Mobile Broadband Devices:

Opportunities for Mobile Handsets,
MIDs, UMPCs and Notebooks

1st Edition

©2008 Informa UK Ltd.
All rights reserved.

The contents of this publication are protected by international copyright laws, database rights and other intellectual property rights. The owner of these rights is
Informa UK Ltd, our affiliates or other third party licensors. All product and company names and logos contained within or appearing on this publication are the
trade marks, service marks or trading names of their respective owners, including Informa UK Ltd. This publication may not be:-

(a) copied or reproduced; or
(b) lent, resold, hired out or otherwise circulated in any way or form without the prior permission of Informa UK Ltd.

Whilst reasonable efforts have been made to ensure that the information and content of this publication was correct as at the date of first publication, neither
Informa UK Ltd nor any person engaged or employed by Informa UK Litd accepts any liability for any errors, omissions or other inaccuracies. Readers should
independently verify any facts and figures as no liability can be accepted in this regard - readers assume full responsibility and risk accordingly for their use of such
information and content.

Any views and/or opinions expressed in this publication by individual authors or contributors are their personal views and/or opinions and do not necessarily
reflect the views and/or opinions of Informa UK Ltd.

informa

telecoms & media



AUTHORS

David McQueen
Gavin Byrne

FORECASTER
Gareth Sims

REPORT STAFF

Kris Szaniawski, Reports Manager
Olivia Gibney, Managing Editor

Faiza Carter, Production Manager
Shalia Mughal, Production Editor

HEAD OFFICE
Mortimer House
37-41 Mortimer Street
London W1T 3JH

Web site: www.informatm.com

SALES & CUSTOMER SERVICE

In UK/Europe:
Phone: 44 (0) 20 7017 5533
Fax: 44 (0) 20 7017 4783

Email: telecoms.enquiries@informa.com

In North America:
Phone: (1) 978 258 2500
Fax: (1) 978 258 2500

Email: colleen.barron@informa.com

Published in July 2008

ISBN: 978 1843 117 667

ABOUT THE AUTHORS

David McQueen is a Senior Consultant and
Analyst at Informa Telecoms & Media. He focuses
on mobile handset developments and vendor
strategies worldwide. Over the past 5 years he has
built up an in-depth knowledge of the market
developing in-house original online research
amongst Informa Telecoms & Media's extensive
database of telecoms professionals.

David has 12 years experience in the telecoms
research and consulting sector and has gained first
hand experience in the handset markets’ needs and
requirements. At Informa Telecoms & Media,
David is the lead author on a range of strategic
reports including: Future Mobile Handsets — the
company’s flagship report, Mobile Application
Platforms and Operating Systems and Mobile TV

David is a frequent speaker and chair at
international conferences and has made many
presentations on current trends and future
development of mobile handsets and devices.
He has recently presented at the World Handset
Forum in Amsterdam and has previously spoken at

3GSM World Congress.

Gavin Byrne is a Research Analyst at Informa
Telecoms & Media looking at mobile handsets and
devices. With over six years’ experience in research,
competitive intelligence and benchmarking within
the telecoms and IT sectors he has provided
comment to numerous industry leading
publications He is lead author of Informa’s
Multimedia Devices: Music and Ultra Low-Cost
Handsets reports as well as contributing author to
Informa’s strategic reports Mobile Converged
Devices and Future Mobile Handsets.

Gavin also counts several years marketing
experience gained in the I'T, Internet and consumer
goods sectors. He has an honours degree in
European Business Administration.

informa

telecoms & media



ACKNOWLEDGEMENTS

The authors wish to thank the following organisations — amongst many others — for providing information,
briefings and interviews that helps support and underpin the research process towards the production of the
18t Edition edition of Mobile Broadband Devices.

