MARAVEDIS

Telecom Market Research & Analysis

WIMAX, LTE and Broadband Wireless
Worldwide Market Trends 2008-2014
-5™ Edition-

February 2008

Authors:

Adlane Fellah
Robert Syputa
Jeff Orr
Cintia Garza

Research Assistant: Basharat Ashai



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Copyright ©February 2008
Maravedis Inc

All data contained in this report is proprietary to Maravedis Inc and may not be
distributed in either original or reproduced form to anyone outside the client’s internal
organization within five years of the report date without prior permission of Maraved is
Inc. The material contained herein is for individual use of the purchasing Licensee and
may not be distributed to any other person or entity by such Licensee including, without
limitation, to persons with the same corporate or other entity as such Licen see, without
the express written permission of Licensor.

Maravedis Inc makes no warranties express or implied as to the results to be obtained
from use of this report and make no warranties express or implied of merchantability or
fitness for a particular purpose. Maravedis Inc shall have no liability to the recipient of
this report or to any third party for any indirect, incidental, special or consequential
damages arising out of use of this report.

Maravedis Return Policy

Downloaded or sent reports in any format are not refundable, nor credited under any
circumstances. It is the sole responsibility of the buyer to verify through the Table of
Contents and the Executive Summary that the report fits its information needs.

About Maravedis

Maravedis is a leading research and analysis firm focusing on BWA technologies
including WIMAX, UMB, LTE and Ultra Mobile Broadband. Maravedis has
established itself over the years as the most credible and reliable resource for
market intelligence in the broadband wir eless industry. Maravedis works with
equipment vendors, service providers, regulators and the investment community
to produce a sound market analysis based on hard primary data and an in -depth
understanding of technology, market and regulation trends. Maravedis’ mission is
be the most trusted bridge between the world of emerging technologies and the
world of real deployments and sound business models.

Copyright ©February 2008 Maravedis Inc 2



» MARAVEDIS

ORDER FORM
“WIMAX, LTE and Broadband Wireless (Sub-11GHz)
Worldwide Market Trends 2008-2014 — 5th Edition”

Fill in the order form and fax or email it to us.

Name
CHOOSE YOUR OPTION:
SINGLE USER (PDF Protected) USS$ 3 495 [ ] Position
5-USERS LICENSE US$ 4995 [
SITE/DIVISION LICENSE US$ 6 995 [ ] S
GLOBAL LICENSE US$ 9 995 ] rganisation
UPGRADE OPTIONS Address
SINGLE to 5-USERS US$ 1500 [ ]
SINGLE to SITE/DIVISION US$ 3 500 ]
SINGLE to GLOBAL US$ 6 500 [
5-USERS to SITE/DIVISION US$ 2 000 [ ] _
5-USERS to GLOBAL US$ 5000 [ Town/City
SITE/DIVISION to GLOBAL US$ 3000 ]
TOTAL ZIP/Postalcode
Country

* All prices are subject to change without notice.

Telephone

HOW WOULD YOU LIKE TO PAY:

Fax
I have arranged a bank .
transfer || Contactusat: +1 3059923196
Email
Bill my credit card | ] Goto credit card details
Signature
CREDIT CARD DETAILS:
VISA [ | MASTERCARD | | AMERICANEXPRESS | |  Card Security Code‘ H H H ‘
(3 or 4 digits)
Card Number:
Expiry Signature
PLEASE RETURN THIS ORDER FORM TO MARAVEDIS INC. :
410 Rue des Récollets, Suite 301 Phone Numbers: For further information: afellah@maravedis-bwa.com
Montréal, Québec, H2Y TW2 General Information: +1 305 865-1006
Canada Sales: +1 305992 3196

Fax:+1 514 313-5465

Maravedis Inc. makes no warranties express or implied as to the results to be obtained from use of this report and/or database and make no warranties express or implied of merchantability or fitness for a particular purpose.
Maravedis shall have no liability to the recipient of this report to any third party for any indirect, report to any third party for any indirect, incidental, special or consequential ddamages arising out of use of this report or database.
Maravedis return Policy: Downloaded or sent reports and datahases in any format are not refundable, nor credited under any circumstances. It is the responsibility of the sole buyer to verify, through the samples, Table of Content
and the Executive Summary the report fits its information needs



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Table of Contents

EXECUTIVE SUMMARY ...oiiiitiie ittt ettt e st sitteaesstteesntseaasssaesssaes sasteeesssseesasseeesnsseesnsses sasseeesnseees 13
1 BROADBAND WIRELESS: A MARKET FORCE TO BE RECKONED WITH .......cccccveviiirnnee. 33
1.1 MARKET DRIVERS ...t iuttttittetesitttesstieas shteeesntteeassteee s st e e astees sabbeeasbeeesnbeeesasbeeeanbees sbbeesanbeeennnns 33
1.1.1 Residential Fixed and Portable APPliCatioNS ...........ccueeiiiiiiiiiieei e 34
1.1.2 Business Fixed and Portable AppliCations ..o e 39
1.1.3 Government Initiatives: Reduce Digital DIVIde ...........ccccoiiiiiiiiiiiin e 40
1.1.4 Municipalities: The Domino Effect from Local ACCESS .......ccevvvvrrrieriiciiirees ceiieeee e s 43
1.1.5 Dial-Up Users: Extinction or Easy Market Shift to Wireless Broadband Access? ....... 44
1.1.6 Backhaul for BWA, Mobile, and Wi-Fi NEtWOIrKS .........ccccoviiiiiiiiieiiis e 46
1.1.7 Operator Value-Added SEIVICES .......uvuiiiiiiiiieeiiiiiiies cetier e e e st e e s e e sevreeeeessnnees 48
1.1.8 IP-enabled “OVer the TOP” SEIVICES .....cccivciiiiie i et e e see e s e sne e e s rreeeeennns 54
1.1.9 Public Safety and Homeland DEefENSE ..........vvvveeiiiiiiiiie it e e 56
1.1.20 Satellite NEITWOIKS ...t e et e e e e e aaee eeee s 59

1.2 WIRELESS TRENDS 2007 ....uviiiiiiiieeititeestteee st eee sttt e s stteeessbeeesstaeessat teesnbeeesnsbeessnbeeesnbeeesans seenes 68
1.2.0 2007 0N FEVIEW ...veiiieiiitiiee ettt e e ettt et e e e ettt e e e e e aabbe e e e e e shbbeeeeeaanbbeeeaesaabnbeeaeean bbneaaaeannes 68
1.2.2 Mergers, Acquisitions, and Partnering trends ..........cc..eeeeiiiiiieeiin e 74
1.2.3 Technology Ownership and IPR ... e v 79
1.2.4 The ROAU 10 4G ..ottt ettt sttt ettt e e st e e sat e e snbte e e s teeennneeas 80

1.3 MOBILE CELLULAR IMARKET ....uuuiiitititietitetetaaaaaaas taaaaasssssbsseseeeaetaaaaaaas sesaaannnssnbsssseeeeeaaaaaaaes 1n 88
1.3.1 Mobile Market StAtISTICS .....covuieeiiiie e et e st et e e e e 88

G P20\ o] o 11T AN o] o] 1o 1o g =SS 94
1.3.3 Mobile Broadband ROGAMAP ......ccvvveiieeiiiiiiiee it ceee e st e e e e s e e e s e sas seeeesnenneeeesennes 118

2. BWA AND WIMAX MARKETS ANALYSIS 2000-2007 .....ccuveterueeeiiieeeiieees sreeesiieeesieeeeseeeas 121
2.1 SERVICE PROVIDERS ANALYSIS ..utitiiittteeitieesittte st eeesnteeesatseesssbeessnsaeesas eeesssesssnsneessnsesennnns 121
2.1.1 Global Deployment TrENAS ......cccoiiuiiiieeiiiieee e ittt sebe e e e s e sabeeeaeans 121
2.1.2 Global WIMAX SUbSCriber Trends .........coooiiiiiiiiiiies et e 124
2.1.3 SErviCe REVENUE TIENUS .....ueiiiiiiiiiiiiie e iiiites ce ettt e e et e e e e abeeees 2o sabeeeaassanneneeaeaanns 128
2.1.4 Equipment Deployment TrENAS .....c.ueiiii it et 2eeeninreeeaaaans 129
2.1.5 APPICALION TIENAS ...eeiiiiiiiiiie ettt ettt et e e et be e e e e sab e e e e e e e aas baeas 130
2.1.6 Regional GeographiC TrENAS ........ccuuiiiieiiiiiiie et ere e e s seee e e e e e e e e sas sreeessnnnneeeeeaanes 131
2.1.7 SPECIIUM ANGIYSIS ..eeeieiiiiieiee ittt e st e e s s e e e s e e e s an reeeeesstaae e e e e annraneeeeeans eees 133

2.2 GENERAL EQUIPMENT BWA AND WIMAX MARKET ANALYSIS 2000-2007 ......ccovvvviieiinieeinnnnnns 138
2.3 SOLUTION VENDOR ANALYSIS ...iiiiieeitisiaaiiitittetttes seetaaaaaeaaassaaaaansnsbsbsses seeeaaaaaeaaassasaaaansnnrnnes 153
2.4 CHIPSET VENDOR ANALYSIS ..iiiiiiiiiiiiiiaututeteseeees teetaaaaaaasasaaaansnbsbssseeee teaaaaaeasssssaaaaasnsnnssseees 163

3 REGULATORY ENVIRONMENT ....eitiiitiiieiiiie ittt e siieee sttt st taee e s aesnneeessneeeesnnneesnneeees 168
3.1 IMT-2000 AND IMT-ADVANCED ANALYSIS ..eeitttteiuteeeiteeeesiteeess eeessseeeesseessnsseesssssessn seeesssnees 168
3.2 SUB-1 GHZ PROSPECTS ...tteiuttttiititesittteasitees seteeessteeesaseeessteessnsees sabbeesanteeesnstessanbeeesnsees sennes 171
BB WAPECS ...t e e bbb as e e et e e e e b e e e 174
3.4 ONGOING SPECTRUM ALLOCATIONS WORLDWIDE 2007-2008 ........cceveiiiiieriiieiiies srvveeesieens 178
3.5 CHALLENGES AHEAD ....uttiieiitieeiititeesiteee st et estteeesateeessbteeesateeeas seeeasbeeesnbeeeaasbeeesnteeees beeennneeas 190

4 STRATEGIC COUNTRIES BWA/WIMAX ANALYSIS ...ttt e 191
A1 AUSTRALIA ...cettttte e e ettt ettt et e e e e e e e e e e e e o e s b e babes et eeetaeaaaaasasaaaaannsbabebes seeeaaaaaaeaessasanannnnns 191
I A O TU g1 YA = 7= Tod (o [ o 18 [ o SRR 191
4.1.2 ReQUIALONY ANGIYSIS ...vveeeeeiieiieiieeiiiiieete et cttee e e e s st e e e s s staaeeee e srtraeeeessnteneeeesnnnnaneaees e 192
4.1.3 Major BWA/WIMAX PIAYEIS .....veieeeiiciiiie s e eiieees seitteeeesesnsieeeeessnsaeeees sensneeeessnnsnseneess 200

