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The Power of Networks =SmR.
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Mobile Broadband Take-up

Growth rates in Mobile Broadband will average 50% per year for g
the next 3 years with Asia Pacific the dominant region
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The Phenomenal Pace of HSPA .... SR
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Year 1

Adoption, Mobile Broadband* technologies 1-6 years after launch

WCDKMA (3GE)  — HSPA (3G)

Year 2 Year 3 Year 4

Source: Wirsless Intelligence

* All dewices, including handsets; G50 adoption for comparison

Year 5
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than the take
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... Heralding the Promise of LTE SSmR.
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The Asia-Pacific region will account for
43% of all LTE connections by 2015
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LTE: Growing Momentum =T
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( 21 Commercial LTE networks as of today; 206 more in the works J
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Data Revenues: Steady Growth

o5l

Non-sms mobile data
represents 8% of revenues

Data ARPU
| % of
service
revenue

e
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éf&t Wireless data ARPU
increase from $17 to $21

vodafone Data revenue

Total data growth of 31.1% in Q1 10

operator

revenues “felefonica

Data revenue
growth of 43.6% in Q1 10

Source: Operator investor sites
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GSIMmA.

1 SoftBank
Data ARPU surpasses
Voice ARPU

Mobile data as a % of service
revs increased to 17.8%

SmarTone O

‘vodafone

Data contributes 33% of
service revenues

Mobile data as a % of service
revs increased by 4% to 26%

Wireless data revenue
growth of 40% in Q1 10

Data revenue
growth of 32.8% in 2010
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Wireless data revenue
growth of 34% in Q1 10

Mobile BB revenue
growth of 19.6% in 2009




The Opportunity: 5 billion+ MBB users

Mobile broadband will be as
ubiquitous as mobile voice
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—=— Mobile cellular telephone subscriptions
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The Power of Devices s

It was forecast that shipments of smartphones would surpass that of
PCsin 2012

[ This already happened in 4Q 2010 J

100.9 millio 02.1 million

© GSMA 2011 Source: Gartner, Inc.



GSMmA.

Industry Support
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New Landscape: Devices
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Key Integrated Platforms
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Windows

NOKIA

(onnecting People

Smartphone and Media Tablets
Asia Pacific: Unit Shipments (Millions)

# Smartphones

i Media Tablets

2011 2012 2013 2014 2015




Driving Economic and Social Change =S

!

Using the power of the
mobile phone industry to
bring economic and social
change to users living on
less than $2 a day
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Leading Wide-Ranging Initiatives... SSmR.
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Mobile Beyond Traditional Communications==m
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The Embedded Mobile Future ST
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N
Mobile data demand..... GSMA.

Smartphone 50x traffic
of a feature phone

By 2015, networks will need to
support over 700% more traffic
than they do today




2008: The Credit Crunch...

... 2012: The Capacity Crunch
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Traffic Growth Forecasts GSmA.

Mobile Traffic (TB per Month)

3,600,000 ]

— ‘51% B Mobile VoIP
[ 108% CAGR 2009-2014 J 8% | Mobile Gaming
17% B Mobile P2P
™ Mobile Web
] Mobile Video
1,800,000 .
]
O ]

2009 2010 2011 2012 2013 2014

Source: Cisco VNI Global 2010

© GSMA 2011 Source: Cisco VNI Mobile, 2010



Spectrum: The Oxygen of Mobile SSmR.

Harmonised . | .
spectrum is key — [S— » e P !
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Life left in HSPA...

Similar HSPA+ and LTE Performance on top of a more developed ecosystem

(" )
Similar Spectral Efficiency
with same number of antennas and bandwidth
(Downlink sector capacity in 10 MHz FDD)1
Note: HSPA+ spectral efficiency would improve with multicarrier.
\_ Y,

GSIMmA.
Similar Peak Data Rates
with same bandwidth and number of antennas
Bandwidth HSPA+ LTE
5 MHZ 42 Mbps 37 Mbps
10 MHZ 84 Mbps 73 Mbps
20 MHZ 168 Mbps 150 Mbps
Note: Assuming 2x2MIMO. LTE supports 4x4MIMO but initial deployments will be

© GSMA 2011

2x
K MIMO. LTE takes required overhead into account, 172 Mbps possible per standardsj

RT T3

i Similar RTT Latency

Transport NW key for low latency—can be“same for LTE&HSPA+

HSPA+

28 ms +
Transport
network

LTE

22 ms
+Transport
network

N




Moving incumbents: A Significant Challenge =™

Percentage Spectrum Allocations: 400MHz - 5GHz
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Meeting the capacity shortfall

Forecasted 2025 Capacity Need
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Trends driving efficient utilisation SSMP.
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J Spectrum Efficiency

LTE Advanced is significantly more efficient than GSM (18X)
‘ K] -

Network Offload

Allows operators to prioritise high value traffic

72 \ L W
Spectrum Harmonisation

Fragmentation impacts receiver sensitivity and battery life

v 1\ Y
Cell Splitting

Could result in 10-fold capacity increase if regulation allows

AW
Unpaired Spectrum

Useful for asymmetric traffic management




Spectrum for Social Development GSMA.

Rural development

0 (2 © 4

Accessible Improved Financial Facilitate e-
Education Healthcare Inclusion Government

Mobile Broadband

Allocating 700 MHz band to mobile broadband in APAC

© GSMA 2011

Can increase rural Internet subscriptions by 14-23% by 2020
Overall number of Internet subscriptions expected to increase 2-8%
1.1M new business activities could be created by 2020

Could contribute additional US$ 103B to government revenues for
2014-2020

27
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