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The Future Mobile Market
Y ia Global trends and developments with a focus on Western Europe

This report has been produced by the UMTS Forum, an association of telecommunications
operators, manufacturers and regulators who are active both in Europe and other parts of the
world and who share the vision of UMTS. UMTS will be a member of the IMT-2000 family of
standards. UMTS will move mobile communications forward from where we are today into the
Information Society of third generation services, and will deliver speech, data, pictures, graph-
ics, video communication and other wideband information direct to people on the move.

A key objective of this report is to assess the expected future market for mobile multimedia
services, as well as mobile voice and data services. Much of the content of this report is
taken from an original study commissioned in 1997 by DGXIII of the European Commission,
which has been openly available from the Commission. That study was carried out by the
consulting companies Analysys and Intercai under the guidance of and with contributions
from the Market Aspects Group (MAG) of the UMTS Forum. Although the original study was
focussed on Western Europe, many trends and developments have a global applicability.

Certain data have been updated since the original study was conducted in order to reflect
more recent market estimates, with particular regard to:

- projected global growth in mobile users
- satellite traffic [data taken from Forum Report #6]
Unless otherwise credited, the source of all diagrams and exhibits is Analysys/Intercai.

This report - the eighth published by the Forum to date - follows on from other outputs
which have dealt with a regulatory framework and spectrum aspects for UMTS (Report #1),
technical aspects (#2), impact of licence cost levels (#3), licensing conditions (#4), minimum
spectrum requirements (#5), UMTS/IMT-2000 spectrum (#6) and extensions to core band
spectrum (#7).

Many statements in this report represent the views of the original authors, Analysys and
Intercai, and have not been subject to formal approval in the UMTS Forum. However, the
main conclusions and key findings in the report are supported by all operators and manu-
facturers of the UMTS Forum. The National Administrations that are members of the Forum
have actively supported the development of the report. However, the Administrations can-
not be bound by the detailed recommendations contained in the report.

Copyright © UMTS Forum, 1999. All rights reserved, respecting the rights of earlier copyright holders. Reproductions of
this publication in part for non-commercial use is allowed if the source is stated. For other use, please contact the UMTS
Forum Secretariat, Russell Square House, 10-12 Russell Square, London WC1B 5EE, UK. Telephone +44 171 331 2020.
All possible care has been taken to assure that the information in this report is accurate. However, no warranty of any
kind can be given with regard to this material. The UMTS Forum shall not be liable for any errors contained in the report
or for incidental consequential damages in connection with the use of the material.

Visit the UMTS Forum World Wide Web site to view this and other published reports at:

www.umts-forum.org
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0. Executive Summary

0.1 SCOPE OF THIS REPORT

Convergence of communications, information, entertainment, commerce and computing, as
a result of advances in technology in areas such as multimedia computing, interactive TV
and the Internet will lay a foundation for the development of an ,Information Society"

This report describes the Forum's view based on a study carried out by Analysys/Intercai [8],
under the guidance of and with contributions from the Market Aspects Group (MAG) of the
UMTS Forum. Findings of the study were first published in 1997 as part of the UMTS Forum's
first report, ,A Regulatory Framework for UMTS" [1]. Certain figures, particularly with refer-
ence to mobile user and Internet user predictions have been updated.

The objectives of the study were to forecast the evolution of the world-wide market for
mobile communication services, in particular mobile multimedia services, over the next ten
to twenty years, and to identify the key requirements for the successful development and
implementation of third-generation UMTS/IMT-2000 mobile systems.

Spectrum demand to support UMTS/IMT-2000 services is significantly dependent on the
number of users, the quantity of traffic flow and its distribution. In order to identify this crit-
ical impact, the original study that forms the basis of this report considered the total public
market for mobility. Assessment was made of developments and growth of the global mar-
ket, spanning North America and Asia Pacific regions but with a primary focus on the EU15
member states. Subsequent study work by the Forum has assessed spectrum requirement for
satellite services.

The study was underpinned by a central hypothesis that the evolution of the market for
mobile multimedia services will be strongly influenced by the site and nature of the market
for networked multimedia services, e. g. Internet and Intranet. Societal and technological
trends were evaluated, leading to the evaluation of ,scenarios” and hence market forecasts.
Key findings may be summarised:

0.2 TERRESTRIAL MOBILE SERVICES MARKET - KEY FINDINGS

1. The world market for physical users of terrestrial mobile services (including multime-
dia) will be 426 million users by the year 2000, rising to 940 million by 2005 and
more than 1.7 billion users by 2010.
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2. There will be 190 million physical mobile users in North America by 2005, rising to
220 million by 2010.

3. There will be 400 million physical mobile users in Asia Pacific by 2005, rising to 850
million by 2010.

4. There will be 200 million physical mobile users in Western Europe by 2005, rising to
260 million by 2010. 32 million of these will be mobile multimedia users in 2005,
rising to 90 million mobile multimedia users by 2010.

5. In the rest of the world, there will be 150 million physical mobile users by 2005, ris-
ing to 400 million by 2010.

6. The total Western European mobile market will be worth 104 billion ECU" per year in
2005, representing total traffic levels of 6,300 million Mbytes/month.

7. The mobile multimedia segment of this Western European market will be worth 24
billion ECU" per year in 2005, representing total traffic levels of 3,800 million
Mbytes/month. Terminal revenues in 2005 will add a further 10 billion ECU" per year
to this European market value.

UMTS/IMT-2000 services are also likely to be used by other sectors, including systems with
limited mobility (e.g. in areas with low population density), and in private/corporate markets,
ranging from home use to wireless PBXs, emergency and cordless systems. Note that the
market for non-public (or ,license exempt") applications of this type is the subject of sepa-
rate study by the UMTS Forum, and is not addressed in this report.

0.3 MOBILE SATELLITE SERVICES MARKET - KEY FINDINGS

Additional material contained in this report, particularly with reference to the market for
satellite based systems, is based on the findings of separate work carried out by the UMTS
Forum's Spectrum Aspects Group (SAG) and published in UMTS Forum Report #6
UMTS/IMT-2000 Spectrum.

While more than 80% of the European population can be expected to be covered by terrestri-
al UMTS/IMT-2000 in 2010, less than 20% of the world's total land area will be covered by ter-
restrial cellular networks within the envisaged timescales of UMTS/IMT-2000. Satellite sys-

" The currency denomination ,ECU* has later been replaced by the name ,Euro*
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tems are therefore important to UMTS/IMT-2000 to provide complete coverage. The forecasts
summarised in this report deal only with mobile satellite services, i.e. those services supplied
from either moving terminals or portable/transportable terminals capable being moved easily:

8. The world market for physical users of mobile satellite services (MSS) (including
multimedia MSS) will be 11.5 million users by the year 2005, rising to 18.5 million
by 2010.

9. There will be 1 million MSS users in Europe by 2005, rising to 1.6 million by 2010.
0.4 million of these will be multimedia MSS users in 2005, rising to 0.7 million
multimedia MSS users in Europe by 2010.

10. Total traffic levels (multimedia + non-multimedia) for the European MSS market
will reach 22 million Mbytes/month in 2005, rising to 40 million Mbytes/month in
2010.

0.4 STUDY APPROACH

A multi-stage process was adopted for the (non-satellite) study conducted by
Analysys/Intercai. Societal and technological trends likely to have an impact on the future
market for mobile multimedia services were first researched and identified, followed by a
process of service scenario development, validation and finally drawing of conclusions rele-
vant to the successful development of a market for UMTS/IMT-2000.

0.4.1 MARKET DEFINITIONS

UMTS and other IMT-2000 third generation mobile systems will deliver voice, graphics,
video and other broadband information direct to the user, regardless of location, network or
terminal. These fully personal communication services will provide terminal and service
mobility on fixed and mobile networks, taking advantage of the convergence of existing and
future fixed and mobile networks and the potential synergies that can be derived from such
convergence. The key benefits that UMTS/IMT-2000 promises include improvements in qual-
ity and security, incorporating broadband and networked multimedia services, flexibility in
service creation and ubiquitous service portability.

Networked multimedia may be defined here to include services such as pay-TV; video- and
audio-on-demand; interactive entertainment; educational and information services; and
communication services such as video-telephony and fast, large file transfer.

8 © UMTS Forum 1999 Report No. 8
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0.4.2 Key AsSuMPTIONS AND Dynamics MODEL

While global market growth was considered, the major focus of the study was on the 15 EU
member states. The study forecast the evolution of personal communication services deliv-
ered via a wireless interface to personal or portable devices. The market for the delivery of
services to fixed terminals was not explicitly considered. Furthermore, the analysis assumed
that the first mobile multimedia services will be delivered via enhancements to the second
generation network technologies such as GPRS or via DECT before the commercial launch of
third generation systems such as UMTS.

0.5 KEY SociETAL AND TECHNOLOGY TRENDS INFLUENCING THE EVOLUTION OF THE
MOBILE MULTIMEDIA MARKET

Research was undertaken to identify societal trends that are likely to have an important
effect on how the marketplace reacts to third generation mobile services. Equally, the con-
tinuing evolution of existing technologies will have an important impact on the capability of
third generation mobile systems and services.

0.5.1 SoCIETAL AND MARKET TRENDS

Three market trends were identified that will have the most significant impact on the size
and nature of demand for mobile multimedia services.

- The market for fixed networked multimedia services - e.g. home entertainment - is growing
rapidly, at over 60% per year.

- Computer-based communications is being widely accepted and embraced by society. The
Internet market, for example, is predicted to grow to over 500 million world-wide by 2005.

- There is growing demand for accessing both information and entertainment services while
mobile.

0.5.2 TECHNOLOGY TRENDS

Developments were identified which will exert a direct influence on the attractiveness and
cost of mobile multimedia terminals and services over the next ten years and beyond:

- Mobile multimedia terminals will create a step-change in the way in which individuals
communicate and access information. Functionality and cost of these devices will be
determined by semiconductor, display and interface technologies.

© UMTS Forum 1999 Report No. 8 9
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. The attractiveness and costs of mobile multimedia services will be determined by delivery
and management technologies including the Internet, Java, database and spectrum-
enhancing as well as service creation technologies.

0.6 SCENARIO ANALYSIS

Four scenarios for the evolution of the mobile multimedia services market up to 2005 were
developed. These scenarios examined permutations of two key factors, namely take-up of
fixed multimedia services in the mass market, and the primary location of intelligence, be it
in the network or the device. Of the scenarios considered, that of an ,Evolved mass market”
may be regarded as most plausible, characterised by a high market take-up of multimedia
services and a ,device-centric" environment.

0.6.1 Key DRIVERS, ENABLERS, BARRIERS AND UNCERTAINTIES

Other key factors likely to affect development of the mobile multimedia market were also
considered in the study:

Drivers: . Growth in communications, commerce and entertainment services on the
fixed network, influenced by increased Internet usage and falling costs.
- Demand for rapid, remote access to information, driven by increasing
need for business productivity, greater personalisation and increased
mobility.

