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It is an honour and a pleasure to be here today!
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IPv6: Some perceived drivers

IPv6 early mover advantage?
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VSNL International | Member of the Tata Group

Tata Group

125-year old largest
private sector group

$21.9 billion in revenues

Acquired VSNL in

February 2002 10, 100%
VSNL vaUIred TyCO In VS"NL Tata TeI;'services
Nov 2004 S10
VSNL acquired Teleglobe A —
in Feb 2006

| 100% y o1%
Tata Consu |tancy VSNL International Neotel
Services (TCS)
Global Carrier Solutions VSNLINTERNATIONAL" [E]ﬂ.ﬂgGL@BE

Carrier IP Services Division
Confidential ©2007 VSNL. All Rights Reserved

Business™Rich



VSNL International Lines of Business

Wholesale Voice Enterprise Services
21bn minutes of voice traffic p.a IPL, IP, MPLS, Ethernet, VPN
VolP and TDM transport Managed services: VPN, VolIP
VPN
Mobile Enterprise Network
400 wireless operators Management Services
GSM to CDMA conversion Managed Hosting

First link with North America

Global transport services

International capacity from DS3
to 10 gigabit wavelengths

Major investor in undersea
cable capacity

Data
Tier 1 global backbone

Peering Relationship with all
other major carriers

Low Latency, Shortest-path
global transit routing
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« ..With the internet and the proliferation of semicon ductors,
you'll end up with trillions of things connected — not j ust
individuals but cars, roads, homes, appliances, heal th-care data,
and pacemakers. »

Samuel J. Palmisano, Chairman IBM,
interviewed by Business Week

April 3th 2006 North-American issue, pp 52-53

« The internet is rapidly becoming a key ingredient i n our
economic infrastructure — akin to electricity and roa ds — as well
as our social structures »

OECD Forum Conference
Paris, May 22-23th 2006
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Next billion dollar level revenue sources

Next x billion $ prerequisite: Wired and wireless Broadband
IP converged access and transport networks, multi-functional
end-devices, always on, always p2p reachable, nomadic and
mobile use, endowed with superior end to end security.

Ubiquitous communication for home networks, social
networking, location based services, sensor and tracking
applications imply self organizing networks meaning plug
and play, mobile ad-hoc networks (MANET), networks In
motion (NEMO’s) and even MANEMO'’s
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Blurring distribution models

The old order: discrete and distinct
Telecom: voice, data

Broadcasters : radio, TV The e-world is rather
Music industry dlsrgptlve for mqst §X|stlng
o carrier and service industry
Movie industry business models
Print and publishing
Advertising Everything which can be
_ _ dematerialized will ultimately
Gaming, gambling be dematerialized

Home entertainment
Production control, goods tracking
Services: banking, travel, auctions, stores
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The incredible growth of Mobile

Global Digital Cellular Growth World Cellular Subscriber Distribution
1st Quarter Customers 2007 March 2007

Global total = 137 M (net) new customers
added Jan - Mar 2007

GSM 121.2 M
GSM/UMTS =
UMTS 16.4 M 84.75% of
CDMA 89M world cellular
iDEN <538K> subscribers
TDMA <43M> Cellular users worldwide
PDC <43M> picked GSM twelve to one! Total World Subscribers
AMPS <461K> = 2.83 Billion
2 W 26 W
Source: Informa Telecoms & Media, WCIS, March 2007 Estimates AAEL L !’ Source: Informa Telecoms & Media, WCIS, March 2007 Estimates APHEL B !’

