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It is more of a Public Interest/ 
Public Policy issue 

  (not only Technical and Business Issue) 
  IPv4-based network, applications, services 

will continue to be used for another 20 or 40 
or 100 years. 

  How do these networks/users can co-exist 
with the new IPv6-based networks, 
applications and services? 



Infrastructure problem: 

  Just like the railway, once the track was built 
on the ground, it is too costly to remove 
them or to replace them 

  IPv4 Networks = Internet is already a vast 
infrastructure 

  The original assumption was “transition” to 
replace the IPv4 with IPv6 

  But this is no longer the case 



Prepare for the "unexpected" 

  Interconnection of NGN (Next Generation 
Network) service and Internet 
  In Japan, this became a difficult issue 

 between Telco who started to offer NGN with 
IPv6 access service and ISPs who want to offer 
their own IPv6 allocation and routing services 

  Dominant Telco and Small ISPs 
  while there is no real market, no real 

standardization/solution 
  The decision will affect the competition structure 

of the whole telecom/ICT market 



Prepare for the "unexpected“ 
  It will affect the cost of Network operation, 

and [replacement] cost of Home Routers 
 $240 for each replacement - for some 7 
million users already 

  and maybe all home broadband routers 
should be replaced for v4-v6 coexistence 

  Mostly, need larger memory size, and more 
powerful CPUs sometimes 

  How about servers in your corporate 
network, firewall, network management 
software, database? 

  How about cloud computing? 



What is not really known is 
services and applications 

  How much do they need to rewrite so that 
IPv4 based user can use the new IPv6 
based services for those who do not change 
his machine and software? 

  Will there be "Translation Services“ for IPv4 
to v6, or v6 to v4? 

  Or should we all purchase new devices and 
software? 



"Secondary Market for IPv4? 

  Is it going to happen?  
  If so who is going to take care of the 

"market" and regulatory function? 
  If not ICANN, who else? 



Governments prepared Action Plan, 
Strategy or Communications 

  Japan – Action Plan, June 2008 
  Australia – Strategy - 2007 
  European Commission – May 2008 

25% of users be ready by 2010 
  OCED – Study Report, March 2008 

What is not clear – 



Action plan for IPv4 address exhaustion 
~ IPv6 as a BASIC Internet Service ~ 

25 June, 2008 
Ministry of Internal affairs and 

Communications 
JAPAN 



Internet users in Japan

1.  87 million Internet users (over 2/3 of total population), and  

28.3 million broadband contracts (more than 50% of total 
households)  

2.  The market size of the electronic commerce through the Internet 
totaled 
147 trillion yen (about 1.4 trillion US$) in 2006 (survey by METI) 

3.  The Internet is essential for socioeconomic activities in Japan 
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(Communication utilization trend, 2006）


The number of Internet users

(Survey by MIC)


The number of  broadband contracts




Current consumption of IPv4 
addresses


1.  The total number of IPv4 addresses is 4,300 million. There are about 
700 million (41 blocks) remaining. 

2.  About 80 million (5 blocks) were consumed every year until about 
2003.  
Consumption has doubled (more than 10 blocks)since around 2004.  
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(Based on material from the Japan Network Information Center) 
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Estimated date of the IPv4 address 
exhaustion


　Unless there will be no significant changes in the circumstances 
 (there will be no change in the rules concerning international address allocation or address 
maintenance, and that those to whom addresses are allocated will not try to retain surplus addresses 
arbitrarily）,  
the following is estimated: 
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•  IANA pool exhaustion : mid 2010 ~ beginning of 2012 
•  The end of allocation in Japan : beginning of 2011 ~ mid 2013 

Replenishmen
t of addresses 
is impossible 
here 

Estimated at the 
end of Sept. 
2007

39 blocks (about 

700 million 
addresses) 

remaining as of 
June 2008


(The vertical axis is shown in blocks called “/8”. “1” is equivalent to about 16.8 million 
addresses) 



Influence of address space exhaustion

1. 　After the IPv4 address space is exhausted, it is possible to maintain 

the Internet  but it is impossible to develop the Internet further. 
2. 　The influence widely reaches across various areas, and the services 

that users receive via the Internet are also greatly influenced. 
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Actions for address space exhaustion (1/2)


1. 　Because the initial action must be completed by the beginning of 2011, 
the three actions that are possible with the existing technology were 
examined 
i.  Share one address among multiple nodes (saving of IP addresses)  