Enablers: - Regulation to encourage competition and allow cheap, easy access.
- World-wide adoption few mobile radio and open service standards.
- UMTS/IMT-2000 specifications to support IP-based services.
- Early exploitation of GPRS as an interim means of delivering MM services.
- Improvements in user interface design and display technologies.
- Technologies that enhance spectrum efficiency & utilisation.
« Improvements in semiconductor performance/costs.

Barriers: - High cost and limited availability of spectrum.
- Failure to resolve security issues and re-assure consumers re-security.
« Slow development of IT literacy in the mass market.

Uncertainties: - Rate of growth of the mobile multimedia market.
- The network paradigm - network or device centric?
« Increase in demand for capacity/spectrum in a network centric scenario.

10 © UMTS Forum 1999 Report No. 8
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0.7 MARKET FORECASTING RESULTS

0.7.1 WORLD MOBILE MARKET

World markets for mobile and mobile multimedia were projected on the basis of the current
status of market development, GDP per head and expected sophistication of the telecoms
market in each country or region. Results show clearly that markets outside the EU will dom-
inate the world mobile market by 2005.

Exhibit 0.7 shows the world-wide market forecast for the physical users of terrestrial mobile
services including multimedia.

Physical users in millions 2000 2005 2010

Europe, EU15 113 200 260
North America 127 190 220
Asia Pacific? 149 400 850
Rest of the world 37 150 400
Total 426 940 1730

Exhibit 0.7: World-wide Mobile Market Forecast

Europe, Japan and North America are most likely to face market saturation in terms of phys-
ical users by the year 2010. However, there is likely to be further market potential for
machine-to-machine communications. Many countries in Asia Pacific, Africa and South
America are expected to be far from saturation in terms of users in 2010.

0.7.2 THE EUROPEAN MOBILE TERMINAL MARKET

Assuming that users will upgrade their mobile device every three years, by 2005 the annual
mobile terminal market is forecast to be between ECU11 billion and ECU23 billion with
mobile multimedia devices accounting for between 45% and 60% of this total. (The curren-
cy denomination ,ECU" has later been changed to ,Euro”)

2 thereof Japan Segment acc. To ARIB 1/98 year 2000: 60-70m; year 2010: 90-100m
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0.7.3 THE EUROPEAN MARKET FOR MOBILE MULTIMEDIA CONTENT

A significant proportion of the total revenue collected by the service provider will be passed
on to the third party content providers. By 2005, the value of this market is projected to
reach between ECU1.5 billion and ECU7 billion per year.

0.7.4 EUROPEAN MOBILE TRAFFIC FORECASTS

Projections were made for levels of voice and multimedia traffic in a variety of radio envi-
ronments. A significant assumption was made that asymmetric multimedia services will
require an average of 33% higher information flow due to the need to download software
for processing locally. A significant result is that in the mass market/network centric sce-
nario, data traffic will reach in some environments around 70% of total mobile traffic by
2005.

0.8 SUMMARY

A great opportunity exists for the mobile communications industry to develop services that
will meet the developing needs of both businesses and consumers as the Information
Society emerges world-wide over the next decade. Those needs are rapidly being shaped by
developments in the convergence of computing, broadcasting and communications.
Consequently, the mobile industry must respond in a manner that recognises those influ-
ences and exploit their characteristics to the greatest effect.

12 © UMTS Forum 1999 Report No. 8
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0. Resumé

0.1 OBJET DE CE RAPPORT

La convergence de la communication, de I'information, des loisirs, du commerce et de I'in-
formatique, qui résulte des progrés de la technologie dans des domaines tels que les ordina-
teurs multimédia, la télévision interactive et I'Internet, va fournir un socle au développe-
ment d'une « Société de I'information ».

Ce rapport décrit la vision du Forum, sur la base d'une étude menée par les sociétés Analysys
et Intercai (8) , sous la direction et avec des contributions du Groupe Aspects Marché (MAG)
du Forum UMTS. Les résultats de I'étude ont été publiés pour la premiére fois en 1997, inté-
grés au premier rapport du Forum UMTS qui s'intitule « Un cadre réglementaire pour
I'UMTS » (1). Certains tableaux, en particulier ceux relatifs aux prévisions des nombres d'uti-
lisateurs Internet et mobiles, ont été actualisés.

Le but de cette étude était de prévoir I'évolution du marché mondial des services de commu-
nication mobile, dont les services multimédia, pour les dix a vingt prochaines années et
d'identifier les conditions fondamentales d'une introduction et d'un développement réussi
des systémes mobiles de troisieme génération UMTS/IMT-2000.

Le besoin de spectre pour fournir les services UMTS/IMT-2000 dépend de maniére significa-
tive du nombre d'utilisateurs, du volume et de la répartition des flux de trafic. Pour préciser
cet impact majeur, I'étude originelle qui est a la base de ce rapport prend en compte la tota-
lité du marché public de la mobilité. Le développement et la croissance du marché global ont
été estimés, de I'Amérique du Nord aux régions Asie Pacifique mais avec une focalisation sur
les quinze Etats membres de I'Union Européenne. Un travail ultérieur du Forum a étudié le
besoin de spectre pour les services par satellites.

A la base de I'étude se trouvait I'nypothése centrale que I'évolution du marché des services
multimédia mobiles sera fortement influencée par le lieu et la nature du marché pour les
services multimédia en réseaux, par exemple Internet et Intranet. Les tendances de la société
et de la technologie ont été estimées, conduisant a I'évaluation de scénarios puis, par déduc-
tion, de prévisions de marché. Les résultats principaux peuvent étre ainsi résumes :

© UMTS Forum 1999 Report No. 8 13
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0.2 MARCHE DES SERVICE MOBILES TERRESTRES — RESULTATS PRINCIPAUX

. Le marché mondial des utilisateurs - personnes physiques - des services mobiles ter-

restres (y compris multimédia) sera de 426 millions d'usagers en I'an 2000, attei-
gnant 940 millions en 2005 et plus de 1,7 milliard en 2010.

. Il y aura 190 millions d'utilisateurs mobiles physiques en 2005 en Amérique du Nord,

croissant a 220 millions en 2010.

.1l y aura 400 millions d'utilisateurs mobiles physiques en 2005 en Asie-Pacifique,

croissant a 220 millions en 2010.

. Il y aura 200 millions d'utilisateurs mobiles physiques en 2005 en Europe de I'Ouest,

croissant a 260 millions en 2010. Parmi eux, 32 millions seront des usagers de ser-
vices multimédia mobiles en 2005, ce nombre croissant a 90 millions d'usagers de
services multimédia mobiles en 2010.

. Dans le reste du monde, il y aura 150 millions d'utilisateurs mobiles physiques en

2005, croissant a 400 millions en 2010.

. Le marché mobile total de I'Europe de I'Ouest s'élévera & 104 milliards d'Ecus’ par an

en 2005, ce qui représente un niveau de trafic total de 6,3 milliards de Mégaoctets
par mois.

. Le segment multimédia mobile de ce marché de I'Europe de I'Ouest s'élévera a 24

milliards d'Ecus’ par an en 2005, ce qui représente un niveau de trafic total de 3,8
milliards de Mégaoctets par mois. A cette valeur du marché européen, il faut ajouter
10 milliards d'Ecus’ supplémentaires pour les terminaux.

Les services UMTS/IMT-2000 seront aussi probablement utilisés par d'autres secteurs, y com-

pri

s des systemes a mobilité limitée (par exemple dans des zones a faible densité de popula-

tion) et dans les marchés privés/d'entreprise, qui vont de I'usage domestique aux PBX sans

fil,

aux systémes d'urgence et sans cordon. Le marché pour les applications non-publiques

(ou « sans licence ») fait 'objet d'une étude distincte du Forum UMTS et n'est pas traité dans

ce

rapport.

"L'appellation « Ecu » de la monnaie a été remplacée ultérieurement par le nom « Euro ».

14
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0.3 MARCHE DES SERVICE MOBILES PAR SATELLITE — RESULTATS PRINCIPAUX

Les données additionnelles contenues dans ce rapport, particulierement celles en référence
au marché des systemes par satellite, proviennent des résultats d'un travail mené sépare-
ment par le Groupe Aspects Fréquence (SAG) du Forum UMTS et publié dans le Rapport # 6
Fréquences pour I'UMTS/ IMT-2000 du Forum UMTS.

Tandis que I'on peut s'attendre a ce que plus de 80 % de la population de I'Europe soit cou-
verte par les réseaux UMTS/IMT-2000 terrestres en 2010, moins de 20 % des terres au niveau
mondial seront couvertes par des réseaux cellulaires terrestres dans le calendrier envisagé
pour I'UMTS/IMT-2000. Les systémes par satellite sont, de ce fait, importants pour
I'UMTS/IMT-2000 afin d'offrir une couverture compléte. Les prévisions rassemblées dans ce
rapport traitent uniquement des services mobiles par satellite, c'est a dire les services fournis
a partir soit de terminaux mobiles , soit de terminaux portables/transportables que I'on peut
déplacer facilement :

8. Le marché mondial d'utilisateurs physiques de services mobiles par satellite (MSS)
(y compris multimédia MSS) sera de 11,5 millions d'usagers en 2005, croissant
18,5 millions en 2010.

9. Il y aura 1 million d'utilisateurs MSS en Europe en 2005, croissant a 1,6 million en
2010. Parmi eux, 0,4 million seront des usagers MSS multimédia en 2005, ce
nombre croisant a 0,7 million d'usagers MSS multimédia en Europe en 2010.

10. Le niveau de trafic total (multimédia + non-multimédia) pour le marché MSS euro-
péen atteindra 22 millions de Mégaoctets par mois en 2005, croissant a 40 millions
de Mégaoctets par mois en 2010.

0.4 METHODE D’ETUDE

Une méthode en plusieurs étapes a été adoptée pour I'étude (non-satellite) menée par
Analysys/Intercai. Il a tout d'abord été recherché et identifié les tendances de la société et de
la technologie qui auront probablement un impact sur le marché futur des services multimé-
dia mobiles. Puis, par une méthode de développement de scénarios pour les services, des
conclusions furent validées et finalement mises en forme, concernant le développement
réussi d'un marché pour I'UMTS/IMT-2000.
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0.4.1 DEFINITIONS DU MARCHE

LUMTS et les autres systemes mobiles IMT-2000 de troisieme génération fourniront voix,
graphiques, vidéo et autre information large bande directement a |'usager, indépendamment
de sa localisation, du réseau ou du terminal. Ces services de communication totalement per-
sonnelles offriront une mobilité du terminal et du service sur les réseaux fixes et mobiles,
prenant avantage de la convergence des réseaux fixes et mobiles, existants et futurs, et des
synergies potentielles qui pourront résulter d'une telle convergence. Les bénéfices fonda-
mentaux que I'UMTS/IMT-2000 promet, comprennent des améliorations en qualité et en
sécurité, y compris pour les services large bande et multimédia en réseau, de la flexibilité
dans la création de services et la portabilité de service partout.

Le multimédia en réseaux peut étre défini ici comme incluant des services tels que la télé-
vision payante, le service vidéo et audio a la demande, le loisir interactif, les services d'ensei-
gnement et d'information, et les services de communication tels que la visiophonie et les
transferts rapides de gros fichiers.

