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News Flash!

AT-Mobile IPv6 Network Deployment COMPLETED.

AAndroid Phones are starting to support IPv6 on GSM /
UMTS /LTE
A Nexus 4, Galaxy Nexus, Nexus S
ASamsung Note, Note2, Galaxy S2 and S3
A 464XLAT code accepted by Android

A https://android-review.googlesource.com/#/q/owner:dan-
android%2540drown.org+status:merged,n,z

AROM supporting 464XLAT and dual-stack WLAN tether
http://dan.drown.org/android/clat/
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IPv6 In 3GPP Mobile Networks is Easy

A Verizon Wireless in the USA has IPv6 on by
default on all LTE devices

A one exception is the iPhone
A But, LTE iPad has IPv6

A 1Pv6 used for all OAM and device management functions as well
as IMS / VoLTE

A T-Mobile USA has had IPv6 as an optional APN
setting for 2 years

A Al users have IPv6 provisioning by default in the network
(HLR/ HSS, ¢€)

A Manual setup on phones today by user
A 1Pv4ve will be default for all LTE devices in 2013
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Objectives

AShare IPv4 exhaustion situation
A How did we get here?

ABusiness and Technology Strategy for IPv6-only
AThe Tactical Pieces

Ashare perspective
A IPv6 is needed for the Internet to grow
ADualst ack is not the answer (al way
A IPv6-only can work
A user experience is key

AThe road ahead
ALetﬁs tal k about how to start an
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We are doing IPv6 because IPv4 is
broken

A

A
A
A

Not enough addresses for everyone and
everything

NAT issues (CGN, ALG, Signaling / Battery
dr ai n, | MS ¢é)

BGP scale issues (fractured assignments)

LTE voice (VOLTE) requires 2 IP addresses per
handseti IP exhaustion just became 2x worse
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Simply more internet device than
Internet addresses

Connected Devices = Internet Users
20 Billion

15 Billion
10 Billion

5 Billion

http://www.google.com/intl/en/ipv6/
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Frobability

http://www.potaroo.net/tools/ipv4/plotv

RIR IPv4 Address Run-Down Model - Variance Analysis
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2011 7 Number of mobile phones
exceed number of people

solidated in developed countries, Brazil 1s
still beginning its 3G experience — from
carriers and suppliers as well as consum-
ers. People are just starting to access the
Internet through cellphones. In June,
Brazil's mobile-phone penetration rate
reached 111.6%, counting 217.3 million
subscribers, a 17% increase compared to
the 185.1 million customers in the second
quarter of 2010. Brazil is Latin America’s
biggest market, which could explain high-
level investments from international com-
panies, such as Telefonica, Telecom Italia
and Ameérica Mowvil, as well as infrastruc-
ture manufacturers and device providers.
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So IPv4 is broken, now what?

Altods not so much that | F
the case that IPv4 is not strategically aligned
wi th your businessos gro

A Keep in mind Mondayo6s pr
LINX on Olympic scale and mobile growth

Is IPV6 ready?

A Yes: A meaningful and significant amount of
access networks and content networks are
using IPv6
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A few big fish make IPv6 possible

Bing, Google,
Yahoo,
Facebooké
Grand B bl og

The Long Tail

Pareto
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IPVv6 end-to-end Is > 50% of total traffic to the
Google, Yahoo, and Facebook

Participating website measurements are available here.

Network operator measurements, 16th November 2012 (notes)

Show |10 [ ] entries Search: | | ‘
Participating N ~| IPV6
Network - ASN(s) Y traffic
Loulslana State 2055 63.70%
University
Virginia Tech 1312 51.47%
DreamHost 26347 56.73%
Rensselaer
Polytechnic Institute o1 25.57%
US Dept of i 2576 53.85%
Transportation
Indiana University 87 42.31%
DMZGlobal 17649 39.96%
Gust Adolph
HstavLEs ATOIPILS 17234 38.19%
College
DegMet GmbH 20902 27.87%
University of Iowa 3676 23.96%

Showing 1 to 10 of 79 entries
First Previous 1 2 3 4 5 Next Last
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Virginia Tech v4 and v6 Traffic

Total Traffic
26 Septenber 2812
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http://www.flickr.com/photos/n3ph/8047086504/sizes/o/in/set-
72157629740831445/
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Conclusion #1

A IPv6 is ready and deployed on large mobile
networks

A The Verizon Wireless has IPv6 on by default for nearly all LTE
devices

A T-Mobile USA has IPv6 on GSM/UMTS optionally, and will have
IPv6 by default in LTE

A When IPV6 is turned on, a large percentage of
content is delivered over IPv6

A Many IPv6 enabled networks reporting over 50% of traffic is IPv6
when the network is IPv6 and IPv4

A Google and Akamai both reporting exponential growth in IPv6
use
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Qm ¢

A IPv4 broken

A IPv6 is real

A What is the business strategy for getting to IPv6
and off of IPv4?
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Strategy

N s k avhese
the puck's going ,
not whereitsb e e n o

-- Wayne Gretzky
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|IPv4 Tactical

|IPVv6
Strateqic
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IPV6
Strateqgic
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|IPv4 Tactical
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Strategy: Define desired result, and then

work backwards

Problem: Global IPv4 exhaustion
Target: End to end IPv6

( Endto end IPv6 +

NAT64/DNS64 for ~50%
_of flows (Possible today)

N

Squat-space IPv4 +

NAT44 (Yesterday)
/

\.

