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About this document

This document describes a series of recommended action plans and milestones to
prepare toward IPv4 address exhaustion, which is estimated to occur in 2011, as a

reference for industry players in Japan, but it should be informative also for those in
other countries.

The Task Force on IPv4 Address Exhaustion, Japan expects that industry players will
study and address the issues in IPv4 address exhaustion on the basis of this reference,
and create and execute individual action plans accordingly. We hope the Internet
industry as a whole will smoothly overcome this problem as a result.

In order to take the latest situation into consideration, this document is supposed to be
updated on a regular basis.

Revision history

Date Version Contents
Feb. 17, 2009 2009.2 First release
Oct. 5, 2009 2009.10 Second release; Modified diagrams based on estimated commencing time of the IPv6

access network services on the NGN services.
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Background of the Creation of this document

v' The target date in this document is set as early 2011, unchanged from The Ministry of
Internal Affairs and Communications of Japan’ s Report "Study Group on Internet’s Smooth
Transition to IPv6” (June 2008) *,

v' The above report predicts the exhaustion date of the remaining IPv4 address pool on the following assumptions:
Around mid 2010 to early 2012, exhaustion of the international address stock (IANA Pool)

the acquisition of new IPv4 addresses in Japan will be impossible in the beginning of 2011 to mid 2013, .
Geoff Huston currently estimates:

2Q to 4Q 2011 as the IANA exhaustion date
20Q to 3Q 2012 as the APNIC exhaustion date  (exhaustion dates are updated every day.)

v" The exhaustion date may be delayed by reduced capital investment in the current recessionary environment,
while it may also accelerate the consumption of IPv4 address through such factors as the faster deployment of
wireless broadband, the last minute demand etc..

v' At present the target date is set as early 2011, as a result.
* Report of “Study Group on Internet’s Smooth Transition to IPv6”
(http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/pdf/080617_1.pdf)

v" This Action Plan and Milestone is a model example with a margin of time. Each player
should set its own schedule in consideration of risks and environments.

v" Even the latest movers should complete preparation before JPNIC/APNIC exhaustion.

v" This Action Plan will be updated as necessary based on changing address consumption

trends, IPv6 technology issues, etc.
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Milestone: Network Area (ISP, iIDC etc.)

The following represents recommendations of typical actions for network

operators in dealing with IPv4 address exhaustion.
(* Refer to the action items in the diagram on the next page.)

1. Policy Development, Decision Making by Management
I.  Analyze the impact of the exhaustion on your organization.

ii. Perform the business decision for the preparation policy.
» l.e.. ignore this exhaustion issue?, how to solve? (IPv6?, LSN?, etc.), When?, which type
of access network? etc.

2. Business Planning/Review, Service Planning

I. Policy detailing and the business plan development.
» l.e.: service planning, basic network design, consideration of operating procedures and
systems, etc.

Design, Technology Verification

Equipment Selection, Procurement, System Building, Preparation of O&M system
Workforce training

Launch Basic Services

o O kW
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Action Plan: Network Area (ISPs)

Action Plan for Network Players (ISPs)

------ » Recommended Schedule

— = » Latest start Schedule

Ver. 2009.10

2008 2010 2012
20 3Q
3 4 7 9

Policy development

d IANA exhaustion time

- . haustion time A
Decision making by Management

@ Since possible service
development period is 2
years, this is a
recommended time to start
the process.

@ Most Japanese
companies plan the next
financial year (starting in
April)’ s budget in 1Q.

services via NTT s NGN

ONTT’ s IPv6 internet
access over NGN is
planed to be launched in
April 2011, which will
enable ISP’ s IPv6
services.

Design, Technology verification

(Testbed verification)

@ At latest, ISPs need to
start new services before
JPNIC exhaustion, i.e.
IPv6—ONLY users may
appear.

Workforce training
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------ » Recommended Schedule

Present Status of Progress : Network Area (ISPs)

----- —» Latest start Schedule

Action Plan for Network Playerp-1Sbad

In major ISPs and
some other ISPs,

internal policy making Ver. 2009.10
2008 | and technology 2010 2011 2012
sQ 4Q verification have Al @@ | =@ 1Q 2Q 3Q
7 9 10 12 b 4 6 7 9 10 12 1 3 4 6 7 9
een done. praeis

Policy development

d IANA exhaustion time
h ion time A
Decision making by Management austion time
services via NTT s NGN

Many small local
ISPs are under
consideration now.

Design, Technology verification

(Testbed verification)

Some ISPs have
already announced a
plan to start their
service officially or
unofficiallv

Equipment seleg

Workforce training

Present time Service launch
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------ » Recommended Schedule

Action Plan: Network Area (iDC) L Lt s Sereaie

Action Plan for Network Players (iDC)
H This page is especially for BtoC (The plan for enterprise can be found in Business user Area page)

Ver. 2009.10
2008 2009 2010 2012

2Q 3Q
6

4

7 9

2011
19 20 3@ 4Q 1Q
1 34 67 91012 1 3

Policy development

Decision making by Management

d IANA exhaustion time
haustion time A
services via NTT s NGN

@In iDC plan, preparation
required is relatively simple
in comparison with ISP’ s.

Possible preparation period
is one year or so.

Design, Technology verification

(Testbed verification)

@ At the latest, iDCs
need to start new
service before IPv6
user packets begins
to arrive.

Workforce training
@ ASP/CSP’ s demands

for verification are
expected. (See p.10.)