0.4.2 HYPOTHESES FONDAMENTALES ET MODELE DYNAMIQUE

Bien que la croissance du marché global ait été prise en compte, la focalisation principale de
I'¢tude a €té faite sur les quinze Etats membres de I'Union Européenne. L'é¢tude prévoit I'évo-
lution des services de communication personnelle fournis par une interface radio a des équi-
pements personnels ou portables. Le marché pour la fourniture de services a des terminaux
fixes n'a pas été explicitement pris en compte. De plus, I'analyse suppose que les premiers
services multimédia mobiles seront fournis par les améliorations des technologies des
réseaux de deuxieéme génération, telles que le GPRS ou par le DECT, avant le lancement com-
mercial des systemes de troisieme génération tel que I'UMTS.
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0.5 TENDANCES FONDAMENTALES DE LA SOCIETE ET DE LA TECHNOLOGIE INFLUCEN-
CANT L’EVOLUTION DU MARCHE MULTIMEDIA MOBILE

Une recherche a été entreprise pour identifier les tendances de la société susceptibles d'avoir
un effet important sur la facon dont le marché réagira aux services mobiles de troisieme
génération. De méme, I'évolution permanente des technologies existantes aura un impact
important sur les capacités des systemes et services mobiles de troisieme génération.

0.5.1 TENDANCES DE LA SOCIETE ET DU MARCHE

On a identifié trois tendances du marché qui auront I'impact le plus significatif sur la taille et
la nature de la demande de services multimédia mobiles.

- Le marché des services multimédia par réseaux fixes - par exemple le loisir a domicile -
est en croissance rapide, a plus de 60 % par an.

- Les communications a partir d'ordinateurs deviennent largement répandues et utilisées
dans la société. Le marché de I'Internet, par exemple, est supposé atteindre plus de 500
millions en 2005 au niveau mondial.

- Il 'y a une demande croissante pour accéder aux services tant d'information que de loisir
quand on se trouve en situation de mobilité.

0.5.2 TENDANCES TECHNOLOGIQUES

On a identifi¢ les développements qui vont exercer une influence directe sur l'attractivité et le
colt des terminaux et services multimédia mobiles dans les dix prochaines années et au-dela :

- Les terminaux multimédia mobiles vont créer un changement par pas dans la facon, pour les indi-
vidus, de communiquer ou d'accéder a |'information. Les fonctionnalités et le codt de ces appa-
reils seront déterminés par les technologies des semi-conducteurs, des écrans et des interfaces.

- Lattractivité et les colts des services multimédia mobiles seront déterminés par les tech-
nologies de distribution et de gestion, y compris I'Internet, Java, les bases de données et
I'amélioration de I'efficacité spectrale, ainsi que les technologies de création de services.

0.6 ANALYSE DE SCENARIOS
Quatre scénarios pour I'évolution des services multimédia mobiles ont été développés. Ces

scénarios ont examiné la combinatoire de deux facteurs fondamentaux, a savoir le décollage
des services multimédia fixes dans le grand public et la localisation premiére de I'intelligen-
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ce, soit dans le réseau, soit dans le terminal. Parmi les scénarios considérés, celui d'un « mar-
ché de masse évolué » peut étre vu comme le plus plausible et il se caractérise par un fort
décollage des services multimédia et un environnement « centré sur le terminal ».

0.6.1 PrINcIPAUX ELEMENTS MOTEURS ET FAVORABLES, BARRIERES ET
INCERTITUDES

D'autres facteurs fondamentaux susceptibles d'affecter le développement du marché multi-
média mobile ont aussi été pris en compte dans I'é¢tude :

Eléments « Croissance des services de communications, de commerce et de loisirs sur le
moteurs réseau fixe, influencée par I'augmentation de l'usage d'Internet et par des
colits en forte baisse.
- Demande d'accés rapide et a distance a l'information, du fait d'un besoin
croissant de productivité professionnelle, d'une personnalisation plus grande
et d'une mobilité accrue.

Eléments - Réglementation pour encourager la concurrence et permettre un acces
favorables facile et bon marché.
- Adoption mondiale de peu de normes radio pour les mobiles et de normes
ouvertes de service
- Des spécifications UMTS/IMT-2000 pour supporter des services basés sur
I'IP.
- Exploitation précoce du GPRS comme solution intérimaire de fourniture de
services MM.
- Améliorations de la conception de l'interfaces usager et des technologies
d'écran.
- Des technologies qui améliorent I'utilisation et I'efficacité spectrale.
- Améliorations dans les colts/performances des semi-conducteurs.

Barrieres - Colrt élevé du spectre avec une disponibilité limitée.
- Impossibilité a résoudre les problémes de sécurité et a rendre confiance aux
consommateurs.
- Lent développement de la culture IT dans le grand public.

Incertitudes « Taux de croissance du marché multimédia mobile.
- Le paradigme - centré sur le réseau ou sur le terminal?
- Augmentation de la demande de capacité/spectre dans le scénario centré
sur le réseau.
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0.7 RESULTATS DE PREVISION DE MARCHE

0.7.1 MARCHE MOBILE MONDIAL

Les marchés mondiaux pour le mobile et le multimédia mobile ont été extrapolés sur la base
de I'état de développement actuel du marché, du PNB et de la sophistication attendue du
marché des télécommunications dans chaque pays ou région. Les résultats montrent claire-
ment que les marchés en dehors de 'Union Européenne seront dominants en 2005 dans le
marché mobile mondial.

Le tableau 0.7 montre la prévision de marché de par le monde pour les utilisateurs physiques
de services mobiles terrestres, y compris multimédia.

Utilisateurs physiques en millions 2000 2005 2010

Europe , UE 15 "3 200 260
Amérique du Nord 127 190 220
Asie Pacifique? 149 400 850
Reste du monde 37 150 400
TOTAL 426 940 1730

Tableau 0.7 : Prévision du marché mobile mondial

L'Europe, le Japon et I'Amérique du Nord devraient tres probablement atteindre la saturation
du marché en terme d'utilisateurs physiques en 2010. Cependant, il y a probablement un
autre marché potentiel pour des communications de machine a machine. De nombreux pays
en Asie Pacifique, en Afrique et en Amérique du Sud seront loin de la saturation en terme
d'utilisateurs en 2010.

0.7.2 LE MARCHE EUROPEEN DE TERMINAUX MOBILES
En supposant que les utilisateurs vont renouveler leur appareil mobile tous les trois ans, le

marché annuel de terminaux mobiles sera en 2005 entre 11 et 23 milliards d'Ecus’, les
terminaux multimédia mobiles comptant entre 45 et 60 % de ce total.

2 dont pour le Japon selon ARIB 1/98 : 60-70m en 2000, 90-100m en 2010
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0.7.3 LE MARCHE EUROPEEN DU CONTENU MULTIMEDIA MOBILE

Une part significative du revenu total des fournisseurs de service sera transférée aux four-
nisseurs tierce partie de contenu. En 2005, il est prévu que la valeur de ce marché atteigne
entre 1,5 et 7 milliards d'Ecus.

0.7.4 PreVISIONS DE TRAFIC MOBILE EN EUROPE

Des extrapolations des niveaux de trafic pour la voix et le multimédia ont été faites dans des
environnements radio variés. On a fait I'nypothese importante que les services multimédia
asymétriques auront besoin d'un flux d'information supérieur en moyenne de 33 % du fait
de la nécessité de télécharger du logiciel, en vue d'un traitement local. Un résultat significa-
tif est que, dans le scénario « marché de masse [ centré sur le réseau », le trafic de données
atteindra 70 % environ du trafic mobile total en 2005 dans certains environnements.

0.8 RESUME

[l existe une grande opportunité pour le secteur des communications mobiles de développer
des services qui satisferont les besoins en croissance, a la fois des professionnels et des
consommateurs, au moment ou la Société de I'lnformation apparaitra dans le monde entier
au cours de la prochaine décennie. Ces besoins sont en train d'étre faconnés rapidement par
les développements dans la convergence de I'informatique, de la diffusion et des communi-
cations. En conséquence, le secteur des mobiles doit répondre d'une maniére qui reconnait
ces influences et qui exploite leurs caractéristiques en vue du plus grand effet.
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0. Resumen Ejecutivo

0.1 ALCANCE DE ESTE INFORME

La convergencia de las comunicaciones, la informacion, el entretenimiento, el comercio y la
informatica, como resultado de los avances tecnoldgicos en areas tales como la informatica
multimedia, la television interactiva e Internet sentaran las bases para el desarrollo de la
“"Sociedad de Informacion”.

Este informe describe el punto de vista del Forum basado en un estudio llevado a cabo por
Analysys/Intercai [8], bajo la direccion y con contribuciones del “Market Aspects Group”
(MAG) del UMTS Forum. Las recomendaciones del estudio fueron publicadas inicialmente en
1997 como parte del primer informe del UMTS Forum, "A Regulatory Framework for UMTS"
[1]. Algunas cifras, en particular las referidas a la prediccion de usuarios de moviles e
Internet, han sido actualizadas.

Los objetivos del informe eran prever la evolucion del mercado mundial de los servicios de
telecomunicacion moviles, en particular los servicios multimedia moviles, en los proximos
diez o veinte afios e identificar los requerimientos clave para el éxito del desarrollo y la
implantacion del sistema movil de tercera generacion UMTS/IMT-2000.

La demanda de espectro para soportar el servicio UMTS/IMT-2000 depende significativa-
mente del numero de usuarios, la cantidad de flujo de trafico y su distribucion. Con el fin de
identificar este impacto critico, el estudio original que sienta las bases de este informe con-
sidero el total del mercado publico de moviles. Se realizaron valoraciones del desarrollo y
crecimiento del mercado global, abarcando América del Norte y las regiones asiaticas del
Pacifico, pero tomando como foco principal los 15 miembros de la Unidn Europea. Un estu-
dio posterior del Forum ha calculado los requerimientos de espectro para los servicios por
satélite.

La hipdtesis central del estudio fue que la evolucion del mercado para los servicios de multi-
media movil estard fuertemente influido por el emplazamiento y naturaleza del mercado
para los servicios de multimedia en red, p.¢j. Internet e Intranet. Se evaluaron tendencias
sociologicas y tecnologicas, conduciendo a la evaluacion de los escenarios y la prevision del
mercado. A continuacion se resumen las principales conclusiones:
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0.2 MERCADO DE LOS SERVICIOS MOVILES TERRESTRES — PRINCIPALES
CONCLUSIONES

1. El mercado mundial de usuarios fisicos de servicios moviles terrestres (incluyendo
multimedia) sera de 426 millones de usuarios para el afio 2000, aumentando a 940
millones para 2005 y mas de 1,7 billones de usuarios para el 2010.

2. Habra 190 millones de usuarios fisicos de moviles en Norteamérica para el 2005,
aumentando a 220 millones para el 2010.

3. Habra 400 millones de usuarios fisicos de moviles en la region asiatica del Pacifico
para el 2005, aumentando a 850 millones para 2010.

4. Habra 200 millones de usuarios fisicos de moviles en Europa Occidental para el
2005, aumentando a 260 millones en el 2010. 32 millones de estos seran usuarios de
moviles multimedia en el 2005, aumentando a 90 millones de usuarios de moviles
multimedia en el 2010.

