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GSA — Global mobile Suppliers Association

O A non-profit trade association representing suppliers - established October 2, 1998
O Promote technologies: 3GPP family - GSM/EDGE, WCDMA-HSPA/HSPA+, LTE/LTE-A

O Trusted, authoritative source of facts, statistics and objective analysis for the industry globally

O Produce regular reports on status of mobile broadband network deployments and
development of the devices ecosystems

O Show thought-leadership, educate and influence using information papers and white papers

Q) Assist operators e.g. seminars, showcase success stories and viewpoints, case studies, joint
papers, campaigns included HSPA/HSPA+, UMTS900, HD Voice (W-AMR), LTE, LTE1800

0 GSA website www.gsacom.com has true global reach
0 47,300+ registered site users; growing by ~ 1,000 every 35 days

Global mobile Suppliers Association (GSA)
D SOCiaI Networks: Linked|n’ TWitter’ FacebO()k LinkedIn group www.linkedin.com/groups?gid=2313721
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HSPA laid the foundation for Mobile Broadband success

0 Mobile broadband began with WCDMA and its first evolution - HSPA

100% of WCDMA operators have deployed HSPA
0 451 commercial HSPA networks in 174 countries*
U achieved in just over 6 years

0 891 million WCDMA mobile broadband subs (including 695 million HSPA) — December 31, 2011

Q At least 3,362 HSPA user devices launched by 271 suppliers** >
U 440 devices added to GSA's database in the past year F » 5 i

O Mobile broadband is driving traffic, revenue and profit growth in all markets ~
U Most operators include mobile broadband in their service portfolio

Melbinmy

* GSA: HSPA Operator Commitments report, January 29, 2012
** GSA: HSPA Devices Survey, January 24, 2012

WCDMA subscriptions data: Informa Telecoms and Media 3




Evolution to HSPA+ is the main trend globally
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HSPA+ delivers higher capacity and
performance and an improved user
experience of mobile broadband

241 operators in 106 countries committed to HSPA+ deployments
187 HSPA+ systems commercially launched in 96 countries
62 operators have commercially launched 42 Mbps DC-HSPA+

0 245 HSPA+ devices announced (compared to 92 a year ago)
0 137 devices support 21 Mbps peak downlink speed
U 14 devices support 28.8 Mbps
Q0 93 devices support 42 Mbps DC-HSPA+ (22 a year ago)
U 1 device supports 84 Mbps

Q 27 HSPA+ smartphones (including carrier and frequency
variants) are confirmed

www.gsacom.com/news/gsa_346.php4

> 41% of HSPA operators

have launched HSPA+
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LTE enables operators to support future mobile data demand

Terabytes per Month 92% CAGR 2010-2015
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Global mobile data traffic
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M Central and Eastern Europe
(CEE)

Middle East and Africa (MEA)
M Latin America (LATAM)
MW Japan
M North America (NA)
B Western Europe (WE)
Asia-Pacific (APAC)
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26.6%

55.8%

M Other Portable Devices
Nonsmartphones

M Tablets

H M2M

M Home Gateways

B Smartphones
Laptops and Netbooks

= [n 2011 global mobile data traffic grew 133%. Cisco

says mobile data will grow another 110% in 2012

= Global mobile data traffic to grow 18 x 2011 - 2016
= By 2016 video is expected to make up 71%
percent of all mobile data traffic (2011 = 52%)

= By 2016 there will be more than 10 billion mobile

Internet connections

Laptops and smartphones lead traffic growth
Cisco said in 2011 average traffic per smartphone
=150 Mbytes/ month (55 Mbytes/month in 2010)
Smartphones represent 12% of total global handsets
in use today, but are responsible for > 82% of total
global handset traffic




Drivers for LTE deployment

O The primary drive towards LTE comes from the need for network capacity,
performance management and efficiency

O Opportunities for new products/services
O Opportunities for revenue growth #ﬁj

U LTE could be a tool to charge more for mobile data I-te
U much faster uplink

U lower latency

0 some new video-based services might only be possible using LTE

The Video tsunami

You Tlll]? 0 86,000 hours of footage uploaded every day
O An hour’s footage is uploaded to the site every second
0 More than 4 billion video views per day

Mobile taking a growing share of access .......
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LTE status worldwide GSA

301 operators are investing in LTE in GSA — Evolution to LTE report
95 countries March 13, 2012

242 operator commitments in 81 countries
59 pre-commitment trials in 14 more countries

57 commercial networks in 32 LTE commercial networks - cumulative
countries

GSA forecasts 128 commercial LTE
networks in 56 countries by end 2012

301 operators in 95 countries investing in LTE

0242 commercial LTE network commitments in 81 countries
O 59 pre-commitment trials in additional 14 countries

(m]

2010 2011 2012

57 commercial LTE networks at March 13, 2012




Global LTE commitments (to March 13, 2012)

301 operators are
investing in LTE
In 95 countries

242 firm operator commitments to deploy LTE in 81 countries

59 pre-commitment trials in another 14 countries ]

57 commercial
networks in 32
countries

Evolution to LTE report
March 13, 2012

Country  Operator | Launch
Norway TeliaSonera 14.12.09
Sweden TeliaSonera 14.12.09
Uzbekistan MTS 28.07.10
Uzbekistan UCell 09.08.10
Poland Aero2/Mobyland/CenterNet 07.09.10

(LTE TDD from 10.05.11)
USA MetroPCS 21.09.10
Austria A1 Telekom 05.11.10
Sweden TeleNor Sweden 15.11.10
Sweden Tele2 Sweden 15.11.10
Hong Kong CSL Limited 25.11.10
Finland TeliaSonera 30.11.10
Germany Vodafone 01.12.10
USA Verizon Wireless 05.12.10
Finland Elisa 08.12.10
Denmark TeliaSonera 09.12.10
Estonia EMT 17.12.10
Japan NTT DoCoMo 241210
Germany Deutsche Telekom 05.04.11
Philippines Smart Communications 16.04.11
Lithuania Omnitel 28.04.11
Latvia LMT 31.05.11
Singapore M1 21.06.11
South Korea SK Telecom 01.07.11
South Korea LG U+ 01.07.11
Germany 02 01.07.11
Canada Rogers Wireless 07.07.11
Austria T-Mobile 28.07.11
USA Mosaic Telecom July 2011

Canada
Saudi Arabia
Saudi Arabia
Saudi Arabia
USA

UAE
Australia
Denmark
Austria
Puerto Rico
Puerto Rico
Belarus
Kyrgyzstan
Brazil
Finland
Uruguay
USA
Singapore
Kuwait
Armenia
Bahrain
Hungary
South Korea
Russia
Canada
USA

Japan
Portugal
Portugal

Bell Mobility

Mobily (LTE TDD)
STC (LTE TDD)

