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|. Mobile Market Dynamics

A&~ mobile Facts and Figures

ecosystem

2 6 billion subscribers, globally
2 $1.4 trillion operator service revenues (2011)

2 85% of the U.S. population has a cellphone. 50%+ have
a smartphone

2 U.S. represents 6% of subs but 27% of global capex and
21% of global data revenues

2 Globally, ~700m iOS and Android phones in use as of
August 2012

> ~ 40% of U.S. operator revenues now come from data
services

> App economy: 600,000 apps; 3+ billion downloads; $50+
billion market; 50% of all VC in 2012 YTD
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J&~mobile Drivers

ecosystem

Need for

“Constant
Broadband

Connectivity”

Average Home
Has 12 Screens

Not “wireless”, but portable mobile computers

A&-mobile  Drivers of Consumption

ecosystem

i« Growth tapering off P Displaci_ng PCs o
i «~1 GB average consumption : « Next major push is the enterprise :
: : i+ Locus of innovation for cloud

* Ultimate device, network portability * Surge in connected devices
i » New business models : i« Mix of media centric and lower

* Competes with device-based hotspot

consumption devices
i » Innovative business models
i « Fastest-growing segment
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| Smartphone Consumption/Month ‘ ’ Global Mobile Data Traffic Growth ‘
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Exabytes (Billion Billion Bytes)
Per Month

diby i : 2011 2012 2013 2014 2015 2016

e- mobile Video/Rich Media To Be a Big
ecosystem DI’IVGF

78% CAGR 2011-2016

Exabytes per Month
12

M Mobile VolP (0.3%)
M Mobile Gaming (1.1%)
M Mobile File Sharing (3.3%)
W Mobile M2M (4.7%)
6 M Mobile Web/Data (20.0%)
B Mobile Video (70.5%)
—— l

2011 2012 2013 2014 2015 2016

(F_lgllres_n:_legea:lrt;eg;\ N;I]i‘ilc}s“ﬂ"-‘- in 2016 Cisco estimates cloud appS will gI‘OW from
R h 45% of traffic in 2011 to 71% in 2016
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mobile Some Metrics on Mobile
ecosystem GI’OWth/DISp'&Cement

> 70% of Pandora use is from mobile

> 60% of Twitter use is from mobile

2 ESPN: 3.1b minutes on mobile in 2012

~ Fandango: 40% of ticket sales from mobile
> Expedia: >$1b from mobile

mobile APPS DISRUPTING THE
ecosystem GAM'NG INDUSTRY

U.S. PORTABLE GAME SOFTWARE BY REVENUE

>
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105 &

android @ Sony @ Nintendo

Source: Fluiry Analytics, The NPD Group; Flurry analysis & estignates
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A&~ "mobile  APPS DISRUPTING THE WEB
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U.S. MOBILE APPS VERSUS WEB CONSUMPTION

[ ] wes H MOBILEAPPS
BROWSING
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June 2011 Dec 2011

June 2010 Dec 2010

Sources: comScore, Alexa, Flurry Analytics

ﬁ mobile Changing Service Provider
ecosystem Landscape (US)
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| Regional Players | ’S‘ﬁ‘é" 7/? US.Cellular cmemnat sen

6m+ subs, Safelink and Assurance

| MVNOs/Flank Brands |
P’\}.

TRACFONE @&“ St%

|Faci|ities—Based Players |
clearw re ~§H

|Powerfu| Distributors |

é Walmart*©  CBERF|  amazoncom  (R)RadioShack.
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G mobile Current Pricing Does Not Support
: ecosystem Mobile Broadband Usage
Application Throughput (Mbps) MByte/hour Hrs.fday GB/month
Audio or Music 01 58 0.5 0.9
1.0 1.7
2.0 3.5 . . .
20 5 Average retail price is
Small Screen Video 02 % 05 14 $10-15/Gb
{e.g., Feature Phone) 1.0 2.7
2.0 5.4
4.0 10.8
Medium Screen Video 10 450 0.5 6.8
(e.g., Smartphone Full- 1.0 13.5
Screen Video) 2.0 27.0
4.0 54.0
Larger Screen Video 20 900 0.5 13.5
(e.g., Netflix Lower Def. on 1.0 270
Tablet or Laptop) 2.0 54.0
4.0 108.0
Larger Screen Video 4.0 1800 0.5 27.0
(e.g., Netflix Higher Def. 1.0 54.0
on Laptop) 2.0 108.0
4.0 216.0