AMD

ARM
FarEasTone
HTC

Huawei

Icera Inc

Intel

Microsoft

Nokia

NXP
QUALCOMM
Samsung
Symbian

Texas Instruments
VIA Technologies
Zoran

ZTE

informa

telecoms & media



informa

telecoms & media



Contents

CHAPTER 1
EXECUTIVE SUMMARY ... 1
Market OVBIVIEW . . o 1
Product scoping and definition . ... ... ... 1
Figure 1.1: Wireless networking families . ... ... .. .0 i i i 2
Figure 1.2: Broadband device definition . ... ... ... .. . . . . . . . o i o i i i .. 3
Figure 1.3: Shared and differentiating characteristics of classes of broadband devices . ... ............. 4
Assessing market size beyond mobile broadband handsets........ ... ... ... .. ... .. . ... .. ... 4
Network technology enablers and evolution. . ... .. ... . . i 5
Wireless networking, specifications and market segmentation. .. ........... ... ... ... ... ... ..., 5
Figure 1.4: Mobile and wireless broadband standards ... .................. ... ... .. ... ... 6
Figure 1.5: Wireless technology comparisons® — peak data rates vs. range. . ... ............. ... ... 7
Mobile broadband infrastructure vendor strategies. ... ... .. ... .. . . 8
Figure 1.6: Mobile broadband network providers. . ... ... ... ... .. . L. 9
Device and component technology enablers and evolution. . ......... ... ... ... ... . ... 9
Hardware COmpPONENtS. . . . ... o 9
Figure 1.7: Key characteristics of RISC and CISC architectures. . . ......... ..., 10
Wireless COMPONENES. . .. ..o 11
SO WA, . oo 11
Figure 1.8: Software segmentation by device type . ... ... ... 12
Mobile broadband deviCes . . . ... .. 12
MBD definition . . . ..o 12
Market segmentation .. ... ... ... 13
Mobile broadband devices: technology trends. . ... ... . 14
Figure 1.9: Mobile broadband device types. . .. ... ... .. . ... . . .. .o L. 15
Global total mobile broadband device unit sales, 2007-2013 ........... .. .. .. .. L 15
Figure 1.10: Global total mobile broadband device unit sales, by device type, 2007-2013 . ... ........ 16
Figure 1.11: Global mobile broadband mobile device unit sales, by device type, 2007-2013. .. ... ... .. 16
SCENAMIO ANAIYSIS . . . oo 17
Trends and developments . .. ... o 17
SCENAMIO TOCUS . . .\t 17
ldentifying factors. . ... 18
Figure 1.12: MID/ MCD/ UPN market structural analysis . ... ...... ... ... ... ... ... ... 18
CHAPTER 2
MARKET OVERVIEW ... 21
Product scoping and definition ........ ... . ... . ... ... 21
Figure 2.1: Wireless networking families . .. ... ... ... .. .. . . . . . . . . . . . i i 22
Figure 2.2: Broadband device definition . ....... ... ... . . . . . . ... 23
Figure 2.3: Mobile broadband device segmentation . ........... ... ... ... ... ... ... .. ... ..., 23
Figure 2.4: Shared and differentiating characteristics of classes of broadband devices . ............... 24
Figure 2.5: Positioning and segmentation of mobile broadband devices . . .. ...................... 25
Mobile network generations. . ......... .. ... ... . ... . 25
Figure 2.6: Mobile network generations. . ... ... ... ... .. . . . . . 0 0 o .. 25
Figure 2.7: Mobile network generations and deployment timelines . ... ......................... 26
informa

telecoms & media



Vi

Broadband ConVErgenCe. . .. ... o 27

Wireless broadband subscriptions, 2008-2013 .................... ... ... ... ... ... ..... 29
WWAN subscriptions, 2008-2013 . . ... ... 29
Figure 2.8: Global mobile subscriptions, by region, 2008-2013. ... ........ ... ... ..., 30
Figure 2.9: Global mobile subscriptions, by technology, 2008-2013. ... ....... ... ...ccouiuuao... 31
WWAN broadband by region, 2008-2013. . .. ... ... .. 32
Figure 2.10: Global WWAN broadband subscriptions, by region, 2008-2013. . ................... 32
Figure 2.11: Global WWAN broadband penetration, by region, 2008-2013. .. ................... 33
WMAN broadband subscribers, 2007-2012 . . . . .. ..o 36
Figure 2.12: Global WiMAX subscribers, by region, 2007-2012. .. .......... ... ... ... ... ...... 37
Assessing market size beyond mobile broadband handsets . .......................... ... 38
Figure 2.13: Target consumer electronic device sales, 2007 ... ........ ... ... ... .. .. .. ... 39
Mobile data services market development. ........................ ... ... ... .. ... ...... 40
Figure 2.14: Mobile content evolution. . ........ ... .. . . . .. . 40
CHAPTER 3
NETWORK TECHNOLOGY ENABLERS AND EVOLUTION.......................... 43
Wireless networking, specifications and market segmentation ........................ ... 43
Figure 3.1: Mobile and wireless broadband standards. . .. ........... ... ... ... . ... ... ..., 44
Figure 3.2: Wireless networking families . ... ... . ... ... .. . . ... . . . . .. i oo 44
Figure 3.3: Wireless technology comparisons — peak data rates vs. range. . . ....................... 45
COMVBIZBNCE . . oottt e e e 46
WWAN network technologies . .................. . . . . . 48
Digital 3G NetWOrkS . . . . .o 48
Figure 3.4: Mobile network generations launch dates, frequencies, data rates and services. . . .......... 49
Figure 3.5: WCDMA, EV-DO selected features. . ...........oo i, 50
Third Generation Partnership Project (3GPP). . .. .. ... ... . .. . . 50
Wideband code-division multiple access (WCDMA) . . ... ... 51
6P 51
Figure 3.6: CDMA network evolution path. . ............ ... ... .. . .. 0 i .. 51
CDMA2000 1xEV-DO Release 0 . . ... ... 52
Time Division CDMA (TD-CDMA) . . . . oot e e e 53
Time Division Synchronous CDMA (TD-SCDMA) . . . ...t 53
Figure 3.7: China 3G spectrum allocation. .. ........ ... ... ... ... . . i i .. 54
Digital 3.5G networks . . ... ... 54
High Speed Downlink Packet Access (HSDPA) . ... .. oo 55
High Speed Uplink Packet Access (HSUPA) . ... ... e 55
Figure 3.8: Comparative network latency, WCDMA, HSDPA and HSDPA+HSUPA . ............. 56
HSPA EVOIULION . . e 57
CDMA2000 1xEV-DO Revision A . ... 57
CDMA2000 1XEV-DO Revision B . . . ... 57
3.9G or Long-Term EVOlUtiON . .. oo ot 58
Figure 3.9: 3GPP LTE System Architecture Evolution proposal ........... ... ... .. ....c...... 59
Figure 3.10: HSPA, HSPA+ and LTE compared. . .. ....... ... ... ... ... ... ... ... 60
Figure 3.11: 3G-4G system features. . ... ............o i 60
Ultra Mobile Broadband (UMB). . . . ... ..o 61
Next Generation Mobile Networks (NGMN) initiative. . ........ ... .. 61
A 62
Technology and architecture . ... .. .. 63
informa

