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We are at a BIG CHANGE

Tech Cycles Tend to Last Ten Years
Entered Next Major Computing Cycle — Mobile Internet — 2 Years Ago

Mainframe Mini Personal Desktop Internet Mobile Internet
Computing Computing Computing Computing Computing
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New Computing Cycle Characteristics

Reduce Usage Friction Via Better Processing Power + Improved User Interface +
Smaller Form Factor + Lower Prices + Expanded Services = 10x More Devices

Computing Growth Drivers Over Time, 1960 — 2020E
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Note: PC insfalled base reached 100MM in 1993, celiphone / Internef users reached 18 in 2002 / 2005 respeciively;

Morgan Stanley Source: ITU, Mark Lipacis, Morgan Staniey Research, 7
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Generation Z

The “Digital Generation”

Never knew life, before Mobile Phones or
the Internet

Born after 1994 and before 2004

Generation Z makes up for nearly 18
percent of the world’s population

Poised to enter the workforce
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Stuff from The “Olden Days”
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2018 we reach more than 8 billion

people worldwide, 5 billion have a

mobile phone, 2.5 billion including
mobile internet access.
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10 Years ago we had 2 things in our pockets

(and it’s the most important)
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Everything Is now connected
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Voice Calls on the Decline
Wired Magazine Story Says the Phone Call Is
Fading Away; Aug. 9, 2010—

The average number of mobile phone calls we make every
year is dropping

Calls are getting shorter; In 2005, the average call was
three minutes long, now they're not even half of that

Between 2008 and 2010, the average number of voice
minutes used by adults 18-24 dropped from about 1200 to

900
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"IN One-Minute World News
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Also in the news
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E-mail this to a friend

By Darren Waters 1
Technology editor, BBC News website

Internet services such as
Twitter, Jaiku and Kyte TV
are giving rise to a "hyper-
connected"” generation.

An increasing number of
applications has been launched )
that take advantage of "always '\\

on" connections, either over the §
net or on mobile devices.

Mobiles are helping form the always-on
network

Users are not just sending texts and e-mails, but are
"lifecasting” words and video 24 hours a day.
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If VoIP Leader Skype Were a Carrier, it Would be Largest ‘Carrier’ in World
521MM Registered Users (+41% Y/Y) & +8% of Cross-Border Calling Minutes

. Subscribers Yy Blended YrY Market
Rank Company Type Region (MM) Growth ARPU (US$) Growth Cap ($B)

China Mobile Wireless China 493 19% MM $192 Skype (5
Vodafone Wireless Europe 303 23 LT

Telefonica Moviles | 02 Wireless Europe/LatAm 206 9 41 521MM
China Telecom Wireline China 194 9 1 Registered
America Movil Wireless LatAm 194 13 Users
Telenor Wireless Europe [ Asia 172 20
T-Mobile Wireless Europe [ USA 150

China Unicom Wireless China 145 6
Orange Wireless Europe 129

Bharti Airtel Wireless India 43 5
China Unicom ™ Wireline China 108 9
MTN Group Wireless Africa 108 34 15
Mobile TeleSystems Wireless Europe M 8
Orascom Wireless Africa | Asia 89 6
Verizon Wireless Wireless USA 86 51
AT&T Mobility Wireless USA 82 |
Telkom Indonesia Wireless Asia 80 3
Telecom Italia Mobile Wireless Europe / LatAm 72 37
VimpelCom Wireless Russia 61 13
NTT docomo Wireless Japan 55 61
ATET @ Wireline USA 54 80
Deutsche Telekom Wireline Europe 62
BSNL ® Wireless India 3
Turkcell Wireless Europe 13
China Telecom Wireless China = 8

Total 3,195 10% LY K] $1,520

* Ranking is based on subscribers. Subscribers / ARPU data as of latest quarter (CQ3:09 or CH1:09 for some carriers who report on
semi-annual basis). Market Cap as of 11/17/09. Total market value excluding duplicates = $1,231MM: (1) China Netcom merged with
China Unicom in 10/08; (2) AT&T / Vierizon / DT's wireline ARPU is revenue per RGU (revenue generating unit) and include business

M{)rgan Stan ley lines; (3) BSNL is owned by the Indian government. (3) Subscriber figure for Skype is registered user amount as of CQ3:09, cross- 37
border callimg minutes as of C2008, per Telegeography. Source: Company Reports, Telegeography, Morgan Stanley Research.
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A Decade of Technology Growth

4.4 Billion | 4 Billion I
| Subscriptions GSM-HSPA
) Worldwide
Sep-09
g e 4 GSM-HSPA
2,000 5 F i 3
@ CDMA
1,500 M Other
1,000 = E
500 - S —

O P & & P P> PP QP
) N o Q O Q N o Q7
o < < < < < - < < O
o F F i g o

Source: Informa Telecoms & Media, WCIS+, September 2009
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Global 3G Subscribers =

2010E ‘Mainstream’ Inflection Point, Penetration >20%

Global 3G+ Subscribers & Penetration, 2007 — 2014E

2010E: Inflection Point
3G+ Penetration Reaches
Sweet Spot

21%

3G+ Users (MM)
3G+ Penetration (%)

“H

2007 2008 2009E | 2010E 2011E 2012E 2013E 2014E

1 0%

T 3G+ Users 3G Penetration

Note: 3G+ technologies include WCDMA, HSPA, TD-SCDMA, 1xEV-DO, LTE and WikMax.
Morgan Stan ley Source: Ovum Eslimates, Morgan Stanley Research. 29
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What My Phone has Become

Location-Based Services Transparent Pricing Deep Discounts Immediate Gratification
Priceline.com iPhone A ShopSavvy Android A Gilt iPhone App iTunes Store on iPhone

Finds hotel deals Comparison shopping Designer handbags Music / video / apps

in your area among online + local stores Up to 70% Off delivered wirelessly
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One Number
Use a single number that rings you anywhere.
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Online voicemail

Gettranscribed messages deliverad to your inbox.

