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Introduction

IPv4 Address Exhaustion



Introduction

Problems

• Mix and match of IP enabled
 

devices
 

of home customers

• Most content/services on the Internet are not accessible over 
IPv6

• Impact on new broadband
 

deployment

• Burden
 

on service providers



Dual-stack  lite

Expectation

• Maintaining
 

connectivity
 

to legacy
 

IPv4 devices/networks 
during

 
the transition to IPv6-only

 
deployments



Dual-stack  lite

Main ideas

• Globally
 

unique IPv4 address
 

is
 

shared
 

among
 

many
 customers

• Transport of IPv4 traffic
 

over an IPv6 only
 

network



Dual-stack  lite

Deployment
 

model

• Dual-stack
 

lite interface

• Dual-stack
 

lite device

• Dual-stack
 

lite home router

• Dual-stack
 

lite router

• Dual-stack
 

lite carrier-grade NAT



Example  architectures
Router based

 
architecture

Host IPv4 Host

Dual-stack lite

 
home router

SNAT SI

Dual-stack lite

 
carrier-grade 

NAT
SNA

 
T SC

NA

 
T InternetInternetISP core 

network

 

ISP core 
network

10.0.0.1
2001:0:0:1::1 2001:0:0:1::210.0.0.2 129.0.0.1

128.0.0.1

IPv4 Dst 128.0.0.1
IPv4 Src 10.0.0.1
TCP Dst 80
TCP Src 10000

IPv4 Dst 128.0.0.1
IPv4 Src 129.0.0.1
TCP Dst 80
TCP Src 5000

IPv6 Dst 2001:0:0:1::1
IPv6 Src 2001:0:0:1::2
IPv4 Dst 128.0.0.1
IPv4 Src 10.0.0.1
TCP Dst 80
TCP Src 10000

IPv4 Dst 129.0.0.1
IPv4 Src 128.0.0.1
TCP Dst 5000
TCP Src 80

IPv6 Dst 2001:0:0:1::2
IPv6 Src 2001:0:0:1::1
IPv4 Dst 10.0.0.1
IPv4 Src 128.0.0.1
TCP Dst 10000
TCP Src 80

IPv4 Dst 10.0.0.1
IPv4 Src 128.0.0.1
TCP Dst 10000
TCP Src 80



Example  architectures
Host based

 
architecture

IPv4 HostSNAT SI

Dual-stack lite

 
carrier-grade 

NAT
SNA

 
T SC

NA

 
T InternetInternetISP core 

network

 

ISP core 
network

2001:0:0:1::1
a.b.c.d

2001:0:0:2::1 129.0.0.1
128.0.0.1

IPv4 Dst 128.0.0.1
IPv4 Src 129.0.0.1
TCP Dst 80
TCP Src 5000

IPv6 Dst 2001:0:0:2::1
IPv6 Src 2001:0:0:1::1
IPv4 Dst 128.0.0.1
IPv4 Src a.b.c.d
TCP Dst 80
TCP Src 10000

IPv4 Dst 129.0.0.1
IPv4 Src 128.0.0.1
TCP Dst 5000
TCP Src 80

IPv6 Dst 2001:0:0:1::1
IPv6 Src 2001:0:0:2::1
IPv4 Dst a.b.c.d
IPv4 Src 128.0.0.1
TCP Dst 10000
TCP Src 80

Host



Future works

• Multicast

• 3rd Party carrier-grade NAT

• Interface initialization
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