5. En el resto del mundo, habra 150 millones de usuarios moviles fisicos para el 2005,
aumentando a 400 millones en el 2010.

6. El total del mercado de moviles en Europa Occidental estara valorado en 104 billo-
nes de ECU" por afio en el 2005, representando un nivel de trafico total de 6.300
millones de Mbytes/mes.

7. El segmento del madvil multimedia del mercado europeo occidental, estara valorado
en 24 billones de ECU" por afio en el 2005, representando un nivel total de trafico
de 3.800 millones de Mbytes/mes. Los ingresos por terminales en el 2005 afadiran
mas de 10 billones de ECU por afio al valor de este mercado europeo.

Los servicios UMTS/IMT-2000 probablemente sean también usados en otros sectores, inclu-
yendo sistemas con movilidad limitada (v.g. en areas con baja densidad de poblacion), y en
mercados privados/corporativos, abarcando desde el uso residencial hasta centralitas sin
hilos, emergencias y sistemas inalambricos.

Hay que tener en cuenta que el mercado para las aplicaciones no publicas (o exentas de

licencia) de este tipo, estan sujetas a un estudio diferente del UMTS Forum, y no se abordan
en este estudio.

" La denominacién de la moneda "ECU" ha sido reemplazada por el nombre de "Euro"
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0.3 EL MERCADO DE LOS SERVICIOS MOVILES POR SATELITE — CONCLUSIONES
PRINCIPALES

El material adicional contenido en este informe, particularmente en referencia al mercado de
sistemas basados en tecnologia por satélite, esta basado en conclusiones de otros trabajos
llevados a cabo por el "Spectrum Aspects Group" del UMTS Forum y publicados en el
Informe#6 UMTS/IMT-2000 Spectrum.

Aunque se espera que mas del 80% de la poblacion europea pueda ser cubierta por el siste-
ma terrestre UMTS/IMT-2000 en el 2010, menos del 20% del drea mundial total sera cubier-
ta por redes celulares terrestres en las escalas de tiempo previstas para el UMTS/IMT-2000.
Los sistemas por satélites son, por lo tanto, importantes para que el UMTS/IMT-2000 propor-
cione una cobertura completa. La prevision resumida en este informe sélo se ocupa de los
servicios moviles por satélite, es decir, aquellos servicios suministrados ya sea desde termi-
nales moviles o terminales portatiles que se puedan trasladar con facilidad:

8. El mercado mundial de usuarios fisicos de servicios moviles por satélite (MSS)
(incluyendo MSS multimedia) sera de 11,5 millones de usuarios para el afio 2005,
aumentando a 18,5 millones en el 2010.

9. Habra 1 millon de usuarios de MSS en Europa para el 2005, alcanzando 1,6 millo-
nes en el 2010. 0,4 millones de estos seran usuarios de MSS multimedia en el 2005,
alcanzando los 0,7 millones de usuarios de MSS multimedia en Europa en el 2010.

10. El nivel de trafico total (multimedia + no-multimedia) para el mercado europeo de
MSS alcanzara los 22 millones de Mbytes/mes en el 2005, aumentando a 40 millo-
nes de Mbytes/mes en el 2010.

0.4 ENFOQUE DEL ESTUDIO

El estudio (no de satélites) dirigido por Analysys/Intercai, adoptd un proceso de multiples
escenarios. Primero se identificaron las tendencias sociales y tecnologicas, con posible
impacto sobre el futuro del mercado de los servicios moviles multimedia, sequido de un pro-
ceso de desarrollo del escenario del servicio y su validacion. Finalmente, se sacaron las con-
clusiones mas relevantes del desarrollo con éxito de un mercado para el UMTS/IMT-2000.
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0.4.1 DEFINICIONES DEL MERCADO

El UMTS vy otros sistemas moviles de tercera generacion IMT-2000, transmitiran voz, grafi-
cos, video y otra informacion de banda ancha directamente a los usuarios, sin que importe
su localizacion, la red o el terminal. Estos servicios completos de comunicacion personal pro-
veeran terminales y servicios moviles en redes fijas y moviles, aprovechandose de la conver-
gencia de fijo-movil existente y futura, y de las sinergias potenciales que pueden derivarse
de dicha convergencia. Las ventajas clave que el UMTS/IMT-2000 promete incluye mejoras
en la calidad y la seguridad, incorporando banda ancha y la difusion de servicios de multi-
media, flexibilidad en la creacion de servicios y portabilidad absoluta del servicio.

La difusion de multimedia puede definirse aqui para incluir servicios tales como television
de pago; video y audio bajo demanda; entretenimiento interactivo; servicios educacionales y
de informacion; y servicios de comunicacion tales como videotelefonia y la transmision rapi-
da de ficheros de gran tamafio.

0.4.2 SuprUESTOS CLAVE Y MODELO DE DINAMICA

Si bien se ha considerado el crecimiento del mercado global, el foco mas importante del
estudio estaba basado en los 15 miembros de la Union Europea. El estudio pronostica la evo-
lucion de los servicios de comunicacion personal transmitidos via interfaz inaldambrico a
aparatos personales o portatiles. El mercado para la entrega de servicios a terminales fijos no
se ha considerado explicitamente. Ademas, el informe supone que el primer servicio movil
multimedia se transmitira mediante mejoras sobre las tecnologias de red de seqgunda gene-
racion tales como GPRS o via DECT antes del lanzamiento comercial de los sistemas de ter-
cera generacion tales como el UMTS.

0.5 CLAVES DE LAS TENDENCIAS SOCIALES Y TECNOLOGICAS QUE INFLUYEN EN LA
EVOLUCION DEL MERCADO MOVIL MULTIMEDIA

La investigacion fue emprendida para identificar las tendencias sociales que posiblemente
afectaran de forma importante a forma en que el mercado reaccione a los servicios moviles
de tercera generacion. Igualmente, la evolucion continua de las tecnologias existentes ten-
dra un impacto importante en la capacidad de los sistemas maoviles de tercera generacion y
en los servicios.
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0.5.1 TENDENCIAS SOCIALES Y DE MERCADO

Tres tendencias de mercado fueron identificadas como las de mayor impacto en el tamafo y
la naturaleza de la demanda de servicios moéviles multimedia

- El mercado de servicios multimedia de redes fijas - p.ej. entretenimiento en casa - esta
creciendo rapidamente, a mas del 60% por afio.

- Las comunicaciones por ordenador estan siendo ampliamente aceptadas y acogidas por la
sociedad. El mercado de Internet, por ejemplo, esta previsto que crezca por encima de los
500 millones en todo el mundo para 2005.

. Esta creciendo la demanda de acceso via movil, ya sea a servicios de informacion o
entretenimiento.

0.5.2 TENDENCIAS TECNOLOGICAS

Se han identificado desarrollos que ejerceran una influencia directa en el atractivo y el coste
de los servicios y terminales moviles multimedia en los proximos diez afios y mas adelante:

Los terminales moviles multimedia constituiran un paso adelante en la forma en que los
individuos se comunican y acceden a la informacion. La funcionalidad y el coste de estos
aparatos estaran determinados por las tecnologias de los semiconductores, las pantallas y
las interfaces.

El atractivo y el coste de los servicios moviles multimedia estaran determinados por las
tecnologias de transmision y de gestion, incluyendo Internet, Java, bases de datos v el
aumento de espectro, asi como las tecnologias de creacion de servicios.

0.6 ANALISIS DEL ESCENARIO

Se desarrollados cuatro escenarios sobre la evolucion del mercado de servicios de moviles
multimedia hasta el 2005. Estos escenarios examinaron permutaciones de dos factores clave,
es decir, la aceptacion de los servicios multimedia por el mercado del gran publico, y que la
localizacion principal de inteligencia esté en la red o en el terminal. De los escenarios consi-
derados, el de “Mercado de Masas Evolucionado” puede ser considerado como uno de los
mas verosimiles, caracterizado por la alta aceptacion del mercado de servicios de multimedia
y un entorno centrado en el terminal.
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0.6.1 MOTIVADORES CLAVE, FACILITADORES, BARRERAS E INCERTIDUMBRES

Otros factores clave que probablemente afecten al desarrollo del mercado maovil multimedia
fueron también considerados en el estudio:

Motivadores:

Facilitadores:

Barreras:

Incertidumbres:

El crecimiento de los servicios de comunicaciones, comercio y entreteni-
miento sobre red fija, influido por el crecimiento en el uso de Internet y
la disminucion del coste.

Demanda de acceso remoto y rapido a informacion, provocada por la
necesidad creciente de productividad en los negocios, mayor personali-
zacion e incremento de la movilidad.

Regulacion para fomentar la competencia y permitir accesos econdmi-
cos y faciles.

La adopcién a escala mundial de unos pocos estandares de radio movil y
servicios abiertos.

Especificaciones de UMTS/IMT-2000 para dar apoyo a los servicios basa-
dos en IP.

Explotacion temprana del GPRS como un método intermedio de trans-
porte de los servicios multimedia.

Mejoras en el disefio de interfaces para el usuario y tecnologias de pantalla.
Tecnologias que aumenten la eficacia y la utilizacion del espectro.
Mejoras en el rendimiento/coste del semiconductor.

El alto coste y la disponibilidad limitada del espectro.

El fallo en la resolucion de cuestiones de seguridad y tranquilizar a los
clientes respecto a la seguridad.

El lento desarrollo de la cultura sobre Tecnologias de la Informacion en el
mercado de gran publico.

Porcentaje de crecimiento del mercado del movil multimedia.

El paradigma de la red - centrado en red o en el terminal?

Incremento de la demanda de capacidad/espectro en un escenario
centrado en red.
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0.7 RESULTADOS PREVISTOS DEL MERCADO

0.7.1 MERCADO MUNDIAL DEL MOVIL

El mercado mundial del movil y el mévil multimedia se proyectaron basandose en el estado
actual de desarrollo de mercado, PIB per capita y la esperada sofisticacion del mercado de las
telecomunicaciones en cada pais o region. Los resultados muestran claramente que los
mercados fuera de la UE dominaran el mercado mundial del movil para el afio 2005.

El punto 0.7 muestra la prevision del mercado mundial de usuarios fisicos de servicios movi-
les terrestres incluyendo multimedia.

Usuarios fisicos en millones 2000 2005 2010

Europa, UE15 113 200 260
Norteamérica 127 190 220
Asia Pacifico? 149 400 850
Resto del mundo 37 150 400
Total 426 940 1730

Tabla 0.7: Prevision del mercado mundial del movil

Europa, Japon y Norteamérica son las areas que con mayor probabilidad se enfrentaran ala
saturacion del mercado en términos de usuarios fisicos para el afio 2010. Sin embargo, hay
probabilidad de que haya mas potencial de mercado para comunicaciones maquina a
maquina. Muchos paises de la region de Asia Pacifico, Africa y Sudamérica se prevé que
estén lejos de la saturacion, en términos de usuarios, en el 2010.