Zain

AT&T Mobility
Etisalat

Telstra

TDC

3

AT&T Mobility

Claro

Yota Bel

Saima Telecom

Sky Brazil (LTE TDD)
DNA

Antel

Cricket

SingTel

Viva

Vivacell-MTS

Viva Bahrain

T Mobile

KT

Yota

TELUS

Peoples Telephone Co-op
Softbank (LTE TDD)
TMN (Portugal Telecom)
Vodafone Portugal

14.09.11
14.09.11
14.09.11
14.09.11
18.09.11
25.09.11
27.09.11
10.10.11
18.11.11
20.11.11
24.11.11
01.12.11
09.12.11
13.12.11
13.12.11
13.12.11
21.12.11
221211
271211
28.12.11
01.01.12
01.01.12
03.01.12
15.01.12
10.02.12
14.02.12
24.02.12
12.03.12
12.03.12

8
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301 operators investing in LTE GSA

H H H Denmark 3 Denmark 2012 Chile Movistar To be confirmed SpeedConnect To be confirmed
242 LTE Commltments in 81 Countrles Denmark TeleNor 2012 Chile Claro To be confirmed USA Strata Networks To be confirmed
Ghana Glo Mobile 2012 China Velatel-Aerostrong (LTE TDD) To be confirmed USA Texas Energy Network To be confirmed
Country Operator Expected launch \ ) Colombia Tigo To be confirmed USA Thumb Cellular To be confirmed
India Augere (LTE TDD) 2012 Estonia Elisa To be confirmed UsA United Wirel To be confi
Norway TeliaSonera Launched 14.12.09 India Reliance (LTE TDD) 2012 Estoni Telo2 Tob, firmed OB, © be confirmed
Sweden TeliaSonera Launched 14.12.09 India Bharti Airtel (LTE TDD) 2012 Fl?agg:ea BeoE ues Telecom Tg bg ggmm:d USA Public Service Wireless To be cpnﬁrmec?
Uzbekistan MTS Launched 28.07.10 India Qualcomm India LTE Venture 2012 E Vg G . USA City of Charlotte Council To be confirmed
i 9 I 012 rance SFR To be confirmed Vietnam RusViet Telecom To be confirmed
Uzbekistan UCell Launched 09.08.10 taly 3 ltalia 2012 Germany E Plus CIBeTeoriiTed
Poland Mobyland and CenterNet Launched 07.09.10 japa" E’\ESIBDtI)”e ggg Greece Cosmote To be confirmed
usa MetroPCS Launched 21.09.10 apan ) T ‘ . i P
Austria A1 Telekom Launched 05.11.10 Jordan Zain 2012 Ly \ Tg be confirmed 59 pre-commitment LTE network trials
JL h - 5017 ong Kong Hutchison 3 (FDD and TDD) To be confirmed
Sweden TeleNor Sweden Launched 15 1110 Lithuania  Teled 2012 fiond Kon cw To be confirmed
Sweden Tele2 Sweden Launched 15.11.10 Malaysia P1 Networks (LTE TDD) 2012 H g K. g Ching Mobile (FOD and TDD) To be sonfirmad OUn: perator
Malaysia Asiaspace (LTE TDD) 2012 ong Hong ina Mobile (FDD an ) 0 be contirmec Abkhaz Aquafon
Hong Kong CSL Limited Launched 25.11.10 Mexi Teleel 2012 Hong Kong 21 Vianet Group (LTE TDD) To be confirmed
Finland TeliaSonera Launched 30.11 1“ Mgﬁl?:?/a Meolcdecell 5012 Hungary Telenor Magyarorszag To be confirmed Angola Unitel
Sgkmany \\?od_afon\?v | ta L'"“E‘?g g]g g NSTTE oI C T, 5012 India Tikona Digital (LTE TDD) To be confirmed Argentina Telefonica
Finland A Launched 08.12.10 Nepal Neell 2012 Indonesia Recsst Tobeconfimed | Argentina Personal
Denmark TeliaSonera Launched 091210 Norway TeleNor 2012 :ngones!a ;i\fm?e\ ¥D Ee con;\rmei Bahrain Batelco
Estonia EMT Launched 17.12.10 Paraguay Vox 2012 ndonesia Xiata 0 be confirmed
Japan NTT DoCoMo (aunched 24 12.10 Philippines  Globe 2012 Israel Cellcom Tobe confirmed | Belarus Evs
Germany Deutsche Telekom Launched 05.04.11 Portugal Sonaecom/Optimus 2012 Italy Telecom ltalia To be confirmed Belgium Telenet
Philippines Smart Communications Launched 16.04.11 :uert_o Rico SP‘EIW MOGDHE EEB Jamaica Claro To be confirmed Bolivia Entel Movil
Lithuania Omnitel Launched 28.04.11 ussia ntares Group 012 Jersey Clear Mobitel To be confirmed ;
Singapore M1 Launched 21.06.11 Russia Rostelecom (LTE TDD) 2012 Kazakhstan Keell To b; confirmed Brazil Algar Telecom (CTBC)
Latvia LMT Launched 31.05.11 South Africa Vodacom 2012 Kuwait Zain To be confirmed Brazil Claro
South Korea SK Telecom Launched 01.07.11 Switzerland Swisscom 2012 PEPE Bite T b/ firmed Brazil Oi
South Korea LG U+ Launched 01.07.11 Russia MTS (LTE TDD) 2013 S Qe 00N Brazil Sao Paulo Military Police
Germany 02 (Telefonica) Launched 01.07.11 Russia Vimpelcom 2012 Latvia ele; To be confirmed ry
Canada Rogers Wireless Launched 07.07.11 Russia Tele2 2012 Lebanon MTC Touch To be confirmed Brazil Army ~ trials planned, pending approval
Austria T Mobile Launched 28.07.11 Russia Megafon 2012 Libya Al Madar To be confirmed Bulgaria Vivacom
USA Mosaic Telecom Launched July 2011 Singapore StarHub 2012 Luxambourg ™ Orange Tobeiconfimed™ =72 257 Wind Mobile
Canada Bell Mobility Launched 14.09.11 Slovenia Mobitel 2012 Malaysia U Mabile To be confirmed
Saudi Arabia  Mobily (LTE TDD) Launched 14.09.11 South Africa  WBS 2012 Moldova Orange To be confirmed Canada Xplornet (LTE TDD)
Saudi Arabia  STC (LTE TDD) Launched 14.09.11 gpalg Sgacnge ggg ::m:g;g “LAeToC(CeH One) 'Trg gz égmm; Czech Republic 02 (Telefonica)
Saudi Arabia Zain Launched 14.09.11 weden )12 ini
ATA&T Mobility Launched 18.09.11 Switzerland  Orange 2012 Netherlands ~ KPN To be confirmed Dominican Republic Orange Dominicana
