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A+P-NAT at CPE 

LSN 
(Provider NAT) 

IPv6-only network 

dual-stacked netw
ork 

(public addresses)  
provider network customer premises 

•  Un-NATted end-to-end to CPE  
•  CPE NATs to connect to IPv4hosts 
•  APR encap/decaps only  (LSN bypassed) ! 

v4 addresses 

IPv6 Tunnel

PRR 

(A+P Router) CPE IPv4 Port Restricted
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LSN 
(Provider NAT) 

dual-stacked netw
ork 

12.0.0.0/16 

IPv6 Tunnel

PRR 

(A+P Router) CPE IPv4 Port Restricted


IPv4 Dst   | 128.0.0.1

IPv4 Src   | 10.0.0.2

 TCP Dst  | 80

 TCP Src  | 8000


IPv6 Dst   | PRRʼs v6

IPv6 Src   | CPEʼs v6

IPv4 Dst   | 128.0.0.1

IPv4 Src   | 12.0.0.3

 TCP Dst  | 80

 TCP Src  | 100


IPv4 Dst   | 128.0.0.1

IPv4 Src   | 12.0.0.3

 TCP Dst  | 80

 TCP Src  | 100


IPv4 Dst   | 12.0.0.3

IPv4 Src   | 128.0.0.1

 TCP Dst  | 100

 TCP Src  | 80*


IPv6 Dst   | CPEʼs v6

IPv6 Src   | PRRʼsv6

IPv4 Dst   | 12.0.0.3

IPv4 Src   | 128.0.0.1

 TCP Dst  | 100

 TCP Src  | 80*


IPv4 Dst   | 10.0.0.2

IPv4 Src   | 128.0.0.1

 TCP Dst  | 8000

 TCP Src  | 80*


80* -  web sites usually port shift the replies
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DS-Lite NAT at LSN 

IPv6-only network 

dual-stacked netw
ork 

(public addresses)  
provider network customer premises 

v4 addresses 

IPv6 Tunnel


CPE PRR 
(A+P Router) 

LSN 

UnRestricted Ports


•  Legacy-style DS-Lite, NAT done at LSN 
•  However, customer could have chosen 

where NAT is done!  
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IPv6 Tunnel


CPE PRR 
(A+P Router) 

LSN 

UnRestricted Ports


IPv4 Dst   | 128.0.0.1

IPv4 Src   | 10.0.0.2

 TCP Dst  | 80

 TCP Src  | 8000


IPv6 Dst   | PRRʼs v6

IPv6 Src   | CPEʼs v6

IPv4 Dst   | 128.0.0.1

IPv4 Src   | 10.0.0.2

 TCP Dst  | 80

 TCP Src  | 8000


IPv4 Dst   | 128.0.0.1

IPv4 Src   | 12.0.0.3

 TCP Dst  | 80

 TCP Src  | 100


IPv4 Dst   | 12.0.0.3

IPv4 Src   | 128.0.0.1

 TCP Dst  | 100

 TCP Src  | 80*


IPv6 Dst   | CPEʼs v6

IPv6 Src   | PRRʼsv6

IPv4 Dst   | 10.0.0.2

IPv4 Src   | 128.0.0.1

 TCP Dst  | 8000

 TCP Src  | 80*


IPv4 Dst   | 10.0.0.2

IPv4 Src   | 128.0.0.1

 TCP Dst  | 8000

 TCP Src  | 80*


80* -  web sites usually port shift the replies


dual-stacked netw
ork 
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