
	  
IP	  Transi*oning	  in	  CE	  Routers	  
Mark	  Townsley,	  Ole	  Troan	  
	  
	  
	  
	  
	  
	  
	  



IPv4	  Internet	  

NAPT	  Table	  for	  
Na*ve	  IPv4	  

Virtual	  NAPT	  Table	  
for	  Tunneled	  IPv4	  

Na#ve	  
IPv4	  

Tunneled	  
IPv4	  

?	  

Two	  Choices:	  

1.   Mul#homing:	  Mul*ple	  ac*ve	  
interfaces	  are	  allowed,	  router	  
decides	  which	  WAN	  interface	  
to	  use	  for	  upstream	  traffic	  
based	  on	  IP	  forwarding	  metrics	  

2.   Forced	  single-‐homing:	  Router	  
is	  “allowed”	  one	  and	  only	  one	  
ac*ve	  WAN	  interface	  at	  any	  
*me	  

IPv6	  

DS-‐Lite	  



IPv6	  Internet	  

Na#ve	  
IPv6	  

Tunneled	  
IPv6	  

Same	  Two	  Choices:	  

1.   Mul#homing	  

2.   Forced	  single-‐homing	  

	  

IPv4	  

6rd	  
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Source	  RIB	  

!
!
::/0 -> FE80::1!
2001:10.11::/56 -> Null0!
2001:10.11::/64 -> LAN0!
	  

Dest	  RIB	  1	  (pref	  high)	  	  

!
!
::/0->::1.1.1.1, 6rd0!
2001:db8::/32 -> 6rd0!
2001:db8:10.11::/56 Null0!
2001:db8:10.11::/64 LAN0!

Dest	  RIB	  2	  (pref	  low)	  

!
!
::/0 -> FE80::2!
2001:db9::/56 -> Null0!
2001:db9::/64 -> LAN0	  

Dest	  RIB	  3	  (pref	  high)	   ISP	  B	  

ISP	  A	  

Packet	  Flow	  

Prefix A!

Prefix A!

Prefix B!

6rd!



!
!
Dynamic:!
Flow 1.. !
Flow 2..!
Flow 3..!
Static:!
Port FWD (PCP)!

AFTR	  NAPT	  Table	  

ISP	  A	  

ISP	  B	  

!
!
Dynamic:!
Flow 1 (5-tuple) – Intf 1!
Flow 2 (5-tuple) – Intf 1!
Flow 3 (5-tuple) – Intf 2!
Flow 4 (5-tuple) – Intf 2 !
Flow 5 (5-tuple) – Intf 1!
Flow 6 (5-tuple) – Intf 1!
Flow 7 (5-tuple) – Intf 2!
Flow 8 (5-tuple) – Intf 2!
Flow 9 (5-tuple) – Intf 1!
        :!
Flow n (5-tuple)!
!
!
!
Static:!
!
DS-Lite – Intf 3 !
!
Port FWD (UPnP, PCP…)!
!
!

CPE	  NAPT	  Table	  

WAN	  InY	  1	  

WAN	  Int	  2	  

WAN	  Int	  3	  

Address C…Z!

DS-Lite!

Address B!

Address A!

No Address!
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•  Current	  text	  states	  CE	  Routers	  SHOULD	  implement	  DS-‐Lite	  and	  6rd,	  but	  avoids	  
how	  they	  interact	  with	  one	  another	  as	  well	  as	  with	  Na*ve	  IPv4	  and	  Na*ve	  
IPv6.	  	  

•  Specify	  in	  the	  “Transi*on”	  sec*on	  that	  IP	  interface	  configura*on	  
remain	  independent	  (as	  with	  Na*ve	  Dual-‐Stack),	  	  ruling	  out	  “forced	  
singlehoming”	  	  

•  In	  order	  to	  support	  Mul*homing:	  
–  For	  6rd:	  drae-‐townsley-‐troan-‐ce-‐transi*oning	  specifies	  3	  Mul*homing	  

requirements,	  and	  3	  “6rd	  sunsegng”	  requirements.	  Adopt	  these	  in	  some	  
form.	  

–  For	  DS-‐Lite:	  Require	  that	  IPv4	  “dual-‐wan”	  func*onality	  be	  employed	  and	  
iden*fy	  that	  opera*onal	  issues	  surrounding	  “disabling	  IPv4”	  are	  out	  of	  
scope	  but	  could	  be	  of	  concern	  (MAX_SOL_RT	  for	  IPv4	  as	  well?).	  	  

•  	  Or,	  move	  the	  “Transi*oning”	  solu*on	  space	  to	  a	  new	  document.	  	  


