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Global mobile Suppliers Association (GSA)

O Expanding GSA portfolio of surveys, reports fact sheets
QO All available at www.gsacom.com

)

Facts-based research by GSA Capacity and performance evolution
Leveraging strong links in the industry.

Objective analysis

Widely referenced by the industry, WCDMA, HSPA and HSPA+
commentators, analysts, policy-

makers, media

LTE

EDGE and EDGE Evolution

Eco-systems, including user devices

Mobile broadband success stories
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Mobile Broadband Update

GSA calculates that there are over 2.4 billion GSEM, WCDMA and
HSFPA subs in commercial HSPA-enabled networks globally

WWW . gsacom.com

Commercial WCDMA networks
Countries WCDMA launched in
WCDMA 3G network market share
WCDMA subs (incl. HSPA) Dec 08
Commercial EDGE networks
Countries EDGE launched in
GPRS networks evolvedto EDGE
HSPA networks with EDGE

347
144
> 75%
453 m

487
190
> 80%
> 70%

103
1

46

HSPA+ network commitments

wn

Countries with HSPA + network commitments
21 Mbps HSPA+ networks launched
28 Mbps HSPA+ networks launched

I

LTE network commitments
Source: GSAsurveys and reports — up fo Aprif 16, 2010

Countries with LTE network commitments 31
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Over 98% of commercial WCDMA operators
have launched HSPA

L Evolution to HSPA+ Is the main trend in 2010

0 Over 70% of HSPA operators have also committed to EDGE
|

388 HSPA network commitments in 151 countries

Countries with ial 3G/HSPA t
n Csazt;:gz x:th SETHI.%E;CI?TBTIWDFK camora?trr: ;r::s,fdepluym ents l GSA
341 commercial HSPA operatorsin 143 countriesiterritories
30% of commercial HSPA operators have launched HSUPA

341 commercial HSPA
networks launched in 143
countries

100 HSUPA networks
launched

38B HSPA network
commitmentsin 151

Over 2,300 HSPA devices
launched in the market

Europe:b&5 countries
MEA: 38 countries

HSPA operator commifments survey - April 16, 2010
WIWW. G5 300, comigem_Jg'wedma_databani phpd#HEDPA_Operator_Commitments

(c) GSA — Global mobile Suppliers Association SO urce:

GSA surveys — April 2010

www.gsacom.com Global mobile Suppliers Association © 2010

Slide no. 5/13



HSPA+ Is enabling operators to deliver higher

data capacities at lowest cost per byte delivered
0 103 network commitments, 51 countries; 52 HSPA+ systems launched
0 HSPA+ has a strong evolution path

341 commercial HSPA networks launched
- Percentage of networks according to peak downlink data speed

HSPA peak downlink speeds

MUpto 3.6 Mbps E7.2Mbps &i14.4Mbps &HSPA+

GSA forecasts ~ 90 HSPA+
networks will be

commercially launched by
end 2010

© Global maobile Suppliers Association
(GSA) www.gsacom.com

Source:
GSA HSPA Operator Commitments survey — April 16, 2010 Source:

GSA surveys — April 2010

www.gsacom.com Global mobile Suppliers Association © 2010

Slide no. 6/13




Sharing mobile broadband success stories

O Providing evidence of traffic and revenue growth

O Enabled by HSPA

/

Mobile Broadband Growth Success (8)

—
J = atat

26.3% Wireless Data Revenue Growth,

.| Continued Strength in Mobile Broadband

%, n by inte;
13 Az
. i s >doublad
t

'Mobile Broadband Growth S

GSA

past 3 years

AT&T Total Mobile
Broadband Usag

uccess (14)

N Vodacom South Africa

/  Swisscom

———  ,Neue" Connectivity

Broadsand customars and data revanue

© ATAT is managing unprecedented
mobile broadband growth —
up more than 5,000% over the

>200% / I

GSA

 Data revenue growth
accelerated due to increased
penetration of mobile PC
connectivity and mobile internet
usage, with broadband customers
increasing 48.8%

Tele2 Sweden

Vipnet Croatia

Pospald vaico m Prapaid voice mMobila intenet

0308 @408 Q10 0209 00O Q409

O Number of wireless broadband customers increased by

almost 80% to over 125,000

1 Data revenues as a percentage of traffic-related revenues
reached 30.9% in the first 9 months of 2009

Q Data revenues grew by 31.4% excluding SMS Q1 09, as a
result of a boost in wireless broadband subscribers