telecoms & media



3GPP, 3GPP2 CONVEIZBNCE . . . . . oottt e ettt e e e e e e e 64

Wireless Metropolitan Area Network. . ................ ... ... ... ... . . . . . ... . . . ... 64
WA 65
Figure 3.12: 802.16 standards . . .. ... ... ... . . . i L. 65
B0 . oo 67
Wireless Local Area Network . . .............. ... 67
Figure 3.13: 802.11 standards . .. ......... ... iiuei it 68
Unlicensed Mobile Access (UMA) . . ... 69
Voice call continuity (VCC). . . ..o 70
Wireless Personal Area Network . . ............... . .. . . . . . . . . 71
Figure 3.14: Personal area networking applications .. .......... ... ... ... ... ... 00 ... 71
Bluetooth . . .o 72
Market overview and drivers ... ... ... ... .. 72
Figure 3.15: Bluetooth connectivity . . .. ...... ... ... i i i 72
Ultrawideband (UWB) . . .. ... 74
Figure 3.16: Traditional and ultra wideband (UWB) pulses and spectra ... ..................... 75
Mobile broadband infrastructure vendor strategies ...................... ... . ... ....... 76
Figure 3.17: Mobile broadband network providers. .. ............. ... ... . .. ... .. . 0 ... 77
Figure 3.18: Major mobile infrastructure vendors’ WiMAX strategy . .. .......... ... ... ... ..... 78
Key mobile broadband network vendors............. ... ... ... ... ... ... 79
Alcatel-LUCEnt. . . . . 79
Mobile broadband products and Services . ... ... 80
ENCSSON . . 80
Mobile broadband products and Services . ....... .. .. 81
HUAWET . . . 82
Mobile broadband products and Services . .. ... .. .. 82
Motorola . . . o 83
Mobile broadband products and Services . ....... ... 84
Figure 3.18: Motorola Mobile WiMAX infrastructure . ... ... ... .. .. ... ... ... .. .... 84
Nokia Siemens Networks . .. ... 85
Mobile broadband products and SErvices . .. ............. . 85
Nortel NetWOrKS . . . . . 86
Mobile broadband products and Services . ..............o i 87
SAMSUNG ottt 88
Mobile broadband products and Services . ..............o it 89
CHAPTER 4
DEVICE TECHNOLOGY ENABLERS AND EVOLUTION ............................ 91
Processor architecture overview . ......... .. ... .. ... ... 91
Figure 4.1: Indication of potential savings* v 250nm process technology for a given processing speed.. . . . . 92
RISC versus CISC architecture . . . . ... e e e e e e 93
Figure 4.2: Key characteristics of RISC and CISC architectures. . .. ..., 93
RISC-based processor architecture. . .. ... .o 93
AR . 93
Figure 4.3: ARM’s RISC-based processors SWOT analysis .. ..o, 94
MIPS Technologies . . ... ... e 95
CISC-based processor architeCture. . ... ... oo 95
Intel’s X86 processor architecture . . ... ... . 95
Figure 4.4: Intels Atom range of processors. .. ... 96
informa

telecoms & media

Vil



viil

Figure 4.5: Intel’s processor and platform targer markets. .. ....... ... ... ... ... 0 0 0 ... 97