⇒　Use NAT/NAPT（Sharing of IPv4 addresses）

ii.  Use all addresses (maximum density of IP address usage)  

⇒　Reallocate the distributed IPv4 addresses 
iii.  Utilize new address resources   

⇒　Transition to IPv6 

2. 　These are compared from the following viewpoints

i.  Feasibility within a time limit:  

 Problems can be solved within about 3 years.

ii.  Continuity of service:  

 The uses provided in the current Internet will continue to be 
used.


iii.  Continuance of effect:  
Reattempt actions are unnecessary because general users are 
influenced.
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NAT : Network Address Translation, NAPT :  Network Address Port Translation




Actions for address space exhaustion (2/2)
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NAT : Network Address Translation, NAPT :  Network Address Port Translation


•  Essential action:   
•  Initial action:  
 should be carried out in combination.


Utilization of NAT/
NAPT (Sharing of 
IPv4 addresses) 

Reallocation of the 
assigned IPv4 

addresses 
Transition to IPv6 

Feasibility  
within a time limit  Doubtful Extremely 

difficult 
Service 
continuity 

Limited   

Permanent effect Doubtful NG  

Evaluation of the measures


Transition to IPv6

Utilization of NAT/NAPT




3 stage actions for address space 
exhaustion
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Model of the procedure for introduction of measures for address space 
exhaustion


[Preparation] (up to 2010) 
Before exhaustion 

Support of IPv6 by networks and services 

[Initial action] (since 2011) 
Early stage of exhaustion 

• All users will be allocated IPv6 addresses (as a BASIC service) 
• New users will share one IPv4 addresses by multiple users 
• Support of NAT/NAPT by services 

[Full-scale action]  (since 2012 if 
early)  
Middle stage of exhaustion 

• Full-scale utilization of IPv6 
• Existing users will be accommodated under NAT/NAPT 

Now
 Before exhaustion (up to 2010)
 Early stage of exhaustion (since 2011)
 Middle stage of exhaustion (since 2012 if early)


:Private v4 addresses 
:Global v4 addresses 
:Global v6 addresses 

NAT: Network Address Translation, NAPT: Network Address Port Translation


Blue line: v4  Red line: v6




Action plan (1/3: Organizing players）


1.  　The measures for IPv4 
address exhaustion will be 
expected to  implement by 
networks, services, and users 
(immediate parties) primarily. 

2.  　The above three elements 
contain technical problems that 
cannot be solved by themselves. 
Indirect parties need to 
cooperate to solve them. 
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Action plan (2/3: Overview) 
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2008
 2009 2010 2011 2012 

Networks


Services 

Manufacturer
s/vendors

SIers, 
outsourcers


Users 

Relevant 
organizations 

Governmen
t Now


Construction & 
verification


Learning of operation
 Support IPv6 in services


Plan publicity


Examination of 
plan


Preparation of   

migration


Construction & 
verification


Learning of operation


Plan publicity


Support IPv6 as basic service


Introduction of         
            private IPv4


Start of accommodation                      
                 to private 
IPv4


★ 
Agreement in 

method


Support private IPv4 in services


Release of IPv6 support status/assignment of authentication logo to supported 
products


End of sale of devices supporting only 
IPv4


Examination of plan, 
preparation of migration


Promotion of supporting IPv6 through 
products


Enhance publicity to customers/construction of support 
framework


Support of IPv6 at introduction/renewal
 Promotion of transition to 
IPv6


Examination/promotion of transition to 
IPv6


Using the Internet through IPv6


Promotion & PR, matching to international trend


Promotion & PR, matching to international trend


Support for smooth progress of the action plan


Preparation 
 Support
 Initial action
 Permanent action

Early stage of exhaustion
 Middle stage of 

exhaustion

Address space exhaustion


Verification of 
necessity of 
actions




Action plan (3/3: promotion framework)


1.  　The government will not force each player to perform what is 
described in the action plan. It is extremely important that each player 
recognizes its role and promotes the actions itself. 

2.  　However, while the information about the method of introduction 
should be shared widely, it is necessary to establish a framework for 
grasping the progress and urging those who are behind schedule to 
take action. 


3.  　Therefore, the IPv6 Promotion Council should strengthen the 
functions regarding 

•  Grasping the status of promotion of the action plan

•  Information sharing in the promotion of the action plan

•  Improvement of knowledge by related parties throgh the construction and 

employment of the test bed 
•  Examination of amendments to the action plan as required


　and it should be reconstructed as a promotional framework in cooperation 
with the government and the private sector. 
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Role of the government in the action plan


1.  Publicize the Japanese policy internationally so that international trends will 
confirm to 

2.   Publicize the necessity of the transition to IPv6 to users 
3.   Pay attention to the promotion of the action plan and improve the 

environment so that the adjustment and negotiation go smoothly between 
players. 

