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Mobile Broadband Wireless Landscape

}

Majority of current cellular networks are based on Wideband
Code Division Multiple Access (W - CDMA) 3G technology

Many of these networks are being updated to handle higher
downlink and uplink data rates by incorporating High Speed
Packet Access (HSPA) and HSPA Evolution (HSPA+)

Competing Code Division Multiple Access Evolution Data Only
(CDMA EV- DO) networks improve data throughput on earlier
CDMA networks

Growing worldwide demand for higher throughput for mobile
broadband services has spawned two next generation (4G)
network architectures

1 Worldwide Interoperability for Microwave Access (WIMAX)
1 Long Term Evolution (LTE)

How will the evolution of these networks play out?




What is Driving Network Expansion?

3G colictar mobile HTTP performance, Mbit/s
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} Only five countries can deliver >1 Mbps data downloads over existing
3G networks, and uplink data rates discourage user - generated content
} Although voice is still the cash cow, data services represent a growing
percentage of monthly average revenue per user (ARPU)
} Proliferation of laptops, netbooks, and smartphones are creating demand for

richer mobile user applications
} Two- way services (e.g., MySpace, YouTube) are driving need for increased

uplink rates

HTTP=Hypertext Transfer Protocol



Anticipated Network Usage

Multimedia (mobile TV, video Yes Yes Yes
telephony, MP3, e - books)

Wireless displacement for DSL/cable No Yes Unlikely
broadband Internet services

Wireless connectivity for Wi - Fi hotspots No Yes No

User- generated content (e.g., YouTube, Limited Yes Tiered pricing
MySpace, Dailymotion)

Mobile payment/banking Limited TBD Yes
High bandwidth downloads (e.qg., No Yes Tiered pricing
Slingbox, BitTorrent, Hulu)

Interactive gaming No Yes Tiered pricing

WIMAX operators will focus on data revenues and encourage higher bandwidth
applications; cellular operators will need to conserve bandwidth for voice and will dole out
bandwidth to users based on a tiered pricing structure to prevent overloading network




Network Data Performance Comparison

Anticipated Peak Data Rates Estimated Typical Data Rates
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Although WIMAX and LTE Networks offer significantly
higher peak data rates, typical downlink and uplink
data rates in actual usage may only be 2X and 3X,
respectively compared to HSPA Evolution Networks

Note: Real world data rates can vary greatly depending on many factors including distance
from base station, operational frequency, size of bandwidth and modulation scheme,
physical blockage, and indoor penetration capability




Current 3G GSM operators will likely upgrade to HSPA and eventually
migrate to LTE because they can leverage some of the existing 3G
network

Current CDMA operators can go either way, but may lean toward

WIMAX

B Verizon opted for early deployment of LTE to maximize commonality with
Vodafone and for economy of scale reasons

Fixed line operators seeking mobile capability (e.g., Comcast, Time

Warner Cable) will migrate to WiMAX

Real battleground will be current 2G operators in developing

countries who will want to leapfrog to 4G in the next few years as

customer service demands necessitate more bandwidth

B WIMAX will be maturing with a significant number of devices available for
their networks

B LTE will just be starting significant deployments, but with an advantage of
economies of scale based on the number of 3G operators who will be
deploying LTE
Rural areas represent another battleground
B Green field deployments will allow WiMAX to go head - to- head against LTE
B Backhaul expenses will be a challenge for either network

Sources: Ovum, Ericsson















