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What is 4G? 3>

* The next stage of wireless broadband
communications post 3G

 Too early to tell the outcome

 Possiblilities include:
— WIMAX
— LTE
— WIBro
— HC-SDMA
— OFDM
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Why 4G? q)

e Consumers demand more and more from their

wireless devices
— Gaming — Mobile Social Networks

— Music — Mobile Video

e Business workers need better connectivity on
the go

e More bandwidth available
e Desktop like experience
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4G — Where We Are Today q)

 WIMAX

— Companies like Towerstream deliver broadband to
businesses with WIMAX.

— Clearwire/Sprint delivers mobile WIMAX to
consumers in Baltimore and Portland.

— Vendors already shipping devices.
— Other supporters include: Comcast, Google, Intel

e LTE

— Verizon plans to roll out small test market next year

— Recent studies say mobile devices won't be ready
until 2011

— Other supporters include: AT&T, Ericsson, Nokia
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WiMAX vs. LTE >

* Both standards are more similar than people think
— OFDM
— IP based flat architecture
— More like siblings

e WIMAX
— Here and now

— Backers include Clearwire, Sprint, Towerstream, Google, Intel,
Comcast and Cablevision

e LTE

— Some limited roll outs expected in Q409
— Backers include Verizon, Sony-Ericsson, and AT&T
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4G and the Consumer q)

e 4G will deliver new and innovative mobile
capabillities
— Enhanced mobile video

— Mobile connectivity in devices like MP3 players,
cameras and more

— Faster speeds
— Video conferencing

e Consumers In select cities can access this
technology today through Sprint/Clearwire
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4G for businesses

Business with
Rank Metro Area 5-249 employees

1 Los Angeles 176,989

2 New York 127,089

3 Chicago 96,240

4 San Francisco 73,877

5 Washington DC 70,149

6 Miami 67,478

7 Dallas - Ft. Worth 65,671

8 Philadelphia 59,433

9 Atlanta 56,868

10 Detroit 51,284

Dallas/Fort Worth 11 Houston 51,110

12 Newark 49,424

_ 13 Boston 48,036

WIMAX available to 56% of businesses in top 20 markets 14 Denver 42,795

15 Minneapolis 38,215

. . . 16 Phoenix 36,405

Benefits for businesses: 17 San Diego 33,017

— Lower cost 18 Seattle 32,212

— More bandwidth = increased productivity 19 St. Louis 31,878

20 Baltimore 30.564

— Faster speeds ——‘_1’238’73 7
— Flexibility

Towerstream Total 687,592
Market Presence 56%
Source: Gartner Research, Dunn and Bradstreet and Towerstream estimates. t ow e r str e a mTM
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Looking ahead - WiMAX >

* Network and market expansions expected:

— Clearwire — Plans to cover 120 million people by the end of 2010
— Sprint — 10 new markets announced for 2009
— Towerstream — 9 major Metros

« Devices to begin rolling out:

— Samsung developing mobile device for Clearwire

— Clearwire personal WiFi hotspot device launched in early April
 Challenges include:

— Competition from LTE

— Proven consumer business model- Clearwire

— Economic environment has slowed down network launches in
new cities
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Looking Ahead - LTE q)

* Network roll-outs may begin this year
— Verizon and AT&T leading the charge

e Challenges include:
— Competition from WIMAX — first to market advantage

— Lag between network roll outs and device
availabilities

— Cost to build-out networks
— First build-outs proprietary not standardized

 LTE will help bring awareness to 4g
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4G and the Broadband Stimulus q)

4G may be used to increase broadband

proliferation in rural areas and underserved
areas

e Government wants shovel ready deployments
— WIMAX may benefit
— EXisting service providers most likely will benefit
— Business and consumers will benefit
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