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To dual-stack or not?

! Overlay networks would allow for deployment using 6over4 or 
6overMPLS co-resident with non-v6 capable network elements.

! A pure overlay requires two customer connection circuits (physical or 
logical).

! A hybrid overlay runs separate v4 and v6 cores with v6 customers 
connected to dual-stack edge devices (new equipment) that is, in turn, 
connected to both cores.

! Overlay networks do not scale well, and are operationally difficult 
(witness the MBONE).

! A dual-stack network Òjust worksÓ however it requires relatively modern 
kit to implement.
> Should be fast-path capable for v6 forwarding .

3



All rights reserved © 2004, AlcatelPage

Routing protocols

! Unicast
> IGP

Ð IS-IS just needs a new TLV for v6 routes.
Ð OSPF requires a major revision to the protocol, OSPFv3.  ThatÕs why many 

router vendors had v6 capable IS-IS ready before OSPF.

> BGP
Ð MBGP required for v6, but is also required for L3VPNs, Multicast, etc.

! Multicast
> ÒIGPÓ

Ð MRD replaces PIM. Very similar protocol.

> BGP
Ð MBGP is required, just as in v4.

! Router Advertisement (RA) is a new concept introduced by v6.
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Permissive or restrictive peering

! Internet growth, to a certain extent, originally grew due to permissive 
peering policies, address assignments, etc.
> very little commercial content in original peering agreements.

! Does v6 require a similar Òopen approachÓ to encourage v6 growth?

! Two approaches
> Grossly similar peering policies for v6 and v4

> More relaxed policy for v6 routes than v4
Ð Time horizon on agreement (but hard to withdraw what you at one time 

offered)?
Ð How to prevent traffic shift from v4 to v6 for cheaper interconnect?
Ð IsnÕt that what we want?  Encourage v6 growth - Is it?

> More relaxed if no additional revenue, more restrictive if v6 generates 
revenue?
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Network services - v6 transport - is it a necessity?

! Does management traffic need to use v6 transport? These are internal only 
(hopefully) and should not be visible to customers/peers/etc. Go ahead - be a 
luddite.

> SSH

> RADIUS/TACACS

> SNMP/XML/CORBA

! Information services (external and internal) - Only really NEED v6 transport when 
v6 only customers or elements become a reality. However, they are nice to have.  
Test targets (the dancing turtle) are a necessity, however.

> DNS/DHCP

> HTTP/HTTPS

> IMAP/SMTP/POP

! Routing protocols probably do not NEED to be v6 transported, but a fault in a v6 
infrastructure, where the v6 route objects are transported by a (working) v4 
infrastructure would not be ÒnoticedÓ by the routing elements.
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Network services - v6 data propagation - it is a necessity!

! Routing protocols must carry v6 route objects externally and internally, 
at least on the v6 portions of the infrastructure (if not in dual-stack 
mode).

! DNS must assign and propagate EVERYWHERE, v6 forward and reverse 
data in the zones.
> Reverse zones, are, by their nature, segregated into v4 and v6 zones.

> Forward zones probably shouldnÕt be.  A host is a host, and assigning two 
forward names to it for two different address families (while it is allowable) 
isnÕt advisable.

! DHCP needs to propagate v6 server addresses (if used) as well as v4 
addresses.  Since we need v6DHCP, do we NEED RA?  Interesting 
question.
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Internal assignments

! Do we really need every host in the world to be addressable on a 
PtP link?  Be sane here - /128Õs or un-numbered for PtP links is 
much more sensical than /64.

! Use a pre-assigned address (::(1..n)) for the routers on a subnet. 
If you are going to use VRRP or similar, reserve 1 for the ÒvirtualÓ 
address.

! Remember, while you have an obscene amount of address space 
as a carrier, you are limited to a single /48 for infrastructure.  
Given the ÒrecommendationÓ that each subnet is a /64 - there 
isnÕt THAT much space available if you donÕt plan carefully.  
Consider using something other than a /64 on non-host 
networks (router backbones, PtP links, etc) where every element 
on the net is a router.
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External assignments

! How are network assignments going to be made to routed customers?
> Dynamic via a address assignment method?

> Off-line?

! What block size will customers be assigned?
> /48 is a lot of space - do residential, small business, and SOHO customers 

need /48 - maybe /56 or similar?

! What will the CE-PE link be addressed as?  /128, unnumbered?  
Probably not /64.
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All the other things that need to v6 ready

! Address assignment system/database

! EMS and NMS

! Trouble ticketing systems

! Provisioning systems

! RAS systems

! Customer on-line management systems

! Router configuration repositories/systems

! ACL creation systems

! IDS and IPS systems

! Metrics and RMON systems

! Syslog systems

! ...
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People also need to be ready (not just the engineers)

! Support including level 1 support

! Provisioning staff

! Pre and post sales engineers

! Sales force

! Peering and interconnect negotiators

! Installation technicians

! MANAGEMENT
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Questions

Thank You!
http://www.alcatel.com/ipd