Figure 4.6: Moorestown platform . ........... . . 98
Figure 4.7: Intel’s x86-based processors SWOT analysis .. ....... ... ... ... ... ... ... .... 98
A . L 99
VIATEChN0IOZIES . . . oot 100
Figure 4.8: VIA Technologies’ Nano range of processors .. ........ouuuuuuuiinnannaannannn... 100
CONCIUSION . o 100
Multimedia and browsing performance. . ............ o 101
Figure 4.9: Internet compatibility . .. ....... ... ... . . .. . . . 102
Wireless components. . ................... . . 102
INtrodUCtion . .o 102
REAranSCeIVEr. . .. 103
Figure 4.10: Example of RF and baseband as used in a mobile handset. . ... ................. ... 103
Baseband. . ... ... 103
Application / multimedia / graphics proCESSOrS . . .. ...\t 104
Multi-band and multimode SUPPOIt . .. ... o 105
Digitalisation . ... ... 106
SINgle Chip oo 106
Smartphones, MIDs and MCDS. . . ... ... . 107
Notebooks and UPNS . . . ... .. o 107
Software defined radio. . ... 108
Wireless component VeNdOrs . . ... ..ot 109
Figure 4.11: Wireless component vendor activity by segment, 2008 . . ... ........ ... .. 109
W AN . 110
MediaTek . ... 111
InterDigital. . .. 111
ICBra o 111
Figure 4.12: Icera Livanto soft modem .. ....... ... ... ... .. ... .. . . i .. 112
WMAN . L 112
Other WiMAX semiconductor vendors . .. ... .. o 113
WLAN 114
WPAN L 114
Application / multimedia Co-ProCeSSOrS . . . ..ottt e 115
Smartphones, MIDs and MCDs. . . ... ... .. 115
Notebooks and UPNS . . .. ... o 116
Component vendor profiles . ............. .. . . . 116
AN . 116
Notebooks and UPNS . .. ... oo i 117
Smartphones, MIDs and MCDS. . .. ... oo 117
CONCIUSION . . o oo 117
AENEIOS . . . 118
AN Lo 118
AN L L 119
CONCIUSION . . oo 119
Beceem Communications. . ... ... .. 119
BroadCom . ..o 120
T AN, L 120
AN L 121
AN L 121
informa

telecoms & media



GPS . 122
CONCIUSION . . . oo 122
Figure 4.13: Broadcom business model. . . ... ... ... ... .. . . . L. 122
SR 122
AN L 123
P AN L L 123
CONCIUSION . . . 123
Ericsson Mobile Platforms . .. ... 123
Figure 4.14: Selected EMP customers, 2008 . ... ... ... ... ... ... i i i, 124
FreeSCale . ..o 125
AN, L L 126
AN, L 126
WEAN and WPAN . . o 126
Application ProCESSOTS . . ..ottt 126
CONCIUSION . . . oo 127
FU U © o 127
INEINEON L. 128
AN, L 128
Figure 4.15: Infineon MBD platform . . ........ ... . 128
WIMAN and WEAN. © . 129
AN L L 129
CONCIUSION . . .. 129
111 PP 129
AN, L 130
Figure 4.16: ‘Echo Peak’ Wi-Fi/WiMAX modules . ... ..... ... ... . . . .. 130
AN L 131
Application ProCESSOIS . . ..ottt 131
Figure 4.17: Larrabee architecture for Visual Computing. ... ... ... ... ... ... ... ... ... 131
CONCIUSION . . ..o 132
NVIdIa. . .. 132
Notebooks and UPNS . . ... ... o 133
Smartphones, MIDs and MCDs. . .. ... 133
CONCIUSION . . ..o 133
Qualcomm ..o 134
AN, L 134
AN L 135
AN L 136
SNAPAIAZON . . 136
GObi. .o 136
CONCIUSION . . . oo 137
Sequans CommUNICAtIoNS . . ... o 137
ST Microelectronics and NXP . . ... ..o o o 138
ST MicroelectroniCs . . . ... 138
NP 138
AN, L 139
Figure 4.18: NXP MBD WWAN portfolio .. ... 139
AN, L 139
AN L 139
informa

