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Broadband future:
1 Billion “Connected Mobile Clients” in 5 Years
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( One Architecture Across Multiple Mobile Client Platforms
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. And mobile PCs will be
connected to the Internet
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... And These New Devices and Applications
Are Rapidly Overloading Existing Networks

Commerce Information Productivity Entertainment Medical Communication Education

“Watching a YouTube video on a smartphone can use the same capacity on the

network as sending 500,000 text messages simultaneously.”
02 technology Chief Derek McManus



How Will Operators Meet Demand?
Global Mobile Data Traffic Growth

T2, Independent research firm tests showed an average
2,500,000 speed of 3.8 Mbps for downloads and 1.7 Mbps for
uploads for the Portland, OR Clearwire network?®, four
times as fast as current 3G networks.?

1,500,000 The problem with 3G is in the air and the backhaul.
The network was built for narrow band and now
users are downloading video on iPlayer, on what is
1,000,000 essentially a voice network. In London my calls
have started dropping and on the motorway my
phone drops between cells.?
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Source: Cisco Visual Networking Index, July 2009. Forecast, 2008 -2013

[1] Signals Ahead Research, Volume 5, No. 11, 9 September, 2009.
[2] Saul Hansell, Sprint Banks on WiMax to Win Back Market Share, New York Times, 27September 2009
[3] “U.S. 3G Networks Deliver Less Than Expected,” Phillip Redman, Gartner Research, 22 January 2009.



Mobile Voice
VS.

obile Internet

Traffic Equivalents®

1 Smartphone = 30
" _ Handsets
_— e 1 Laptop = 450 Handsets

A network optimized for mobile
voice cannot handle high numbers

o 1-5 Mbps Burst Traffic
of mobile internet users

~ 10 Kbps Constant Rate

More Spectrum Needed
More Backhaul And Different Network Architecture Required

4 Mobile Internet Requires a Technology Revolution

* Source: Cisco Visual Networking Index, July 2009



Data Traffic is Taking Over Voice Networks
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Enabling new mobile broadband experience
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« Data usage expands when true broadband becomes available
« WIMAX capable of providing primary broadband, not just mobile
» 3G cost/bit and performance unable to meet BB experience expectations

3G Source: Major 3G service provider, June 2009
WIMAX Source: Major WiMAX service provider, June 2009






Applications

bandwidth/
application
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computer applications drive bandwidth demand



New Applications Drive Bandwidth Consumption
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FIXED

WIRELESS

100+ + Mbps wireless connectivity is needed
for good user experience

I'll do something else in between
‘ Let’s go for coffee

Max speed 4 Needs to happen in the background or over night

ACTION

ADSL 1 Mbit/s

ADSL 6 Mbit/s picture
; 5.0 Mpixel (jpeg)
Ethernet 100 Mbit/s 4 MBytes
3 : _ Download
Gigabit ethernet 1000 Mbit/s 3 DVD movie
: : : 8 GBytes
3G Cellular 2 Mbit/s
: HDTV movie
35G Cellular 14 Mbit/s 40 GBytes

WLAN 108 Mbit/s

Time
1s 20s 1min ... 1hour 10 hours e Scale illustrative

/s = valuable time for person to wait