0.7.2 EL MERCADO DE TERMINALES MOVILES EUROPEOS

Suponiendo que los usuarios renovaran su terminal cada tres afios, se prevé que para el
2005 el mercado anual de los terminales moviles esté situado entre los 11y los 23 billones de
ECU, con un numero de terminales méviles multimedia estimados entre un 45% y un 60%
de este total. (La actual denominacion "ECU" ha sido posteriormente cambiada por "Euro”).

2 Donde el mercado japonés, de acuerdo a ARIB (1/98) sera de 60-70 millones en el afio 2000
y 90-100 milllones en el 2010.
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0.7.3 EL MErcaDO EUrROPEO DEL CONTENIDO MULTIMEDIA MOVIL

Una proporcion significativa a del total de las ganancias recogidas por los proveedores de
servicio pasaran a terceras partes que seran proveedores de contenido. Para el 2005, el valor
de este mercado esta proyectado que alcance entre 1,5y 7 billones de ECU por afo.

0.7.4 PREVISIONES DE TRAFICO MOVIL EUROPEO

Las predicciones fueron hechas para niveles de trafico de voz y multimedia en una variedad
de ambitos de radio. Se supuso que los servicios multimedia asimétricos requeriran una
media de un 33% mas de flujo de informacion debido a la necesidad de descarga de softwa-
re para su posterior proceso en local. Un resultado significativo es que en el escenario
"Mercado de Masas | Centrado en Red", el trafico de informacion alcanzara en algunos
entornos alrededor del 70% del total del trafico de movil en el 2005.

0.8 RESUMEN

Existe una gran oportunidad para la industria de las comunicaciones mdviles de desarrollar
servicios que cubran las nuevas necesidades tanto de negocios como de clientes, a medida
que la Sociedad de la Informacion emerja en todo el mundo en la proxima década. Esas
necesidades seran creadas por el desarrollo en la convergencia de la informatica, la radiodi-
fusion y las comunicaciones. Consecuentemente, la industria del movil debe de responder de
tal manera que reconozca esas influencias y explote plenamente sus caracteristicas.
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1. Introduction

This report outlines a vision and forecast for the evolution of the market for public mobile
communication services, in particular mobile multimedia services, over the next ten to twen-
ty years. It also identifies the key requirements for the successful development and imple-
mentation of the third generation mobile system, UMTS (Universal Mobile
Telecommunications System), part of the IMT-2000 ,family" of third-generation mobile sys-
tems envisioned by the ITU.

Many statements in this report represent the views of the original authors, Analysys and
Intercai, and have not been subject to formal approval in the UMTS Forum. However, the
main conclusions and key findings in the report are supported by all operators and manu-
facturers of the UMTS Forum.

1.1 BACKGROUND

As telecommunications moves into an era where the distinction between voice, video and
data will be blurred, convergence of communications, information, entertainment, com-
merce and computing will lay the foundation for the development of an Information Society
in Europe. Over the last five years there have been a number of significant developments in
multimedia computing power, CD-ROM technology, digital television, the Internet/Intranet,
and IP-based services and terrestrial and satellite mobile communications, which could have
a profound impact on our society. These technologies and systems may enable dramatic
changes to take place in working practices, entertainment, education and healthcare.

Many organisations within the computing, entertainment, and communications industries
are now looking to identify and capitalise on the promise of new market opportunities in
multimedia created by these developments. To date, these organisations have worked large-
ly within the fixed network sector. However, demand for multimedia services, should they be
successful, is unlikely to be constrained to the fixed network. Greater pressure on time, and
the need for flexibility and responsiveness in business, will lead to a growing demand for
access to these services anytime, anywhere.

It follows that a great opportunity exists for the mobile industry to contribute to, and even
further, the development of the Information Society by its ability to provide easy access to
public databases and government services, and to increase the availability of and access to
skilled, knowledge-based workers, so facilitating the trend towards flexible working practices
that could help to increase employment in the EU.
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In order to meet the evolving needs of customers, and to capture the opportunity which this
evolution represents, the European mobile industry is looking to define and develop a third
generation of mobile technology - Universal Mobile Telecommunications System (UMTS).

UMTS and other IMT-2000 third generation mobile systems® will take the personal commu-
nications user into the Information Society by delivering voice, graphics, video and other
broadband information direct to the user, regardless of location, network or terminal. These
systems will move mobile communications forward from second generation systems - that
are currently creating a mass market for low-cost digital wireless services - to encompass
fully personal communication services.

These personal communications services will provide both terminal and service mobility on
fixed and mobile networks, taking advantage of the convergence of existing and future fixed
and mobile networks and the potential synergies that can be derived from such convergence.

The key benefits that UMTS/IMT-2000 promises include improvements in quality and securi-
ty, incorporating broadband and networked multimedia services, flexibility of future service
creation and introduction, and offering ubiquitous service portability.

The study has sought to identify the key uncertainties and events associated with the devel-
opment of the market for mobile multimedia services, which may be delivered by systems
such as UMTS/IMT-2000, and to quantify the market based on varying outcomes of these
uncertain issues and events. It has then drawn conclusions as to the likelihood of particular
outcomes, and of the size and characteristics of the market for mobile multimedia services.

1.2 OBJECTIVES AND STUDY APPROACH

1.2.1 OBJECTIVES
Four specific objectives were set for this study:

- to determine the level and nature of world-wide demand for third generation mobile ser-
vices with a specific emphasis on the EU

- to determine the key issues that will influence the evolution and the level of impact they
will have on the market

3The International Telecommunications Union (ITU) world-wide recommendations for third generation
mobile systems are known as International Mobile Telecommunications 2000 (IMT-2000) - originally
called Future Public Land Mobile Telecommunication Systems (FPLMTS).
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- to produce a robust analysis which forecasts the evolution of the world-wide market for
UMTS/IMT-2000 (mobility services) to 2005 and the expected market evolution between
2005 and 2015

- to forecast the emerging requirements and any intermediate steps for UMTS/IMT-2000.

1.2.2 STUuDY APPROACH
A five-stage process was adopted for the study:

- Stage 1 and 2 researched and identified the societal and technological trends which are
likely to have an impact on the future market for mobile multimedia services.

- Stage 3 involved the construction of scenarios for the evolution of the market, based on
the trends identified during Stage 2, as well as the production of market forecasts for each
scenario.

- Stage 4 validated the scenarios, and gathered industry opinion regarding future market
development and requirements through a series of workshops for industry players.

- Stage 5 involved the process of clarifying the conclusions which had emerged from each
stage of the study, and identifying the key drivers, enablers of and barriers to successful
development of a market for UMTS/IMT-2000.

EXHIBIT 1.1:
Stage Societal trends
1 ' Stage 4 Stage 5
Stage Scenario analysis and ___Validation pf scenarios Final Report:
3 market foiecasting . andt{)iql‘jﬁ%nsents Conclusions
Stage Evolution of
2 technology
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1.3 SCOPE AND STRUCTURE OF REPORT

Following this introduction, Section 2 of the report describes the definitions adopted in the
study for multimedia markets, and presents the conceptual model of the multimedia market
used to describe the dynamics of the development of the mobile multimedia market. Section
3 summarises the research into societal and technology trends that will shape the evolving
market for fixed and mobile multimedia services, which were used in Stage 3 to form the
basis of the forecasts of market development in the scenario analysis process. Section 4 pre-
sents a brief description and explanation of the four scenarios developed in Stage 3. Section
5 presents the market forecasts. Section 6 discusses key drivers, enablers, barriers and uncer-
tainties framing the mobile market, and Section 7 concludes with a summary of overall find-
ings from the study.

The original study [8] was supported by two annexes, which were:
- Annex Al Societal and Technology Trends provided a report of the research into the
societal and technological trends affecting the future market for mobile communications

carried out in Stages 1 and 2.

- Annex B/ Scenario Analysis and Market Forecasting explained the scenario development
process and market forecasting methodology used in Stage 3.
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2. Market Definitions and Key Assumptions

The key differentiator of third generation mobile systems such as UMTS/IMT-2000 will be the
ability to deliver broadband and multimedia services alongside the traditional mobile services
such as voice, messaging and slow rate data.

This section presents the definition of the term ,multimedia” used in this study, and identi-
fies the generic fixed and mobile multimedia services and applications that are expected to
be central to the future multimedia marketplace. It also presents some key assumptions of
the study, including those in the market dynamics model of the multimedia market, which
underpins the analysis and was used to develop the four scenarios discussed in Section 4.

2.1 MARKET DEFINITIONS

Mobile multimedia services will be a sub-set of networked multimedia services delivered via
fixed networks, as well as services designed specifically for mobile delivery. It is therefore
equally important to define the networked multimedia market, as well as the mobile and
mobile multimedia markets. The following sections describe in detail the market definitions
used in the study, that is, the generic services which are likely to fall into each category.

2.1.1 NETWORKED MULTIMEDIA MARKET

.Multimedia" can be interpreted in a variety of ways. It is commonly associated with the
combined presentation of data, sound, and vision in software applications stored on
CD-ROMs. Others define it as the combined use of video and sound within product market-
ing material, however that material is created and replayed. A more appropriate and
commonly accepted definition is ,services arising from the convergence of computing,
communications and established media* For the purposes of this study, multimedia has
been defined as the set of audio-visual and information services delivered via communica-
tions networks - known as networked multimedia.

A fundamental hypothesis that underpins the analysis in this study is that the evolution of
the market for mobile multimedia services will be strongly influenced by the size and nature
of the market for networked multimedia services provided via fixed networks. The exposure
to multimedia services and applications on fixed networks, combined with increasing
demands on mobility, will create expectations for delivery of these services to users wherev-

* Susan Ablett and Simon Norris, Multimedia in Telecoms (Analysys Publications, Cambridge, 1994)
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er they are. Therefore, this study has considered the development of fixed multimedia ser-
vices as a precursor to mobile multimedia.

Five generic service categories have been identified from the range of services which are
either currently on offer, or are envisaged in the future:

Passive audio-visual services:

- Pay-TV (cable and DTH satellite)

. Video-on-demand (as an alternative to video sales/rentals)
- Narrowcast business TV

Passive audio services:
- Audio-on-demand (as an alternative to CDs, tapes, radio)

Information, education, and entertainment services:

- Highly interactive services such as education, training and games

- Public information services such as tourist information and booking services

« Home shopping/banking

« Online media services such as newspapers and magazines

- Business information services such as stock data and business analysis reports online

These services are largely asymmetric in their communication requirements - i.e. the amount
of information flowing in one direction greatly exceeds the amount of information flowing
in the other direction.

Personal communication services:
- Videotelephony, for example, telemedicine (i.e. remote consultation)
- Videoconferencing, for example, remote training

These are person-to-person services, which tend to be symmetric in nature - i.e. the amount
of information flowing to the user approximately equals the amount of information flowing
in the other direction.

Corporate Communication Services:

« LAN-LAN interconnect and intranet access, for example, access to journalism database of
video clips of news events

- Remote collaborative working, for example, the simultaneous development of architectural
design or fashion design, and remote diagnostics

These are corporate communication services which support key business processes and are,
in general, asymmetric.
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Networked Multimedia Value Chain

Delivery of multimedia services involves a number of players and activities. As demonstrated
in Exhibit 2.1, the multimedia service provider (MSP) is the key player in the multimedia
value chain.