B2 BRAZIL «eeeeteetete et ettt e e e e e e e e e be e bttt e et eeaeaaaeeeeeeeaaaaaan hebereeeeetaataaaaaaeaeaaaann 205
4.2.1 Country BACKGrOUNG ........coiuuiiiiiiiiiiiiiie e ettt bt e e e e e e e e s ebeneeae e s e 205

Copyright ©February 2008 Maravedis Inc 3



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

4.2.2 RegUIALONY ANGIYSIS ....eeiiiiiiiiiiie ettt ettt e e e ebb e e e e e e sabe e e e e e annbeneeae e e 208
4.2.3 Major BWA/WIMAX PIAYEIS .....eeiieiiiiiiiee ettt ettt snbteeeaesanneeeaenas 214
4.2.4 MArKEE FOIBCASES .. .uteiiiei ittt ettt saib e e e e e ab e e e e e e e sanbeee e sannees 218
A3 CHINA .ottt et ettt ettt e e e e e e e oo oo oo aaatee e ettt eeeeteaeeee e e e e e e e aanbas eeeeeeeeeaaaaaeaeeeaaaaananres . 219
O I @ 10 g1 1A == Tod (o [ o 18 [ o SRR 219
4.3.2 ReQUIALOIY ANGIYSIS ...veeeeeiiiiiiieeeiitiiee e et sttt e e e s sttt e e e s s staae e e e e srtaeeeeessnnteneeessnnsenneaees e 221
4.3.3 Major BWA/WIMAX PIAYEIS ....uveiieeiiiiite e s iieiee s setiteeaesssssteeeesssnnnaeeaes senseeeeessnnsnneneens 227
4.3.4 MATKEE FOMBCASES ..eoiiuviiiiitiie ettt ettt ettt e e st e e s sbb e e e sebeeesnbeee e heeens 229
AL INDIA ...ttt ettt ettt e e e e oo e oo o e aaan e bt tee et eeeeaeaeeeeeaeaa e aaas hbebeeeeetaaaeaeeaeeaeaaaanas be 230
4.4.1 CouNntry BACKGrOUNG .......cooiuuiiiiiiiiiiiiie e ettt bt e et e e e e s ebeaeeae e s o 230
4.4.2 RegUIALONY ANGIYSIS ....eeiiiiiiiiiiie ettt ettt e e e ebe e e e e e e sabe e e e e s sanbrneeae e e 231
4.4.3 Major BWA/WIMAX PIAYEIS .....eeiiieiiiiiiiee ettt ettt snbaeeaaesanneeeaen s 234
4. 4.4 MArKEt FOIECASES .. .eeeiiieiiiiiii ettt ettt ettt saab bt e e e e e sab e e e e e e e sanbeeeas sannees 235
I Y N RO TPPRPRPN . 236
4.5.1 Country BaCKGrOUNG ........coouiiiiiiiiiiieiie e ettt bt e e e e e e e e e s ebeaeeae e s o 236
4.5.2 ReQUIALOIY ANGIYSIS ...vviieiiiieiiiiieeiiiiee e et cttte e e e s sttt e e e s s st eeeae e srtaaeeeessnnteneeeesnnsenneeees e 238
4.5.3 M@JOr WIMAX PIAYEIS ...ceeeiieiiiiee e e it e e et ettt e e e steee e e e s sstae e e e s sn teeeeessnntaaeaeessnnsnneeenans 240
4.5.4 Challenges to Realization of WIMAX ........ooiiiiiiiiieec s e v e e e e eesnees 241
4.5.5 MATKEE FOMBCASES ..eeiiuviiiiiiii ettt e sttt sttt e e e st e e s sbb e e e sebeeesnbnee e reeens 241
4.6 SOUTH KOREA....cctttiiiieee ettt ettt et e e e e e e e e e e s s o s e aabbes eee et etaeaaaeaeesasaaannbabbes seneeeaaaaaaaaaeaeans 242
O A @t TU g1 YA = = Tod (o [ o 18 [ o SRR 242
4.6.2 ReQUIALONY ANGIYSIS ....eeiieiiiiiiiie ettt ettt e e e ettt e e e e e sabe e e e e s sanbeneeae e e 244
4.6.3 M@JOr WIBRO PIAYEIS ...cooiiiiiiiiieee it ettt ettt et e e e sibe e e e e e e sanbeeeaeaan 246
4.6.4 KT WIiBRO CPE Breakdown on Cumulative Basis (Ending Dec. 2007), by Type and
YU o] o] 1= SO PO RPT R PUUPURRRN 248
4.6.5 MArKEt FOIECASES .....ueiiiiiiiiiiii ettt ettt e saabb e e e e e e anbe e e e e s e sanbeeeas sannees 249
A7 RUSSIA ..ttt ettt ettt e e e e e oo e e e oo oo ba b b es et ittt et aaaa e e e e e e aa e aanbabree feeeetaaaaaaaaeeaaaaannanrnre 250
o Ot TU g1 (YA = 7= Tod (o [ o 18 [ o SRR 250
4.7.2 ReQUIALOTY ANGIYSIS ...veveeiiiieiiiiieeietiie et et cttee e e e s st e e e e s staae e e e e sntaaeeeessnteeeeessnnsnnneeees e 252
4.7.3 Major BWA/WIMAX PIAYEIS ....uveiieeiiiiiee i ettt es seittee e e s e snsieee e s ssnnnaeeees snsneeeessnnnnsenaens 254
A.7.4 MATKEE FOTBCASES ..eiiiuviiiiiiii ettt e sttt sttt ettt e e st e e s sbe e e e sebeeesnbeee e aeeens 257
A8 TAIWAN ...ttt ettt e ettt et e e e e e e e e e e aa s e aababees £eeeetetaaaaeeasaaaa s nnnbebeee £eeeeeaaaaaaeeeeaaaaannrnrnre 258
4.8.1 CouNtry BACKGrOUNG .......cooiuiiiiiieiiiiieiie e ettt bt e e e e e e e s abeaeeae e s o 258
4.8.2 ReQUIALONY ANGIYSIS ....eeiiiiiiiiiiiee ettt ettt ettt e e e e ebe e e e e e e sabe e e e e s sanbeneeae e e 261
4.8.3 Major BWA/WIMAX PIAYEIS .....eeiiieiiiiiiiae et ettt e st aibaee e snbbeeeaesannseeaenas 262
4.8.4 M-Taiwan DeploymeNnt PrOJECLES .......oocuuuiiiaiiiiiie et ettt e e 265
4.8.5 Equipment Suppliers’ Contribution to M -TaiWan ............cccceeiiiiiiiiees e 268
4.8.6 MArKet FOIECASES .. ..eiiiieiiiiii it ettt catb e e e e e e e e e e sanbeee e sennees 270
.9 UNITED STATES ..tttttttttaaaaataiaaaaatuttas eeeetetaaaaaaaaaaaaaaaaasarbss eeeetataaaaaaaaassaaaaasnsabees seneeeataaaaaaasans 271
e A @ 10 g1 1A == Tod (o [ o 18 [ o SR SPER 271
4.9.2 ReQUIALONY ANGIYSIS ...vveeeeeiieiiiiieeieiiee i e et cttee e e e s st e e e e s staae e e e e srtraeeeessnaneeeessnnsnnneaees e 273
4.9.3 Major BWA/WIMAX PIAYEIS .....vvieieiiiiiiee e e e et es settteea e s s ssnieeeeessnnsseeees senseeeeessnnsnseeeens 276
4.9.4 MATKEL FOIECASES ...eoiuviiiiitiie ettt ettt ettt e e st e e s sbb e e sebeeesnbbee e heeens 278
5 WIMAX INDUSTRY STATUS AND PROGRESS .......ccovtiiiiiie it cetieeesivee e siee e ssiaeessnnes sens 279
5.1 WIMAX FORUM, INDUSTRY TRADE ASSOCIATION .....vuteiiureeertieessnteeeas eessreessseeesnsreessnseeesns oo 279
5.1.1 Membership Goals and Ecosystem Value Propositions ..........ccccoceeeviiiiiines veiiieeenn, 280
5.1.2 WIiMAX Forum 2007 Objectives and Progress Measurement ...........ccccoecvveeeeennnn e 283
5.2 WIMAX FORUM WORKING GROUPS ......utvtiiiiiieeiiieeiiteeees theeessteessstseessnseessnteeess saeeesnneessssneessns 285
5.2.1 Application Working Group (AWG) .......ceeeo it seiiiea e e e e sanneeeeeens 285
5.2.2 Certification Working Group (CWG) ......eveeiiciiiieeiiiiiieee e citiee e e s s siieee e e s snnaee e e snnveeees 287
5.2.3 Evolutionary Technical Working Group (ETWG) ....cccoviviiiieiiiiiiiee et e eeiiee e 292
5.2.4 Global Roaming Working Group (GRWG) ........cuiviiiiiieieee s ceeeriieee e s siveee e e . 293
5.2.5 Marketing Working Group (MWG) ........ceeeiiiiieieeeiiiiiees cesiieeeesssteae e e e s snntnnees sennnneeeees 294
5.2.6 Network Working Group (NWG) ......evueeeeeiiiiiieee e ciiies ceeeriteee e e e s snteee e e s snnnnnes seesnnneneeennns 296
5.2.7 Regulatory Working Group (RWG) .....uuieeeiiiiiiieeciciiieees ceiiee e e e ssiae e e e s snntnanees sennnnenees 299