O Mobile Subs base grows by 9.9% to 2.6 mn customers Q3 09

WWW.gsacom.com

Mobile Broadband Growth — April 8, 2010

www.gsacom.co

m

Global mobile Suppliers

Mobile Broadband Growth

Reports from HSPA Operators Worldwide
April 8, 2010

Www.gsacom.com

info@gsacom.com Linked |

www.linkedin.com/groups?gid=2313721
www.gsacom.comirss/gsanews.php4

m ~ www.twitter.com/gsacom _ Yuum ‘

WWW.gsacom.com

Mobile Broadband Growth — April 8, 2010

Source:
GSA report — April 8, 2010
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LTE market reality: systems launched in Stockholm, Oslo

0 64 firm LTE network operator commitments in 31 countries

O Improving eco-system

0 Up to 22 LTE networks anticipated to be in service by end 2010
O An additional 24 “pre-commitment” trials identified

|

)

Global LTE Commitments Europe

3, Austria
= e 3,Ireland
64 LTE network operator commitments, 31 countries DNA, Finland
Elisa, Finland
EMT, Estonia
KPN Netherlands WWW.gSacom.com
N Mobilkom Austria
Americas MTS Uzbekistan
Orange Austria
Aircell, USA Orange France
AT&T Mobility, USA - SFRFrance
CenturyTel, USA - ~ Swyazimvest, Russia
Commnet Wireless x v X z T-Mobile Austria
Cox, USA % ®  1.Mobile Germany
MetroPCS,USA R i Tele2 Sweden
T-Mobile USA ™ Telecom ltalia, italy
Verizon Wireless, USA > Telenor Norway

Telenor Sweden —_—

LTE is clearly the main direction for the industry

Bell Canada ez o TeliaSonera, Finland
RogersWireless, Canada =~ 4 TeliaSonera, Norway Asia-Pacific
Telus, Canada " B8 TeliaSonera, Sweden China Telecom, China
: i g TMN, Portugal China Mobile, China
Vivo, Brazil . Vivacell-MTS Armenia €Sl Limited, Hong Kong SAR
\ 8 g - Vodafone Germany Chunghwa Telecom
. - - 7 eMobile, Japan
China Mobile (Peoples), Hong Kong SAR
A i Huichison 3, Hong Kong SAR
i N i KDDI, Japan
MEA e KT, South Korea
Zain, Bahrain i LG Telecom, South Korea
STC, Saudi Arabia i M1, Singapore
Zain, Saudi Arabia el NTT DoCoMo, Japan
. Zain, Jordan 3 v PCCW,Hong Kong SAR
I Vodacom, South Africa P s Jf Piltel, The Philippines
| Cell C, South Africa WA SINd1E), Hnm0ore
Etisalat, UAE ; StarHub, Singapore
1 SmarTone-Vodafone, Hong Kong SAR
Softbank Mobile, Japan
SH Telecom, South Korea
Telecom New Zealand, NZ
Telstra, Australia

Source: Global mobile Suppliers Association (GSA)
Evoliution o LTE report (April 7, 2010)  wewivy. gsacomn. com/gsm_3gfinfo_papers. phpd

LATEST NEWS: on April 15, 2010 China Mobile
has inaugurated a TD-LTE network at the site of
the Shanghai World Expo 2010

Source:
GSA Evolution to LTE report — April 7, 2010
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GSA' ¢

Global mobile Suppliers Association

Evolution to LTE
1 AGPP Long Term Ewvolution
{LTE), targets capacity and

/q\:' data rate speed, data

F\ throughput  enhancements

and low latency, to support

e new services, and features

™ requiring higher levels of

capability and performance.

Business users and

consumers foday browse the Internet or send and

receive e-mails using HSPA-enabled notebooks, or

with HEPA modems and dongles, and sendireceive

video or music on 3G/HSPA phones. LTE is the next

step in the user experience, which will enhance more
demanding applications such as interactive TV,

mehbile  video blogging, adwanced games and
professional services. Downlink and uplink data rates

are significantly higher, supported by the necessary

network architecture and technology enhancemenis.

LTE reduces the cost per Gigabyte delivered,
essential for addressing the mass market. The new

system supports a full IP-based network, and
harmonization with other radio access technologies.

LTE is needed to accommaodate huge traffic growth

Revenues

Tieme

LTE standardization is complete and approved by
3GPP within Release 8, and is the basis for initial
LTE deploymentz worldwide. The LTE standard
supportz both FOD and TOD modes with the same

1and | its.