As reported by 3G Americas www.3gamericas.org

2.8 billion devices reached end Q1, three billiotetypaugust 15th?
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FMS becoming a real issue

Fixed Mobile Substitution seems to be accelerating
In advanced markets

Finland : 74.6% of voice traffic cell originated (Q4 2006),
+10% year over year

Germany: 24.3% plus 6.8% (Analysis)

Japan: NTT fixed line subscribers fall below 50 million, first
time in 20 years. Down 20% from March 1998 peak
(AFX news july 7th 2007)

Canada: Aliant (regional carrier in Eastern Canada) fixed
line declined by 94,000 to 3,264,763 in Q2 2007

ADSL lines mostly compensate for the loss
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Mobile devices and next internet growth phase

The future growth of the Internet lies in the hands of
mobile phone users, not computers,

...while the Internet population has exploded from
50 million to 1.1 billion since 1997, it still only
reaches a sixth of the world's population.

the jump to the next (sixth) version of the Interne  t
Protocol IPv6 is "desperately needed if we are to
reach the world's 4 billion people, who are now
untouched by the Net."

I? Vint Cerf in Bangalore, February 20 th 2007, as
‘ reported by Pronetworks and The Hindu
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In the wake of GSM Barcelona 2007

| - 2 i
« ..In the all important area of services GSMis B§££9'° @“\
still awaiting the major breakthrough of new ! 200,,7,\ l;ﬁ:\

applications beyond voice and SMS »

(Mark Newman in WFQO7) . .
- 4SS

« A key aspect of HSUPA, and one that poses a serious WORLDCONGRESS

dilemma for many operator business models, is its support
for Mobile VOIP » (Julian Bright WFQ7)

true broadband could trigger an explosion in mobile use
of social networking and other popular fixed internet services

Nokia estimates about 650 million e-mail boxes globally, only 5%
accessed by mobile phone.

Music station, a flat rate service backed by 23 operators to counter
IPhone threat!
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3G as Mobile Broadband access

BHe @

JRD GENERATION
PARTNERSHIP
PROJECT 2

'sEPP2"
G S :_,,. UMTS A GLOBAL INITIATIVE
e ' Forum w
ASSOCIATION %
americas, B

3G and CDMA2000 subscribers around the 300 million mark

With the saturation in mobile voice, the MNO challenge is an upward move
In the value chain and avoid becoming a bit pipe. Hence interest in « rich
media » mobile games, mobile IPTV, seamless wireless mobility, location
based services information, on-line monitoring, payments etc.

170 UMTS networks, 100 HSDPA networks (up from one in dec 2005),
first HSUPA network (Feb 2007)

IMS (Internet Multimedia subsystem) to bill these new services
Toward IP address based billing?
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Data and Mobile: The Japanese example

Fig.2 Number of Mobile Telephone Subscribers in Japan
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source:Ministry of Internal Affairs and Communications

Graph by CIAJ (Communication & Information Association of Japan)
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What do Japanese use theif handsets for?

E-mail
[ amera function
Decorated e mail

Send photo & e-mail attachment
Dow nload standky screen
Dow nload ringtones

Lack at PC file attachment

Music function (portakle music player)
Infrared communications

Receiwe vdeo images

"l allet" function

Sendfrecefe video 35 e-mail attachime mt
GPS and location imformation
International roaming

Video-phone

Wiatch T

Pushtak or hello messenger

Lieten to radia

Bluetoath function

o0 T

L |

R |

Imernet search

&3 5 |

B |

HO% |

ikh Lyrics =07 % | Dgtal Sound 22.5% [542 %

Application, game function I

T |

Z2% |

19 5% |

17.2% |

177 % |

150 % |

[ EEE ]
[57% |
[75% ]
L
[)z.0%

70% of subscribers
replaced their handset

RS

over the last 10 months!
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IP Telephony YIS

Disruptive effect catalyzed by the Skype phenomenon :

150 million downloads, 8 billion plus minutes, 1.5 million users on-line
and sold for US$ 2 billion plus, all within two years of setting up the
company end august 2003.

In North-America: 400+ providers; Japan’s Yahoo BB is the biggest
VolP provider

45+ million subscribers forecasted for end 2006 (double end 2005)
What role for Google, Microsoft, E-Bay, Apple iPhone?

YaHoO!' BB

JATAN grosaband
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Windows Vista as |IPv6 deployment catalyst

all of Microsoft's products have been adjusted to work not
only in a hybrid IPV6/IPV4 environment, but for those who have a
real extreme need to operate a completely native IPV6
Infrastructure, which also reduces another class of threats”.