Copyright ©February 2008 Maravedis Inc 4



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

5.2.8 Service Provider Working Group (SPWG) .......uueiiiiiiiiiieeiiis e . 302
5.2.9 Technical Working Group (TWG) ......eeiiiiiiiiiiiee e ettt s e eaeeeeee s 302
5.3 CURRENT STATUS OF 802.16-2004 CERTIFICATION ...eciiutteeruteeessireessieees sreeesssneessnneeesnsneesnnnes 304
5.3.1 802.16-2004 Certification ProfileS .........cccceioiiiiie s e cernnreeee e 304
5.3.2 WIMAX Forum Certified ProdUCES .........ccoiiiiiiiie s cesrieee s svee e e e s sneees cennnneeeee s 308
5.4 CURRENT STATUS OF 802.16E-2005 CERTIFICATION ....ccttveviiriiuiiniansieseaes eeeesssssnsinnnaeaaaes 310
5.4.1 Mobile WIMAX Certification Profiles ..........ccccueviiiiiiieiee s v e 310
5.4.2 Mobile WIMAX PIUGFESt VENUOIS .......cvviiiiiiiiiiee e ciiiies cessieee e e s snitee e e s s snvenes sennnnneeeeeas 312
5.4.3 Mobile WIMAX Certification WaVES ..........coccviiieeiiiiiieies ceiiiee e e sssiieee e s ssnaanee e snvaeeees 315
5.5 THE FUTURE OF CERTIFICATION ....utitiiittieeiteeesstteessis teesnteeesstseessnseeesasaeesans seesnseeesssnesssnsesesnns 317
6 CLEARINSIGHT WIMAX AND LTE IPR ANALYSIS .....ooiiiiiiie ettt e 320
5.1 4G PATENTS 1.ttteiittieeiiteteestteeesitees sabeeesstteeesabeeeasteeeessbees sabeeeeabbeeesnbeeeeabeeeeanbee sbeeessbbeeesnbeeennes 321
6.1.1 The Contracting Timeline between IPR and Commercial Adoption ...........ccccceeeeene 322
6.1.2 Segmentation Of IPR ... .t s e e e e e 322
6.1.3 WIMAX IPR Stake HOIUEIS ......ccoooiiieeeee e e e 325
6.2 EMERGING TECHNOLOGIES THAT LEVERAGE 4G IPR ....cciiiiiiiiiiie s et 328
6.2.1 GraphiCS/Photo & IPTV ... ettt e st e e e st eeesennan e e e e snrnneeaeeanes 329
6.2.2 Smart Distributed WBB Networking (SDWN) .......covieiiiiiiiieeeiiiiees ceeriieeeeessnnneeeeeeanns 329
6.3 EFFORTS TO MITIGATE CONTENTION IN IPR ..ottt et e e evveennnns 330
LR B V1V G o 1 o S 330
6.3.2 NGMN OrganiZatiON ..........uuueeeiiiiieeee s it eeeeessieee e e s s seareeee s st eeeesesssteeeeesansseeeeesssns oes 331
6.3.3 Standards Setting Organization (SSO) POIICIES ........cooiiiiiiiiiiiiiiiiee s e 331
6.3.4 3G LICENSING LU, ..eeeiiiiiiiiiii et ettt e e st a e e s bbb e e e e s beeeaas 331
6.4 EFFECT OF COURT DECISIONS AND TRADE RULINGS ..ccctviieiiiieeiitieesiee e e 332
6.4.1 Broad Impact Of DECISIONS ......cccoiiiiiiiiiiiiiiii e et vt e e e raereeea e 335
6.5 WIMAX & LTE 4G IPR ROYALTY ESTIMATES ....ciiiitiiiiiiiiesiieeeiiies sveeeesiieeesneeeeesnneeesnees saneeas 335
B.5.1 WIMAX ettt ettt ettt ettt n et ettt e e e bt e b et an eeeabbe e e nnbee e e nns 335
B.5.2 BG-LTE ..ieieeitiiie sttt ettt e bbb n e e e nbe e e nbee e e nnes 336
6.6 CONCLUSIONS AND COMMENTS ...iiieiiitiieeiittiitiiaees seeaeeseeesssstesssnsnsaeaaaas eeeesssssnssnnnaaeeaaes 337
7 “4G” CONVERGENCE, ANALYSIS OF MARKET IMPACTS AND HARMONIZATION ....... 338
7.1 ACCELERATION AND CONVERGENCE OF LTE ...iiiiiiiiiiiiiiiiii i et e e e e e s e e aee venannns 338
7.1.1 The False Premise of “Long Term Evolution” VS. WIMAX ........ccccoiiveeiiiiiineeees e, 338
7.1.2 Key Distinctions Between WIMAX and LTE ........ooiiiiiiiiiie e e 339
7.2 ARE WIMAX AND LTE COMPETITIVE OF COMPLEMENTARY ? ..vviiiiiiieeiiieeeiteeeesiee sesireeesineeens 341
7.2.1 WIMAX for Alternative OPEIatorsS .........coioiiiuiiiiaeiiiiiis ceeeiiieee e e eiiiee e e s 2esabeeeeeeeas 341
7.2.2 Advantages Of WIMAX ... ...t et e e et e e e e e snraee e e e e aanes 343
7.2.3 Key Market Success Factors for LTE .....coooiiiiiiiiiii e e 344
7.3 LONG TERM MARKET DETERMINANTS ...utttieiutieeiteteestteee st ceessteeesssneessntseesssseessns seesssneessneeesns 344
7.3.1 “The Clash of the Titans” — IC as the Baseline Enabler ...........ccccocveviviieee e, 345
7.4 THE ACCELERATION CAUSED BY COMPETITION FROM WIMAX, OPEN ACCESS CONVERGENCE,
AND INTERNET TIME ...ttt iiiiii i eeeetttittise e tee e e e e et et e ee s taa b s s e s e e 2aeaeeeeesaaseabeaaaa s e eaeeees teeeeessessnnnnnnns 350
7.4.1 Accelerated Pace of Regulatory REfOrm ........ccceveiiiiiiiii i e e 351
7.4.2 3G-LTE: Pushes to “Embrace and Extend” Technologies and Virtues of WiMAX .... 351
7.5 WIMAX PUSHES TO RAMP THE RACE FOR INNOVATION AND ADOPTION ... ..utiiiiieesireeesieeenne o 351
7.6 WHICH BEST FITS THE NEXT GENERATION FOR WIRELESS, WIMAX OR LTE?....ccoviiieiiiinne 351
7.7 MERGERS/ACQUISITIONS AND PARTNERING TRENDS ......uvtieiiiieesitieesieee e eeeesireeesnieeesnnnee e 352
T.BKEY M & A ACTIVITY 1etttttieeitteeetteee sttt e et esbt e e sete e e sttt e e sateeean beeeabeeeesnbeeeabbeeesnbaeean beeeennneeas 352
7.8.1 Key IPR ACQUISITIONS & TreNAS ....coueeiiiiiiiiiit et ettt e e e eieeeea e 354
7.9 NOKIA AS A CASE EXAMPLE ......itiitiit ettt ettt sttt e e sbb e e st e e snbe e e snbeaeens o 354
8 NOKIA ORGANIZATION AND STRATEGY ...otiiiitiiiiiiie ettt seiteeesiee et steeessnaes sanvees e 357
8. LEVERAGE ...ttt it tet ittt 4 et e e e et e ettt et e et e e e et r e e e aaes teeea e et aaas 359
S I o | SRR 359
S0 2 | = PSPPI 360

Copyright ©February 2008 Maravedis Inc 5



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

8.1.3 ReIALIONSNIPS ....eeiieiieeiiieie et et £ e ettt e e e e e ab e e e e e snbaae e seannreeaaeas 361
8.2 OPEN DEVELOPMENT ....ceiittieieiittttttttreeeees eeeeeeeseseiasaassstsbereaeees taaeeeessesesasssstsbsssasrerees eeeeeeeans 361
8.3 WIMAX & LTE DECOUPLING AND TRANSFORMING INCUMBENT REVENUES ..........ccoeeeveeennnnnns 361
8.4 RADIO ACCESS EVOLUTION & STRATEGY ...uuiiiiiieieieitieeeeeettts ceeeesttaeeseeatnsesssstnnaas ennneeseenen 362
8.5 INTERNET SERVICES ....uiiiiitiiieiittieeeeeetit ceeeeeataeeeeee bt e e e e e e e st seattaaaaeeaaansaesestannaaases saeeeeeesran 363
8.6 OPERATOR'S VISION ..uuuiiiiitiieeeettie e e ettt ceeeeetaae e e e e e tta e e e e e e st seettasaaeesaaansaesessannaaeees saneeeeenran 366
8.7 NOKIA’S GLOBAL NETWORKS SOLUTIONS CENTER - GNSC ..o e 366
8.8 BROADBAND SERVICES .....ouuuiiiiiitteieetittiaaeas tttaaeeeeettaaeeseettaaeseats aaaeeeestansaessstnnaaaesestann sesrenns 367
8.9 BUSINESS FOCUS ... oottt e e e e et e e e et e e e e et teeeeeeeata e e e e eesta s eeesasann saeeenannaeeenes 368

8.9.1 Support Multitude BUSINESS MOEIS ......coooiiiiiiiiiiiiiiei e e i 368

8.9.2 Transform, Leverage, ConSOldate ............occuiiiiiiiiiiiiis i s 368

8.9.3 TraNSTOrMALION ..uuueiiiiieii et et e ettt et e e e e e e e e e e e e e e ee st e bt e reeeeaens 369

e I O 1S T @ Y R 370

B.0.5 DBVICES i ettt e e e e e e e et e e aaeaeaeeereaarra————— 370

8.9.6 Be Industry Environmental “4G as Catalyst” Leader .........ccccooiiieieiiiiiins v 371
8.10 OVERALL PRIORITIES .. .iitttuiieiiitiie e ee ettt e es eetttia e e e e et eaeeeeeata e eeees taaeeaeesnanaessssannaaasesrans eeresrnnn 371

8.10.1 COSt REAUCLION ....cooiiiiiiiitiitite ittt eeee e e e e e e s teeeeeeeeseseeebabbbbrrrrreees saeeeens 371

8.10.2 LOCAtiON-BASEU SEIVICES ......cooeeiiiiiiiieiiiiieeees eeeeeee s eeeceb bbb e e e e e ees eeeeesesessnrararreaeees 372

8.10.3 ENLEIPIISE FOCUS ...eivieiiiiiiiee e iiitiee e e s e ettt e e e s st e e e e e st e e aesas taeeeeesanteaeeeeeantaneeeeaan srees 372

8.10.4 Launch Pad for NEW BUSINESSES .........cooieiiiiiiiiiiiiiiees ceeeee et aeeeeeeeeeans 372

8.10.5 Multi-Radio, Smart CONNECLIVILY ........cveeiiiiiiiieeiiiiiies ceesieee e s ssee e e e s ceennnreeeeeas 372

8.10.6 Business Services & Hosted Services Consulting ...........coooviiiiiiiiiiiin e 373

8.10.7 MODIIE PAYMENTS ...coiiiiiiiiii et et et et e et e e e e 373
8.11 DEVELOPMENT RACE - ALWAYS CONNECTED MOBILITY ....cooiiiiiiiiiiriirieeeeeeees eeeeeeeeesennsnnnanes 374

8.11.1 Spatial/Architectural DOMAIN .......c..ueiiiiiiiiiie et e e e e 374

8.11.2 Smart Distributed WBB Network (SDWN) ........ooeiiiiiiiiiiieeiiie e 374
8.12 MAJOR CHALLENGES ... citttiieiiitiie e e et ettee e cettaaeeeeett e e e e ee st e eeees taeeeeeeanan e essstannaaasestans aeresrnnn 375

S 2 R I 1Y ] = £ T [ o | S 375

8.12.2 Gaining Adoption of OVI POrtal.........ccceiiiiiiiieeiciiies e e e e snreeee e 376

8.12.3 Catalyzing WIMAX=LTE to Optimal EffeCtiveness .........cccccovviuririeiiiiiie eeviiiieee e 377

8.12.4 Most Trusted Yet Creative Business Services Provider ..........cccccccvvvvvvveveeeee eeeeenn, 378

S D2 S o =TS o 1 P 378
8.13 NOKIA ORGANIZATION ....cceieieieeeiiittttrrereeees eeeeeseesesaaaiasssstsrereeres taeaeeesssesasassssrsrsssssreees aeeees 379