~N

[ End to end IPv6

-
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End to end IPv6 +
NAT64/DNS64 for
long tall
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Everyone agree IPv4 is a deadend for
dqgrp_rcgwn =

A Mobile
A Grid (m2m)

A Cloud

FAST GROWING EDGES THAT CAN ONLY GROW ON
IPV6
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Migration steps

1. Public IPv4

2 Private IPv4 + NAT44

3 Private tPv4d + NAT44 +1Pv6
4. IPv6e + 464XLAT / NAT64
5. IPv6
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Amazon is big, and how many servers Iin
Google? And why did Microsoft and
Amazon.com BUY IPv4 addresses?

Total Number of Objects Stored in Amazon S3

762 Billion
Peak Requests:
500,000+
persecond
262 Billion
102 Billion
2.9 Billion 14 Billion 40 Billion
— R
Q4 2006 Q42007 04 2008 042009 Q42010 042011
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Machine-to-Machine Traffic to
Increase 40-Fold Between 2010 and

2015

109% CAGR 2010-2015

Terabytes per Month
300,000

150,000

7.4 PB
0 —-.l

2010 201 2012 2013 2014 2015

Source; Cisco VNI Maobila, 2011
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Nearly 6 Billion Mobile Subscribers

Key Global Telecom Indicators for the World Telecommunication Service Sector in 2011
(all figures are estimates)

C

Global Dev_reloped Deu_velopmg Africa Arab Asm_& CIS Europe The _
o nations nations States |Pacific Americas
-
Mobile cellular TN
subscriptions 5,981 ),461 4,520 433 349 2,897 399 741 969
.@IIions)
Per 100 people 86.7% | 117.8% 78.8% 53.0% [96.7% |73.9% |143.0% 119.5% [103.3%
Fixed telephone
lines 1,159 494 665 12 35 511 74 242 268
(millions)
Per 100 people 16.6% 39.8% 11.6% 1.4% 9.7% 13.0% 26.3% |39.1% 28.5%
Active mobile
broadband 1,186 |701 484 31 48 421 42 336 286
subscriptions
(millions)
Per 100 people 17.0% 56.5% 8.5% 3.8% 13.3% |10.7% |14.9% |54.1% 30.5%
Fixed broadband
subscriptions 591 319 272 1 8 243 27 160 145
(millions)
per 100 people 8.5% 25.7% 4.8% 0.2% 2.2% 6.2% 9.6% 25.8% 15.5%

Source: International Telecommunication Union (November 2011)

via: mobiThinking
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Over 1 Billion Mobile Broadband Subscribers
A45% annual growth over the last 4 years
AMobile broadband subscriptions outnumber fixed by 2:1

Active mobile broadband subscriptions by region in 2010 and 2011
(2011 figures are estimates)

Global De\feloped Dev_relopmg Africa Arab Asm_& CIS Europe The _
~ nations nations States |Pacific Americas
Active mobile
broadband 1,186 ) 701 484 31 48 421 42 336 286
subscriptions
2011 (millions)
eople 17.0% |56.5% 8.5% 3.8% 13.3% |10.7% [14.9% |54.1% 30.5%
Active mobile
broadband 870 569 301 20 36 289 31 254 224
subscriptions
2010 (millions)
Per 100 people 2010 (12.6% 46.2% 5.3% 2.5% 10.2% |7.4% 11.2% |41.3% 24.1%

Source: International Telecommunication Union (November 2011)

via: mobiThinking
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Mobile Traffic Growth

Monthly PetaBytes (10 B)
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mobile handheld

@ Voice
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Review

A Mobile
A Grid

A Cloud
FAST GROWING EDGES THAT CAN ONLY GROW ON

IPV6

We all have to engineer for IPv4 -only, IPv6 -only, and
Dual-stack users and services
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Total of 4.3 Billion IPv4 Addresses?

World e i S s
Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected . oo e e

Devices 500 Million 12.5 Billion 25 Billion 50 Billion
w More | I | I
connected I |

Connected devices
Devices 0.08 than 1.84 3.47 6.58

Per Person people

[ | [ | [ | "

2003 * 2010 2015 2020

Source: Cisco IBSG, April 2011
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20 Connections

http://www.nttv6.jp/~miyakawa/IETF72/IETFIAB-TECHPLENARY¥NTT-miyakawaextended.pdf
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