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Allocation of IP addresses

The Internet Corporation for Assigned Names and Numbers  (ICANN) 
delegates IP address allocation to five Regional Internet Registry. 



IPv4 Exhaustion in RIRs

Projection
ARIN: 19 April 2014
LACNIC : 9 Aug 2014
AFRNIC: 23 Oct 2020

APNIC : 15 Apr 2011

(actual)

RIPE:  14 Sept 2012

(actual)

Geoff Huston - http://www.potaroo.net/tools/ipv4/index.html



World IPv6 Day – 8.6.2011

 Internet Society designated 8 June 2011 as World IPv6
Day

 Content providers (Google, Facebook, Yahoo, Bing,
Akamai) enabled IPv6 in their main websites for 24
hours test-flight

 Motivate organisations across the industry to prepare
IPv6 services

 Examine IPv6 deployment problem, such as IPv6
brokenness in home networks and incomplete IPv6
interconnection

 Over 1000 organisations joint the test flight (including 
OGCIO, HKIRC and OFCA)

 Gained significant success and confidence in IPv6 
deployment



World IPv6 Launch –6.6.2012

 Leading Content Providers 

 Google , Facebook , Yahoo, Bing, Akamai
enabled IPv6 permanently

 Broadband Network Operators 

 AT&T, Comcast, Free Telecom, KDDI, 
Internode, Times Warner Cable  boosted 1 
% of customers with IPv6 connection

 Equipment vendors 

 Cisco, D-Link, ZyXEL enable IPv6 as 
factory default in home routers 

http://www.worldipv6launch.org/participants



 Biggest supporter of IPv6 since 2008

 All Google services on IPv6 after W6L
 Search Engine

 Gmail

 Youtube

 Google Docs, Map, Plus

 Google Public DNS resolvers 

 Google Fibre

 Google Play for Android

 Blogger

Google’s IPv6 services after W6L



Growth of IPv6 Users

http://www.google.com/ipv6/statistics.html

Increase by 25 % every 

2 months, 

exponential growth

Google collects IPv6 adoption statistics on an ongoing basis.



Five Year Growth of IPv6

Period Percentage Internet 
population

IPv6 Users

June 2009 0.23 % 1.67 billion 3.84 million

June 2010 0.25 % 1.97 billion 4.92 million

June 2011 0.34 % 2.11 billion 7.17 million

June 2012 0.6 % 2.43 billion 14.5 million

June 2013 1.53 % 2.79 billion 42.68 million

http://www.google.com/ipv6/statistics.html



Top 10 IPv6 countries 

Country % of IPv6 users Broadband Service Providers

Switzerland 9.6 % Swisscom (6RD)

France 5.33 % Free Telecom (6RD)

Luxembourg 5.31 % EPT Luxembourg

Romania 4.55 % RCS-RDS

Belgium 3.3 % VOO

Germany 3.24 % Deutsche Telekom AG

Japan 3.2 % NTT, KDDI, Softbank (6RD)

USA 3.05 % ATT, Verizon Wireless (LTE), T-Mobile 
Comcast, Time Warner, Google Fibre

Peru 2.5 % Telefonica del Peru

Singapore 2.3 % StarHub



 ICANN’s directive : All new generic Top Level Domains (e.g. 
“.mtr”, “.pccw”, “.richardli”) must support both IPv4 and IPv6  
from Day One of Operation.

IPv6 Top Level Domains

Type of TLD IPv6 Readiness Percentage Not IPv6 enabled

ccTLD 222 / 249 89 % .bb, .bd, .bh, .kp
.pk, .uz, .vu, .ye, .zw
etc.

Generic TLD 21 / 23 91 % .name, .mil

Internationalized
domain name 
(IDN)

41 / 45 91 % .укр, . مصر. , . فلسطين.