telecoms & media



Application processors . ... ... ... 140
CONCIUSION . . o oo 140
Texas INStrUMeNtS . . ... 141
AN, L L 141
Figure 4.19: Texas Instruments portfolio of generic chipsets. .. ........ ... ... ... ... ... .... 142
AN, L 142
WEAN and WPAN . . . 142
Application PrOCESSOIS . . ..ottt et 142
CONCIUSION . . 143
LOTaN 143
Figure 4.20: Zoran's Approach 5C application processor. .. ....... ... ... ... i .. 144
Operating systems, user interface and browsers. ........... ... ... ... ... . .. .. ... ... 144
Figure 4.21: Software segmentation by device type . . ... ... .. o 146
Figure 4.22: Market segmentation of OSs for mobile broadband devices . .. ..................... 149
SYMbI AN . 150
MiCTOSOt . . o 150
OPBN SOUICE o ottt 151
ADDIE 152
CHAPTER 5
MOBILE BROADBAND DEVIGES ... ... . e 155
Introduction . . ... ... . . . 155
MBD definition . . ... 155
Figure 5.1: Mobile broadband device industry definitions. . .. ........ ... ... ... ... ... . ... 156
Market segmentation. . . ... ... 156
Figure 5.2: Key mobile applications mapped to MBDs, by relative device cost ... ................. 158
Figure 5.3: MBD key purchase decision points. . .......... ... ... ... . 0 i i 159
Mobile broadband devices: technology trends .............. ... ... ... ... ... ... . ... 159
Figure 5.4: Mobile broadband device types. . ... ...... ... ... .. . . o 0 o o oo 161
Figure 5.5: MBD portability: screen size analysis — handsets, MIDs and UPNs. .................. 162
Mobile broadband devices: markettrends.................. ... .. ... ... ... 163
Mobile broadband embedded device market trends. .. ... 164
Figure 5.6: Amazon’s Kindle electronic book ... ...... ... ... ... ... ... ... ... . 0. 166
Mobile broadband attachment market trends .. ... ... .. 167
Mobile broadband devices: handset vendor strategies ................................. 168
MBD vendor SBEMENES . . . ..o 169
Smartphones, MIDs and MCDS. . .. ... o 169
UPNs and notebooks . .. ... 170
Figure 5.7: MBD key vendor mapping .. ....... ... ... . . . 171
Mobile broadband device vendor profiles .......... ... ... ... ... ... .. ... ... ... ... 172
NOKIa . .. 172
MBD product and software roadmap . .......... ... 172
Conclusion/ strategy . .. ... .o 173
Sony Corporation . . . ..o 174
Figure 5.8: Sony organizational chart, as at January 2008. .. ........ ... ... ... .. ... ... . ... 174
MBD product and software roadmap . .......... . . 174
Figure 5.9: Sony VAIO notebook and micro PC range, as at May 2008 . . . ..................... 176
Figure 5.10: Sony Everywair WWAN connectivity agreements, as at May 2008. ... ............... 176
informa

telecoms & media



Conclusion/ Strategy . . .. ..ot 176

LG EloCtroniCS . . . o 177
MBD product and software roadmap . ......... .. ... 177
Figure 5.11: LG notebook range, as at May 2008 . ... ... ... ... ... ... . ... ... .. ... 178
Conclusion/ Strategy . .. ..ot 178

Samsung Electronics. . . ... o 179
MBD product and software roadmap . ........... . . 179
Figure 5.12: Samsung notebook and UPN range, as at May 2008 . .. ......................... 180
Conclusion/ Strategy . .. ..ot 181

MOtOr0la . . .o 181
MBD product and software roadmap . .......... . . . 181
Conclusion/ strategy . .. ... 182

HTC e 182
MBD product and software roadmap .................. . .. 183
Figure 5.13: HTC UPN range, as at May 2008 . .. ............ ... ... .. ... ... ........... 184
Conclusion/ Strategy . . .. ..o 184

ADDIE o 185
MBD product and software roadmap . .......... ... .. 185
Figure 5.14: Apple notebook range, as at May 2008. ... ......... ... ... ... . ... 186
Conclusion/ Strategy . . .. ..ot 186

Notebook vendor profiles . .......... ... .. . . . . 187

Hewlett-Packard (HP) ... ... .o 187
MBD product and software roadmap . ........... ... .. 187
Figure 5.15: HP notebook and UPN range, as at May 2008 . .. .............ccouiiiiiena... 188
Conclusion/ strategy . . . ... ..o 188

ASUSTEK CompULr . o oo 188
MBD product and software roadmap .. .......... ... .. 189
Figure 5.16: ASUS Tek notebook and UPN range, as at May 2008 . . ......................... 190
Conclusion/ strategy . . .. ... o 191