UAE Etisalat Launched 25.09.11 UAE Du 2012 Netherlands Vodafone To be confirmed Egypt Vodafone
Australia Telstra Launched 27.09.11 UK Everything Everywhere 2012 Netherlands T Mobile To be confirmed Egypt Mobinil
Denmark TDC Launched 10.10.11 UK UK Broadband (3.5 GHz band) 2012 Netherlands ~ Ziggo 4 To be confirmed Egypt Etisalat Misr
Austria 3 Launched 18.11.11 Hgﬁ gereRHCS ggg Netherlands Tele? To be confirmed E Magticom
Puerto Rico ATET Mobilit; Launched 20.11.11 ayRl|
Puerto Rico Claro y Launched 24.11.11 UsSA Bluegrass Cellular 2012 :sw %s::::g 3‘;5;%?;\"\122 -‘Fg gg ??m:;mii India BSNL - study phase LTE TDD
Belarus Yota Bel Launched 01.12.11 USA C Spire Wireless 2012 Nigeria Globacom To be confirmed India MTNL — study phase LTE TDD
Kyrgyzstan Saima Telecom Launched 09.12.11 UsA Cellcom 2012 Nigeria Zoda Fones (LTE TDD) To be confirmed i
Brazil Sky Brazil (LTE TDD) Launched 13.12.11 USA CenturyLink 2012 Oman oo e] B i Indonesia Bakrie Telecom
Finland A Launched 13.12.11 USA Cross Telephone 2012 Philippines Piltel To be confirmed Isle of Man Manx Telecom
Uruguay Antel ) Launched 13.12.11 USA Lightsquared 2012 Philippines Bayan Telecommunications To be confirmed Latvia Triatel
USA Leap Wireless/Cricket Launched 21.12 11 USA NorthwestCell 2012 Poland ERA/T-Mobile To be confirmed
Singapore SingTel Launched 22.12.11 USA Pioneer Cellular 2012 Qatar Gtel o1 baTeonfifTiad Latvia Lattelecom
Kuwait Viva Launched 27.12.11 USA Sprint 2012 Lithuania Bite
Armenia Vivacel-MTS Launched 2812 1 USA US Cellular 2012 Ezmgﬂli nggcfj;ne % ES Egmlng Kazakhstan Beeline
Bahrain Viva Launched 01.01.12 Uzbekistan Beeline 2012 Russia Base Telecom (LTE TDD) To be confirmed Kazakhstan Tele2
Hungary T Mobile Launched 01.01.12 France Orange 2012-13 South Africa  Cell C To be confirmed
South Korea KT Launched 03.01.12 'S"EI%:‘" Jand gummsmw 3 2012-13 South Africa ~ MTN To be confirmed Kenya Safaricom
Russia Yota Launched 15.01.12 witzerlan LIS 2012-13 South Africa  8ta To be confirmed Malaysia Celcom
Canada Telus ) Launched 10.02.12 Italy Vodafone 2913 Spain Telefénica To be confirmed New Zealand Kordia — study phase
USA Peoples Telephone Co-op Launched 14.02.12 taly Wind 2013 Spaln Ve TlheIconimee
Japan Softbank Mobile (LTE TDD) Launched 24.02.12 Malaysia DIiGi 2013 Spain Yoigo To be confirmed New Zealand Woosh — study phase
Portugal TMN (Portugal Telecom) Launched 12.03.12 Malaysia Maxis 2013 Sri Lanka Dialog Axiata To be confirmed Nigeria Starcomms - study phase
Portugal Vodafone Portugal Launched 12.03.12 Mexico Telefénica 2013 Sri Lanka Mobitel To be confirmed Oman Nawras
Andorra Andorra Telecom 2012 Monaco Monaco Telecom 2013 Taiwan Global Mobile (LTE TDD) To be confirmed P Telef
Angola Movicel 2012 Nepal Nepal Telecom (LTE TDD) 2013 Taiwan Chunghwa Telecom To be confirmed e EE
gﬂ::::::: EEJ‘NUSCO (LTETDD) %8'}% UK 02 2013 Tunisia Tunisiana To be confirmed Qatar Vodafone Qatar
! Vi UK Vodaf To be fi d i
Australia Vivid Wireless (LTE TDD) 2012 Ush iabie UsA s Uruguay Dadicado (LTE TDD) ey s g =1 ‘ ROV
Azerbaijan Azercell 2012 Bulgaria M-Tel 2013-14 USA Agri-Valley Broadband To be confirmed Slovak Republic 02 (Telefonica)
Bahamas BTC ; 2012 Armenia Armentel To be confirmed USA Appalachian Wireless To be confirmed Slovak Republic Orange
Belgium Belgacom (Proximus) 2012 Armenia Orange Armenia To be confirmed USA Alaska Communications To be confirmed Slovak Republic T-Mobile Slovensko
Belgium Mobistar 2012 Australia EnergyAustralia Ausgrid To be confirmed USA Carolina West Wireless To be confirmed Sl = Si mobil
Canada MTS Allstream 2012 Australia VHA To be confirmed USA Chariton Valley Comms To be confirmed ovene o
Canada Saskte 2012 Austria Orange To be confirmed USA Custer Telephone To be confirmed South Africa Neotel
China China Mobile (LTE TDD) 2013 gzerg ijan ﬂBRZﬁrfoHn P EE mﬂgrmeg Hgﬁ E‘;.;.;?‘;D\E\]ﬁpee\eig op % *g: ggmmzj Taiwan Fitel (LTE TDD)
I izerbaljan aKce O De confirme
China B China Telecom 2012 Bahrain Zain To be confirmed USA Convergence Technologies To be confirmed Thailand DPC/AIS
Colombia Une-EPM 2012 Belarus BeST (Life) To be confirmed USA 02 Secure Wireless To be confirmed Thailand AlS - TOT
Costa Rica Claro 2012 Belgium KPN Base To be confirmed UsSA Panhandle Telephone Co-op To be confirmed Thailand True Move
Costa Rica ICE 2012 Brazil Vivo (Telefonica) To be confirmed USA Peoples Telephone Co-op To be confirmed
Croatia VIPNet 2012 Canada Videotron To be confirmed USA S and R Communications To be confirmed Turkey Avea
Croatia T-Hrvatski Telekom 2012 Chile Entel PCS be confirmed USA S&T Telephone Cooperative To be confirmed Turkey Turkeell
UK 3 UK
UK Clear Mobitel
= 0 Vietnam FPT Telecom UK Argiva
- volution to LTE report ,
GSA p Vietnam VDC (VNPT) Ukraine MTS-Ukraine