Cheap calls

Free calls & text messages to the US & Canada
Super low rates everywhere else.
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The Rise and Rise of Data

UMTS-HSPA Voice and Data Traffic

Relative Network Load
19
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‘Source: 3G Americas/HSPA 10 LTE-Advanced: 3GPP Broadband Evolution to IMT-Advanced/Peter Rysavy Sept 2009
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Increasingly, Mobile Phone Usage is About Data, Not Voice =
Average Cell Phone = 70% Voice...iIPhone = 45% Voice

Daily Usage Breakdown, % of Time Spent on Each Activity

Average US Cell Phone User iPhone User
40 Minutes Per Day 60 Minutes Per Day

Internet - 3% Other - 3%
Games -3%  Other - 3%
Music - 2% Internet

E-Mail - 4%

SMS - 15%

Nate: CTIA estimates average voice call iime per day is 27 minutes, assuming 70% of total fime spent is on voice call, per
iSupph, tofal average fime spent on cell phone is approx. 40 minutes per day. iPhone time spent per day is our estimates.
Mﬂrgan Stan I.Ey Source: iSuppli ConsumerTrak survey, 10/08, Morgan Stanfey Research. L
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g Coverage and Capacity
aneous Networks with Macro, Small, and Femto Cells

Macro, Femto, Small Cells
* |ncreases coverage and capacity by
B reusing spectrum
=  Address hot spot needs and
coverage holes
= Requires interference management
techniques

Femto Cells

voive dCKe ore
(All-IP)

eNode B
e Macro Cells

LTE+EPC
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Mobile Users > Desktop Internet Users
Within 5 Years

(MM)

14
o
)
=
et
o
c
B
3
£

0

Global Mobile vs. Desktop Internet User Projection, 2007 — 2015E
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Morgan Stanley
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The Internet Of Things
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2012 we reach the barrier of
1 Trillion Networked Devices.
Machine 2 Machine (M2M)
communication, Smart Objects,
Ubiquitous Computing create the
Internet of things.
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Light
Smart Objects

Home Hub Ficture Frames

inchuctive charging MZM

Dirt-Measurement

Light-Control Monito I'il"ﬂ_]

lech-Monitoring Energymeters
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Fully Connected Car

@sf

GPS Posmomng ‘} enf;'ger;’goud

Sensor Drive i | '
Situational B 1Tt Mool
Avicionoes ) ATREES Connectivity

Car-to- ‘:* % “ Smart Highway

Car  Telematics In-Car Network Integration
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Sensors will be everywhere

5
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Security Level:

Cloud Computing
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What happens in Vegas...

Stays on Youtube, Facebook, Twitter,
Flickr, etc
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Connectivity = Cloud Computing
Consumers Expect to Get Their Stuff 24x7 from Palms of Their Hands

Music Video
in the Cloud in the Cloud

B_I'I'IHIGI'I
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o i dhaimand

lost.fm

User Generated Content

Photos Apps | Documents Shopping / Stuff
in the Cloud in the Cloud in the Cloud

forLe

Professional Content

Facebook is the leading U nlfl ed Dl gltal Leading repository TBD

repository for user-generated
photos / videos / comments /
links to music / social games

Apple iTunes? Amazon.com?

Locker Netflix? Hulu? Spotify?
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Cloud Computing is How.

Planet Size Scalc™
Nothing is lost ﬁ
' Energy Efficiency
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Old Hardware is too expensive to keep running

Watts per MIPS
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Apple Newest Data Center

500,000 | Apple Data Center Maiden NC
square feet p—

$1 billion
*Five times
the size of
Apple’s
existing
Callf.
Center
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Microsoft’s Ireland Data Center
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MS Container Datacenter Containers
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Facebook New Datacenter
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Google Data Center




Scale of Google

North Pacific
Ocean
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Iobe = the good and the bad

Instant Communlcat|on across the
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Democratization
Number of nations 1800-2003
scoring 8 or higher on Polity IV scale,

a measure of democracy

o
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Some Future Predictions

By 2010, 35 billion devices will be
connected to the Internet (nearly
six devices per person on the
planet).

By 2015, Google will index
approximately 775 billion pages of
content.

By 2015, movie downloads and
peer-to-peer file sharing will
explode to 100 exabytes,
equivalent to 5 million Libraries of
Congress.

By 2015, video calling will be
pervasive, generating 400
exabytes of data—the equivalent
of 20 million Libraries of
Congress.

Sources: Cisco. UCB, IBM, Human Pr@ebgédeivity Lab

By 2015, the phone, web, email,
photos, and music will explode
to generate 50 exabytes of data.

By 2020 worldwide, the average
person will maintain 130
terabytes of personal data
(today it is ~128 gigabytes).

By 2020, there will be more
devices than people online.

By 2029, 11 petabytes of
storage will be available for
$100—equivalent to 600+ years
of continuous, 24-hour-per-day,
DVD-quality video.

Within two years, information
on the Internet will double every
11 hours.
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