9 MARKET FORECASTS FOR 2008-2014 .......ceeeeiii ettt ettt etabaaas reenee e e e e e 380
9.1 ONTHE SAME PATH AS WI-FI2 oot ettt e e e e e e e e e e e e e e e e e saaaraees 380
9.2 WIMAX AT A CROSSROADS: THE “TIPPING POINT ....cciiiiiiieieiciititttreeee teeeee e e e e e e e e s eeanrsranneees 386
9.3 THE ADDRESSABLE MARKET ...ccceiiiiiiiiiiiittttttreeees eeteeeeesesassesisssasssssaeses eeeeeeeesessesesasssnssrsssenes 391
9.4 BWA AND WIMAX MARKET FORECASTS ....cceiiiiiiiiiiitititreteeees teeeeeeeesesesstsbarbareaeeees saeeeesaeaeans 392

9.4.1 Methodology and Organisation of the FOrecasts ...........ccccccevvviiveeeiii ceve e 392

9.4.1 SUDSCHDEI FOrBCASES .....ccoii ittt e e s teeeee e e e e s e e eaabeberreeeeees . 395

9.4.2 Equipment Market Forecasts 2008 -1014..........c.cceeeiiiiiieeeeeiit ereeserieee e snreee e e e enn e 398
9.5 WILL THERE BE A MARKET FOR 802.16-2004D7.....couuiiieiiiiie e eeeetie et e e e e e eee aea 422
9.6 CHIPSET MARKET FORECASTS ..uuuiiiiiitieeieeettte e e e e ettt eeee ettt e e e e eeaaa e e e e e ataa e seeatan e esestanaeeeestannns 423
9.7 ASN GATEWAY FORECASTS ...ieieiiiiiiiiiiiititittreeees eeteeeeeseeassesisaababaraeaes eeeaeaeesessesesssssrsrssreees 425
9.8 PESSIMISTIC MARKET FORECAST SCENARIO ......ccceiiiiiitititiiiereeeees eeeeeeesesesensnssssssereeeees eeeeeens 425
9.9 OPTIMISTIC MARKET FORECAST SCENARIO........ccieiiiiitttirtereeeees eeeeeeeeesesiiisnsssssneseerees eeeeeeeens 427

Copyright ©February 2008 Maravedis Inc 6



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Appendix Table of Contents

1. Accton Wireless BroadbDand ...........oooiieiiiiiiiiiiies et e et e et e e e e s e e s s sa e e e s e sbbeeesesaan seeseenen 4
DY o I . G 7
I | 2 (@@ 1Y I (a1 (=T g F= 1o = | 9
A | £ o - o SRR 11
LT Y (o= 1 =Y I I T = o | A 17
LT | = | 21
B V= T o o 23
S Y o 1T i (o TN NN = Y0 SO 30
L TR A 4 (o1 | T 33
O DR AN 110 TP 35
N 4 =Y O o] 1 1 o DT PP TP PP TP PPPPPPPPP 37
12. Axxcelera Broadband WITEIESS ........ue i ettt e e e e e e s et s e e e enaae e e e e aaaas 40
T = 1= ToT=T=T o TN 42
O T N | TR 44
15. Cambridge Broadband NEtWOIKS ...........cooiiiiiiiiiiiiies e cerraer e e e s anae e e e e snneees 46
G @ 411 PP 48
A Tt Yo ] [ 50
18. FreeSCale SEMICONAUCTON ........uuutieiiiiee i e e e eeeies ceeeeetet s e e s e e e e eeeseees eesaabbasaeseeseassseereens srerranes 52
19. FU;jitsu MIiCroeleCtrONICS AMEIICA ......vveereeiiieiieeeeeeiiiees cerenteie e e e e ssteer e e e s s saarres eesnnraneeeeeanrreeeeesnnnees 54
20. HAITIS SIrAatEX NETWOTKS ..... et e et et e e ettt e e e s et s e e e s et seeetba s esssabassessssaannsaes sabaseesens 56
P2 T LU = YL I 58
22, INTINEE WITBIESS .o et e et e e e s e e e e e et e e e s e bt e e e eeas seeeesebbaseesnabansss 61
P22 T 01 (=1 I 0o 1 o To] - 11T o HUU PR 64
P Yo 1ol =] - F TP PP TP TP PR PRUP 67
P T I R = [=Tox 1 0] o o 69
P2 ST\ o] (o] ] = 70
2 AR O 1Yot o I (V- ) SR 74
2 T N 76
29, NEXIWAVE WITBIESS ...ttt e et e e et ettt e e s e e seeeeteeeeeesaa bbb s essaeees seseeeesesrerranes 78
30. NOKIa-SIEMENS NEIWOTKS ...vvvreiiiiiiiiiiiii et iee e e e e e e e e e e e e e e e ee et aas e s s e e e eeeeaeeseeeseebaarraas seeeeeeas 83
31 U V[ T (= 86
B2, OB S AL et e e e e e e e e e et e ee——— . e taeeeeaataeeieee i ——————————— 89
I3 T o Tolo 1 @4 o] o PP PR 90
I N =0 1] YN 1N .92
LS 24 (0 A I AT AT (=] (ST 94
36. QUALCOMM ... ottt et e ettt e e e e ete e e e e e et b e e e e e e eaabaaeeeeesaats seeesasbaeeaeeeasabeneaasns 99
37. RedliNE COMMUNICALIONS ... .cceviiiieiiitte e e e e ee e ettt e e e e e et s e e e e ssasees sabaasesssesaaasesssssaaaessess seraeees 102
ICTS T =W ] (oo 0 0 N IY=Tod o To [0 o 1= SRR 109
TS ST 1 ¢ 1S To I = [=Tod 1 o] 1o RS 111
T = 1 Yo S SSP 116
A1, SEQUANS .ot ettt e et e ettt ettt e reee e e e e e e e e e e e e e e e e e e e —bas rrererraeaaaaeeaeaeaaaaaan 117
S QY 1o NN 1= Y0 SR SPSER 121
A3, SOMA NEIWOTKS ...eveeiiiiiiie ettt e e et e e et e e e e e tte e e e e e e st s e e s e st e s aeeaban s seebbaneessesransans 123
44, SPirent COMMUNICATIONS ....ooiiiiiiiiiee ittt e e et e e ettt e e e st bt e e e e as beeeeeeaanbereeaeesnbbeeaaeaans baeeaeas 125
S = B =1 (ST e o] 1 o I 127
T =1 710 = T 131
A7, TEXAS INSITUMEBNLS ouniiiiiiii it ettt e e ettt e es e ee ittt e e sba e s aa e e sbaessbas hbsasbasssbasns 135
Y Tod o 0 F- T 137
e T Y Yo S 141
L0 IRV 2 VST | N 145
L0 UYLV 148
Y4 I 150
L3 74V 2. =1 PSS 152

Copyright ©February 2008 Maravedis Inc 12



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

List of Exhibits

Exhibit 1. Primary access technology of active Internet users in selected countries, by % ......... 34
Exhibit 2. Broadband penetration by household for various countries, Q3 2007 ..........cccccvvvvreenne 35
Exhibit 3. Broadband subscribers added in Q3 2007, by COUNLIY .....coocvevveeiiiiiiee et e, 36
Exhibit 4. Worldwide active home Internet users, November 2007 ..........ccccoeviiiiieeeniit enee e, 37
Exhibit 5. Broadband average monthly subscription price by country, O ctober 2007................... 38
Exhibit 6. Broadband average monthly price per Mbps by country, October 2007 ............cccccee.... 39
Exhibit 7. US municipal Networks, DY tYPe .....oooi i e e 44
Exhibit 8. Total analog access lines in OECD COUNEHES .........ueiiiiiiiiiiiieeiiie et 45
Exhibit 9. Top 11 dial-up Internet markets in 2007, by installed base ............ccociiiiiii i 46
Exhibit 10. Consumer and business broadband value -added services revenue ..............cccee....e. 48
Exhibit 11. Consumer broadband value -added Service reVENUE ...........ccccovveeeiiiiiiiin enniieee e 49
Exhibit 12. Global revenue from online games, 2006 -2011 ..........ccooccveeeeiiiiieees corineeeeessnerenee e 51
Exhibit 13. US broadband households paying for online video content.............cccccveeviiiinere e 52
Exhibit 14. Skype registered users as a share of broadband subscribers, June 2006 ................. 53
Exhibit 15. US weekly radio audience, by teChnology ........cccccvviiiiieei i e 54
Exhibit 16. Top eight web sites worldwide as of September 2007, by page views ............ccccc...... 55
Exhibit 17. Social network members worldwide in 2007, by regional percentage ...........cccceeeenn. 56
Exhibit 18. Social networking usage in selected Eu ropean countries, August 2007 ..................... 56
Exhibit 19. Map Of ITU REQIONS ....coiiiiiiiiiieee it ettt e e e e aab b e e e e e enbe e e e e e e ans baeas 58
Exhibit 20. HughesNet Satellite US Broadband advertisement ............cccccoviiiiiiiinn i, 60
Exhibit 21. Satellite broadband PACKAGES .......ccoiiuviiiie i e e 61
Exhibit 22. SwiftBroadband satellite Network COVErage ........cccovevviiiiireeiiiiie e 65
Exhibit 23. SPOT Satellite MeSSENgEr COVErage MaP .....ccocvrrreerirurerreeiiis cereessinreeeeessnseseeeessnnee oo 67
Exhibit 24. Comparative downlink speeds and times for various protocols and operators ........... 72
Exhibit 25. Fixed Mobile Convergence Call SCENAIIO .........ccvvvreiiiiiiiee e e e e 74
Exhibit 26. Spectrum in Eastern Europe acquired by NextWave Wireless ........cccccccevvvvvvveeeeninnon 75
Exhibit 27. Market penetration of lower price points for CPES ..o i, 83
Exhibit 28. Top 20 mobile operators, by subscribers, November 2007 ...........cocceeieiiiiiiees e 90
Exhibit 29. Global mobile phone shipments, Q3 2007 .......ccuiiiiiiiiiiieie et e e 90
Exhibit 30. World’s top 10 emerging mobile growth markets ...........ccoeiiiiiies v 91
Exhibit 31. US mobile phone subscribers, 1985 -2007 .......ccuuiiiiiiiiiiieeiit e e 92
Exhibit 32. Standardized pattern of mobile generation CYCl €S ... e, 94
Exhibit 33. New applications enabled as Speed INCrEASES ........ccceevivvireieeiiiiiiies ceviirer e e e sseereeee e 95
Exhibit 34. Percentages of users for various types of social networking ..........cccccceevvvcvveeeein e, 97
Exhibit 35. Mobile messaging revenues worldwide, by type, 2006-2010.........cccccceeervivvereeeern v, 98
Exhibit 36. Mobile messaging applications used by mobile users ages 12 -24 in the EU-7, Q2
0[O R T o) (=) oo o L= g1 £ IR 99
Exhibit 37. Mobile messaging worldwide revenue, 2006-2011 ..........cccereeriiiiireeees crieeeesesieeeeeens 99
Exhibit 38. Mobile phone subscribers in Europe, by country, 2005 -2010 ..........cccoeeeeriiiiiieeeenn e 100
Exhibit 39. Monthly telecom revenues per capita in Europe, by service type, 2005 -2010.......... 100
Exhibit 40. US adult mobile phone content features, by age of USer .........ccccoociiiiiiiie e 101
Exhibit 41. US adult mobile phone daily content activities ... i 101
Exhibit 42. Mobile content and applic ations used by US mobile subscribers ............ccccccceens 102
Exhibit 43. Acceptable types of mobile advertising, US mobile phone users ..........cccccccvvvveennns 102
Exhibit 44. Top 10 social networking services, by number of registered users ...........ccccceeeveene 103
Exhibit 45. Frequency of mobile social network access, by country .........ccccovcvveeiiiciee v, 104
Exhibit 46. Mobile user-generated content (UGC) revenues worldwide, 2007 and 2012 (millions of
o 0] 1 F= 1= S 106
Exhibit 47. Members of mobile social communities worldwide, 2006 and 2011 (millions) .......... 107
Exhibit 48. Demographics of US mobile video users vs. all mobile subscribers, Q2 2006 ......... 108
Exhibit 49. Mobile TV revenues worldwide, 2007 and 2012 (billions of dollars) ..........cccccceeenne 109
Exhibit 50. Leading content categories watched by US on -demand mobile TV viewers, August
20O PP UPRRPR 109