March 13, 2012 Vietnam Viettel USA Dish Network seeking FCC appro 9




LTE prime spectrum bands

U In Europe, APAC etc. 2.6 GHz is new spectrum

) . E-UTRA Band name Uplink (UL) operating band Downlink (DL) operating Duplex
Operating BS receive band Mode
and the maln LTE CapaCIty band Band UE transmit BS transmit
UE receive
FuL_tow — Fur_nign FoL iow — FpL_high
i i 1 2.1GHz 1920MHz | — 1980 MHz =~ 2110MHz | — | 2170MHz  FDD
1 2.6 GHz auctions are completed in many markets 2 PCS 1900 1850 MHz  — 1910 1930MHz | — | 1990 MHz | FDD
. . . . . Witz
incl. Austria, Belgium, Denmark, Estonia, Finland, 3 1800 MHz 1710MHz - 1785MHz  1805MHz — 1880MHz  FDD
4 AWS 1710 MHz | — | 1755 MHz | 2110MHz | — | 2155MHz | FDD
France, Germany, HK, Italy, Netherlands, Norway, LR DOMA7 |- 1750 MHy | 2110MHz |- 12180 Mo 1 FOOD
i i 6' 850 MHz (Japan #1) 830 MHz | — | 840 MHz 875MHz - 885 MHz FDD
Portugal, Singapore, Spain, Sweden 7 2.6 GHz (IMT Ext) 2500MHz  — 2570 MHz = 2620MHz — 2690 MHz | FDD
8 900 MHz 880 MHz  — | 915MHz 925 MHz | — | 960 MHz FDD
.. . ) 9 1700 MHz (Japan #2) | 1749.9MHz - 1784.9 18448 MHz - | 1879.9 FDD
U Digital Dividend is new spectrum for coverage MHz MHz
10 Ext 1.7/2.1 GHz 1710 MHz | — | 1770MHz | 2110MHz | — | 2170MHz | FDD
11 1500 MHz lower 1427.9MHz  — 14479 14759 MHz | — | 1495.9 FDD
. . (Japan #3) MHz MHz
4 Initial network launches are ma|n|y LTE-FDD. 12 Lower 700 MHz 699 MHz | — | 716 MHz 729 MHz | — | 746 MHz FDD
) 13 Upper C 700 MHz T77TMHz — 787 MHz 746MHz — 756 MHz FDD
The most common frequenmes used for LTE are: 14 Upper D 700 MHz 788 MHz | — | 798 MHz 758 MHz | — | 768 MHz FDD
public safety/private
15 Reserved Reserved FDD
16 Reserved Reserved FDD
700 MHz: band 13, band 17 17 Lower B, C 700 MHz 704MHz  — 716 MHz 734 MHz | — | 746 MHz FDD
AT&T blocks
800 MHz: band 20 18 850 MHz (Japan #4) 815 MHz | — | 830 MHz 860 MHz | — | 875 MHz FDD
19 850 MHz (Japan #5) 830 MHz  — 845 MHz 875MHz - 890 MHz FDD
Z. n 20 CEPT800 832MHz  — | 862 MHz 791 MHz | — | 821 MHz FDD
1 MHz: ba
21 1500 MHz (Japan #6) | 1447.9MHz — 1462.9 14959 MHz - 1510.9 FDD
2600 MHz: band 7 Mz Mz
24 US L-Band 16265 MHz — 16605 1525 MHz | — | 1559 MHz | FDD
MHz
Deployments made in other bands include 2.1 GHz 33 | TDD 2000 Lower 1900 MHz | — | 1920 MHz | 1900 MHz | — | 1920 MHz | TDD
34 TDD 2000 Upper 2010MHz  —  2025MHz | 2010MHz  — 2025MHz | TDD
(band 7), AWS (band 4), 900 MHz (band 8), 35 TDD 1900 Lower 1850 MHz | — | 1910 MHz 1850 MHz | — | 1910 MHz | TDD
. 36 TDD 1900 Upper 1930 MHz | — 1990 MHz =~ 1930MHz - 1990 MHz | TDD
850 MHz (Japan - VarIOUS), 1700 MHz (band 9), a7 PCS Center Gap 1910 MHz | — | 1930 MHz = 1910 MHz | — 1930 MHz | TDD
38 IMT Extension Gap 2570MHz  — | 2620 MHz | 2570MHz | — 2620 MHz | TDD
etc..... 39 China TDD 1880 MHz | — | 1920MHz | 1880 MHz | —  1920MHz | TDD
40 2300 MHz 2300MHz — 2400 MHz = 2300MHz  — 2400 MHz | TDD
41 US 2600 2496MHz  — | 2690 MHz | 2496 MHz | — 2690 MHz | TDD
. 42 3500 MHz 3400 MHz | — | 3600 MHz | 3400 MHz | — 3600MHz | TDD
U 5 commercial LTE TDD networks launched 43 3700 MHz 3600 MHz | — | 3800 MHz | 3600 MHz | — | 3800 MHz | TDD

Nofe 1: Band 6 is not applicable
Source: 3GPP TS 36.104 V10.2.0 (2011-04)
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LTE TDD - significant activities extend beyond China

LTE TDD:

summary of network plans,

commitments, trials, deployments

JOIN GSA’s LTE TDD LINKEDIN GROUP
www.linkedin.com/groups?gid=3978061

Global TD-LTE Initiative
The Global TD-LTE Initiative (GTI) aims to bring together
leading industry partners to steer the TD-LTE ecosystem

as a major standard in mobile broadband technology &

drive the development of next generation mobile

broadband networks. Website: www.lte-tdd.org

Australia

Brazil

Canada

China

Denmark

France

Germany

Hong

Kong
India

Ireland
Japan

WiMAX™ operator Vivid Wireless trialled LTE
TDD in Sydney for 2 months from December
2010 in high demand, high density, inner city
conditions. Commercial launch is expected by
2012. NBN Co is deploying a 2.3 GHz fixed-
wireless LTE TDD network to serve rural areas
Sky Brazil launched a commercial LTE TDD
network in December 2011

WiIMAX™ operator Xplornet has successfully
trialled LTE TDD in 2.5 GHz and 3.5 GHz
spectrum over existing WiMax infrastructure.
China Mobile has launched large-scale LTE
TDD trials which will be extended in 2012 to
20,000 base sites. Commercial services are
expected to begin in 2013
3 acquired 2.6 GHz TDD spectrum and is
deploying a combined LTE FDD/TDD network
Orange has deployed a trial LTE network in
Paris supporting FDD and TDD modes. FDD-
TDD co-existence tests are on-going
E-Plus, a member of the Global TD-LTE
Initiative, is trialling LTE TDD in 2.6 GHz
LTE TDD spectrum obtained by China Mobile,
21 Vianet Group, and Hutchison 3 HK
. RIL has committed to deploy LTE TDD
. Bharti Airtel, a member of the Global
TD-LTE Initiative, is deploying LTE
TDD
¢ Qualcomm India LTE Venture is
committed to LTE TDD deployment.
. Tikona Digital will deploy LTE TDD
. Augere is deploying LTE TDD
. BSNL may introduce LTE TDD
. MTNL may introduce LTE TDD
LTE TDD testing was completed June 2010
Softbank Mobile launched a commercial LTE

TDD network in February 2012

Malaysia

Nepal
Nigeria
Oman

Poland

Russia

Saudi
Arabia

Sweden

Taiwan

Thailand

Uruguay
USA

Various

e  WIMAX™ operator Packet Networks
(P1) is planning to deploy LTE TDD on
existing sites as an overlay network.