الجزائ.

http://bgp.he.net/report/dns 



IPv6 CE Router Logo (1)

 IPv6 Ready Logo

Baseline for all equipment certifications

covers servers, firewalls, NAS, printers…

 Wait ?  What about Customer Edge (CE) 
Router for broadband services

 Yes, IPv6 Forum needs a new testing 
program and logo for CE Router

 IPv6 CE Router Logo launched in May 2013

 Most important function is Prefix Delegation 
over DHCPv6



IPv6 CE Router Logo (2)

 RFC 6204 - Basic Requirements for IPv6 Customer Edge Routers 

(Issued Date: 2011/04) 

https://www.iol.unh.edu/services/testing/hnc/cerouter.php



IPv6 Prefix Delegation (DHCP-PD) 

Prefix Delegation

ISP allocates prefix of length /56 -

/64 to each user

Address Assignment

ISP assign an IPv6 address to end -

point

Routing Informatiom

ISP distributes default gateway

Network Informatiom

ISP distributes DNS resolvers



DHCP-PD in CE Router Settings

WAN side
Auto-detection

CE Router sends 
prefix delegation 

request

LAN side can 
have multiple /64 

networks

Auto Obtain IPv6 
DNS resolvers

Autoconfig IPv6 
address in LAN 

side 



US Development

 3.05 % or 7.5 million IPv6 users

 Verizon Wireless launch the 1st IPv6 LTE service

(1 IPv6 address + 1 NAT IPv4 address)

 T-Mobile launch IPv6 only service in 3G network for

users of compatible smartphones

- Samsung Galaxy Note 2, S3, S4, S Relay, SII, HTC One

Google Nexus 4

- use DNS64 + NAT 64 to bridge to IPv4 network

- Alert users not to use Skype and Tango

- successful in 464XLAT ( RFC 6877) for all IPv4 applications

 IPv6 fixed broadband by ATT, Verizon and Google Fibre

 IPv6 cable services by Comcast and Time Warner Cable



US Government Mandate (1)

• June 2008 – IPv6 in Federal backbone 
networks – complied by deadline

• Oct 2012 - all public facing servers of Federal 
on native IPv6, no interim tunneling solutions 
is allowed – about 35 % passed

• Oct 2014 - internal systems/clients on IPv6

• Each agency appoints a transition manager to 
report progress 



Current Status As Measured by NIST

US Government Mandate (2)

Sample Check
NSA :    Web  DNS   Email 
CIA :     Web  DNS   Email 
NASA: Web  DNS  Email 

http://usgv6-deploymon.antd.nist.gov/



Singapore’s recent achievement

• StarHub’s IPv6 deployment increased from 0.1% to 8% in one month.
• Singapore goes from 0.25 to 2.25% of Users on IPv6.

http://6lab.cisco.com/stats/cible.php?country=SG



Taiwan 

 Current deployment - 0.64 % or 112k
IPv6 users

 Five ISPs offer free tunnel broker
services to broadband customers

 Adopts gogoCLIENT as tunnel software

Windows – GUI interface

Mac OSX and Linux – command line
interface



HK’s Status after W6L

 0.13 % IPv6 (about 7,000) users as of July 2013

 Users seen from the following ASNs:

WTT, HGC, PCCW, HKBN, PACNET, CUHK, HKU

 Major fixed operators offer IPv6 services to corporate
users over Dedicated Internet Access

 A handful of IPv6 web hosting providers (Udomain,
Easylink, Pacswitch)

 WTT and Pacswitch awarded IPv6 ISP Logo

 IPv6 in GovWiFi since Dec 2012

 goIPv6 tunnel service launched in July 2013



HK’s  IPv6-enabled networks

http://v6asns.ripe.net/v/6



 Sponsored  by OGCIO, ISOC-HK launched IPv6 in Action 
Project in 2012

 Promote awareness to public and SMEs

 Thematic websites, talks, ICT Expo, Consumer Guide, radio 
episodes, Roadshow videos, flash games, mobile apps

 Benchmarking surveys in 2012 Q1 and Q4 showed IPv6 
awareness increased from 57 – 86 %

Promoting IPv6 awareness in HK



Myth about DNSv6

 No such new technology or protocol named as
DNSv6

 All authoritative DNS servers can support AAAA
record for forward lookup and ip6.arpa for reverse
lookup regardless of riding on IPv4 or IPv6 backbone

 RFC 3901 - DNS IPv6 Transport Operational
Guidelines

All recursive name servers should be IPv4 only or 
dual stack hosts.
All zones should be served by at least one

authoritative IPv4 capable host.



Conclusions

 The Internet is IPv4 and IPv6

 Number of IPv6 end users tripled one year
after W6L

 Yet, there is still a long way to go

 Home IPv6 CE Router has been

available in the market

 4G LTE is a new momentum to

stimulate tremendous IPv6 growth

 Expect to see IPv6 only 4G LTE service in

the market

 The age of Internet of Things has come
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