Copyright ©February 2008 Maravedis Inc 7



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Exhibit 51. US mobile subscribers who watched mobile TV/video, by type and frequency, August

2007 ettt e et R e nre e e e e e nnr e nnee e 110
Exhibit 52. US mobile search revenues, 2007 -2012 ..........cccooieiieerimienns e e o 111
Exhibit 53. Location-based mobile search pricing model preferred by adult consumers in Spain,

the UK, @nd the US, 2007 .......cooiiiiieiiieiie e sttt ettt st sabeessneesteesbeesaseesseesnne oas 112
Exhibit 54. Content categories searched by US mobile users, March 2007 ..........cccccoiiiieeeennnnes 113
Exhibit 55. Mobile music usage in various countries, November 2007 ............cccooeeeiniiiienes e 115
Exhibit 56. Mobile subscriber consumption of content and applications, by number and

1T (1T g1 =T [T PP T PP PRUPPP 116
Exhibit 57. Mobile gaming average sales price, Q2 -Q4 2006 ...........ccceveeeriirreeeeescrenreeeennnneeeens 117
Exhibit 58. Worldwide mobile gaming revenue, 2006 -2011 ...........ccccueeeeeiiiiineees sevreeeeessieeeeenns 118
Exhibit 59. WiIMAX deployments by region, Q3 2007 .........cccueereeiiiiieeeee i seireee s siieee e e s sineeeee e o 122
Exhibit 60. WIMAX subscribers by CUStOMEr MIX .......coviiiiiiiiieiiiiieies e srieee e s cenees 123
Exhibit 61. Positions taken by various operators in WIMAXCOUNLS ......cccceveevviiieereeviiniee ceeesnenens 124
Exhibit 62. Global WIMAX subscribers by region ..........ccoocceeiiiiiiees o e 125
Exhibit 63. WIMAX ARPU for Q1 and Q3 2007, by SEQMENT ......ccciiiiiiiiieiiiiiieees e e e 125
Exhibit 64. WiIMAX ARPU for residential and business segments .........ccccccoviiieeieiiiiin ceeeeeviieen, 126
Exhibit 65. ARPU comparison between DSL and WIiMAX, Q3 2007 .....cccceeriiiiiieeeiiiiiiee e 127
Exhibit 66. 3G offerings of selected OPErators ...t e e 127
Exhibit 67. Global WiMAX revenue from Q1 2006 t0 Q3 2007 ........ccccciiiviiiiiiiieieees ceeee e 128
Exhibit 68. Percentage of WiMAX deployments by standard, Q3 2007 .........ccoocuieeieriiiiieees s 129
Exhibit 69. Deployments of the 802. 16-2005 standard ..........ccccceevvveereeiiiien ee e e e 130
Exhibit 70. Global WiMAX subscribers by region, Q3 2007 ........cccociiiiereriiiieeees serieeeeessninenaeans 131
Exhibit 71. Number of WIMAX licensees per region, by frequency band ............ccccceevviienenn s 133
Exhibit 72. Average spectrum per carrier, BY region ..........occoveeiiiiiieie s e 134
Exhibit 73. Percentage of operators with various amounts of WiMAX spectrum ............ccccceeenn. 134
Exhibit 74. BWA and WIMAX subscribers per country, 2007 ...........ocoieiieiiiiiiieees e 137
Exhibit 75. CPE shipments for broadband wireless and WiMAX, by number of units ................ 139
Exhibit 76. BWA sector shipments in 1999 -2007, iN UNIES........ccooiiiiiiiieiiiiiies e 139
Exhibit 77. Average number of CPEs per sector, 1999-2007 ........ccoccuuiieariniiieeeeesciiieaeeesiieeeens 140
Exhibit 78. CPE price decline by category, 1999 -2007 ..........uutieiiiiiiiieeiiis ceeeeeiieee e seieneea e 140
Exhibit 79. Average selling price per sector, 1999 -2007 ..........ooeeiiiiiiieeiiiiiiie ceeerieee e e eieieee e 141
Exhibit 80. Market size for BWA CPE, 1999-2007 ........ccccoieeirierrienreeis eesreeesree e e esnee e reens 141
Exhibit 81. Base station market Size, 1999 -2007 .........cocerriereriiierree seerree e e 142
Exhibit 82. Total market size for base stations and CPE, 1999 -2007 .........c.cccevevrireeriveenne cereenn 142
Exhibit 83. Equipment revenue by type, 2007 ........c.uuvveeiiiiieiee it cee e e 143
Exhibit 84. Equipment market breakdown by frequency, 2007 .........cccccceeviiiiieee i e 143
Exhibit 85. Market breakdown by region, 2005 ..........coooiiiiiieeiiiis e e 144
Exhibit 86. Market breakdown by region, 2007 ..........cooiiiiiiiiiiiie e e 144
Exhibit 87. Market breakdown by segment, 2005 ........ccooiiiiiiiiiiiiiiies e e 145
Exhibit 88. Equipment market by segment, 2007 ........cocooiiiiiiiiiiiiiies e e 145
Exhibit 89. Market breakdown by applicati 0N, 2005 ..........cocuiiiiiiiiiiiiiees e 146
Exhibit 90. Equipment breakdown by application, 2007 ..ot e 146
Exhibit 91. Market breakdown by type of CPE solution, 2005 ..........cccccceeviiiieeee i cvieee e 147
Exhibit 92. Market breakdown by type of equipment, 2007 ...........cccoiieeeiiiciieees e 147
Exhibit 93. Equipment revenue by type of PHY layer, 2005 ......ccccccccveveeiiiiiinees eiieeeeeseieieeeen 148
Exhibit 94. Equipment market breakdown by modulation, 2007 .........cccccceviiiiieee it e, 148
Exhibit 95. Market split for business versus residential, 2005 ...........cccccceeviiiieeeees ciee e 149
Exhibit 96. Equipment breakdown by end -user type, 2007 ........cccoiiiiiieeiiiiiienes e 149
Exhibit 97. Percentage of equipment sold by type, 2005 ... e 150
Exhibit 98. Equipment market breakdown by standard, 2007 ...........cccccieiiiiiiiiiens e 150
Exhibit 99. Percentage of equipment by technology, 2007 ... e 151
Exhibit 100. Equipment breakdown by technology, 2007, in dollars ..........cccooeciiiiiiiiiiie e 151
Exhibit 101. Percentage of CPE shipments by technology, 2007 .........cccccoeiiiiiiiiiiniit e, 152
Exhibit 102. Number of units of CPES shipped, 2007 ..ot e . 152
Exhibit 103. Percentage of 802.16 CPE shipments by standard, 2007 ..........ccccccvveeviiineree e 153