Craig Mundie and Bill Gates keynote at RSA Conference,San
Francisco February 6 th 2007

“We are betting our business strategy on IPv6 and IPSec,”

Sean Siler, Microsoft Corp.’s program manager for IPv6 deployment.
at the AFCEA IPv6 Tech Forum, Washington, Feb 20 th 2007, quoted in GCN
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IPTV as IPv6 deployment catalyst

The february 10-16 North American issue of The Economist, pp65-66, notes in an
article on the future of television:

“Combined with other information, such as
the computer's |IP address and hence its
location, advertisers will be able to target
their spots much more accurately—all
“Desperate Housewives” fans in a
particular neighbourhood, for example—
and thus ought to pay a premium”.

This vision implies unambiguous
addressing ,ergo IPv6!!

standards battle heats up: Qualcomm Mediaflo versus DVB-H
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17 billion Networkable Devices!

Sun Microsystems estimates that including sensor
and RFID networks the world could have a trillion
communicating devices in a decade!
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Prevalence of fast digital access

DSL and Cable
300+ million by end 2007

It took mobile phones 5.5 years to go from 10 to 100 million
subscribers worldwide; Broadband achieved this in 3.5 years.

Wi-Fi and Wi-Max
213 million wi-fi chipsets shipped in 2006 (in Stat)
100,000+ public hotspots worldwide
300K Wi-Max chipsets in 2006 (in Stat): will be disruptive

FTTX
From 20 million (mid 2006) to 62 million in 2010 (Ovum)
FTTC versus “real” FTTH debate

3G and HSDPA/HSUP E
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National Policies: Economics

National policies:

China’s CNGI

Korea’'s u-1T839

Malaysia’'s MyICMS

Japan’s U-Japan

Singapore’s Next Gen NIl an IN2015

India’s 10 point Agenda

USA’s DoC (Department of Commerce) guidelines
Common objectives:

Provide ubiquitous, affordable high speed communication over
converging networks

Provide for substantial growth of IT share of GDP and job creation
Position the country for competitiveness in a Global Economy.

Global Carrier Solutions

Carrier IP Services Division
Confidential ©2007 VSNL. All Rights Reserved



National Policies: Defense

In the context of its requirements for Network Centric
Warfare, the US DoD decided to mandate IPv6 support.

Early response to terrorism and natural disasters

Unpredictible environments need fast connecting self-
organizing networks: Mobile adhoc networks (MANET),
networks in motion (NEMO) and MANEMOs.

Only achievable and scaleable in an IPv6 environment.

St Australian Government

B g g
s N " - -
. . ] 2 Department ol Defence
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What does IPv6 bring to the table?

Solves address shortage
Restores p2p communication
Mobility
Much easier roaming
Better spectrum utilization
Better battery life!
Security
IPsec mandatory
Multicast
Better QoS (flow labels)
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Auto configuration
Mobile Ad-Hoc networking
Mobile networks
Sensor networks
Plug and Play networks
Permanent addresses
Identity (CLID)
Traceability (RFID)
Addressability!
IP address based billing
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IPv6: Some perceived drivers

IPv6 early mover advantage?
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VSNL International and IPv6 : one of the pioneers

Teleglobe provides the first NGl intercontinental connection in 1995
for the Brussels G7 summit.

A member of the Canarie Policy Board, Teleglobe promotes the
experimentation of IPv6 and the 6bone/6TAP initiative

Teleglobe hosts the first IPv6 node for Surfnet connection to the
Chicago 6TAP located at STARTAP.

Teleglobe facilitates the world ’s first intercontinental native IPv6
connection in 1998 between CRC(Communication Researc
Centre) in Ottawa and Berkom in Berlin.

Teleglobe becomes a founding member
of the IPv6 forum in 1999.