Present time Service launch
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Present Status of Progress: Network Area (iDC)

------ » Recommended Schedule

- —» Latest start Schedule

2008
3Q

7 9 10 12

Policy drafting

Management decision

Design, Technology verification

(Testbed verification)

Workforce training

4Q

A large number of
iDCs are under
consideration

Some iDCs have
already started their
IPv6 service.

Present time

2Q

2010

6 7

Service launch

Ver. 2009.10
2012

2Q 3Q
6

4

7 9

2011
3Q  4Q 1Q
9 10 12 1 3

d IANA exhaustion time
haustion time A
services via NTT' s NGN

Copyright (C) 2009 Task Force on IPv4 Address Exhaustion, Japan

9



S PVv4a

EXHAUSTION

Action Plan: Service Area (ASP/CSP)

The following represents recommendations of typical actions for Service (ASP/CSP:
Application Service Provider/Contents Service Provider) Area are as follows.

1. Policy Drafting, Management Decision Making

2. Technology Verification, System Building

I.  Platform verification, selection, and building
» Server OS, Middleware

ii. Service infrastructure design, verification and building
» DNS, Load Balancer, Firewall etc.

3. Application, Content

I.  Verify applications and contents under exhaustion situations ( i.e. under such environments as
IPv6, LSN)

4. O&M System

I.  Verify correct behavior of system log, database, operation system under the exhaustion
situation (i.e. under such environments as IPv6, LSN)

5. Connection Line Procurement
I.  Selection of Internet connection line (dual stack access etc. ), procurement, etc.

6. Workforce training
7. Launch Basic Services
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Action Plan: Service Area (ASP/CSP)
Action Plan for Service (ASP/CSP) Area

@ Recommended timeline of

------ » Recommended Schedule

management decision can be flexible Ver. 2009.10
2008 depending on complexity of the 21 2012
3Q 4Q ASP/CSPs configuration, iDC service
7 9 10 12 launch date, customer demand and ISP

1Q 2Q 3Q
2 1 3

d IANA exhaustion time
haustion time A
services via NTT s NGN

@ In most ASP/CSPs,
verification can be

done within a relatively
short time.

Policy development

Decision making by Management

Application, Content (Web, DB)
verification

@ Certain ASPs/CSPs start
to verify IPv6 environment.

O&M system (Log system, DB, Operation
system) verification

@ Launch your
service before IPv6

user packets begin to
arrive .

Workforce training

Present time
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Present Status of Progress : Service Area (ASP/CSP)  Recommended Schedule

Most ASPs/CSPs haven't
made a decision about this
issue yet. Ver. 2009.10
0008 || Moreover, many ASPs/CSPs 2012

) 2011
3Q 4Q don’ t even recognize this 3Q 4Q 1Q 2Q 3Q
exhaustion is<ne 9 10 12 1 3 w

7 9 10 12
d IANA exhaustion time
haustion time A
- A %
‘ g services via NTT s NGN

\
\

Policy development

Decision making by Management

\
rm verification, seléction, building

\

AY
ucture verification, design, building
AN

Application, Content (Web, DB)
verification

O&M system (Log system, DB, Operation
system) verification

Workforce training

[ ]
. Connectin

Present time
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Action Plan/ Status of Progress: Business User Area (incl. National and Local govt.)

Action Plan and Progress situation for Business User Area

. Ver. 2009.10
Only few public o
A8 servers are dual— e bt AL
3Q 4Q tack 1Q IPv6 user packets 3Q
7 9 10 12 STack. 1 3 4 | begin to arrive. 1 3 w
Dualization of Disclosed server and DMZ
Remote access via IPv6
Enabling IPv6 over IP-VPN
ASP/SaaS usage
demand under your
Enabling IPv6 in Internet
Action recommendations Present time WindowsXP support deadline
. . A A A
<Dua|—stac!(|ng of pu.bhc §erver and DMZ>, o . ISP launch IPv6 access Predicted IANA Predicted RIRs
*Dual-stacking is required in order to deal with IPv6 accesses that will increase in 2011and later. . . . . .
<R te a00ess> via NGN exhaustion time exhaustion time
emote acce .
IPv6 tart I IPv6—
*Remote access terminals may be under [Pv6/LSN environments in 2011and later. (IPV6 users start growing) (ng:"a_sYeus;/rs)
<IP-VPN>
*A new branch may only be able to get IPv6 or LSN service after 2011. Preparation of [Pv6 IP— A--mmmmmmmm = ARecommended start time of iDC’ s IPv6 service
\éP(I)\IVI::;g:;s iifieeeied. DA-—-—-—-- Recommended start time
of ASP’ S IPv6 service

Global companies may be able to procure only IPv6 access line at their overseas office in some
countries after 2011.

<Intranet>

*No immediate actions required.

-Security measures are necessary to deal with default IPv6 connection in Windows OS(Windows
Vista, Windows 7, 2008Server etc.)
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Action Plan: Other Players’ Area

e System Integrator / Outsourcee

* System Integrators and outsourcees basically follow the demands of their customers.
Development and verification of solution for the IPv4 address exhaustion, preempting
customer’s schedule and action plan, may give some advantages to their business

» For Enterprise customer service —> Start Preparation based on the Milestone for Business User Area
» For ISP/IiDC —> Start Preparation based on the Milestone for Network Area

e Consumer electronics company etc.

* UPnP devices are not workable under IPv4 LSN service, which may happen after 2011.
Implementing IPv6 will be a vital requirement for such devices.

e Home users
* Required actions depend on the ISP that each user connects to.

» Basically, ISPs are trying to minimize influences to customers.
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