EXHIBIT 2.1: The Multimedia Value Chain

Multimedia Interaction

! ¥
. . . . . . v
Multimedia Multimedia Service _l Delivery _l End User End
Content Services Host System Terminal User
hardware/ trunk network/ hardware/
software local access software
network
- TV programmes - Video on demand - Video servers - Cable TV networks - Set-top boxes - Residential
- Films/videos - Interactive games - Databases - Fixed telecom - Mobile terminals - Business
networks
- Music - Videotelephony - Corporate servers - PCs/workstations
. . - Satellite TV
- Electronic games - Interactive (home networks - Compression/
. . shopping, banking, decompression
- Educational material  business TV, - Mobile telecoms .
training) networks - Decryption

- Reference material

- Information - Internet/intranet

- Banking & shoppi i i
anking & shopping \;g;neval ;ervxce} - MAN/WAN
- Map informati - Videoconferencing
ap information CLAN KEY: D Demand element
- Corporate database - LAN-t0-LAN
interconnection -ATM D Supply element

- Stock records - Internet/intranet

- Business news and ~ A6C€sS

reports - Application

sharing

MSPs purchase multimedia information (content) from third party suppliers such as TV pro-
gramme providers, movie studios, publishers, and software developers. They then format the
content (i.e. video-on-demand, home shopping catalogue, interactive games, etc.) to what they
believe is appropriate for their customer base and store, or ,mount”, it on a multimedia server,
or ,service host" The host can either be an MSP's own server, or part of a server leased from a
third party (either another service provider or a network operator). MSPs must then provide
easy and low-cost access to the host for its customers via a fixed or mobile telecoms link.

2.1.2 MoOBILE MARKET

As fixed and mobile networks converge, integrated mobility services will be provided - offer-
ing the benefits of mobility and personalisation and allowing the user:
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- to access some services via either a fixed or mobile terminal
- to be contactable anywhere regardless of location
- to modify their service profile to meet their own personal preferences and needs.

Third generation systems such as UMTS/IMT-2000 will be an essential element of the inte-
grated network that delivers these services. However, this study has assessed and forecast
the evolution of the market for terminal mobility services only, i.e. personal communication
services delivered via a wireless interface to personal or portable devices. The study has not
considered the market for the delivery of services to fixed terminals - whether deliv-
ered via wired or wireless technologies. Unless stated otherwise, any reference to mobile
services made in the report implies terminal mobility services.

In order to describe the evolution of the whole mobile market in Europe, three basic mobile
service types have been defined as follows:

Voice:
- Simple one-to-one and one-to-many voice (teleconferencing) services
. Voicemail

These services are tariffed on a per minute basis.

Messaging:

« SMS (short message service) and paging

« Email delivery

- Broadcast and public information messaging

- Ordering/payment (for simple electronic commerce).

These services are tariffed on a per message basis.

Switched Data:

« Low-speed dial-up LAN access
. Internet/Intranet access

« Fax

Legacy services - mainly using radio modems such as PCMCIA cards, are not expected to be
very significant by 2005. These services are tariffed on a per minute basis.
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2.1.3 MoBILE MULTIMEDIA MARKET

Itis clear that many, if not all, of the services developed and taken up by fixed network mul-
timedia users will be candidate services for mobile multimedia, in addition to those that will
be developed specifically for mobile. It is also clear that the nature of the traffic flow and
traffic distribution will have a significant impact on the quantity of spectrum required, and
hence on the cost of service provision. At present, spectrum is a scarce resource and a key
constraint in the development of mobile networks. In order to capture this critical character-
istic of the evolving market, three generic mobile multimedia service types have been
defined:

Medium multimedia (asymmetric)

Asymmetric services which tend to be ,bursty” in nature, require moderate data rates, are
characterised by a typical file size of 0.5MBytes, with a tolerance to a range of delays. They
are classed as ,connectionless” services and are tariffed on a per Mbyte basis. Applications
include:

. LAN, and Internet/Intranet access

. application sharing (collaborative working)

- interactive games

- lottery and betting services

- sophisticated broadcast and public information messaging

« simple online shopping, banking (electronic commerce) services.

High multimedia (asymmetric)

Asymmetric services which also tend to be ,bursty” in nature, require high data rates, are
characterised by a typical file size of T0MBytes, with a tolerance to a range of delays. They
are classed as ,connectionless” services and are tariffed on a per Mbyte basis.

Applications include:

. fast LAN, and Internet/Intranet access
- video clips on-demand

- audio clips on-demand

- online shopping.

High interactive multimedia (symmetric)
Symmetric services which require reasonably continuous and high-speed data rates with a
minimum of delay, and are tariffed on a per minute basis. Applications include:

- videotelephony and videoconferencing
- collaborative working and telepresence.
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2.2 KEYy ASSUMPTIONS

The study has focused on the future potential demand for mobile multimedia services, with-
out making explicit assumptions regarding the specific radio technology or standards used
to deliver them. It has been assumed that the first mobile multimedia services will be deliv-
ered via enhancements to the second generation network technologies such as GPRS or via
DECT before the commercial launch of third generation systems such as UMTS/IMT-2000
happens, which is not expected to be any earlier than 2002.

In addition to personal communications services, third generation systems such as
UMTS/IMT-2000 are expected to deliver a wide range of machine-to-machine communica-
tion services, for example, transport telematics. Although these services will generate rea-
sonably significant traffic volumes, it is expected that they will be relatively small in compar-
ison to those delivered to individuals, and have only been implicitly included in this analysis
in the context of personal services - for example, electronic commerce, and location and
direction finding services.

A key factor for the success of third generation mobile systems such as UMTS/IMT-2000 will
be the ability to offer the ,virtual home environment”, thus making the customer feel as
though he is on his home network, even when roaming. With this service, the customer's
profile moves with him wherever he is or whatever network he uses. The increased usage (i.e.
traffic and revenues) of mobile multimedia services as a result of the provision of ,service
portability” has been assumed in this study.

The major focus of the study, in particular the scenario analysis and market forecasts, has
been on the European market, defined as the 15 EU member states: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Spain,
Sweden, and the UK. Assessment has been made of developments and market growth in the
rest of the world - in particular North America and Japan, but not to the same degree of
detail as for Europe. Eastern Europe, with a market size of approximately 10-15% that of
Western Europe, is included in figures for ,rest of world"

2.2.1 MARKET DyNAMICS

The market analysis presented in this report is based on a relatively simple conceptual model
of market dynamics. This model, illustrated in Exhibit 2.2, underpins our assumptions for the
interaction of market demand and supply, and the influence of external factors such as soci-
etal trends, technological developments, and regulatory and industrial policy.
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EXHIBIT 2.2:
Market Dynamics Model
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Service take-up in the marketplace will be influenced by the affordability of the service,
determined by the price of the service and the terminal, and the attractiveness of the service.

The price of the service will be determined by:

The level of competition in service delivery

Determined by the degree to which liberalisation of the sector encourages competition in
service provision and the cost to the service provider of access to the network.

The cost of network access
Determined by:

- liberalisation of the provision of infrastructure and encouraging infrastructure compe-
tition.

- component costs - for example, technology developments such as advances in optical
fibre technology have dramatically reduced costs of access to broadband services.

- production volumes, which are influenced by the degree of standardisation - the more
widely adopted the standard, the larger the market and overall levels of service demand.
Increasing production volumes will lower unit costs as a result of economies of scale.
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Price of terminals will be determined by:

Component costs

Technology developments, such as high volume semiconductor manufacturing, and new
display technologies such as cholesteric liquid crystal (CLC) screens (see Section 3.2.2 of
Annex A), will have a significant effect on manufacturing costs of multimedia terminals.

Production volumes
Influenced by the degree of standardisation and overall levels of service demand.

Attractiveness of services will be determined by:

Service variety

Competition in service provision will encourage innovation and the development of a wider
range of services in order for service providers to differentiate themselves and to meet the
growing need for personalised or customised services.

Service usability

Technology developments will influence service design and the man machine interface
(MMI) enabling users to personalise, and therefore simplify, the user-interface making ser-
vices easier to use.

Service utility
The value placed on a particular service will depend on how closely the service or application
meets the needs of the customer, and how important that need is to the customer.

Note: references to service providers include the service provision businesses of fixed and
mobile network operators.

The issues influencing these factors will be crucial in determining the nature, rate of growth
and overall size of the market for mobile multimedia services. Section 3 identifies those key
issues on the basis of which the four scenarios are constructed for the evolution of the mar-
ket to 2005 (described in Section 4).
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3. Societal and Technology Trends

The changing behaviour and attitudes of society will have a major impact on how the mar-
ketplace reacts to new services. Research was undertaken to identify and understand the
societal trends that are likely to have an important effect on third generation mobile ser-
vices, and to measure their rate of development in order to predict how the market might
evolve. Equally, the continuing evolution of existing technologies will have an important
impact on the capability of third generation mobile systems and services. For the purposes
of this study, however, it was considered more important to identify technologies that,
although in their infancy today, may have a disruptive effect on the evolution of existing
technologies and systems.

Societal trends addressed within this study included:

- demand for increased personal productivity and its impact on quality of life

- the changing nature and growing demand for home entertainment services

- increasing acceptance of information technology in the workplace and at home

- increases in crime and its impact on the perception of personal and family security

- the growth of electronic commerce and its impact on retailing

- the emergence of flexible working practices and subsequent demands for remote access to
information.

Technology trends identified in the study, that may intercept and revolutionise aspects of
third generation mobile system design, included:

. cost/performance trends in terminal components such as semiconductors

- development of human-machine interfaces and ergonomic technologies

- Internet and IPng, and associated technologies such as intelligent agents and Java

- advances in database and data compression technologies

- development of spectrum efficient radio technologies

- service creation, delivery and management technologies.

The following sections summarise the key findings of the analysis of these trends, and pos-
tulate their impact on the evolution of the mobile multimedia market in Europe. The detailed
results of this research are presented in [8, Annex A of the Analysys/Intercai Study].

3.1 KEY SoCIETAL INFLUENCES ON THE MOBILE MULTIMEDIA MARKET

Three market trends were identified that will have the most significant impact on the size
and nature of demand for mobile multimedia services:
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- The market for fixed networked multimedia services is growing rapidly (Internet/Intranet).

« Computer-based communications is being widely accepted and embraced by society.

- There is growing demand for accessing both information and entertainment services while
mobile.

3.1.1 THE MARKET FOR FIXED NETWORKED MULTIMEDIA SERVICES IS GROWING
RaAPIDLY

The market for home entertainment services, particularly those based on interactive media,
is growing rapidly, encouraged by an increasing acceptance of IT at home and a growing
demand for personalised products and services. The market for business oriented multimedia
services is growing rapidly as many businesses develop and implement multimedia applica-
tions to improve productivity and establish competitive advantage.

Both trends will be facilitated by the lower cost and increasing performance of PCs and
availability of low cost networking technologies, such as the Internet and Intranets.

