IPVEIZ[E R DERE — EATE

- MEMLERELTIPVALEWER# T ORELDONEELET .
v BRTHR—R
+ Spam Database’ EIPV6 TIER BN LDAFELET,
v' Path MTU Discovery

« PMTUdIE, ICMPZERLTERSNTNEY , —EIPVATITHON TLDHE, X2 T4—ZEBMELTETDICMPZ&E
BSEEVRTERFERIEICEEESZAET,

v" Dual-Stack/Tunnel over IPv4

o IPVA/IPVBENEFND LX) TA—2EZELTIENTEVDIE, 2BAANTE BITFEELTOTunnel T EEME
HIZHYUABT, EX T —DETHNESINET,

v J9NnN9ENL—Z2T
- EFHBARDORBROVEIISELAIBBIIRLRELEBENVZDITLES AKRICFNL—=U T DR BELINEBRLET,

= Topology M [Z#k
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HONTWBIENHY ., FENNETY,
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MEICENIFEZLLVERR>HYFEA,
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« 2010: BN\ - I UREBEROZELDE S /‘
IPv4/IPv6

0. IPVBDRHEEICI T 2RBIIERT 20 &

IPv6 Government
Mandate Deadlines

Co-existence

Globalization

011: FE DK - “...IPV6 is important to all of us (...) to
everyone around the world, It is crucial to our ability to tie
together everyone and every device”. John Chambers
Transition 2012: IPV6LEEDFAEL — FEICH T HIPVEXILM AL
B Emd, BEMPEEDICDICIEET - ¥ —EZDIPVEXT G

——— 1
. + 2014: IPv6D—f&1t — K DIEIRNTY >V 7ILIRIPV6Y
1= 3 YR —NICE S,

Early
Adopters

IPv6 Business Impact — The Cost of Waiting Goes Up
Low Risk Moderate Risk High Risk
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Dual-Stack Enterprise IPv4 Internet
http://www.cisco.com/en/US/netsol/ns817/networking_solutions_program_home.html
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“Adoption follows an S curve”
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