Mobile broadband device roadmap and evolution. . .................................... 191
Figure 5.17: Mobile broadband device roadmap . ... ... ... ... ... .. .. ... . . .. 192
Figure 5.18: Mobile broadband device comparison, as at May 2008. .. ........................ 193
Figure 5.19: WiMAX device evolution, 2005-2011 . ... ........ ... ... ... ccciiiiiiiioo.. 194

Mobile broadband device forecasts .............. ... . ... ... 195

Methodology . . . ... 195

Global total mobile broadband device unit sales, 2007-2013. . . ... ... . ... . . . 196
By deVICE tYPe. . . .o 196
Figure 5.20: Global total mobile broadband device unit sales, by device type, 2007-2013 . .......... 197
By TBgION . oo 197
Figure 5.21: Global total mobile broadband device unit sales, by region, 2007-2013. . ............. 198

Global mobile broadband mobile device unit sales, 2007-2013 .................................. 198
BY TBgION oo 198
Figure 5.22: Global mobile broadband mobile device unit sales, by region, 2007-2013............. 199
By device type. . ..o 200
Figure 5.23: Global mobile broadband mobile device unit sales, by device type, 2007-2013. . . . ... ... 200

Global mobile broadband portable device unit sales, by region, 2007-2013 . ........................ 201
Figure 5.24: Global mobile broadband portable device unit sales, by region, 2007-2013............ 201

Global total mobile broadband device unit sales, by technology, 2007-2013. .. ...................... 202
Figure 5.25: Global total mobile broadband device unit sales, by rechnology, 2007-2013............ 203

informa

telecoms & media

XI



XI

CHAPTER 6

SCENARIO ANALY SIS oo 207
Trends and developments . . ... . ... . .. . .. 207
Scenario analysis. . ... 210
SCeNanio fOCUS . ... oo 210
Identifying factors. ... ... 211
Figure 6.1: MID/ MCD/ UPN market structural analysis . .. ........ ..., 211
Figure 6.2: The broadband MIDs, MCDs and UPN market: factors in the environment. . . ... ...... 212
Figure 6.3: Identifying different possible futures by factor .. ...... ... .. ... ... 0 0 0 0 L 212
FaCtOr A 212
Factor B . ..o 213
Figure 6.4: Industry convergence . .. .............. ... i 213
Factor C. ..o 214
Factor D ... o 215
BUIldINg SCENATIOS. . . . oot 216
Figure 6.5: Possible market evolution scenarios, by factor .. .................. ... ... .. .... 216
Scenario 1: No great change . ... . 216
Factors Ai (still immature), Bii, Ci (probably due to lack of scale) and Dii ....................... 216
Scenario 2: Broadband device chaos ... ... ... . ... 218
Factors Ai, Bi, Giiand Di. ... ... ... 218
Scenario 3: Mobile Internet for all. . ... ... ... 219
Factors Aii, Bi, Cii and Di . ... ..o 219
Scenario 4: What's the function? . . ... ... ... 222
Factors Aii, Bii, Ciiand Di . ... 222
SCENAMIO SUMMAIY. . . . oottt e e e e e e e e e e e e e e 223
informa

telecoms & media



	Market overview
	Product scoping and definition
	Figure 1.1: Wireless network...
	Figure 1.2: Broadband device...
	Figure 1.3: Shared and diffe...

	Assessing market size beyond...

	Network technology enablers ...
	Wireless networking, specifi...
	Figure 1.4: Mobile and wirel...
	Figure 1.5: Wireless technol...

	Mobile broadband infrastruct...
	Figure 1.6: Mobile broadband...


	Device and component technol...
	Hardware components
	Figure 1.7: Key characterist...

	Wireless components
	Software
	Figure 1.8: Software segment...


	Mobile broadband devices
	MBD definition
	Market segmentation
	Mobile broadband devices: te...
	Figure 1.9: Mobile broadband...

	Global total mobile broadban...
	Figure 1.10: Global total mo...
	Figure 1.11: Global mobile b...


	Scenario analysis
	Trends and developments
	Scenario focus
	Identifying factors
	Figure 1.12: MID/ MCD/ UPN m...


	Chapte
	Market overview
	Product scoping and definition
	Figure 2.1: Wireless network...
	Figure 2.2: Broadband device...
	Figure 2.3: Mobile broadband...
	Figure 2.4: Shared and diffe...
	Figure 2.5: Positioning and ...

	Mobile network generations
	Figure 2.6: Mobile network g...
	Figure 2.7: Mobile network g...

	Broadband convergence
	Wireless broadband subscript...
	WWAN subscriptions, 2008-2013
	Figure 2.8: Global mobile su...
	Figure 2.9: Global mobile su...

