Research report

Operator strategies for network
evolution: the road to LTE

Helen Karapandzi¢ and Terry Norman

March 2009




Published by Analysys Mason Limited * St Giles Court « 24 Castle Street « Cambridge « CB3 0AJ » UK
Tel: +44 (0)1223 460600 * Fax: +44 (0)1223 452800 « Email: research@analysysmason.com ¢
www.analysysmason.com/research

Registered in England No. 5177472

© Analysys Mason Limited 2009

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in
any form or by any means — electronic, mechanical, photocopying, recording or otherwise — without the prior
written permission of the publisher.

ISBN 1 905495 86 2



Contents

About Analysys Mason Vi
0 Summary vii
1 Wireless data growth will drive network evolution 1
11 Network evolution will be largely driven by consumer demand for services

delivered over high-performance networks 1
1.2 Wireless network traffic from voice and data services will increase dramatically

by 2015 2
1.3 The volume of traffic will erode revenue 4
2 Operators need to understand, and make, a complex array of

technology choices 5
2.1 LTE offers a compelling proposition 5
2.2 There are other technology choices, including CDMA, TD-SCDMA and

WIMAX, but most operators will migrate to LTE 8
2.3 Existing assets and legacy services will influence future deployment plans 11
24 LTE will not be deployed as a standalone layer, but as a complement to a

dedicated indoor coverage mechanism 14
3 Spectrum issues will affect MNOs’ LTE deployment strategies 18
3.1 Operators will deploy LTE in the IMT-2000 expansion band 18
3.2 The timing of GSM 900MHz (and GSM 1800MHz) spectrum refarming is

critical 19
3.3 Digital dividend spectrum may be used for mobile communications 20
34 The US regulator has made spectrum available for Advanced Wireless Services 21
4 Device availability will be key to realising data growth 22
4.1 LTE-compatible devices will be available from 2H 2009 22
4.2 The first LTE-compatible devices are likely to support four frequency bands 23
4.3 Vendors have agreed a standardised royalty framework for LTE handsets 24
5 There are a number of pathways to LTE 25
5.1 The combined GSM and UMTS operator 25
5.2 The UMTS-only operator 26

© Analysys Mason Limited 2009 Contents



5.3 GSM-only operators 26
5.4 CDMA operators 27
Key to acronyms 30
Research from Analysys Mason 31
Consulting from Analysys Mason 32

List of Figures and Tables

Figure 0.1:  Cornerstones of an operator’s strategy for deploying a data-optimised

network vii
Table 1.1:  Factors that are driving the increase in wireless network data traffic 1
Table 1.2:  Key forecasts for mobile traffic in developed and developing regions 3
Figure 1.1:  Global wireless network traffic growth, 2008-2015 3
Figure 1.2:  The cost of data traffic using legacy networks, and revenue 4
Figure 2.1:  Typical mobile network costs per subscriber per cellular sector 5
Figure 2.2:  LTE can deliver profit by significantly reducing opex and capex 7
Figure 2.3:  All technology roadmaps can lead to LTE 9
Table 2.1: ~ SWOT analysis of migration from HSPA directly to LTE 12
Table 2.2:  SWOT analysis of migration from HSPA to HSPA+ (Release 7) 13

Figure 2.4:  Network traffic generated by an example mobile service mix, split between

indoor and outdoor usage, 2008-2012 15
Figure 3.1:  Timeline for 2500-2690MHz spectrum auctions 18
Figure 4.1:  Expected LTE device availability 22
Figure 5.1: LTE by geography/operator 28
Figure 5.2:  Deployment strategy guidelines 29

Authors

Helen Karapandzi¢ (Analyst) joined Analysys Mason in April 2007.
Her research interests include wireless access, mobile broadband and
mobile payment. Her most recent work includes several reports on the
subjects of mobile payment, near field communications, WiMAX
access technology and networks, radio access network evolution,
mobile broadband and service bundling. Prior to joining Analysys
Mason, Helen was Business Development Manager for an
international asset management company, where she was responsible
for Europe, the Middle East and Africa (EMEA). She has also held i
positions with Cambridge Investment Research (an independent, Cambridge-based strategy
consultancy) and eBay AG. Helen has an MA in Modern Languages from the University of
Cambridge.