LTE is on track, atfracting global industry support.
With the HSPA mobile broadband eco-system in

Copyright™ GSA - Global mobile Suppliers Association

GSA + PO Box 5817 » Sa
Phone +44 12

M21 0BH = UK

Phone +34 1

Global status of LTE

LV NN

INFORMATION PAPER
& rde \

-

place, LTE is the natural migration cheice for
GEM/HSPA nestwork operators. As & result of
collaboration between 3GPF, 3GPP2 and IEEE, there
is a roadmap for COMA operators to evolve o LTE. |t
iz clear that LTE iz the next generation mobile
broadband system of choice also for many CDMA
operators, particularly leading players. Successful
handovers between COMA and LTE networks were
demonstrated and announced in August 2009,
showing how activities such as video downloading
and web surfing were maintained as the user moved
between LTE & CDMA coverage arsas. The LTE
TDOD mede provides a future-proof evolutionary path
for TD-SCOMA, another 3GPF standard. An LTE
TDD demonstration network is being readied for the
Shanghai 2010 World Expo, which opens on May 1.
As a result we have with LTE one single global
standard, which in turn will secure and drive even
higher economies of scale and also simplify reaming.

GSM/3G MARKET/TECHNOLOGY UPDATE
- rAe

64 LTE network commitments worldwide

On December 15, 2009 TeliaScnera launched the
world's first LTE services in Sweden and Morway

GSA confirms in this repert (April 7, 2010}

= B4 LTE network i ts in 31

= Up to 22 LTE networks in service by end 2010
= 39 or more LTE networks in service by end 2012

G5A believes that over fime LTE will be the choice for
many more operators and be infroduced according fo
business needs. Several more operators are
testing/frialing LTE and further announcements are

pected. Infrastructurs i now shipping offer
an easy upgrade path to LTE.

A fofal of 88 operators in 42 countries have
committed to deploy LTE systems or are engag

ET/TECHNOLOGY UPDATE

e Growing LTE eco-system

bile phones, computer and consumer electronic
ices including notebooks, netbooks, UMPCs,
ming devices, cameraz, and PMPs will have
jbedded LTE connectivity. A huge growth in M2M
plications enabled by LTE is forecast. Since the
E standard supports hand-over and roaming to
sting mobile networks, most devices will ensure
quitous mobile broadband coverage from day ons.
amples of LTE devices and platferms include:

& Moded name Form factor

ir Semi FourGee™ 6150 for TOD Chipset

2em BCSS00LTEFDDITDD and ~ Chipset
WIMAX

Trous LTE femtocell reference Chigsst

puing design reference

ip, Cavi design

E326 LTE/GSMHSPA USE modem
2.6 GHz, ©00 MHz

c] Dual mode HEPA/LTE soft Chipsst
modsm

200 SMARTI™ LULTE 3G/ Chigsat
multimade RF Transcewer
LD10a USE modem

M13 test device COMA EV-  LUSE modem
DOVLTE dual mode band 13

LTE handset medem chip Chipset
ia RD-2 muti mode US8 modem
lcomm MDM2200 (WCOMA-HEPA,  Chipsat
HSPA+ and LTE|
lcomm MOMEe00 (COMA2000 1X, Chipset

EV-DO Rev. B, SVW-DO, SV
LTE, WCDMA-HSPA,
HSPA+ and LTE]
lcomm MSMBEBED (COMAZD00 12 Chipsst
EV-DO Rew. B, WCDMA-
HSPA, HSPA+ and LT

in trials or other planning activities,

Availability of new spectrum, particularly in the 2.6
GHz and Digital Dividend bands (700, 800 MHz), is a
crucial factor for LTE deployments in many countries,
85 are the regulatory conditions, and will directly
determine deployment and launch dafes in those
markets

999 0® www.gsacom.com

5A - Global mobile Suppliers Assoclation
17 » Sawbridg CMZ1 0BH * UK

sacom.com

www.gsacom.com

S GT-82710 (2.8 GHz) US8 modem
EE“E LTE, 3G and 2G compatible _ US8 modem

Sung N150 10 inch wih Kalmia Metbook
LTE chipset
sung SCH-re00 multi-mode Hands=t

COMA-LTE handset

uans 5QM3010 TD-LTE being Chipsst
rzpared for sampin

Ericsson M700 Chipset
LTE quad band
Ericsson  M710 multi mode LTE quad  Chipset
band
hiba T130 13 3 inch: chaice of 4
ntel LTE ULV processaors
ALED0 LTEMUMTS/EV-DO
ALA20 LTE/UMTS/EDGE
ZLR-20705