	WWAN broadband by region, 20...
	Figure 2.10: Global WWAN bro...
	Figure 2.11: Global WWAN bro...

	WMAN broadband subscribers, ...
	Figure 2.12: Global WiMAX su...

	Assessing market size beyond...
	Figure 2.13: Target consumer...

	Mobile data services market ...
	Figure 2.14: Mobile content ...


	Chapte
	Network technology enablers ...
	Wireless networking, specifi...
	Figure 3.1: Mobile and wirel...
	Figure 3.2: Wireless network...
	Figure 3.3: Wireless technol...

	Convergence
	WWAN network technologies
	Digital 3G networks
	Figure 3.4: Mobile network g...
	Figure 3.5: WCDMA, EV-DO sel...
	Third Generation Partnership...
	Wideband code-division multi...
	3GPP2
	Figure 3.6: CDMA network evo...

	CDMA2000 1xEV-DO Release 0
	Time Division CDMA (TD-CDMA)
	Time Division Synchronous CD...
	Figure 3.7: China 3G spectru...


	Digital 3.5G networks
	High Speed Downlink Packet A...
	High Speed Uplink Packet Acc...
	Figure 3.8: Comparative netw...

	HSPA Evolution
	CDMA2000 1xEV-DO Revision A
	CDMA2000 1xEV-DO Revision B

	3.9G or Long-Term Evolution
	Figure 3.9: 3GPP LTE System ...
	Figure 3.10: HSPA, HSPA+ and...
	Figure 3.11: 3G-4G system fe...

	Ultra Mobile Broadband (UMB)
	Next Generation Mobile Netwo...
	4G
	Technology and architecture

	3GPP, 3GPP2 convergence
	Wireless Metropolitan Area N...
	WiMAX
	Figure 3.12: 802.16 standards

	WiBro
	Wireless Local Area Network
	Figure 3.13: 802.11 standards

	Unlicensed Mobile Access (UMA)
	Voice call continuity (VCC)
	Wireless Personal Area Network
	Figure 3.14: Personal area n...

	Bluetooth
	Market overview and drivers
	Figure 3.15: Bluetooth conne...


	Ultra wideband (UWB)
	Figure 3.16: Traditional and...

	Mobile broadband infrastruct...
	Figure 3.17: Mobile broadban...
	Figure 3.18: Major mobile in...

	Key mobile broadband network...
	Alcatel-Lucent
	Mobile broadband products an...

	Ericsson
	Mobile broadband products an...

	Huawei
	Mobile broadband products an...

	Motorola
	Mobile broadband products an...
	Figure 3.18: Motorola Mobile...


	Nokia Siemens Networks
	Mobile broadband products an...

	Nortel Networks
	Mobile broadband products an...

	Samsung
	Mobile broadband products an...


	Chapte
	Device technology enablers a...
	Processor architecture overview
	Figure 4.1: Indication of po...

	RISC versus CISC architecture
	Figure 4.2: Key characterist...

	RISC-based processor archite...
	ARM
	Figure 4.3: ARM’s RISC-based...

	MIPS Technologies

	CISC-based processor archite...
	Intel’s X86 processor archit...
	Figure 4.4: Intel’s Atom ran...
	Figure 4.5: Intel’s processo...
	Figure 4.6: Moorestown platform
	Figure 4.7: Intel’s x86-base...

	AMD
	VIA Technologies
	Figure 4.8: VIA Technologies...


	Conclusion
	Multimedia and browsing perf...
	Figure 4.9: Internet compati...


	Wireless components
	Introduction
	RF transceiver
	Figure 4.10: Example of RF a...

	Baseband
	Application / multimedia / g...

	Multi-band and multimode sup...
	Digitalisation

	Single chip
	Smartphones, MIDs and MCDs
	Notebooks and UPNs

	Software defined radio
	Wireless component vendors
	Figure 4.11: Wireless compon...

	WWAN
	MediaTek
	InterDigital
	Icera
	Figure 4.12: Icera Livanto s...


	WMAN
	Other WiMAX semiconductor ve...

	WLAN
	WPAN
	Application / multimedia co-...
	Smartphones, MIDs and MCDs
	Notebooks and UPNs

	Component vendor profiles
	AMD
	Notebooks and UPNs
	Smartphones, MIDs and MCDs
	Conclusion

	Atheros
	WLAN
	WPAN
	Conclusion

	Beceem Communications
	Broadcom
	WWAN
	WLAN
	WPAN
	Multimedia processors
	GPS
	Conclusion
	Figure 4.13: Broadcom busine...


	CSR
	WLAN
	WPAN
	Conclusion

	Ericsson Mobile Platforms
	Figure 4.14: Selected EMP cu...