The market for home entertainment services is growing rapidly, with a significantly growing
proportion associated with interactive media

European expenditure on audio-visual entertainment services, including television revenues
generated directly from the consumer, grew by one third between 1990 and 1994, to around
ECUB6 per head. In that time, the market for both interactive and pay TV services has
increased both in terms of revenues and market share; revenues have grown from ECU3 to
ECU11 per head, whilst market share has increased from 5% to 18% between 1990 and
1994. The overall market is expected to expand by over 50% by 2005. Interactive and pay-TV
services will grow more rapidly, to reach a market share of approximately 34% and revenues
of approximately ECU44 per head by 2005.

The range of services currently under development for delivery via digital TV, and the many
multimedia trials that are being undertaken throughout the world, are just a taster for what
we might expect in ten years time. Examples include: pay-per-view TV, video-on-demand
films and news clips, interactive home shopping and banking via virtual shopping ,malls",
capability to customise and personalise products such as clothes, interactive entertainment
such as games, interactive TV shows, gambling, travel and theatre booking services, and local
and national government services.

An increasing acceptance of IT at home will drive demand for, and acceptance of home
delivered multimedia services such as pay-TV and interactive services
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EXHIBIT 3.1:

European AV Software Spend Proportion by Service (1990-1994) [Source: Screen Digest -
reproduced by kind permission of Screen Digest]
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Attitudes towards advanced technology are changing as people become more used to tech-
nology at work and in their everyday lives. For example, the Internet/Intranet and the PC are
changing the way in which people view technology, and as these become more and more
integrated into everyday activities, they will increase acceptance of technology within soci-
ety. Although currently only about 18% of European households own a home computer, a
PC in most cases, this is forecast to reach at least 40% by the end of the decade. The upper
limit may be constrained by the cost of a PC or the attitudes in some sectors of society to the
technology. However, the development of cheaper computing tools, such as the network

computer (NC), may help to take home computing beyond these currently predicted limita-
tions.

The growing desire for individuality and ability to personalise products and services will
have a significant influence on driving demand for interactive services

A key societal driver of the market for interactive services, is the trend towards individuality
in society - i.e. the desire to be different and to choose products and services which meet
one's own personal needs most effectively, which manifests itself in the demand for person-
alised services. Throughout the retail and service industries, there is a trend towards giving
consumers control of defining the product or service to meet their personal choice or need.
This is valued by consumers as it extends choice, saves money (in many cases) and saves
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time - with the subsequent improvement in quality of life. Therefore, it is expected that the
growth in demand for interactive and pay-TV, entertainment and information services will
be driven by this trend, provided content and service providers can give the consumer con-
trol of customising services, and that this control is made easy by simple design of delivery
mechanism and interface.

The market for networked multimedia services in the corporate sector is growing rapidly

A number of industries are experiencing the beginnings of a paradigm shift from work
focused on a static, central location with long-term employment contracts, to smaller, more
flexible business units where the workforce is more mobile, both in terms of where they
work and who they work for. Progressive companies within these industries are already
attempting to streamline their organisational structure and to adopt more flexible working
arrangements with their staff by experimenting with new concepts such as outsourcing
functions, virtual project teams and teleworking, in order to cut costs, increase productivity
or create competitive advantage through increased responsiveness to market trends or cus-
tomers needs.

The development of the PC in the early 1980s has led to an increase in the use of informa-
tion technology in industry, particularly in office environments. New developments such as
the Internet, and particularly the Intranet, are now increasing the intensity of information
usage in business again.

The combination of these two trends, together with the demand for flexibility and demand
for access to information facilitated by the widespread usage of the PC and advances in
communication services, has created an environment in which corporate networked multi-
media services, such as videotelephony, collaborative working and Intranet-based applica-
tions, is now a significant growth area. Over the next ten years, multimedia information and
communications technologies and applications will be increasingly used in ,mission-critical”
applications - where IT is fully integrated into business processes, rather than just used as a
support tool. For example, one multinational oil company has recently transferred all of its
human resources records and systems onto its Intranet for access by its employees world-
wide. Future applications will include co-ordinated scheduling, parts ordering, stock check-
ing for service engineers from fixed or mobile terminals, collaborative working systems
which enable ,virtual project teams" to perform effectively even when working in different
parts of the world, remote telemedicine and consultation, fast access to digital libraries of
art, design, news articles, business information, virtual reality walkthrough of architectural
designs, etc.
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Electronic commerce will be a fundamental component of future multimedia services

Growth in electronic commerce over the next 10 years will be fuelled by continuing counter
automation in the retail and finance sector, growing penetration of PCs at home and in the
office, the explosive growth of Internet/Intranet hosts and users, and by growing familiarity
with credit and debit cards. Financial institutions and retailers are experimenting with virtu-
al malls, testing user acceptance and the capabilities of the system. Although the speed of
development and the importance of the Internet/Intranet in promoting this trend is still
uncertain, it is clear that a key driver of future multimedia services will be the demand for
alternative, cheaper, means of marketing and distributing goods and services. However, the
success of multimedia services based on financial transactions is predicated on the ability of
the industry to allay current user concerns about the security of Web-based transactions.

3.1.2 CoMPUTER-BASED COMMUNICATIONS IS BEING WIDELY ACCEPTED AND
EMBRACED BY SOCIETY

The commercial Internet market is currently at a very early stage of its growth, but its devel-
opment since 1989 has been so explosive and its growth potential is still so large that it may
well be a breakthrough technology with respect to the acceptance of information technolo-
gy, and especially networked multimedia services, in the home. Exhibit 3.2 shows the market
doubling annually in terms of users, and tripling in terms of traffic.

It is conceivable that by 2005 the number of Internet/Intranet users will be at least
500 million world-wide - a number that could easily equal or exceed that of PCs. In part,
this will be due to more than one user being linked to a terminal but, more importantly, it is
also because a number of different terminals of Internet/Intranet access are currently being
developed. By the end of the decade, the PC will be only one amongst several different ter-
minals for home access to the Internet, along with televisions, network computers, mobile
terminals and handheld games units.

As a result of these developments, most fixed networked multimedia services, including
information and entertainment services, are likely to be packet based (for example, based on
IP over ATM) and will probably be asymmetric in nature. This will have significant implica-
tions for delivery systems for mobile multimedia services such as UMTS/IMT-2000, as it
implies that many mobile multimedia services will be IP based. It is not clear at this stage,
however, whether these services will be delivered over a delivery system where intelligence is
centred in the device, or whether the so-called network computer (NC) will prove a more
economic and attractive service delivery system.
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Exhibit 3.2: Growth of Internet Hosts in Millions
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3.1.3 THERE WILL BE GROWING DEMAND FOR ACCESS TO NETWORKED MULTIMEDIA
SERVICES WHILE MOBILE

This hypothesis, which underpins the expectations for the mobile multimedia marketplace, is
supported by evidence of three key trends: the increasing mobility of individuals, whether as
employees or as individuals, increasing requirement for responsiveness in business and the
growing demand for communications and access to information while on the move.

Increasing mobility of individuals, in their business and personal lives, is creating pressure
to turn ,dead time" into productive time

In a quest to improve the quality of their lives, people are increasingly shunning the city in
favour of suburban or rural homes to avoid the perceived rise in crime in urban areas, and to
benefit from lower cost housing in the country. Consequently, many individuals are spend-
ing more time travelling, whether for commuting or for pleasure, creating significant growth
in ,dead", or unproductive, time in the working day. Meanwhile, increasing competitive pres-
sures are forcing businesses to increase the productivity of their employees, so placing
greater demands on their time and creating a need to make ,dead" time more productive.

The increasing popularity of portable computing devices provides evidence that more work-
ers, particularly those in knowledge-based industries, are becoming more mobile, working
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remotely from their normal base, and making better use of otherwise ,dead" time. The note-
book market is the fastest growing section of the PC market - it is estimated that 25% of all
US PC sales in 1995 were laptop computers.®

Demand for flexibility in time and location of work, and for responsiveness, is increasing

Increasingly fierce competitive pressures are forcing companies to look for new sources of
competitive advantage, as well as to increase productivity. Increased flexibility and respon-
siveness to market trends or customer needs is becoming vital in practically all sectors, cre-
ating a demand for more flexibility from staff in terms of where and when they work. The
requirement for responsiveness is spreading as businesses strive to differentiate themselves
on customer, or personalised, service. Employees at all levels, especially in service industries,
are expected to be more contactable throughout the working day and to respond more
quickly to requests from both colleagues and clients - creating growing demand for mobile
or personal communications services within the workplace as well as beyond it.

Creating growing demand for ,mobile” office solutions

The two trends described above are clearly demonstrated by the 60% per annum growth rate
of cellular voice telephony in Europe over the last years. But responsiveness on the basis of
voice communications may be insufficient on its own - appropriate action may also need to
be taken, in which case rapid, often remote, access to information can be vital, especially for
the growing number of mobile and remote workers.

There is, therefore, a growing demand for ,mobile office” solutions, that enable workers to oper-
ate ,on the move" as effectively as they do at their desks. These would enable users to increase
their effective utilisation of commuting time, and provide immediate access to corporate and
publicly available information in order to improve responsiveness and productivity. The availabil-
ity of PCMCIA (PC) cards as well integrated PCMCIA solutions into the basic mobile handset is
already addressing these needs to some degree, enabling users to operate as if they were at their
desk, even when away from base. The rapidly growing demand for PC cards is shown in Exhibit
3.3.There is also clear evidence that an increasing number of PC enabled devices will be portable,
demonstrating the trend towards remote and mobile data communications.

As more and more office systems and business processes will be based on multimedia appli-
cations, these ,mobile office” solutions will inevitably have to deliver mobile multimedia ser-
vices. In addition, greater travel time will create an opportunity for targeting multimedia
information and entertainment services to consumers on the move, enabling them to turn
this ,dead” time into leisure time.

> Telephony magazine, July 1996.
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EXHIBIT 3.3:

History and Short-term Forecast of World-wide Shipments of Personal Computers with PC Slots
[Source: Andrew Prophet Research and Consulting (APREC) - reproduced by kind permission of
APREC]
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3.2 KEYy TECHNOLOGY INFLUENCES ON THE MOBILE MULTIMEDIA MARKET

The speed and nature of development of today's mobile market has clearly been closely inter-
twined with advances in radio design, cellular system technology, microprocessor miniaturisation,
battery technology and subsequent reductions in the cost of these technologies. Likewise, fore-
seen and unforeseen technology developments will continue to exert a direct influence on the
nature and costs of mobile multimedia terminals and services over the next ten to twenty years.

Research conducted for this study has shown that, from the wide range of over 30 relevant
technologies studied, some possess significant potential to push terminal and service capa-
bilities or costs significantly beyond current expectations. In other areas, it will be seen that
further advances either in basic or system technology will be necessary if the mobile multi-
media mass market is to become a reality. The conclusions of this research can be sum-
marised by the following hypotheses regarding key technologies and their relevance to the
mobile multimedia market:

- the functionality, performance and costs of mobile multimedia terminals, future derivatives of
today's handheld computers, will be primarily determined by advances in semiconductor and
user interfaces technologies
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- the attractiveness - i.e. variety, usability and utility - and costs of mobile multimedia serv-
ices will be primarily determined by service delivery and management technologies such as
the Internet/Intranet, and associated technologies such as intelligent agents and Java,
database and data compression technologies.