Voice and Text

A&~ mobile

Substitution

4G and IP-based networks
Social networking, private messaging

@ ‘ - i iMessage
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ll. Mobile Network Roadmap

A&~ mobile Global Wireless Infra
ecosystem Spend

Worldwide Forecaston Carrier Spending for
WirelessInfrastructure Equipment (Billions of US Dollars)

$40.0
$30.0
520.0

$10.0

$0.0
2011 M2 2013 2014 2015 2016

Source: IHS iSuppli Research, August 2012

e Up~8%in 2012

¢ Global spending on 4G to exceed 3G in 2013

e |HS estimates total WW spending on all wireless is about $150
billion, which includes includes expenditures for cables,
plants and site procurements; as well as capital spending on
maintenance and software upgrades
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&,mobile Comparative Spectrum Picture
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il Growth of 4G = Mobile
» mobile
ecosystem Broadband (WW)
LTE Connections
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. AQQressive
A&-mobile  Evolution/Replacement
By YE 2014, all major U.S. operators should
have 4G LTE deployed to 80%+ of their footprint
— Sprint/Clearwire, T-MO, AT&T acceleration

CDMA 1x retirement and use of spectrum for
data

WiMax and iDEN retirement

Significant upgrade to backhaul plant — fiber to
nearly all cells

IMS-based services and VoLTE

A&~ mobile  Active Spectrum Cycle

NPRM for incentive auction

— Nearest term for broad deployment of beachfront
spectrum

3.5 GHz small cell spectrum
Wi-Fi spectrum
Dynamic Spectrum Sharing (TV White Space)

Continued horse-trading based on VZW-cable
deal, Sprint/Clearwire, DISH
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A&—~mobile LTE Progression

2010 to 2012 2013 to 2016
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Carrier Aggregation: up to 160 MH
Advanced Antenna Configurations
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Enables more users, more applications and a better experience
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A&~ mobile

Ill. Strategies for
Containment

Presented at TFI Communication Technology Asset Valuation Conference Jan 24-25, 2013
Please contact Mr. Lowenstein or TFIl regarding reproducing presentation material.



A&~mobile A Different View of the
; ecosystem Network |S Emerg|ng

 Un-covered

* Under-covered

» Capacity boost

* Premium service

P[] <
o et

K}' =

* HetNets

* Wi-Fi offloading

* Wholesale networks

e Cable national hotspot network

* Dynamic capacity allocation

* Networks will not be as monolithic
« SON

AJ&- mobile HetNets

ecosystem

Uses smaller cells, such as micro cells and pico cells. Rather than
radios mounted on towers, small cells are mounted on light poles or
placed in venues, to expand capacity and coverage more quickly and
at lower cost.

The wireless network of the future will be a mix of “macro-cell” and
“microcell” technology, also dynamically using Wi-Fi for network
offload. These are all “tools in the toolbox” to provide coverage,
expand capacity, and meet the intense demand for data
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A&~ mobile The Return of Wi-Fi

About 50% of all smartphone data use is Wi-Fi
Return of “muni Wi-Fi” model
Combined femtocell/Wi-Fi router
Expansion of public hotspots

Development of mobile policies to encourage
subscribers to use Wi-Fi

HotSpot 2.0
mobile A More Dynamic
(G’ ecosystem ConneCUVlty Model

Session and content based “boosts”

QOS for enterprises

More flexible models for M2M

Differentiated pricing for rich media

New business models with content providers
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mobile Dynamic Spectrum
&’ ecosystem Sh arin g

Cities Will Be Well Served
LTE Network offload
Wi-Fi density
HetNet alternatives being aggressively deployed

Ex-Urban and Rural Markets

Less “network”

— Sites, fiber, backhaul

Under-served broadband (fixed and mobile)
Clearer path to TVWS usability

A&~ mobile Q&A

Iowenstein'#s’@ on wireless

Sign up for free thought leadership newsletter
www.m-ecosystem.com

@marklowenstein

Contact:

Mark Lowenstein
mlowenstein@m-ecosystem.com
(617) 913-8900

WWW.m-GCOSEStem.COI’n
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