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Concluding Thoughts!! 



Lets Assume that an atom  represents 4 Billion Addresses 

 (2128 = 340,282,366,920,938,463,463,374,607,431,768,211,456) 

 = 67 billion billion addresses per cm2 of the planet surface 

3 

REPRESENTS 
4 Billion 

addresses 

Tonnes  
 You would need 80,000 Kgs of Atoms to 

represent IPv6!!! 

How Big is The Ipv6 Address Space 



IPv6 Business Drivers  

 Public or Private Space 

 Limiting network expansion 

and putting at risk business 

continuity 

 Introducing Operational 

Challenges 

IPv4 Address Space Completion 

 Compliance: DOT Mandate, 

IPv6 task Force 

 Next Generation Internet 

CNGI Project in China 

 European Commission 

Recommendation 

National IPv6 Strategies 

 Ipv6 “ON” in Microsoft Vista 

 Sensor Network 

 Peer to Peer Networking 

 V6 over v4 Tunnel Providers 

IPv6 in Client Software 

 NGN architecture require 

IPv6 

 Mobile/PDA/Tablets etc 

 Network in Motion 

 Networked Sensor i.e. AIRS 

Infrastructure Evolution 



The Gap between supply and demand of IP addresses is 
widening 

IPv6 Business Drivers  



IPv6 Ready 

Business Apps  

Operating systems Mobile Internet  
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Internet of 

Things 
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Internet Protocol – Version 6 –Integration Techniques: 

 Dual Stack  

 

 IPv6 over MPLS – 6PE 

 

 IPv6 over IPv4 Tunneling 

 

 IPv6 Protocol Translation 

IPv6 Migration techniques can be broadly classified 

under the following 4 options:  

 

 

 

 

 

 

 

 

Most  

Preferred  

Least  

Preferred  



Internet Protocol – Version 6 – Integration Techniques:  

IPv4  

Cloud  
IPv6 Cloud  IPv6 Cloud  

IPv4 + IPv6  

Cloud  

 Option 1 : Dual Stack  

Physical/Data Link 

IPv6 IPv4 

TCP/UDPv6 

IPv6 
Applications 

0x0800 0x86dd 

TCP/UDPv4 

IPv4 
Applications 

Option 4 :  

Translation  

IPv6 Cloud  
IPv6  

Packet  

IPv4  

Packet  

Translate 

IPv6 to IPv4  

Option 2 : 6PE – IPv6 over MPLS 

Option 3 : IPv6 o IPv4 Tunneling  



Internet Protocol – Version 6 – Migration Techniques: 

All four options are 

non-disruptive and 

allow for a peaceful 

co-existence of IPv4 

and IPv6. 



IPv6 transition planning steps: 

Step 1 
Incubate 

IPv6 
resources 

•Create a pool of IPv6 resources 

through IPv6 technical training:  

 

• Class Room training 

 

• Web based CBTs. 

 

• IPv6 seminars etc.,  

 



IPv6 transition planning steps: 

Step 2 
Lab Testing 

and 
Validation 

• Create an IPv6 LAB Test Bed: 

 

• Create an IPv6 test plan based 

on : 

 
o Production network scenarios. 

 

o  Production application 

environments 

  



IPv6 transition planning steps: 

Step 3 
Create an Inventory 
of various network 
hardware and the 
IPv6 feature set 

needed. 

Work out the 
budgetary 

requirement for IPv6 
network upgrade. 

• Identify the upgrade 

requirement for the various 

inventories  

Based on this work out the 

budget needed for network 

upgrade.  



IPv6 transition planning steps: 

Step 4 
Pilot 

Network 
Deployment 

Network 
Transition 
planning 

•  Identify a small part of the network for IPv6 Pilot deployment.  

 

• Identify some clients and services for pilot deployment 

 

• Based on the learning's from the pilot deployment, plan the network 

transition. 

 The first step is to get access to IPv6 internet and start testing access to IPv6 

Websites/front end and hosting content on the IPv6 internet  

 

For Internet content migration application proxy solutions can be a good starting 

point  



What can you expect during the process? 

Routers and Switches 

• Most of the hardware 
procured in the last1 - 2 
years should be IPv6 
ready. 

 

• Might need software 
upgrade in some cases. 

 

• Older hardware might 
not switch IPv6 in 
hardware. 

 

•  Some IPv4 features 
such as DHCP Snooping 
might not have 
equivalents in IPv6. 

 

Firewalls 

• Only some of the recent 
firewalls support IPv6, so 
there is a good 
possibility that you might 
need a H/W or software 
upgrade. 