Motehook

US8 modem
USE modem
Router

o090 080 www.gsacom.com

More information in

Evolution to LTE report
WWW.gSacom.com

FDD and TDD

Network commitments

Trials

Launches

System performance

Eco-system including platforms, devices
Testing

Industry market forecasts

IMT-Advanced
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Global mobile Suppliers Association (GSA)

Q0 Services and applications

O Service delivery

L) Business models

)
EXAMPLE

HD voice

Explaining and promoting benefits,

opportunities

Showing and encouraging the eco-

system

HD voice based on the AMR Wideband

technology

GSA - March 2010

(regular updates planned)

www.gsacom.com

Global mobile Suppliers Association

GSM/3G MARKET/TECHNOLOGY UPDATE

HD voice based on the AMR
Wideband technology

HD woice, based on the AMR {Adaptive Multi Rate) Wideband
technology (W-AMR) enables high-guality voice calls in
mobile networks and an improved user experience. It
provides significantly higher voice quality for calls between
mobile  phones  supporting  the feature, and can be
implemented in G3M and WCDMA (UMTS) networks. The

INFORMATION PAPER
o TN

-

offer & mobile HD voice phones in 1H 2010, and that all of
its handsets are expected to support HD voice by end 2011

2 UK has announced deployment of HD woice and plans
service launch in 2010 Telstra, Australia has announced HD
woice deployment and commercial availability in 2010 on its
“transcoder-free operation (TrFO)" ready network. HD voice is
being trialled by other network operators.  Further
commitmenis are expected to follow.

higher voice guality of HD voice imp the call exp:
and allows people to befter share feelings. do business and
communicate information. HD wvoice can help cperators to
cleary differentiate their offerings and can enable high guality
services to voice dependent business like call center services,
information services, emergency services etc. HD voice is
also ideal for confersmee calls and can confribute to a
reduction in business travel and raise productivity while
reducing the environmental impact HD woice also helps
people hear better in noisy environments.

W-AMR speech technology is standardized in 2GPP Release
& The new spesch-compression algorithm doubles voice
bandwidth (50-7000 Hz) compared to the current narrowband
speech codec (300-3400 Hz) without extra radio or
transmission requirements

Harrowband AMR Wideband AMR

= 3 3400 THO

Fraguancy Hz)

Hetwork commitments

Orange Moldovs launched the first commercial HD woics
service in 2008, which is marketed as the High Definition (HO)
woice service that is available throughout their WCDMA
network. Several more mobile operators have started to
implement HD voice in their networks.

QOrange has announced plans to launch mobile HD woics
service on its networks in Belgium, France, Luxembourg,
Spain and the UK during 2010. The company says it plans to

Copyright™ GSA - Global mobile Suppliers Association

GSA + PO Box 5817 * Sawbridgeworth * CM2Z1 0BH * UK
Phone +34 1279 439 667 * e-mail: infoSgsacom.com

Deployi D wvoice allows operators to offer improved
speech and audio guality of mulimedia content. Customers
bensfit fram enhanced spesch clarty and inteligibility. HD
voice also enables operators to offer improvements to existing
services such as conference calls, perscnalized ring tones,
audio broadeasts and new IP-basad services.

According to 3GPP, 12.85 kbit's or higher coding bit-rates
provide high-quality wideband audio (the lower bit-rates of
8.85 and 6.6 kbit/s are for temporary use during adverse radio
conditions or periods of cell congestion). In subjective tests it
was shown that the HD voice wideband codsc produces
better results than the best narrow-band codec (12.2 kbit's),

Network aspects

Ordinarily the voice payload for transport in the core network
is PCM-coded at 84 kbit's according fo ITU-T Rec. G711,
Marrowband AMR is franscoded to/ffrom PCM which degrades
voice gualify. adding signal processing complexity. Analog
FCM-based fransport cannot be used with W-AMR as G.711
enly applies to narrowband voice. W-AMR must be based on
one of wo ttary 2GPP standards: tandem-fres
operation (TFO) or tra der-free operation (TrFQ).

The introduction of W-AMR into GSM systems requires TFO,
which is part of 3GPP GERAM, which doss not reguire
substantial medification of the core network. W-AMR and TFO
can also be introduced into UMTS. A better option howsver, is
fo use the recommended TrFO. The combination of TFO and
TrFO enables W-AMR calls between all types of 3GPF mobile
devices (.2, GEM/EDGE and UMTS/WCDMA-HSPA).