Copyright ©February 2008 Maravedis Inc 8



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Exhibit 104. Percentage of equipment revenue by supplier, 2005 ........ccccceevviiieeeeiiiien eee e 155
Exhibit 105. Percentage of BWA and WiMAX equipment revenue by supplier, 2007 ................ 155
Exhibit 106. Market share per vendor for access and backhaul, 2007 ............cccocveevvviiieees e 156
Exhibit 107. Vendor market share for certified and compliant 802.16 -2004, 2007 ..................... 156
Exhibit 108. Equipment market share per vendor in 2007, by standard ............ccccceeeiiiiiiienen e 157
Exhibit 109. BWA market share by region, 2007 .........c.ooiiiiiiiiiiiiies e e e 158
Exhibit 110. BWA market share per vendor by physical layer, 2005 .........ccccooiiiiiiiiiiiiee e 159
Exhibit 111. BWA market share per vendor by frequency, 2007 ........cccccceeeiiiiiiieiiiin ceeeee e 160
Exhibit 112. BWA market share by segment, 2007 .........cooiuiiiiiiiiiiiiees e eeiiieee e eiiaeee e e 160
Exhibit 113. BWA market share by vendor for indoor vs. outdoor, 2007 ..........cccccceveeviiciiineens e 161
Exhibit 114. BWA vendor market share by TDD versus FDD, 2007 .......cccccevvevieeeesiiinns ceeenneens 162
Exhibit 115. OEM/vendors strategic relationShips ..........cooccevriiiiciees e e 163
Exhibit 116. 802.16-2004 chipset market share, 2007 .........ccuveieiiiiiiree e e 164
Exhibit 117. Vendor 802.16e chipset market share, 2007 ........cccccoecvieeeiieiiieees ceriire e s snieee e 164
Exhibit 118. Investment in WIMAX chipset start -up COmMpPanies .........cccccceeevveveereeiii cveeesesieeens 166
Exhibit 119. 802.16-2005 customer wins and relationships for SOC suppliers .......ccccceceeeenne 167
Exhibit 120. Cell site coverage comparison, by freqUeNCY ... e 173
Exhibit 121. US 700 MHz spectrum alloCation ............ccoiiuiiiiiiiiiis e e 174
Exhibit 122. GSM 900 band licenses in Europe, by year of expiration .............ccccceeeiniiiienee e 177
Exhibit 123. GSM 900 band licenses in Europe, expiration year by country ............ccocoeeeennnns 177
Exhibit 124. Frequency bands defined by wireless protocol ... i 178
Exhibit 125. Applicants for 2.5 GHz Spectrum in JAPaAN .......cc.eeveviiiieereeiiiiie eeesiieee e e ssrneeeee e 182
Exhibit 126. Possible MCMC band plan, IMT .......ccuiiieoiiiiee e e e e e e 184
Exhibit 127. Taiwan’s WiMAX operating lICENSEES .......cccviiiuriiieeiiiiiiiees vetieee e e sssieee e e ssnrneeees e 188
Exhibit 128. Recent and upcoming spectrum auctions, 2007 -2009..........ccccoevvveveeeviiine eeesinnnen 190
Exhibit 129. Major license holders inthe 3.4 GHz band ..........ccccooeciive i e 195
Exhibit 130. Licenses to be awarded in AUSTralia ..o e e 195
Exhibit 131. Service offerings of Buzz Broadband .............ccceiiiiiiiiis i s 201
Exhibit 132. Spectrum frequency bands of Buzz Broadband ..............cccccoiiiiii e, 202
Exhibit 133. Broadband Internet users in Brazil; broadband lines in th e Americas .................... 206
Exhibit 134. Statistics on various types of telecom service in Brazil ............ccoccocceiiiiii i 206
Exhibit 135. Disposition of frequency spectrum bands in Brazil ............cccccooiiiiiiiii e, 208
Exhibit 136. Frequencies obtained by Brazilian providers in February 2003 ............cccccccvveernnnes 209
Exhibit 137. Areas covered by Brazilian regions ........cccccoccieieiiiiiies v e 210
Exhibit 138. Winners in 2007 3G spectrum auction in Brazil ............cccceeevviiiieeees v, 213
Exhibit 139. Neovia residential WIMAX service offerings .........ovveiiiievieiiiies e 217
Exhibit 140. Neovia business WiMAX service Offerings .......cccccveviviieiieciiiiie e 217
Exhibit 141. Brazil BWA/WIMAX equipment market forecasts, 2006 -2010..........cccccceevcvveeeennns . 219
Exhibit 142. Brazil BWA/WIMAX subscriber forecasts, 2006 -2010...........cccooiiieeieriniinceeeeriene, 219
Exhibit 143. China Internet and broadband usage, 2002 -2007 ..........ccueieeiiiiierieeii e 220
Exhibit 144. China Internet access user base as of November 2007 ........ccccooiiiieieiiiiiiees e 220
Exhibit 145. Spectrum allocation for WiMAX trials in China ...........occoiiiiiiiiiies e 221
Exhibit 146. Allocation of 2500-6000 MHz band in China ...........ccoociiiiiiiiiiies i 223
Exhibit 147. First-tender Chinese operators in the 3.5 GHz band ...........ccccccovvveiivicc e, 225
Exhibit 148. Second-tender Chinese operators in the 3.5 GHz band .............ccccceeeeiviieee e, 225
Exhibit 149. Third-tender Chinese operators in the 3.5 GHz band ...........c.ccoevviveiiici e, 226
Exhibit 150. China WIMAX subscriber forecasts, 2008 -2014..........c..couuiiinieeeniiie ceiieeesveee e 230
Exhibit 151. Spectrum allocated to the main telecom service providers in India ............ccccevennn. 233
Exhibit 152. India accumulated BWA/WIMAX subscriber forecast, 2005 -2014 ...........cccceeveveenne 236
Exhibit 153. Japan 3G subscriber statistics as of December 2007 ..........ccccooiiiiiiieiiiii e, 237
Exhibit 154. Percentage of 3G subscribers by various operators in J apan, as of December 2007
............................................................................................................................................ 237
Exhibit 155. Results of the Japan 2.5 GHz spectrum aucCtion ............cccccceeiniiiieiiensciieeee e 239
Exhibit 156. Japan WiMAX subscriber forecast, 2008 -2014 ..........ooocuiiieeiiiiiieees e 242
Exhibit 157. Korea subscriber base for various telecom ServiCes ..........ccccevriiieiieniit eeee e, 243
Exhibit 158. Korea service provider market share for local and mobile phone service ............... 243

Copyright ©February 2008 Maravedis Inc 9



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Exhibit 159. Total subscribers (handsets) of wireless Internet in Korea, by service provider ..... 244
Exhibit 160. Frequency bands of WiBro operators in KOr€a .........cccccvveveeviiiieeees eiveneeessiiennneen 245
Exhibit 161. WiBro service plan in KOIa ..........cccuuuvieiiiiiiiieeis stiieeee e srtieee e e s siieee e e e e e e e e snnneeees 245
Exhibit 162. WiBro service provider market share, November 2007 .........ccccovciiiieiiiiiiie ceeenin 247
Exhibit 163. Korea Telecom tariff comparison: WiBro vs HSDPA .........ccccooiiiiiiiiiii e, 248
Exhibit 164. Cumulative WiBro CPEs shipped to KT, by type, as of December 2007 ................ 248
Exhibit 165. Cumulative WiBro USB modems shipped to KT, by supplier, as of December 2007
............................................................................................................................................ 249
Exhibit 166. Cumulative WiBro handsets shipped to KT, by supplier, as of December 2007 ..... 249
Exhibit 167. Cumulative shipments to KT of mobile PCs and laptops with embedded WiBro, by
supplier, as of DECEMDBDEr 2007 ........ooiieiiiieieeeeccies eerrrr e e e s ser e e e s ssarees e snrrreeeesannrreeeeaans 249
Exhibit 168. Korean WiBro subscriber forecast, 2008 -2014 ...........ccccevivriiiiiiies v 250
Exhibit 169. Major Russia BWA/MWIMAX PIrOJECES ......uvvreeiiiieeeeeesiiieees erntreneeessnseneeeessnsnnnees ensens 252
Exhibit 170. Deployment of Russian BWA/WiIMAX networks, 2002 -2010 ..........cccccvveevrivvnnnennn s 252
Exhibit 171. Russian BWA/WiIMAX operators in 3.5 GHz band ..........cccccccevvieeeic e, 254
Exhibit 172. Distribution of Russia licenses by frequency range ..........ccccccoviiieeeeiiiie e 255
Exhibit 173. Russia BWA/WIMAX subscriber forecast, 2008 -2014...........cccceoiiiieeieniiiin ceeeeeiiee 258
Exhibit 174. Projection of Taiwan base Station COUNES .........cuueiiiiiiiiiiieee e 261
Exhibit 175. Taiwan WIMAX [icense NOIAErS .........c.ouiiiiiiiiii et et e 261
Exhibit 176. Taiwan WiMAX subscriber forecast, 2008 -2014 .........coccuuiieeiiiiiiiieiees e 270
Exhibit 177. Major WCS owners in the US, as of November 1, 2007 ........ccccooiiiiieiiiiiiees e 274
Exhibit 178. US WIMAX Market fOr@Cast .........cooiiiiiiiiiiiieie e e 278
Exhibit 179. WiIMAX Forum member company growth and composition ............cccceveevviciiienens o 281
Exhibit 180. WiIMAX Forum Plug Fest schedule, 2008............cccceeieiiiiie et e ceee e . 288
Exhibit 181. WiIMAX Forum Release 1.0 Wave 2 testing roadmap .......ccccceeevvvvieeeeniiiin eeessnnnens 289
Exhibit 182. Mobile WiIMAX certification roadmap for Release 1.0 .......cccccceevvvvieveei e veeeesnee 289
Exhibit 183. Mobile WIMAX Certification TIMEliNe ..o e e 291
Exhibit 184. WIMAX roaming SErvices roadMap ........ccceoiiuueeeeeiiiiiees ceriiireeaesaiiieeaessaieeees seeneens 293
Exhibit 185. WIMAX NetWOrk arChitECtUIe ..........ccuueeiiiiiiiiiiiaie e e 297
Exhibit 186. Vendors of certified WIMAX @qUIPMENT .......cooiiiiiiiaiiiiieie e e e 305
Exhibit 187. Approved certification profiles for 802.16 -2004 ...........cccueeieeiiiiiieees e 307
Exhibit 188. WIMAX Forum certified ProdUCES ..........eeeiiiiiiiiiiee it e e 309
Exhibit 189. Mobile WIMAX certification profiles ...........coivceiieiiiiiies e e 311
Exhibit 190. Mobile WIMAX PlugFest participating VENAOrs .........ccoccvvveeiiiiieeees eiieeeeessinieeeen 314
Exhibit 191. Release 1.0 802.16e-2005 certification profiles ...........cccveeveeiviieeees v, 315
Exhibit 192. WiMAX Forum Release 1.0 802.16e-2005 certification Waves ............ccccoevvereernnee. 316
Exhibit 193. Mobile WIMAX roadmap, 2007 -2010.......ccccoiiirerreeniiinres serriereeessninee e e s e snnneeees sennens 318
Exhibit 194. WiIMAX Forum PlugFest schedule, 2008 ...........cccceeiiiiiiiie et e . 319
Exhibit 195. WIMAX 4G IPR patent holders, cumulative ............ccocuiiiiiiiiiiis e 326
Exhibit 196. Nokia organization and Strategy ........c..eeeeeiiiiiieieiiiit et e e e 358
Exhibit 197. Comparison of Nokia and Google strengths and weaknesses ...........ccccoceeeennes 377
Exhibit 198. Volume forecast for Wi-Fi chipsets, 2002-2010 .........coocoieiieiiiiiieeees e 381
Exhibit 199. List of mobile WiIMAX devices by VENAOr .........cc.eeiiiiiiiiiiiii e 383
Exhibit 200. Analysis of SOC Bill of Materials for CPEs, as of early 20 08, in volume ................ 384
Exhibit 201. Chipset ASP for WIMAX versus Wi -Fi, 2002-2012.........cccccceeeiiiiieeeeiiin cveeeessiieeeens 384
Exhibit 202. Price sensitivity factors for WiMAX ........eeiiiiiiieiie s e e e ceeennnees 390
Exhibit 203. Cumulative sales of various candidate products for mobile technology, in units .... 392
Exhibit 204. Roadmap for BWA market foreCasts .......c.cccoccveieeiiiiiiiies e ciee e e 394
Exhibit 205. Net yearly WiIMAX and proprietary subscriber additions, 2008 -2014...................... 395
Exhibit 206. Subscriber forecast breakdown by technology ... e, 396
Exhibit 207. Yearly additions of active subscribers by technology ...........ccccooiiiiiiiiii i, 396
Exhibit 208. Proprietary and WiIMAX subscriber forecasts ..o i 397
Exhibit 209. Accumulated number of active subscribers by technology .........ccccovciiiiiiin s 397
Exhibit 210. BWA CPE shipment forecasts, 2008 -2014, iN UNItS .......ccuueeeeiiiiiiieeeiie e 401
Exhibit 211. BWA CPE price forecast, by standard, 2008 -2014 .........ccccoeeiiiiiiiieeiiit e 402
Exhibit 212. BWA CPE price forecast, by indoor/outdoor, 2008 -2014 ..........ccccccvveeevirivveens enne 402

