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DS-Lite ( Dual stack Lite)

draft-ietf-softwire-dual-stack-lite
Dual-Stack Lite Broadband Deployments Following IPv4 Exhaustion

® IPv6 only Access Network £ TIPv4/\ v %IPv6 TTunnel(IPv4-in-IPv6)
=> Management costHll &

® Concentrator_ L TIPv4-IPv4 NAPTZ 124
=> $E#HMDUserTIPv4 Global AddresszH A9 52 &IZkBHAddressEifd

@ -
Continuity IPv4-_l: r]f_]__Pv6

)

.ﬁrivate IPv4 H

=4 Network B

i

P Access Core

etwork on -

rivate IPv4 : D
etwork

rivate IPv4 DS-Li _

Migratiorj_ < 173

2 | JANOG26 | July 2010 Copyright © 2010 Alcatel-Lucent. All rights reserved.




DS-Lite Component & &E

AFTR(Address Family Transition Router) Function

IPv4 in IPv6 tunnel Termination

IPv4-IPv4 NAPT

—EARMENAPTIZBH 9 BRequirement/ILSNIZ#F° 3
—NAT Behavioral Requirements for TCP/UDP/ICMP, etc..
—Subscriber®IPv6 source address%subscriber identification&L T{EF
—Inside IPv4 address(&LookupDERIZ&IZLELY

ICPE(Home router) Function

No NAT on CPE

IPv4 in IPv6 encapsulation

DNS proxy : Host---(IPv4DNS)--->CPE---(IPv6DNS)--->ISP’sDNS-server
#CPElXconcentratorDIPV6 7L RAZ > THDHENH S
Out-of-band/Manual/via DHCPv6 (draft-ietf-softwire-ds-lite-tunnel-option)
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DS-Lite Packet Flow

Priv. IPv4

RFC1918, 192.0.0.0/29 .. .«
Routing

| —E

IPv4

Dst-IPv4=198.51.100.1
Src-IPv4=192.168.0.2
Dst-port=80
Src-port=10000

Softwire-ID

2001:db8:10::2

IPv4-in-IPv6
tunneled

IPV4 Global -

Dst-IPv6=2001:db8:20::2
Src-IPv6=2001:db8:10::2
Dst-IPv4=198.51.100.0
Src-IPv4=192.168.0.2
Dst-port=80
Src-port=10000

Inside IP Prot

192.168.0.2 TCP
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s I 4F
\(\\\\“"”’, IPv4 Server
Decap - IPv4
IPv4(IPv6 VANAPT '

Dst-IPv4=198.51.100.0
Src-IPv4=192.0.2.1
Dst-port=80
Src-port=20000

Inside Outside IP Prot Outside
Src Port SrcPort
10000 192.0.2.1 TCP 20000
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DS-Lite + A+P
draft-ietf-softwire-dual-stack-lite

draft-xmbk-aplusP
The A+P Approach to the IPv4 Address Shortage

® IPv6 only Access Network £ TIPv4/\ v %IPv6 TTunnel(IPv4-in-IPv6)

® CPEA'Global address/port-range% 3% . CPE_E TIPv4-IPv4 NAPT,

® NAT#EEZCPE@I~Distribute TZ 5= &V Scalable, Minimal state core,
® More Flexible, more close to End-to-End transparency (but still limited)
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DS-Lite + A+P Packet Flow

Priv. IPv4

RFC1918, 192.0.0.0/29
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s _
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tunneled

o=

Assigned port-range

IP=12.0.0.3

Port=10000-11000

IPv4

\ 4

Decap

D?Lu 1 =~ )

s

[

i

IPv4 Server

IPv4(IPv6

Dst-IPv4=128.0.0.1
Src-IPv4=10.0.0.2
Dst-port=80
Src-port=8000

Dst-IPv6= a::1
Src-IPv6= a::2

Dst-IPv4=128.0.0.1

Src-IPv4=12.0.0.3
Dst-port=80
Src-port=10000
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IPv4

v

Dst-IPv4=128.0.0.1
Src-IPv4=12.0.0.3
Dst-port=80
Src-port=10000
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DS-Lite deployment consideration (1)

- CPE~AD#EEENE
- NATIZE89 BPolicyZ2ESE Z B H
- I A E & IE/Per-Subscriber-Control ?

- Subscriber& M QoS/NAT policy controlZ
- A+P’GO)Address/port-range EES T
User D& 5l - 583
- IPv4 End-to-End Transparency....
A+P?
UpNP

draft-wing-softwire-port-control-protocol

draft-bpw-softwire-pcp-dhcp-01

draft-bpw-softwire-upnp-pcp-interworking
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DS-Lite deployment consideration (2)

- FREEED B
Central SitelZEEEB L TEH
Edge A HEIZH EECE
= RAT—FEYTA INTA=R(_LEE
Tunnel#Z. NAT session#. /\TJ+—<7 2 X, etc
= HABHZEEZEZTRDSH
= BII—XEESEZDH
EdgelZ#E & = Dual-stack KA (EF DALY
Bottle-neck&%EY/FAHRA AR EZIZHSHH
DS-Lite : AFTR
DS-Lite + A+P : CPE
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Edge A~ DHEEERDRRD 15 7% : L2-aware NAT

. Private IPv g .
=& o] Network ™= Pa )

. Private IPv : NAT44| —__
48 o/ Network = i)

Private IPv

o Network

i Shared
Continuity . Priv. IPv4

draft-miles-behave-12nat(expired)
DS-LiteM & Z H%L2 session|ZHLE, EL VT
= Access#ildL2, L3-EdgelNAT#EgEZE%,

Public IPv4
ROUTED

= L2 session ID(IPOE/PPPoE/L2TP)%Subscriber IDELTEAT 5,

= CPEIZIPV4IZBE 9 5 EMBERERE,
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Applicability D5 5E:

CID / IPv4 / Port

Gl(Gateway Initiated)-DS-Lite CID-1 / a.b.c.d / tcp 10000

CID-2 / a.b.c.d / tcp 11000

AD
(access device)

BNG+
\Q -DS-Lite C}V/ \_

y

) TID-1 @ CID-1
% Access tunnel
Hlmlll GRE/MPLS/IPinIP
AD
(access device) IPv4 or IPvé6
(N
" N
TID-2 © CID-2 »
GTP GTP Radl Ly TR——
GRE/MPLS/IPinIP
PGW+
eNB SGW 61-DS-Lite GW AFTR
Access Network
Priv. IPv4

draft-ietf-softwire-gateway-init-ds-lite

DS-LiteZ N—X[Z#k Q% Access Architecture~®ApplicabilityD i3k
= PPP/1:1VLAN/MIP/PMIP/GTP % Mobile & £k < % Architecturel I3t i
= GI-DS-Lite GatewaymM 5AFTRATunnel(GRE or MPLS or IPinIP)%Z5E%
= Access DevicelZ##$EEBMIZTE
=  GRE#HERNIBEIZIZAccess DeviceDIPVAFRL RAEHLHE
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Public IPv4 / port
e.f.g.h / tcp 20000
e.f.g.h / tcp 21000

Tunnel ) Public IPv4
Switching Priv. 1PV i ROUTED
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