Teleglobe presents its original IPv6 plans (== / o
at the Telluride March 2000 IPv6 Forum. /

2003: Teleglobe starts an IPv6 pilot
January 2004: service introduction
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Teleglobe
ATM Network

i

Teleglobe IPv6 Services (1

IPVN (over MPLS-Enabled Globeinterr
Transit

Native Implementation

(1) Dependent upon CIOS 12.08 Deploym
(2) NA, EUR & AP
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Dual stack core; IPv4 and IPv6 access
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Circling the Globe
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/Explosive growth
Multiple OC48/192 MPLS
backbone

Courtesy of User Generated
Content :Youtube, Myspace etc

IP Network at glance
600+Gbps of Backbone Capacity
Carries more then 300 Petabits
globally per month;

3 Network operation Centers
(NOC) two in North America and
one in Asia.

upgrade bonus: IPv6 in core

New engine cards justified by
(IPv4) traffic growth

N

~




AS6453 and the South Pacific

AS 6453 connects:
-Cook Islands
-French Polynesia
-Marshall Islands
-Micronesia
-Palau

-Samoa

-Tonga
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Pacific satellite connectivity

Intelsat
|1S-602
|1S-8 166E
|S-605
IS-701

Newskies
NSS-5

Inmarsat
3F3
2F1

Optus
B3
C1l
D1

GE
Sat GE
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157E

174E
180E

183E

178.2E
179.1E

151.5E
156E
160E

172E
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Intelsat 1S-701

C-band spotbeam



On top of a Cook Island mountain
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Trying out IPv6 via satellite

Satip6 (EU 2002-2004), ESA IPv6, Silk project

NATO INSC.: phase Il 2004-2007 completed in february

Excerpt from Report issued in May 2007 (page 36)

Over low bandwidth links the larger header siz&8wf6 becomes a problem if the
packet sizes are small (e.g. for VolP), as the hrsazhn then use up a large
proportion of the capacity for voice-traffic. Theoplem is made even worse by
the addition of extra headers for secure-tunneid,ather tunnels to allow
interworking of IPv4 and IPv6 networks. Fortunataliythese problems can be
overcome by the use of header compression, anddpability was demonstrated.
However there are many different approaches todreammpression and further
work is necessary to agree on a common approaafebetnations.

http://insc.nodeca.mil.no/ifs/files/inscframe.html?godkjenn=Accept
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More IP(v6) via satellite 2
| SatSix
Some current European IST Projects

Funded under the 6% framework (2001-2006)

Satsix for native IPv6

Satnex for excellence

Imosat for integrated multilayer optimization
Vivaldi for convergence of session based services
Satlife for on-board multimedia processing

Let’s try it out here in the Pacific
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AS 6453 as tier 1
carrier’'s carrier network

IPv6 traffic still minimal

IPv6 traffic growth
depends on adoption in
tier 2 networks

This in turn depends on
IPv6 support on the
application level.

Windows Vista the first
catalyst?

The anticipated
exhaustion of IPv4

\_ addresses?




Did our early emphasis on IPv6 pay off?

Gave high visibility and early mover advantage among tier 1 carriers

Differentiator in the marketplace

If carrier A offers IPv4 only and carrier B offers both IPv4 and IPv6,
other criteria being similar, who would a tier 2 ISP carrier base go for?

30+ of our major customers connect in both IPv4 and IPv6

Of around 60 major RFQ’s for IP transit answered in 2006, about 50
included questions on [IPv6 support, roughly half gave points to IPv6
support in their response evaluation and 10 had IPv6 support as
mandatory or exclusion factor if not compliant.

Next step: stimulate growth of the IPv6 component of the overall IP traffic.
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Some concluding thoughts

Day to day human activity affected by and dependent on telecomms as
never before:

Digital lifestyle: study, work, play, shop and make friends in cyberspace
Telecom lifestyle: everything at your fingertips anywhere, anytime

Business processes from design to production to promotion to selling
IS Increasingly telecom dependent. Cyberspace is not virtual any more;
it often affects bottom line if not survival.

On the horizon:

Human networks: we will be networks in motion moving around
carrying some terabytes of information, communicating with the rest
of the world at gigabit speeds.

Ambient networks, sentient networks, pervasive networks
..... No place to hide anywhere
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Stay ahead of the curve!

Thank You for your attention
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