	Freescale
	WWAN
	WMAN
	WLAN and WPAN
	Application processors
	Conclusion

	Fujitsu
	Infineon
	WWAN
	Figure 4.15: Infineon MBD pl...

	WMAN and WLAN
	WPAN
	Conclusion

	Intel
	WMAN
	Figure 4.16: ‘Echo Peak’ Wi-...

	WLAN
	Application processors
	Figure 4.17: Larrabee archit...

	Conclusion

	Nvidia
	Notebooks and UPNs
	Smartphones, MIDs and MCDs
	Conclusion

	Qualcomm
	WWAN
	WLAN
	WPAN
	Snapdragon
	Gobi
	Conclusion

	Sequans Communications
	ST Microelectronics and NXP
	ST Microelectronics
	NXP
	WWAN
	Figure 4.18: NXP MBD WWAN po...

	WMAN
	WLAN
	WPAN
	Application processors
	Conclusion

	Texas Instruments
	WWAN
	Figure 4.19: Texas Instrumen...

	WMAN
	WLAN and WPAN
	Application processors
	Conclusion

	Zoran
	Figure 4.20: Zoran’s Approac...

	Operating systems, user inte...
	Figure 4.21: Software segmen...
	Figure 4.22: Market segmenta...

	Symbian
	Microsoft
	Open Source
	Apple

	Chapt
	Mobile broadband devices
	Introduction
	MBD definition
	Figure 5.1: Mobile broadband...

	Market segmentation
	Figure 5.2: Key mobile appli...
	Figure 5.3: MBD key purchase...

	Mobile broadband devices: te...
	Figure 5.4: Mobile broadband...
	Figure 5.5: MBD portability:...

	Mobile broadband devices: ma...
	Mobile broadband embedded de...
	Figure 5.6: Amazon’s Kindle ...

	Mobile broadband attachment ...
	Mobile broadband devices: ha...
	MBD vendor segments
	Smartphones, MIDs and MCDs
	UPNs and notebooks
	Figure 5.7: MBD key vendor m...


	Mobile broadband device vend...
	Nokia
	MBD product and software roa...
	Conclusion/ strategy

	Sony Corporation
	Figure 5.8: Sony organizatio...
	MBD product and software roa...
	Figure 5.9: Sony VAIO notebo...
	Figure 5.10: Sony Everywair ...

	Conclusion/ strategy

	LG Electronics
	MBD product and software roa...
	Figure 5.11: LG notebook ran...

	Conclusion/ strategy

	Samsung Electronics
	MBD product and software roa...
	Figure 5.12: Samsung noteboo...

	Conclusion/ strategy

	Motorola
	MBD product and software roa...
	Conclusion/ strategy

	HTC
	MBD product and software roa...
	Figure 5.13: HTC UPN range, ...

	Conclusion/ strategy

	Apple
	MBD product and software roa...
	Figure 5.14: Apple notebook ...

	Conclusion/ strategy

	Notebook vendor profiles
	Hewlett-Packard (HP)
	MBD product and software roa...
	Figure 5.15: HP notebook and...

	Conclusion/ strategy

	ASUSTeK Computer
	MBD product and software roa...
	Figure 5.16: ASUSTek noteboo...

	Conclusion/ strategy

	Mobile broadband device road...
	Figure 5.17: Mobile broadban...
	Figure 5.18: Mobile broadban...
	Figure 5.19: WiMAX device ev...

	Mobile broadband device fore...
	Methodology
	Global total mobile broadban...
	By device type
	Figure 5.20: Global total mo...

	By region
	Figure 5.21: Global total mo...


	Global mobile broadband mobi...
	By region
	Figure 5.22: Global mobile b...

	By device type
	Figure 5.23: Global mobile b...


	Global mobile broadband port...
	Figure 5.24: Global mobile b...

	Global total mobile broadban...
	Figure 5.25: Global total mo...


	Chapt
	Scenario analysis 
	Trends and developments
	Scenario analysis
	Scenario focus
	Identifying factors
	Figure 6.1: MID/ MCD/ UPN ma...
	Figure 6.2: The broadband MI...
	Figure 6.3: Identifying diff...
	Factor A
	Factor B
	Figure 6.4: Industry converg...

	Factor C
	Factor D

	Building scenarios
	Figure 6.5: Possible market ...

	Scenario 1: No great change
	Factors Ai (still immature),...

	Scenario 2: Broadband device...
	Factors Ai, Bi, Cii and Di

	Scenario 3: Mobile Internet ...
	Factors Aii, Bi, Cii and Di

	Scenario 4: What’s the funct...
	Factors Aii, Bii, Cii and Di

	Scenario summary