e  WIMAX™ operator Asiaspace is
planning to deploy 2.3 GHz LTE TDD

Nepal Telecom is deploying 2.3 GHz LTE TDD
Zoda Fones is deploying LTE TDD in 3.5 GHz
Omantel has showcased LTE TDD and plans
deployment, also became the first Arab
network to join the Global TD-LTE Initiative
Aero2 launched LTE TDD in Band 38 (2.6
GHz), part of Aero2's dual LTE network (LTE
TDD and LTE1800 FDD). Aero2 is a member
of the Global TD-LTE Initiative

. Rostelecom is reported to have
approval to deploy LTE TDD network
in 2.3 GHz spectrum

«  Voentelecomis trialling LTE TDD

. Etisalat launched a commercial LTE
TDD network in September 2011

. STC launched a commercial LTE TDD
network in September 2011

3 acquired 2.6 GHz TDD spectrum and is
deploying a combined LTE FDD/TDD network
e  CHT has completed LTE tests on the
high-speed rail system using TDD and
FDD modes in 2.6GHz spectrum
. FarEasTone and China Mobile are co-
operating on an LTE TDD trial in
Taipei
* The National Chiac Tung University
conducted a trial of LTE TDD in 2010
*  WIMAX operator Global Mobile Corp
will seek approval to allow a switch to
LTE TDD once WiMAX coverage hits
70% of the population
. Fitel (PHS, WiMAX operator) trialling
LTE TDD
AlIS — TOT joint trial in 2.3 GHz band

Dedicado planning deployment in 3.5 GHz
Clearwire requested 3GPP to standardize LTE
TDD for operation in the band 2496 — 2690
MHz and in August 2011 announced plans to
deploy LTE TDD in this band as an overlay to
its existing network.

Clearwire is a member of the Global TD-LTE
Initiative

US-based VelaTel Global Communications
has joined the Global TD-LTE Initiative, and
has BWA projects in various markets including
in China e.g via its JV with Aerostrong

LTE TDD commercial network launches
Aero2, Poland
Etisalat, Saudi Arabia
STC, Saudi Arabia
Sky Brazil

Softbank, Japan

11




LTE Devices: 269 products launched

Modules
Tablets

M Motebooks
PC Cards

N Femtocell

M Smartphones

M Routers

M Dongles

@ Global mobile Suppliers Association (GSA)

Source of data: Status of the LTE Ecosystem report — GSA
January 20, 2012

facebook [

WWW.gsacom.cam

36% increase in LTE devices
announced in 3 months

Over 200 LTE user devices
launched in past year

LTE smartphone devices
increased 6-fold in 6 months

LTE-enabled tablets more than
doubled in 8 months

LTE FDD

700 MHz 142 devices
800 MHz 52 devices
1800 MHz 50 devices
2600 MHz 65 devices
800/1800/2600 MHz 43 devices
AWS 51 devices
LTE TDD

2300 MHz Band 40 36 devices
2600 MHz Band 38 36 devices
2600 MHz Band 41 5 devices




LTE devices - GAMBoD

GAMBoD, the GSA Analyzer for Mobile Broadband Devices, is a
unique search and analysis tool developed by GSA allowing searches
of our mobile broadband devices databases by supplier, form factor,
features, peak downlink and uplink speeds, and operating frequency.
Results are presented as a list, or as a spreadsheet, or in charts. Users
may subscribe to an RSS feed to receive alerts as new devices are
added to the databases. Charts may be inserted into documents or
presentations, subject to accreditation of GSA as the source.

There are two GAMBOoD tools:

GAMBoD - HSPA (for HSPA, HSPA+ and DC-HSPA+ user devices)
GAMBoD - LTE (for LTE user devices)

© GSA - Global mobile Suppliers Association

www.gsacom.com/gambod

GAMBoD is available only to individual
qualified site users, whom GSA defines
as representatives of GSA Member
companies who have registered using
their corporate email address, or
representatives of network operators who
have registered using their corporate
email address

©2012 GSA
www.g sacom.com/gambod

Example chart produced by GAMBoD Example chart produced by GAMBoD
65 LTE2600 user devices by form factor 50 LTE1800 user devices by manufacturer 13




Digital Dividend spectrum for mobile broadband

U USA leads the way — widespread LTE deployments in 700 MHz* spectrum arising from early switchover from
analog to digital TV. Examples - Verizon Wireless, AT&T Mobility, others.....

U In APAC the favoured digital dividend band (APAC700) is 698 — 806 MHz
U several allocations made in this band

U In Europe digital switchover (analog to digital TV) will be completed by 2012 in most countries
U Digital dividend band is 790-862 MHz (800 MHz)
U DD spectrum has been auctioned in several countries, more auctions are scheduled
U 800 MHz is often packaged with 2.6 GHz (prime LTE band for capacity / urban coverage)
U LTEBO0O networks are commercially launched, initially targeting rural areas
U LTEB8O0O is a prime band for LTE and is supported by many chipset and device vendors

0 WRC-12 agreed to allocate more UHF spectrum for mobile services in Region 1 (Europe, Russia, Africa,
parts of Middle East). This allocation, 694—-790 MHz, to come into force in 2015, is next to the existing digital
dividend band (790-862 MHz). It will enable countries in Africa and the Middle East to award digital dividend
spectrum in the 700 MHz band where parts of the 800 MHz band are used for other systems and services. It
also provides additional bandwidth e.g. for mobile broadband in Europe, and raises the prospect of
harmonization with other ITU Regions : :

* The term 700 MHz embraces some or all of the following:

Band 12: (Lower 700 MHz) 699 MHz - 716 MHz / 729 MHz - 746 MHz
Band 13: (Upper C 700 MHz) 777 MHz - 787 MHz / 746 MHz - 756 MHz
Band 14: (Upper D 700 MHz) 788 MHz - 798 MHz / 758 MHz - 768 MHz
Band 17: (Lower B, C 700 MHz) 704 MHz - 716 MHz / 734 MHz - 746 MHz
APAC Digital Dividend (APAC700): 698 - 806 MHz
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Mobile broadband in re-farmed spectrum

1800 MHz

0 More than 350 operators are estimated to have been allocated 1800 MHz spectrum
0 Today 1800 MHz is mainly used for voice (GSM) service
0 GSM traffic is peaking/reducing; momentum has swung to mobile broadband access

O Data traffic is growing significantly (for some, exponentially); operators need more capacity and
to be able to deliver a better user experience of mobile broadband

O In many markets 1800 MHz represents the largest spectrum allocation

0 60% of 1800 MHz spectrum in the top 7* EU markets is available in 10 MHz or wider
assignments

0 1800 MHz band is harmonized, non-fragmented, and often only partially-utilized

0 Potential to deploy HSPA or LTE in 1800 MHz
O FT/Orange confirmed throughput advantage of HSPA at 1800 MHz over 2.1GHz
O Several LTE operators confirmed 2 x coverage advantage compared to 2.6 GHz

0 1800 MHz RF components now available in volume production from multiple vendors