HD voice eco-system: User Devices

Leading manufacturers have launched W-AMR enabled
devices supporting HD voice. The first HD voice phone was
the Mokia B720c launched for Orange Meldova. Mokia has a
range of phones which can be activated for W-AMR support
by operator request, including ES2, .and ET2.

Sony Ericsson has announcad 2 new HD voice ready phones
in its GreenHeart range - the Elm (available from Q1 2010},
and the Hazel (available from Q2 2010).

New products supporting HD veise will be included in fiture updates
of this paper. Updates are welcome fo info@gsacom.com

00000 www.gsacom.com
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Global mobile Suppliers Association (GSA)

O Spectrum

www.gsacom.com/rss/gsanews.php4
REPORTS INCLUDE:

UMTS900

Digital Dividend Update
Digital Dividend March 2010

Global mobile Suppliers Association (GSA)

www.gsacom.com

Linked|[[i]-| ©SA LinkedIN Group

www.linkedin.com/groups?gid=2313721

- [ite]

s
.gsacom.co Global mobile Suppliers Association © 2010
(“L (38A Niaital Dividend lndata - March 2010 Slide nn 115

h—
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Global mobile Suppliers Association (GSA)

O Environment/sustainability

First paper published

More papers will follow

Mobile Industry Actions Towards Sustainability

GSA — January 2010

www.gsacom.com

EnQ

BACKGROUND

across the wor
mportant issue for all industrie:
which are constantly researching
into new fresh and innovative i
1o help to reduce their contribution
1o carbon emissions and carbon
footprint. Reducing carbon
emissions requires
among all compa
world including stakeholders,
emplayees and customers.
Companies will have to lack at
behavioral changes and
management practices in order to
become more energy efficient and
more aware of how 1o use
e50UrCes

The telecommunications industry is
ian, Over the next five
increasing financial,
environmental, legistative and r
related pressures will force IC
organizations to be ‘greener’ and
mare environmentally sustainable,
The work of the I nmental
Panel on Climate Change (IPCC)
shows that global greenhouse gas
missions have risen by 70% since
1970. It is estimated by the
International Telecommunication
Union (ITW) that ICTs contribute
between 2-2.5% "
greenhouse g
figure will continue to arow
therefore it is impartant that the
ndustry takes action in order to
reduce its carbon emissions,
ording to the Global
e-Sustainability Initiative (GeSl)
em ns from the ICT sector will
esent an estimated 2.8% of

ironment + ++ Industry Update + + +

GSA

January 2010

otal global emissions by 2020. But
ICT will enable others to achieve
significant emissions reductions,
helping other industries and Many lead
consumers avoid an estimated 7.8 combine
Gigatonnes of CO? emissions by business be
2020. That is 16% of predicted total  through environmentally sustainable
ohs — or fvi times business selutions by, for ex
* Managing the complete duct
lifecycle to support sustainability
= Designing more afiiciant products
with lawer power requirements
* Reducing size and weight of
measures and palicies to reduce the pro enabling re efficient
European Union's vulnerability to transport and installation

19 companies seek to
ironmental and
for customers

the impacts of cimate = Using renewable ensrgyfpower
understood that adapting o cl sources
change will be integrated into all EU * Implementing recycling schems

2

policies, including in external and servic
end of product life

GHG emissions from mobile industry
MHCO?e, 2020, Global RN
5 —

- el

Mobie devioss
[T
2002 2008 2020

Number of P i i x17 o
‘cannoctians (on) —_—

. 8
Population coverage ok
DY o o ) o W e 8
Hetworks
i pace 26 (GSM GPRS, EDGE)

30 HSPA HEPAS

Figure 1. GHG emissions from mobile industry (The Climate Group/GSMA)
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Global mobile Suppliers Association (GSA)

L Communications

Website is the main channel with strong traffic growth from visitors globally
Q file downloads (reports, surveys, information papers, charts, maps etc.) running at record highs

Registered site users system (from 2003) provides metrics to confirm target audiences are being
reached; current growth at record high

Social networking services help - examples:
0 GSA RSS newsfeed producing 100,000 requests/month and growing

O GSA LinkedIN Group (established September 2009) has 1,031 Members (www.linkedin.com/groups?gid=2313721)
0 GSA on Twitter: www.twitter.com/gsacom

Key conferences are supported where presence of target audiences is guaranteed
O own organized meetings, events ensure the most efficient targeting (3GPP involvement in some instances)

Regular briefings for media and analysts, editorials, interviews, etc in key publications
O statistics/feedback on media coverage and industry references are reviewed

www.gsacom.com Global mobile Suppliers Association © 2010
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