 

• Not all filters might be 
supported for IPv6, you 
might need to do a 
careful feature wise due 
diligence to understand 
feature gaps. 

Software 

•  Windows Vista , linux , 
MAC desktops should 
have IPv6 support.  

 

•  Older versions of 
windows , MAC might 
not have all of IPv6 
functionality. 

 

• Open Source software 
for web hosting, DNS, 
Mail etc., should support 
IPv6 but might need 
upgrades. 

 

• Commercial software 
and custom apps should 
be carefully looked at for 
IPv6 dependency. 



World IPv6 Day Experiment :  

On the world IPv6 day the Content providers opened the flood 
gates  

Key Objectives were to understand the issues that will degrade 
or enhance the delivery of Internet Service Experience  : 

Network related aspects   

Non-Network related aspects (App / OS etc.,) 



Other preparations for the World IPv6 
Day Experiment : 

www.tatacommunications.com is also hosted on IPv6 since the world IPv6 

day  

Specialized Ipv6 helpdesk 

for the v6 day  



IPv6 :-Case-Studies – TCL Adaptation 
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TCL was a lead service provider participant in the World 
IPv6 day experiment : 

The TCL Global Backbone is a dual stack enabled network. (1500+ Gbps of backbone capacity) 



Source:- www.google.com/ipv6/statistics.htm 

Worldwide IPv6 Statistics 



https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-
traffic 

Worldwide IPv6 Traffic Statistics 

https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic
https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic
https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic
https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic
https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic
https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic
https://www.ams-ix.net/technical/statistics/sflow-stats/ipv6-traffic


Worldwide IPv6 Deployment 



CORPORATE 
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Tata Communications : Tier-1 Dual Stack Enabled Internet 
Backbone: 

  

IPv6 deployment council regularly reviews and realigns TCL IPv6 strategy. 
Following IPv6 prefixes have been allocated to TCL in various regions. 

• Americas - 2003:2001:5A0::/32  
• Asia - 2405:2000::/32  
• India Domestic - 2403::/32  
• Africa - 2001:42c8::/32  

 



India IPv6 6 PE Architecture - ILL  

IPP RR Mesh  IPE  IPE  IPP 

IPE  

IPE  

IPE  

IPE  

 At a high level it seems that all vendors follow the RFC standard  

 But then we realized that they don’t  

Different vendors have different ways of following the same RFC   

 But thank God! They all can be tuned to interop and coexist very well 
despite the differences !!  

6PE Next Hops tuned to 
follow a hierarchical control 
plane structure  



TATA MPLS 4755 Network 

VPN RR - CHN VPN RR - MUM 

VPN RR - NY VPN RR - ERK 

VPN-PE 

VPN-PE 

VPN-PE 

MP-iBGP with VPNV4/VPNV6 

Capabilities 

VPN-PE 

VPNV4/V6 MP-iBGP  

TCL IPv6 6-VPE Architecture – GVPN  

 Identified the Provider Edge Routers on Dual Stack Support 

 IPv6 Enabled on Edge devices in Phased approach 

Planned H/W + S/W upgrades for non-supporting Routers  

 Automated Script for IPv6 Readiness List Report  



Automated Report– IPv6 Readiness  

TATA MPLS 4755 Network 

3000+ Network Elements 

Script Server 

Location Host Name Image Version IPv6 Status Peer-1 Peer-1 Status Peer-2 Peer-2 Status

HIGHBRIDGE Router_Name c7600s72033_rp YES A.B.C.D 26w4d X.X.X.X 26w4d

HIGHBRIDGE Router_Name c7600rsp72043_rp YES A.B.C.D 26w4d X.X.X.X 26w4d

AHMEDABAD Router_Name C7200 YES A.B.C.D 1w5d X.X.X.X 1w5d

AHMEDABAD Router_Name c7600s72033_rp YES A.B.C.D 19w0d X.X.X.X 19w2d

• IPv6 Readiness Status 



Where are we on the IPv6 World?  

  

Tier – 1 

Service  

Providers 

Govt 

bodies and 

regularity 

authorities.  

Standards 

Bodies 
IETF, BBF, IEEE. 

  

Enterprises  
Retail 

Consumer  

Time is running out :  

Needs to urgently 

catch up  
IPv6 Global Table : Aug’13 
– 13.5K 

Tier-2/Tier-3 

Internet Service 

Providers have 

started the 

journey  

Collaboration  

 

Enough collaborative work has 

happened in this space 

 

Equipment 

and 

Software 

Vendors 

   

Content 

Providers 

are getting 

there 



Thanks 