0 14 commercial LTE1800 networks launched
* France, Germany, Italy, Norway, Spain, Sweden, UK (source: Qualcomm) 15
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LTE1800 market status — strong momentum

| Band 3 |

Total spectrum: 2 X 75 MHz

Uplink: 1710-1785 MHz

Downlink: 1805-1880 MHz

Excellent choice of LTE1800 devices
50 LTE1800 devices are announced

The number of LTE1800 devices has
tripled over the past 6 months

14 commercial LTE1800

systems

LTE1800 Global Status

Poland Mobyland/
CenterNet
Lithuania Omnitel

Singapore M1

Germany DT

Latvia LMT
Finland TeliaSonera
Saudi Zain

Arabia

Australia Telstra
Denmark Telia
Finland Elisa

Hong Kong CSL Limited

Commercially launched

Commercially launched
LTE1800/2600 commercial
service launched
Commercially launched
Commercially launched
Commercially launched
Commercially launched

Commercially launched
Commercially launched
LTE2600/LTE1800 — DC-
HSPA+ commercial service
launched for consumers on
November 17, 2011
Combined LTE2600/1800
and DC-HSPA+ network
LTE1800 commercially
launched November 2011

Singapore  SingTel LTE1800/2600 commercial
service launched
Hungary T Mobile Commercially launched

Sth Korea KT

Commercially launched

50 LTE1800 devices

H Module

H Phone

H Tablet

H Dongle

i Router inc personal
hotspot

LTE1800 trials and deployments
across the world

Angola
Australia

Australia
Belgium
Belgium
Bulgaria
Brazil
Croatia

Estonia
Estonia
France
France
Georgia
Germany
Greece

Hong Kong

Indonesia

Italy

Malaysia
Namibia
Philippines
Russia
Singapore
Slovenia

Sth Africa
Sth Korea
Spain

Sri Lanka

Sweden

Sweden

Sweden
Thailand

Thailand
Turkey
UAE

UK

Movicell
Optus

VHA
Mobistar
Proximus
M-TEL
Oi
VIPnet

Elisa
EMT
Bouygues
Orange
Magticom
E Plus
Cosmote

Smartone-
Vodafone
Indosat

Three
Celcom

Bayan Tel
Tele2
StarHub
Mobitel

MTN

SK Telecom
Yoigo

Dialog Axiata

Tele2
TeleNor

Teliasonera
AIS/DPC-
CAT

True Move
Avea

Du

Everything
Everywhere
(Orange,
T-Mobile)

LTE1800 in deployment
LTE1800 in deployment for
April 2012 service launch
LTE1800 in deployment
LTE1800 in deployment
LTE1800 in deployment
Trials

Trials

800/1800MHz consumer trial
launched September 2011
Interested

In deployment

Trials

Trials

1800 MHz is an option
Trials

Trialled. All incumbents
acquired more 1800 MHz
LTE1800 in deployment

LTE1800 trial ended October
2011. Plans commercial
LTE1800 in deployment
LTE1800 in deployment for
use alongside LTE2600
Trials — 1800 and 2600 MHz
Under discussion

Plans to deploy LTE1800
Asked permission to deploy
Targeting Q4 2012 launch
LTE to be deployed in 800,
1800,2600 MHz. LTE1800
launch target of 2012
LTE1800 in deployment
LTE1800 in deployment
LTE1800 in deployment
Seeking additional 1800MHz
spectrum for commercial
LTE1800 deployment
LTE1800 in deployment via
Net4Mobility joint venture
LTE1800 in deployment via
Net4Mobility joint venture
LTE1800 in deployment
Trials

Planning trials

Trials

LTE1800 in deployment,
launch anticipated in 2012
Trialling LTE1800 in 2012.
Provisional approval given to
deploy commercial network
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LTE1800 report from GSA

Www.gsacom.com

Prepared for the GSA by:

innovation

Embracing the 1800MHz opportunity: Driving
mobile forward with LTE in the 1800MHz band

Free download for registered site users
www.gsacom.com

ENGLISH and RUSSIAN language versions

GSA website user registration page:
www.gsacom.com/php/reqister_form.php4

-

GSA LTE1800 report

Embracing the 1800 MHz opportunity: driving
mobile forward with LTE in the 1800 MHz band

Published November 16, 2011

Co-sponsored by CSL Limited, DT, Elisa,
Qualcomm, StarHub, and Telstra

Additional insights: Ericsson, NSN, and TeliaSonera

The report makes a strong case for the re-use of
frequencies in the 1800 MHz band to enable
improved provision of LTE services, and enable
delivery of LTE services even earlier

~

~

LTE1800 zone

LTE in 1800 MHz spectrum

White Papers, seminar presentations,
plus links to other key resources

LTE1800 resources: white papers, info
papers, presentations, etc on LTE1800

\ www.gsacom.com /
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Embracing the 1800MHz opportunity report: main conclusions

U Providing initial widespread coverage with LTE in the 1800 MHz band can be as much as 60%
cheaper than covering the same area with LTE using higher frequency bands

U Operators will typically deploy LTE across a range of spectrum bands in order to maximise
coverage and capacity, and to optimise their cost structures

U Deployment of LTE 1800 MHz can mean a faster time to market

O Where LTE has been deployed in another band, deploying additionally in 1800 MHz
spectrum can mean improved geographic or indoor coverage at lower cost

1 1800 MHz is a prime band for LTE deployment in virtually all regions of the world, and is
likely to be an important enabler for international roaming

O Vendors need to develop multi-mode, multi-band handsets, with capability to operate in
1800 MHz as well as other LTE bands and on other networks; specific requirements are likely to
vary by region

O In order to realise the benefits of LTE 1800MHz, regulators need to accelerate efforts to
enable refarming of spectrum in the 1800 MHz band. This is underway, but regulators should
redouble their efforts to remove barriers as swiftly as possible 78
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Spectrum bands for LTE - summary GSA)

O Prime bands for LTE FDD deployments are emerging, currently:
O 700 MHz*
0 800 MHz: Europe (digital dividend band)
0 2.6 GHz: Europe, APAC, MEA and some Latin American markets committed
O 1800 MHz for mobile broadband services — typically re-farmed, some new allocations (e.g.
South Korea)

In European markets, LTE FDD user devices need to support as a minimum:

LTE 800/1800/2600 plus (for US roaming) 700 MHz*
+
3G/WCDMA-HSPA+ in 850/900/1900/2100 MHz
+

GSM/EDGE/GPRS in 850/900/1800/1900 MHz

More LTE (and HSPA) bands will be added in the future !