Copyright ©February 2008 Maravedis Inc 10



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

Exhibit 213. CPE price forecasts, 2008 -2014...........cceeiiiiiieeeeeiiin eeeeesieeeeesssenereeessnnes eeeeesnneees 403
Exhibit 214. Average selling price forecast, by device type, 2008 -2014 .........cccccvvvreeviicieeees e 403
Exhibit 215. Device market size forecast, by standard, 2008 -2014 ............ccceccvvvveeeviiiie veeerinnnen 403
Exhibit 216. Percentage of yearly shipme nts for a given device type, 2008-2014...................... 404
Exhibit 217. WiIMAX CPE and mobile device shipment forecast, in units, 2008 -2014................. 404
Exhibit 218. Yearly supply of mobile WiIMAX devices, 2008 -2014 ...........coeeriiiiieeienniin eeeeeeiiee 405
Exhibit 219. WiIMAX embedded device supply and demand, 2008 -2014 ...........ccccceeeiiiiinieeeenn e 406
Exhibit 220. WiIMAX device demand and supply in dollars, 2008 -2014 ...........occoeeeeriiiiieees e 406
Exhibit 221. Combined WiMAX device demand and supply, in dollars, 2008-2014 ................... 407
Exhibit 222. Average number of active CPE/devices per sector, 2008 -2014 .........c..ccccveveeennns 407
Exhibit 223. Number of base station sectors shipped, 2008 -2014..........cccceevvvviieeeeviin eee e 408
Exhibit 224. Base station sector price forecasts, 2008 -2014 .........ccccceveeiiiiiieeees ceieee e 408
Exhibit 225. BWA CPE market size forecasts, 2008 -2014, iIN US$.........cccvvieriiiniinies sveeneee 409
Exhibit 226. BWA base station market siz e forecasts, 2008-2014, in US$.........ccccccvvvverinnennen. . 409
Exhibit 227. Base station and CPE market size, in US$, 2008 -2014.........coovvieerireenieenin e 410
Exhibit 228. Proprietary and WiMAX market size forecast, 2008 -2014, in USS$ ..........cccceevevnenns 410
Exhibit 229. Accumulated market Size, 2008 -2014 .......ccooiiuiiiiieiiiiieees e e 411
Exhibit 230. Shipment value breakdown by technology, in percent, 2008 -2014.............cccceenn. 412
Exhibit 231. Proprietary equipment market size, 2008-2014 .........coocoiiieeiiiiiiiieees e 413
Exhibit 232. WiIMAX CPE and base station market size, 2008 -2014 .........cccooviiiiieeiiiiiiiee e 414
Exhibit 233. Supply of CPE and mobile devices, in US$, 2008 -2014 .........ccccoevvrriieenieeiee e 414
Exhibit 234. Total WiIMAX market supply, in US$, 2008 -2014 ........c..covvriieiiiiiiniies s 415
Exhibit 235. WiIMAX demand and supply, 2008 -2014 .........ccueveeeiiiieeeeeiit ceeeeessieeee e e s snnneeeeeanns . 415
Exhibit 236. BWA equipment forecasts by frequency, 2008 -2014 .........ccccceevvcvviveeeeiiiin eeeeesninens 416
Exhibit 237. WIMAX certified equipment market, by frequency, 2008 -2014 ..........ccccceecvvveeerrnns 417
Exhibit 238. WiIMAX new subscribers, by frequency, 2008 -2014..........ccccceevevvieeeeiiin ceeee e 417
Exhibit 239. WIMAX certified market, by frequency, 2008 -2014 .........ccceeeeiiiiiiiieiiie e 418
Exhibit 240. WiIMAX market, percentage across regions, 2008 -2014............cocceeeeiiiiiees cennnen 418
Exhibit 241. WiIMAX subscribers, by region, 2008 -2014 ..........ccooiiiiiiiaiiiiie ceeerieee e 418
Exhibit 242. BWA subscribers by frequency for North America, 2008-2014..........ccccoecvveeeennnnee 419
Exhibit 243. BWA subscribers by frequency for EMEA, 2008 -2014..........cocoiiiiiiiieeiiiiie ceeeeieen 419
Exhibit 244. BWA subscribers by frequency for Asia, 2008 -2014 ...........ceveeiiiiiieiiiniit e 419
Exhibit 245. BWA subscribers by frequency for CALA, 2008 -2014 .........cceeevvvvveeeeeeiiiie veeeeieens 420
Exhibit 246. Proprietary and WiMAX equipment revenue by application, 2008 -2014................. 420
Exhibit 247. BWA subscribers by customer s egment, 2008-2014 ..........ccceeevvcvveeeeeeiiiin ceeeeesnenens 421
Exhibit 248. Service revenue by customer segment, 2008 -2014.........cccceeeeiiiviieeeiinn ceeee e 421
Exhibit 249. Additions of 802.16-2004 subscribers, 2008-2014.........ccccccvviieriieniees e 422
Exhibit 250. Cumulative count of subscribers using 802.16 -2004, 2008-2014 ............cccccvveeeene 423
Exhibit 251. WiIMAX chipset shipments, annual and cumulative, 2008 -2014 .............cccveeeeennee 423
Exhibit 252. WiIMAX baseband +RF average service price, 200 8-2014 ..........oocceeeeiiiiiiienes s 424
Exhibit 253. WiIMAX shipment market size, including supply, 2008 -2014..........cccoceeeiiiiiiieenenn s 424
Exhibit 254. ASN gateway density and shipments, 2008 -2014..........ccueieeiiiiieieeeii e 425
Exhibit 255. ASN gateway hardware shipments, in US$, 2008 -2014 .........cccceeieriiiieiieniee e 425
Exhibit 256. BWA and WiIMAX subscribers, pessimistic scenario, 2008 -2014 .............cccceeeeene 426
Exhibit 257. BWA and WiIMAX subscribers, optimistic scenario, 2008 -2014..........c..cccccvveveerennns 427

Copyright ©February 2008 Maravedis Inc 11



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

EXECUTIVE SUMMARY

Maravedis is proud to provide you with the 5™ annual edition of our analysis of
broadband wireless worldwide trends. We have been part of this emerging industry for
almost a decade. The report has been completely rebuilt in order to reflect the many
changes that occurred in the industry since the last edition.

FIXED MARKET TRENDS

The fixed/portable broadband wireless acc ess equipment market (sub-11 GHz) has
grown from US$562 million in 2005 to US$1.2 billion in 2007. Maravedis predicted this in
the 4™ edition of this report.

WIMAX is an important, highly visible part of the evolving fixed/portable field and is
gaining momentum with the recent BSNL deployment announcement as well as Sprint’s
4G vision. However, the WIMAX fixed deployments market is diverse and includes
service for other technologies including DOCSIS, TD -CDMA, and proprietary equipment
such as Canopy from Motorola.

The fundamentals for continued growth of broadband wireless remain sound. Broadband
is becoming a necessity for many residential and business subscribers worldwide. The
demand is exploding as the pricing of broadband services is rapidly decreasi ng. There
were close to 350 million broadband subscribers worldwide at the end of 2007, up from
130 million at the end of 2004.

More than 200 million users still access the Internet with dial-up analog technologies,
and more than 900 million are using the Internet occasionally but do not subscribe to a
monthly service. The opportunity for BWA/WIMAX to serve those who want to switch to
broadband service is huge in many parts of the world where wireline technologies may
not be feasible.

WIMAX — as part of a growing market for point-to-point backhaul and grid networks that
connect increasingly to localized servers and storage and for person -to-person and
group communications, entertainment, and file sharing — will see rapid growth from its
current starting point.

Select Key Findings

—> CPE shipments totaled US$644 million, while base stations were valued at US$547
million, for a total BWA and WiMAX market of US$1.2 billion in 2007.

— Europe and Asia represented the largest market opportunities wi th 22% each. The
Middle East and Africa region is increasing quickly to reach 16% of the total market
size, from being marginal in 2004.

—> WiMAX-certified (802.16-2004) equipment market size reached US$172 million ,
representing 14% of the total market size.
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—> Motorola was the leader in BWA and WiMAX combined markets, with a 23% market
share, followed by Alvarion at 18%.

— The average cost of a WIMAX 802.16 -2004 baseband IC has decreased from $35 in
2006 to less than $20 today. The cost of an RFIC was also cut in half from $20i n
2006 to less than $10 today.

BWA/WiIMAX SERVICE PROVIDER TRENDS

Most of the current deployments of BWA/WIMAX systems are still being driven by
greenfield operators in licensed bands or by WISPs that are using unlicensed spectrum.
However, Maravedis believes that 2G operators and incumbents in developing countries
will constitute an important driver for WiMAX adoption, as illustrated by the recent BSNL
announcement. Our team conducts regular interviews with WiMAX operators worldwide
as part of our WiMAXCounts service® to understand their WiMAX business models and
plans for the future. Important results of these surveys are presented in this report.

Select Key Findings

—> WIMAX operators care about certification, standardization, and economies of scale in
the medium to long term, but they want robust equipment with NLOS capabilities
today. The case of BSNL or Clearwire is an illustration.

—> Operators are anxious to see the development of rich ecosystems that comprise
handset suppliers and application developers.

—> 65% of service providers interviewed prefer to wait for the 2005 version of WiMAX to
be available before investing large amounts into network build -out or expansion.
802.16e-2005 is now increasingly perceived as a total solution for both fixed and
mobile applications.

— At the end of 2007, there were 1,650,000 BWA and WiMAX subscribers (based on
250 WIMAX operators analyzed in Maravedis’ Operator Tracking Service,
WiIMAXCounts).

— About 635,000 subscribers were using 802.16-based WiMAX technology as of Q3
2007.

—> At the end of September 2007, WiMAX service revenues among WiMAXCounts
operators totaled US$668 million, with recorded ARPU of US$45.08 and US$144.27
for residential and business subscribers, respectively.

—> The split by subscriber type among WiMAXCounts operators was 64% residential
and 36% business.

MARKET DRIVERS

Government initiatives to reduce the digital divide are making gains for broadband
wireless. Countries including Australia, South Korea, Taiwan, and the United States
have programs in place today, along with a push by the European Commission for more
flexible spectrum policies.

! www.wimaxcounts.com
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A lack of uniform and widely available Internet service is the primary reason that dial -up
Internet access remains available. Countries including India, Brazil, and Russia remain
dominated by dial-up users.

As individuals, businesses, and communities demand broadband access anytime and
anywhere, the need for high-speed, IP backhaul flourishes. Growth in broadband
wireless network backhaul will occur, but it remains a guessing game as to when the
major expenditures in capacity increases will occur.

Consumer value-added services that operators can offer to differentiate services over
broadband wireless networks include home networking, music downloads, online
gaming, video on demand (VoD), and voice over IP (VolP).

2007 trends in wireless services included operator walled gardens being poised to fall in
favor of semi-open networks; experimentation with unlimited data plans; the ITU adding
a new 3G interface and allocating 4G spectrum; consumer electronics devices to
overcome PC side-loading; and the continual FMC hype.

WiMAX PROGRESS

The ecosystem vendors participating in the WiMAX Forum topped 500 in 2007. Unless
the group can attract new companies representing de vice manufacturers, application
developers, and content owners in 2008, its membership critical mass may have been
reached.