4.   Promote the development of Ipv6-compatible supporting communication 
devices. 

5.   Examine the support for the initial cost burden in cooperation with 
relevant organizations. 

6.   Support the enhancement of education programs for engineers to learn 
the appropriate skills.  

7.   Examine the creation of tests for engineers on the development 
capability for IPv6-compatible systems to offer the basis of selection to users, 
services, and SIer‘s.  
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Such approaches may be required in each 
country.




Actions for IPv4 address space exhaustion


 　Even if IPv4 addresses are exhausted, 
existing Internet users can continue to use it.


 　On the other hand, it will be difficult  to 
accept new users or services.


  Create the action plan consisting of 68 items, concerning 
networks, services, and users, which are involved in the 
Internet, and manufacturers/vendors, system integrators, 
relevant organizations, and the government, which support 
them. 

  Reconstruct IPv6 Promotion Council as the promotion 
framework of the action plan in Japan in cooperation of the 
government and the private sector


　International stock of addresses (equivalent to 
telephone numbers) based on the communication 
protocol (IPv4) used on the Internet will be exhausted 
in about three years.


The unit is the number of blocks each of which contains 1/256 of the whole IPv4 address 
space. One block is equivalent to 16,770,000 addresses.


Number of the remaining IPv4 addresses in international 
stock


Complemen
tof 
addresses is 
impossible 
here 

Estimated at 
the end of 
Sept. 2007


39 units 
remaining as of 

June 2008 
(About 700 

million 
addresses)


• For continuous development of the Internet, from three 
viewpoints of feasibility within a time limit, continuity of 
service on the Internet, and continuance of effect,  
   the transition to a new address system (IPv6) and  
   sharing of one address by multiple users  
must be combined and carried out. 

•  It is appropriate to introduce the countermeasures in 
three stages: before exhaustion, early, and middle stages of 
exhaustion. 

N
ow

 

Before Early 
stage


Middle stage 

E
nsure continuous 
developm

ent 

Example of the action plan: 
  Networks and services should support IPv6 by 2010. The plan for the 

transition should be created and released in 2008 
  Manufacturers/vendors should promote the support of IPv6 by products. 

Authentication system （IPv6 Ready Logo Program）should be used to 
indicate support. 

  Considering that IPv6 will start in 2011 or later, users should promote the 
transition to IPv6 when the devices and software are replaced. 

  The government and relevant organizations should promote the action 
plan, while seeking consistency with international trends.


Support of 
IPv6 by 
network 
services 
[Preparation]


B
y 2
0
1
0 

• Existing users 
will also share 
IPv4 addresses 
• Full-scale 
utilization of IPv6 
[Full-scale 
action]


• Start sharing 
of new users' 
IPv4 addresses 
• Start using 
IPv6 [Initial 
action]


Beginning of 2011


E
xhaustion
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Overview of the report

1.  　The total number of addresses (separate numbers required for devices 

connecting to the Internet) of IPv4, which is the basic technology supporting 
the current Internet system, is 4,300 million.  

2.  　Among them, 3,600 million have already been allocated, and the 
remaining are at most 700 million. If there are no particular changes in the 
circumstances, IPv4 addresses will run short as early as the beginning of 
2011. 

3.  　To cope with IPv4 address exhaustion, the transition to IPv6 as an 
essential action, and sharing of the IPv4 addresses as an initial action are 
required.  

4.  　Because both of these actions require the modification of networks and 
systems, 

①  The providers of networks and services should create an action plan in 2008 for 
compliance completion by the end of 2010. 

②  It is important for users to advance the supporting IPv6 through to the 
modification or system renewal, assuming that the Internet connection with IPv4 
will be limited after 2011. 

③  It is also important for product suppliers, such as vendors/manufacturers, and 
technology suppliers, such as system integrators/outsourcing companies, to 
strengthen the support system for Networks and Services. 

④  It is important for the government and relevant organizations, such as an 
address administration organizations, to support the whole progress. 



Thank you! 

Internet Policy Office 
Ministry of Internal affairs and 

Communications 
JAPAN 

For more information, please visit the MIC’s website at:       

http://www.soumu.go.jp/joho_tsusin/eng/
index.html 