* The term 700 MHz embraces some or all of the following:

Band 12: (Lower 700 MHz) 699 MHz - 716 MHz / 729 MHz - 746 MHz
Band 13: (Upper C 700 MHz) 777 MHz - 787 MHz / 746 MHz - 756 MHz
Band 14: (Upper D 700 MHz) 788 MHz - 798 MHz / 758 MHz - 768 MHz
Band 17: (Lower B, C 700 MHz) 704 MHz - 716 MHz / 734 MHz - 746 MHz
APAC Digital Dividend (APAC700): 698 - 806 MHz




LTE-Advanced

LTE-A is the next major step in the evolution of LTE. Standardized by 3GPP and
approved by ITU as meeting the requirements of an IMT-Advanced system

Key LTE-A features include:

A
Ite

Optimizing small cell performance using features such as range expansion

Inter-band carrier aggregation
0 combining more carriers mean higher peak speed, higher capacity, lower latency,
enhanced user experience, bandwidths above 20 MHz

Introduces higher order MIMO e.g. 4 x 4

LTE Advanced expected to offer download peak rate of 1 Gbps in a low mobility scenario and
100 Mbps in a high mobility environment

LTE-Advanced is backwards and forwards-compatible with existing LTE systems

Some LTE-Advanced features are expected to be commercialized in 2012

20
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LTE Operator Viewpoints

Etisalat Misr

Announcing Success of a Breakthrough 84 Mbps HSPA+ Trial NEW
Presentation by Hussein Keshk, 3G Broadband Senior Team Leader

Telstra

Spectrum: Using What We've Got NEW

Presentation by Mike Wright, Executive Director Networks and Access Technologies

Aero2

Nationwide Broadband Radio Network Based on Dual LTE Technologies
Presentation by Dr. Adam Kurianski, CEO of Aero2, Mobyland, and CenterNet

See
www.gsacom.com
for links to these
network operator
presentations

Du

Driving Broadband Innovation in UAE; Du LTE Evolution
Presentation by Dr. Ayman Elnashar, Sr. Director - Wireless Broadband & Site Sharing

Dialog Axiata

- Al tati d ilabl
Developing the LTE Deployment Strategy | o o e
Presentation by Pradeep De Almeida, Group Chief Technology Officer users with the permission of the authors

Opinions expressed in the content are the
personal opinions of the authors and do
not necessarily reflect those of GSA. The
contentis provided for informational
purposes only
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Information papers

MWC 2012 Report (Arvani Group)
Small Cells, LTE, WiFi, OTT, M2M, M-Health, Devices, Imaging, NFC

March 2012

ARVANI

ShMiR v The Arvani Report
We attended the Mobile World Congress (MVYC) in Barcslona, Feb 27-March 1. Over 67,000 Gelegates
from 205 countries gathered to discuss global mobile topics. The: good news is that mobie data continues
0 grow fast and furious. The ongoing challenges for Mobile ODEFators remain: detemining how 1o grow the
netuwork capacity to handle the massive growth of data and how to best monetize the ata irafiic

Everyone Whispering to Operators: Think Small!
Small cells are coming to the rescus of mobile cperators by Improving capacity and coverage at homes,
enterprises, and dense urban areas. These include femtocells (smallest, generally for home use), picocells,
metrocels, and microcels. Quite 2 number of operators have already deployed femiacels for consumer
use. Operators are now starting to deploy other fypes of small cels beyond consumer use for enterprises

and high-capacity public areas. / recent siudy by Informa finds that small cels wil grow 2
4 years, from 3.3 million in 2012 to 2.4 million by 2016 — about 0% of all base stations gobally. During
this periad, femtocells and picocels are 2t to grow 24 fold and 4 fold, respectively. In 2012, we will aireacy
&

fold in the next

se= small cells cuinumbering macrocels.
In addition to providing capacity and coverage, small cells ean provide additional intelligence at the edges of
the network. The main challenges will be eiiminating interference with adjacent macrocells, seamless

GSA Member Introduction — Renesas Mobile
Multi-band multi-mode devices

handovers, and scalable management of thes cells.

WiFi's Second Coming
Another big theme in the confersnce was the rise of Wi to the mobile coerator's toolkit to deal with mobile
data traffic that il reach 10.8 Exabytes (1B Gigabytes) per month by 2016, 18 fimes growth from 2011 e by,
levels. Smartphones and tablets, the main culprits for mobile data explosion, do support WiFi. Hence, P ginet 510 g,
offloading mabile traffic to WiFi could greatly help with handling capacity issues. The main challenge 9% oy e e
becomes how to deploy and manage the heterogeneous netwarks, while making it seamless for the users Hangry gicS
and manageabie by the operators. S Fegeg,
Comisining the two trends mentioned above, multi-mode small cells with support for WIFT and eeliular 18 “ive, g Extrey,
technologies (3G, LTE) will be especially intriguing to the operators. Ons can ‘;:’rasrm/ ,,;
Operators’ Dynamic Role in Over The Top Application Landscape tsigg and
Operators continue ‘o have the lovehate refationship wih the OTT players. When YouTube's director of Carg gy 0n,
global piatiorm and games partnership proudly decares that YouTube delivers 800 million video sireams a " el
day to mobile Geviees or when Facehook's CTQ! says they account for aver 20% of peak mabie Inemet iy
traffic, you know operators are getting knots in their stomachs knowing haw these video sireams and social Sy 0 9 b,
updates are clogging up their mobile network arteries. There is also the lost oppartunity for operators to or by O 17
have offered simiarly popular services. Vodafane's CEO, Vittorio Colao, urged operators to cooperate on Hing,
setting standards and then compete on offering differentiated services. One such collakoration opporiunity
for aperators is the Rich Communication Services (RCS), an initiative for operalors to offer services ike 1 it
video calling and content sharing to better compete with the OTT players. GSMA anncunced it has created . vou d"f"'fes in
a consumer-facing brand for RCS, called Joyn. Vodafone, Telefonica, and Orange are set to launch Joyn oy SHpect
branded RCS servicss this sum iy 9 wigr,
On operator's ap stores, China Mabile's president, Li Yu, said their mobie market has “fundamentally ions 7 s . . .
changed” their reverus model. It is not comparable to the Apple app stors, but allows them to seil Mte,,;?;‘fh M u Itl - Ba n d M u |t| - MO d e Dev| Ce S
at
Machine to Machine Blossoming at Homes, in Cars, and at Clin . .
The number of motle conmectec:devices wii grow from & & bilion eday o more than 12 bilion in 2020, f m C h t d t
according ta GSMA and Machina research. Connected cars are predictsd to be the top connected device e ro Ipset venador perspective
application in 2020, with 90% of new cars having some type of connectivity. Ford even inroduced a new o, wers
car, B-Max, the first ever car launch at MWC. Fort's executive chaiman, Bill Ford, talked about cars as ‘a e S o A - T
roling colctin of sensos’, cabable of reventg aseidets and redicng cengesten. Tne vison & 12 Tabing An Introduction to
© pedesirians, bioyges, cars, buses, and pubic ranspord o be all part of a connected netuork. BIY b, con
and Nissan alsa showcased their version of connected care at the " the the Panel Discussi
Connected House: This GSMA& exhibit consisted of a hvo-smry r\nuse mockup with various companies - = SCUSS
showing their innovations for M2M applications. ATAT showed its vision of digital in-home service delivery