Network operators are the largest segment of the WiMAX Forum. Most 3G mobile
operators have remained focused on current services a nd are not participating in
WIMAX trials or deployments, which are dominated by new entrants and landline
broadband providers. The WiMAX industry entered 2007 as a year for ecosystem build -
up in preparation for regional and nationwide deployments of WiMAX services. 2008
appears to be a make-or-break period for WiMAX.

Select Key Findings

— As predicted, more than 100 Mobile WiIMAX devices have been announced or made
available commercially

—> While certification of conformance and interoperability is the WIMAX Forum’s main
charter, it failed to deliver on the promised Mobile WiIMAX certified products in 2007.
Mobile WIMAX certification kicked off in December for the Release 1.0 certification
program within the 2.3 and 2.5 GHz frequency bands. Complexities associate d with
developing mobile test procedures have resulted in narrowing of requirements into
waves and phases.

—> The 3GPP/3GPP2 mobile industry has responded to development of WiMAX and
other moves for open access by accelerating 3GPP LTE. LTE has been position ed
as the evolution of 3G to Universal Terrestrial Radio (UTRAN) , while opponents
position WiIMAX as a system limited to Broadband Wireless Access. Despite active
pursuit of IMT-Advanced, the WiMAX Forum has not effectively positioned WiMAX
technologies as an evolutionary platform for the wireless industry.
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—> Operators are obtaining guarantees from equipment suppliers that WiMAX networks
will be upgraded to Certified status when those certifications become available.
Operators are also opting to single-source initial network build-outs, on a city-by-city
basis.

— Initial 802.16m proof-of-concept systems will appear in early 2010, with certification
of commercial systems possible as early as the first half of 2011.

— Rather than a primary focus on emerging markets, Cisco will target WiMAX
development at smart distributed wireless networking. The longer term goal is
dominance of “the WBB network as the new computer .”

SPECTRUM AND REGULATORY TRENDS

Maravedis frequently talks and shares information with regulators worldwide. This
dialogue is reflected in our detailed online database, ClearSpectrum.?

There are many regulatory issues that Maravedis tracks and is involved with. Some are
in a constant state of evolution and reform, which affect WiMAX and other evolving
aspects of wireless. These include the lack of sufficient spectrum for commercial
deployments in important countries like India and Russia, a level of uncertainty on the
part of regulators regarding the timeline of future spectrum availability, and the lack of
harmonized spectrum and regulation for BWA/WIMAX.

Select Key Findings

—> The ITU recommendation adding WiMAX as an official 3G protocol has already
yielded positive results with new spectrum auctions. In the Netherlands and New
Zealand, spectrum winners pledged to roll out WiMAX networks in bands previously
exclusive to 3G mobile phones.

—> Spectrum suitable for future mobile broadband services in the 2 -3 GHz range along
with sub-1 GHz spectrum has been allocated by the ITU for future IMT services.

—> Opportunities exist in sub-1 GHz spectrum for both WiMAX and LTE protocols. 700
MHz appears to be a common band of interest in multiple geographies.

—> Ongoing spectrum allocation activities for mobile broadband are underway in Brazil,
France, Hong Kong, Italy, Japan, New Zealand, Norway, Portugal, Sweden,
Switzerland, Taiwan, Thailand, United Kingdom, United States, and others.

STRATEGIC COUNTRIES

Maravedis has recently published specialized country reports detailing the opportunities
and challenges in Brazil, India, Russia, and the USA. We believe that understanding the
overall worldwide market trends requires in -depth knowledge of those strategic
countries, which represent half of the world’s population and are showing record wireless
adoption in the last few years.

2 www.clearspectrum.net
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We believe that broadband wireless technologies and WiMAX in particular will have
great success in those markets because they are well suited to meet the growing needs
of residential, business, and government users. This year we added Taiwan, Japan, and
Australia to our list of strategic countries for WiMAX because of the recent spectrum
allocations and government initiatives that are boosting the potential for WiMAX success
in those countries.

4G CONVERGENCE

The number of mobile subscribers worldwide reached 3 billion at the end of 2007 and is
predicted to rise to 4 billion by 2011.

Whether it is 3G, 802.16e-2005, or TD-CDMA, the success of mobile broadband will be
driven by the development of user-friendly applications and handsets. In this section,
Maravedis provides a fresh overview of the applications driving the mobile broadband
market, including mobile music, multimedia messaging, gambling , and mobile TV.

Highly demanding business users will fuel the concept of personal broadband for
productivity, but the mobile consumer market will represent the lion's share of mobile
data services in the long term. End -users are no longer just consumers of media
applications; they are becoming producers of content such as photos, videos, music,
and additional formats sent wirelessly.

WIMAX and LTE are converging upon 4G technology that includes seamless hand -over,
QoS, security, and higher-level compatibility such as user authentication and billing
across yet dissimilar low-level interface networks. As the broad industry IC
manufacturers become the primary arbiters of WiMAX and LTE IPR, use of both will
have fewer barriers and costs than for 3G. WiMAX will retain an open market advantage
despite pressure for LTE to open up technology and network access.

Select Key Findings

—> The case for WiMAX with alternative operators is clear -cut: WiMAX can now offer a
unified fixed-mobile solution with highly competitive, open-market Internet and
custom tailored services.

—> WIMAX is part of the converged 4G wireless futur e but can have stand-alone merit
for an individual business case.

—> WIMAX benefits from allies including Google, eBay, Microsoft , and a host of Internet
and wireless service providers, while LTE attempts to craft semi-captive solutions
and revenue-sharing agreements.

—> While LTE may enter the market as early as late 2009 according to Nokia and
Ericsson, their primary market — 3G operators — will be unlikely to adopt LTE until
several years later. That lag between 3G and the next generation network will great ly
benefit commercially available technologies, such as WiMAX.

—> WIMAX has the Apple Macintosh “1984” Marketing Advantage: Its uniqueness and
Internet orientation will have strong appeal to early adopters and those who will rebel
against the contrived nature of the cell phone.
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— The evolution of networks to femtocell will evolve further to SDWN (Smart Distributed
BWA Networks), which favors more control by users, in turn favoring WiMAX over
LTE.

WIMAX PATENT PORTFOLIO, POLICY, AND MARKET ANALYSIS

Patents and other intellectual property are a vital spur of technological and market
development. At its best, the patent system helps stimulate engineers, mathematicians,
scientists, and other talented people to toil diligently in pursuit of inventions that benefit
themselves and society in the process. WiMAX and other advanced fields of wireless are
built on the accomplishments of thousands. IPR for IEEE 802.16m/j (WiMAXm) and
3GPP LTE are converging as they move forward. This has significant impact on the
competition between these two 4G rivals.

—> LTE IPR is likely to be lower cost than 3G IPR, with 6%-10% total cost captured in
end devices.

—> WIMAX 802.16e will likely be low cost, with 3%-5% royalties captured in end devices.
WIMAXm will likely be a bit higher due to the nature of patent ownership. We expect
royalties in the range of 5% to 8%.

—> Court and trade authority rulings enforce SSOs FRAND policies and raise the bar of
consideration for patent infringement. This lowers overall risk of IPR in WiIMAX and
LTE.

—> WIMAX and LTE have initiated early efforts to establish a favorable patent regimen
that may reduce conflicts down the road. However, uncertainties due to absence of
key stake holders remain.

—> Emerging segments of technology including MIMO, MIMO -AAS, MU-MIMO, Co-
MIMO, virtual MIMO, virtual server aggregation, and advanced BWA network
architectures are increasing in activity and importance as they leverage WiMAX and
LTE performance and cost benefits.

—> 3G Licensing Ltd. is an admirable effort to lower IPR contention , but important 3G
IPR stake holders have not joined because of commercial difficulty of the IPR
regimen. NGMN may prove to be a more acceptable regimen.

—> WIMAX should consider establishing a patent regimen outside of NGMN . We
recommend a “defensive patent pooling” pro-competitive organization, which will
help clarify the advantage of WiMAX in IPR.

MARKET SIZE FORECASTS

We said in previous editions that Maravedis did not expect WiMAX to become a “3G
killer” in the near future. This remains true with the recent progress made by technical
specifications and vendor technology demonstrations for LTE in 3GPP Release 8.
WIMAX provides a framework for 4G mobile services. In fact, with the prospects for
introduction of multimode devices starting in 2008-2009, WiMAX will become an
exceptional enhancement to existing cellular 3G networks. Operators who adopt WiMAX
multimode offerings are not pressed into either replacing or displacing service to
customers.

Copyright ©February 2008 Maravedis Inc 18



WIMAX, LTE and Broadband Wireless (Sub -11GHz) Worldwide Market Trends 2008-2014 — 5th Edition

WIMAX chipsets will start to be embedded into laptops in th e second half of 2008, into
handheld devices in the beginning of 2009, and into consumer electronics in the
beginning of 2010. This is obviously a key assumption, as multimode devices will
expand dramatically the potential markets for WiMAX, especially whe n WiMAX chipsets
are embedded into cellular handsets and base stations.

The fundamental question about WiMAX is whether it can ramp to volumes that enable it
to compete in a wireless world ruled by huge volumes of cellular phone sales. WiMAX
and future wireless networks that aspire to offer 4G services will attempt to become
unified communications systems that fit diverse markets and have very different sets of
customers and requirements. The common architecture is supposed to result in an
overall advance in technology and a reduction in costs: the “virtuous circle” enabled by a
large ecosystem.

A buzzword that has filtered through discussions of WiMAX is the “tipping point” — where
WIMAX momentum skyrockets due to a nexus of contributing factors. The many pieces
to the puzzle include

—> Gaining availability to sufficient spectrum for wide -area coverage and roaming.

—> Assembling large numbers of component, core system, and device suppliers and
ODMs to fuel creative development and provide users with options fo r diverse
markets.

— Fostering an IPR environment that lowers the barriers and risks.

—> Creating an open system that leverages developments in other industries including
Internet, PC and server software, network systems and OS, service industries
including voice phone, entertainment, advertising, and unified messaging services.

Select Key Findings

—> Maravedis predicts that there will be an ac cumulated 55 million WiMAX subscribers
by the end of 2012, then accelerating to 127 million at the end of 2014.

— The 802.16e-2005 share of new WiMAX subscribers will peak in 2012, after which it
will slowly decline in favor of 802.16m-based clients.

—> The WIMAX equipment market, including only active WiMAX subscr ibers, will reach
an annual US$4 billion in 2012 — US$11 billion when including non-active WiMAX
devices shipped.

—> The accumulated equipment market size for combined demand and supply of
WIMAX equipment will total $42 billion by 2014.

— If additional incumbent and mobile carriers adopt an operating model that includes
multi-mode WiMAX plus EV-DO/DV GSM and IMT2000, then expected volumes of
WIMAX will be subject to stepwise revision upward. In our optimistic scenario,
WIMAX subscribers will reach 127 million in 2012. Take up rates in the USA (Sprint),
Korea, Japan, India and Taiwan will determine the likelihood of this optimistic
scenario.

— In our pessimistic scenario, cumulative WiMAX subscribers wil | only reach 25 million
by 2012. Scenario assumptions are explained in detail in the report.
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