Terry Norman leads Analysys Mason’s Wireless Networks research
and analysis programme, which focuses on the development of
wireless access technologies and their commercial applications. Terry
has more than 30 years’ experience in the radio communications
industry in radio planning, access network design, operations and
latterly ten years consulting. He has authored numerous reports on the

Contents © Analysys Mason Limited 2009



Operator strategies for network evolution: the road to LTE \'

subject of wireless access technologies. He has been quoted in the broadsheet press and
regularly contributes to media analysis. Terry holds a doctorate in radio propagation, and is
a Chartered Physicist and a member of the Institute of Physics and the Institute of
Technology.

Acknowledgements

The authors would like to thank all those who assisted in the preparation of this report:
Anthony Berkeley (Director, LTE Strategy, Alcatel-Lucent), Dan Warren (Director of
Technology, GSMA), Mats Blumenberg (LTE Product Line Management, Huawei),
Stephane Daeuble (Senior Manager, Global Marketing, Motorola), Manash Goswami
(Director of Business Development, Platforms and Mobile Devices, Motorola), Sami
Jockinen (Senior Manager, Wireless Access Technology Marketing, Nokia), Peter Carson
(Senior Director, Product Management, Qualcomm), Hervé Dubreil (Strategic Advisor,
CTO Office, Orange Group), Frédéric Gastaldo (Head of Development, IT Services,
Swisscom), Rico Schwendener (Head, Network Innovation Centre, Swisscom) and Jaime
Lluch (Radio Access Technology Manager, Telefénica S.A.). The authors would also like
to thank Analysys Mason colleagues Matt Hatton and Andrew Parkin-White for their input,
and Sarah Peake and Claire Varley for editorial assistance.

Disclaimer

Figures and projections contained in this report are based on publicly available information
only and are produced by the Research Division of Analysys Mason Limited independently
of any client-specific work within Analysys Mason Limited. The opinions expressed are
those of the stated authors only.

Analysys Mason Limited recognises that many terms appearing in this report are
proprietary; all such trademarks are acknowledged and every effort has been made to
indicate them by the normal UK publishing practice of capitalisation. However, the
presence of a term, in whatever form, does not affect its legal status as a trademark.

Analysys Mason Limited maintains that all reasonable care and skill have been used in
the compilation of this publication. However, Analysys Mason Limited shall not be under
any liability for loss or damage (including consequential loss) whatsoever or howsoever
arising as a result of the use of this publication by the customer, his servants, agents or
any third party.

© Analysys Mason Limited 2009 Contents



About Analysys Mason

Analysys Mason is the preferred partner to telecoms, IT and media organisations
worldwide. Through our global presence, we deliver strategy advice, operations support
and market intelligence to leading commercial and public sector organisations in more
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do and are committed to delivering excellence to our clients.
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major players to set strategy, plan for formulate strategies, identify trends and
change and implement that change. opportunities, and measure performance.
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of projects that support our partners
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reduce costs, plan for the future and « Global Growth Markets
minimise risk. « Fixed Broadband

« Mobile Broadband

« Voice

« Consumer Content and Applications
o Telecoms Software

« Fixed Networks

o Wireless Networks

« Core Data and Forecasts

For more information, visit our website at www.analysysmason.com.
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Analysys Mason provides a portfolio of research services that help organisations to
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global telecoms industry. Through a combination of granular market data and forecasts, and
independent qualitative analysis and insight, we enable clients to make informed strategic
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Split across five research streams, which cover core market data, infrastructure and
technology, telecoms software, telecoms markets and wider industry dynamics, the research
programmes provide a range of deliverables during a typical 12-month subscription period.

In addition to its subscription-based content, Analysys Mason also offers a custom research
service, which helps clients to answer specific questions.

Analysys Mason’s research portfolio
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Mobile Consumer
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. Broadband .
: Applications
Telecoms :  Service %ﬂ'sr]t%;r;? Service Service Delivery Platform
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. Care
5 ) . Manufacturer
Strategies Strategies Strategies
. Fixed Networks Wireless Networks
Telecoms Ui Telecoms
Core Data and Country Core Software
Market Software
Forecasts Reports . Forecasts Market
Matrix Shares Forecasts

For more information about our research programmes and custom research services, please
visit www.analysysmason.com/research.
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Analysys Mason offers consulting services that span the entire business development
cycle from strategy development, through planning and implementation, to review. We
help clients in the public and private sectors to make the best possible business decisions
on many key issues, including investment, strategy, policy, procurement, network rollout
and market entry.

Analysys Mason advises clients in many industry sectors

Public sector
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Providing ICT and
procurement advice for
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and public bodies

Mobile
operators
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implementation

_ : : Fixed
Enterprise Financial operators
users institutions . '
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resolve business-critical issues by applying its intellectual rigour, passion and expertise.
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www.analysysmason.com/consulting.
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