0T Bang ote

Jaakko Hulkko, Renesas Mobile Corporation

LTE Forum 2011
Warsaw, Poland

November 24, 2011

2011 Renesas Electronics Corporation. All rights reserved.

Log in to www.gsacom.com
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Mobile broadband resources on www.gsacom.com

GSA

Glabal mobile Suppliers Assaciation
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AN
Evolu to LTE Report
i el L

GSM/3G MARKET/TECHNOLOGY UPDATE

The LTE system is standardized by
f‘ﬁ 3JGPP and delivers capacity and

data throughput enhancements

l and low latency, to support new
services and features  requiring

higher levels of capability and

performance. The standards cover FDD and TDD
modes. LTE is market reality and the nex step in the

user experience, enhancing more demanding
applications such as interactive TV, mobile video
blogang, advanced gaming, and professional
services. Data rates are significantly higher. LTE
supports a full IP-based nstwork and harmonization
with other radio access technologies

LTE is the natural evolution choice for GSMHSPA,
COMA or WMAX™ network operators. Pressure on
spectrum resources will continue, therefore: operators
shoud deploy the most efficient technologies
avaiiable to them. All 3G technologies can harmonize
1o LTE as a single unifying global standard, for sven
higher scale sconomies and simplifying raaming

@

The uptaks of LTE is a global phenomencn. The
primary drive towards LTE from operators comes
from the need for more network capacity,
performance management and improved efficienciss
to drive down the unit cost of deiivering traffic.

GSA has confirmed LTE as the fastest developin:

mobile system technology ever

301 operators are investing in LTE in
95 countries

242 operator commitments in 81 countries
59 pre-commitment trials in 14 more countries

57 commercial networks
countries

GSA forecasts 128 commerci
networks in 56 countries by en

or
TeliaSonera
TeliaSonera
MTS.
ucell

Aero2/Mobyland/Centeret
(LTE TDD from 10.05.11)
MeiroPCS

ﬂnp'r\gh‘lﬂ\ GSA - Global moblls Suppliers Assa

D Box 417 - wlrbdoarorih s CIR21 4
Phone <34 1278 438 687+ infolgsacom.

Philippines
Lithuania
Singapare
South Korea

South Horea

Saudi Arsbia
Saudi Arsbia
Saudi Arsbia
U

A1 Telekom
TeleMlor Swedzn
=

TeliaSonera

EMT

NTT DoColo
Devtsche Telskom
Smart Communications
Grndtel

[}

SK Telecom

LG U+

(57]

Rogers Wirsless
T-Mobile

Mosaic Telecom
Beil Mobiity
Wobily (LTE TD0)
STC (LTE TDD)
Zain

ATAT Mobillty
Etisalat

Telsra

TOC

El
ATET Mability
Claro

24.11.11
01.12.11
081211
134211
133211
134211
214211

pdated report

GSA: www.linkedin. convgroups?g:

LTE User Deviees: www.linkedin.c

LTE1800: www.linkedin.com/groupsgid=

LTE TDD: wavw. linkegin.com/groupe?
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REPORT: Status of the LTE

Ecosystem
January 20, 2012

technology ever

GSA (Global mobile Suppliers Association)
Www.gsacom.com

Join the discussions in our LinkedIN groups

B oeuiiand of mobs b
HSPA,, HSPA @n@ﬂ L‘T‘E

LOG IN FIRST

GAMBoD-HSPA and
GAMBOoD-LTE
www.gsacom.com/gambod

Access is restricted to GSA

member companies and network
operators. Conditions apply

LTE1800 zone

LTE in 1800 MHz spectrum

White Papers, seminar presentations,
plus links to other key resources

www.gsacom.com/Ite 1800

Linked (3]

LTE1800
www.linkedin.com/groups?=8&gid=3129390

LTE TDD
www.linkedin.com/groups?gid=3978061

LTE User Devices
www.linkedin.com/groups?gid=4146472

Global mobile Suppliers Association (GSA)
www.linkedin.com/groups?gid=2313721

483 HSPA Operator Commitments in 181 countries/territories
G S A 451 commercial operators launched in 174 countries
including 18 in 96 countries:

commercial HSPA+

Global mobile Suppliers Association

GSM/3G MARKET/TECHNOLOGY UPDATE

The path to mub broadband began with WCDMA, a 3GPP glebal
Access (HSPA), reduces latency, boosis capacity and user data speeds. HSPA is the leading mubl\e broadband
Iﬂ:hno\wg!gluba ly with 451 networks commercially launched. All WCDMA operators have launched HSPA.

peed Packel

tandard. Its first evolution - High S

339 HSPA networks support a peek uov,nlmk data speed of 7.2 Mps or more. User download data speeds typically
approach or may exceed 5.0 Mips, subject to network and user device capabilties, and in some cases user data

speeds are much higher. Capacty and nerfarmance improve with HSPA Evolution (HSPA+). 241 operators have
committed to HSPA+ deployments in 105 countries, including 187 HSPA+ networks in commercial service in 95
countries. Qver 41% of HSPA operators have launched HSPA=. Many operators successfully position HSPA or
HSPA+ &3 an aitemative o fixed broadband, with the added value of mability, reporting strong traffic and revenue
growth for mobile broadband services. 196 aperators (over 43%) have launched HSUPA in 83 counries, incuding
129 networks (85%) supporiing 5.8 Mbps peak uplnk data speed, of which 12 networks extend to 11.5 Mbps peak

117 HSPA+ commercial networks use 64QAM for delivering 21 Mops peak on the downiink, 8 netwarks support 28
WMbps (16 QAM with MIMO) and 62 networks support 42 Maps (54GAM and 2 x 5 Mz carriers). This capabiity was
enabled In 3GPP Release 3, which also allows 42 Mbos to be achieved by combining 2 % 2 MHz MIMO and 64QAM
in a singie 5 MHz carrier. Using 16QAM instead of QPSK on the uplink doubles the peak rate to 11.5 Maps.

HSPA+ has a strong evolution path. Relsase 8 combines multicarmier and MIMO technologies in 10 Mz bandwidth
to reach 84 Mbps pesk downlink. Using multicarrier on the uplink doubles the peak rate to 23 Mbps. Standardization
beyond Release 9 leads o the realization of downlink data speeds exceeding well over 100 Mbps.

Related resources for GS users to download com include
? IDREIamne e R e e s B o
S mLTE LD s D s T S

GSA's own-researched database 2 launched HSPA devices includes 245 rpmdun‘slmpared 0 62 ayear apo).
* G2 euis sumpart 42 Mops DO-HSPA+, and 160 HSPAIHSPAL proaucts support LTE. See TiSPA Daices Survey - Key

483 HSPA network commitments in 181 countries/territories

Americas: 115 networks | APAC: @2 networks | Europe: 176 networks | Middle East/Alnica: 56 networks |

451 commercial HSPA operators in 174 countries/territories

= 339 commercial HSFA n
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