3.2.1 MoBILE MULTIMEDIA TERMINAL TECHNOLOGIES

The high degrees of processing, memory and communications power predicted for handheld
and wearable computers - mobile multimedia terminals - in the next ten years, particularly
combined with the Internet explosion, will create a step-change in the way in which individ-
uals communicate with each other and access and use information. The functionality, per-
formance and costs of these devices will be determined by the following key technologies:

Semiconductor development

The phenomenon known as Moore's Law, where the power of computers doubles every 18
months to 2 years, while cost and power consumption fall almost as dramatically, appears to
be reaching its limits. The limits are set, not so much by basic physics, as by the ability of the
industry to generate the exponential capital investments needed to create the fabrication
facilities for each technology step. This will have profound implications for the extent to
which the other technologies identified below are able to influence functionality, perfor-
mance and cost of terminals and services.

Human-machine interface and ergonomic technologies

The reconciliation of friendly visual displays with miniaturised environments, and the
replacement of the traditional keyboard as an input device, remain ongoing problems.
Significant component technologies that will simplify the use of and reduce the cost of
mobile devices include display technologies such as plasma display panels (PDP) and choles-
teric liquid-crystal (CLC) screens, voice and man-machine interface technologies such as
handwriting and voice recognition. However, it is clear that more research needs to be
devoted to the user interface if a mass market for mobile multimedia is to be achieved.

In the longer term, holographic displays and natural language processing will make devices
much more user-friendly, though it is difficult to predict when they will become commer-
cially viable. Taking the high-processing power demands with the relatively flat projections
for improvements in battery technology, it is possible that these more exotic forms of user
interface may be restricted to mains-powered environments.
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3.2.2 SERVICE DELIVERY AND MANAGEMENT TECHNOLOGIES

The attractiveness and costs of mobile multimedia services will be primarily determined by
the following key service delivery and management technologies:

The Internet, Intranet and IPng

The Internet is perhaps the most significant technology to be driving understanding and
familiarity with IT interfaces such as the PC, and so societal acceptance of information tech-
nology. If IPng® and future generations of the Internet protocol, which will include mobile IP,
are adopted by consumer electronics producers and corporate networks, and fully exploit
the broadband multimedia capabilities of fixed fibre networks, the impact of the Internet on
multimedia service and interface design will be huge. This impact will be seen in terms of
increased functionality, ease of use, wider availability and access to services, as well as
improving the general level of IT literacy through greater exposure to the Internet/Intranet.

Agent and Java-like technology

Downloadable applications and software intermediation by agents promise to relieve the
complexity barriers which make it difficult for users of today's computing equipment to
understand their systems, and keep them up-to-date with new software. Potentially, these
technologies may reduce the inherent complexity and cost of the terminal, encouraging the
«network centric* model to predominate in the future. In the longer term, artificial intelli-
gence technologies promise self-learning and self-adaptive systems.

The subsequent reduction in complexity of services and interfaces will break down the barri-
ers that would otherwise prevent less IT-literate users from exploiting the benefits of mobile
multimedia services. Software technologies such as Al, fuzzy logic and intelligent agents are
likely to be combined to provide powerful yet easy-to-use information and entertainment
applications.

Database technology
Digitisation of information has only just begun, but with the projected developments in this
area, such as the availability of holographic storage around 2003, almost every piece of

information could be turned into binary data by 2005, with significant implications for
reductions in costs of service and increase in service variety.

© Next generation of Internet protocol (IP version 6).

50 © UMTS Forum 1999 Report No. 8



Societal and Technology Trends ¢!

Data compression technology

Data compression technologies such as MPEG-4 and its successors, CMTT and fractal coding
which are currently in the early stages of development, are potentially very important both
in reducing transmission bandwidth (spectrum) requirements and the storage density for
content. High data rate services, especially involving multimedia, may become surprisingly
viable in mobile environments, and pressure for further advance in data compression will
continue.

Configurable radio

Configurable radio is the dynamic configuration of the radio parameters of mobile terminals
and base stations (Software Radio). In the appropriate context, it could enable a mobile
operator to accommodate two or more air interfaces without re-investing the whole infra-
structure, and in that way be a key enabler for third generation mobile systems. It is a way of
realising multi-mode terminals, and may be a cost-effective means of developing global
markets for terminal and infrastructure equipment enabling manufacturers to gain from
significant economies of scale.

Service creation technology

A thriving market for mobile multimedia is identified as one where many service and content
providers address their customers through networks that may be seen as a distribution
media. This represents a very different paradigm from networks today, both fixed and
mobile, and implies open access and intelligent network platforms. Whether this means
open access to unitary platforms, or network access for multiple and separately owned plat-
forms, is an implementation distinction. The service creation technology should be geared
towards supporting a dynamic market where services come and go on possibly short life
cycles, yet are tested and assured to do no harm to network infrastructures.

Billing technology

The billing requirements of the mobile multimedia market will differ significantly from
today's fixed and mobile markets in three ways:

- many more players will share the revenue from individual calls and operations

- the transfer price of a unit operation may be small

- the market may be restrained if each supplier is required to set up a billing relationship
with each user.
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Fixed network broadband and local loop access technology

Technologies such as Bluetooth and IEEE-1394 (FireWire) afford dramatic increases in the
speed, efficiency and convenience of data transfer between a vast range of consumer com-
munications, information and entertainment devices.

Meanwhile, optical fibre liberates almost unlimited user bandwidth in core fixed networks.
While the economics of residential fibre local loops remain contentious for many operators,
the copper loop technologies of ADSL and, in the future, VDSL promise bandwidths up to
tens of Mbit/s that will enable many attractive information, education and entertainment
services to be brought into the home. This impacts the market for mobile multimedia in a
number of dimensions:

- fixed networks may provide the leading method of access to broadband services

« slimmed down or adapted versions of broadband services may be received over air inter-
faces at mobile terminals

« UMTS/IMT-2000 may encompass broadband services by providing user mobility manage-
ment and service mobility

« UMTS/IMT-2000 services should be viewed comprehensively, as a sub-set of fixed broad-
band and mobility specific services, with the air interface seen as just one method of
access.
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4. Scenario Analysis

On the basis of the research into societal and technological trends, and using the conceptu-
al market dynamics model shown in Exhibit 2.2, four scenarios for the evolution of the
Western European market for mobile multimedia services were developed to illustrate a
range of realistic and plausible ways in which the mobile market might evolve.

The scenario adopted by the UMTS Forum for its own calculations as the most plausible is
No. 3, that of an ,evolved mass market." While detailed analysis of other scenarios is omit-
ted in this report, brief reference is made to them for comparison purposes.

Each scenario describes the outcome of interactions between elements of the market
dynamics model and different assumptions for the development of societal trends, the evo-
lution of technology and the actions of industry players. Those outcomes were expressed in
terms of market size and characteristics, with the main drivers and barriers to market devel-
opment being identified in each case.

The detailed scenarios and a description of the forecasting and modelling methodology
adopted, are presented in [8, Annex B of the Analysys/Intercai Study]. They are written in the
style of a magazine article written in 2005 looking back over the last ten years at the market
for mobile multimedia services in the context of developments in the fixed multimedia and
broader mobile telecoms markets. The objective for developing scenarios was to provide ref-
erence and justification for the assumptions used in each market forecast, and to identify
and explore the impact of key issues and events that are likely to shape the converging
industries of telecoms, computing and entertainment and hence influence the development
of mobile communications over the next ten years and beyond. Thus, by bringing these
issues into focus, the scenarios are intended to help identify areas in which industry bodies
must work to ensure that the value of the opportunity represented by third generation
mobile systems is maximised.

This section describes how the scenarios were constructed, and gives a summary of each.
4.1 SCENARIO DEVELOPMENT
4.1.1 DEFINING THE SCENARIOS

The scenarios in [3, Annex B] are intended to represent a plausible set of events which are
consistent with a coherent set of assumptions regarding trends in the following topic areas:
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- social and market trends

- technology developments

- the regulatory and political environment
- industry structure and competition.

They are designed to help understand uncertainties, test assumptions and develop ideas of
how the market may develop, given certain unpredictable events or developments. In
preparing them, potential discontinuities in the market evolution which are difficult to pre-
dict, and which could lead to a change in industry paradigms, have been emphasised (exam-
ples of such discontinuities in the past include the technology breakthroughs enabling ISDN
and video to be carried over copper pairs, or the dramatic growth in the Internet). During the
study it was agreed that the two ,critical uncertainties” used to distinguish the scenarios,
and to determine the assumptions underlying them, should be as follows:

- Will there be widespread take-up of multimedia services in the mass market?
« Will the primary location of intelligence be in the network or the device?

The four scenarios were therefore defined as illustrated in Exhibit 4.1.

Exhibit 4.1: Define scenarios
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The two key dimensions were identified using structured brainstorming techniques: major
issues that are likely to influence the development of the market for mobile multimedia ser-
vices over the period to 2005 and beyond were identified, then ranked in order of impor-
tance and uncertainty. Out of the issues judged to be both highly important and highly
uncertain in the evolution of the market, the two issues chosen to be the key dimensions of
the scenarios were selected on the basis that they had the most fundamental impact on the
characteristics of the market.

4.1.2 SCENARIO MARKET FORECASTING

For each scenario, forecasts for the size and value of the market for basic mobile and mobile
multimedia services, in terms of subscriber and terminal numbers, and bearer, content and
terminal revenues, have been made. In each case, the market forecasts are intended to be
consistent with the underlying assumptions, developments and events described. The fore-
casts were carried out using a model developed specifically for this study based on demo-
graphic and market data for Europe and a series of assumptions regarding market segmen-
tation, take-up and usage consistent with the particular developments and conditions of
each scenario. These assumptions are described in detail in [3, Annex BJ.

On the basis of the research into societal and market behaviour it was concluded that the
evolution of the market for networked multimedia services on the fixed network will be crit-
ical in setting the environment in which the market for mobile multimedia services will
develop. Moreover, it was concluded that the development of a mass market for mobile mul-
timedia is entirely dependent on the development of a mass market for fixed networked
multimedia.

4.1.3 VALIDATION OF THE SCENARIOS

The scenarios were validated at a series of 15 workshops attended by 190 participants rang-
ing from fixed and mobile operators and equipment suppliers, to organisations providing
financial, retail and transport services. The workshops were also used to gather industry
views of the key success factors, and hence market requirements, for UMTS/IMT-2000.
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4.2 SCENARIO SUMMARIES

4.2.1 SCENARIO 1: SLow EvVOLUTION

The networked multimedia market is slow to evolve, with developments in mobile multime-
dia mirroring those in the fixed networks. Unsuccessful liberalisation discourages market
entry by service providers, failure of global standardisation sustains high prices and the
attractiveness of service is limited by fears about network security.

By 2005, only 8% of European households subscribe to networked multimedia services. After
a slow start, demand in the business sector grows so that by 2005 nearly 22% of the work-
force use some form of multimedia services. Therefore, in 2005 the business market
accounts for over 86% of the ECU46 billion market.

High tariffs are a consequence of limited competition and high costs. Governments become
more cautious about encouraging competition and award third generation licences to
incumbent mobile operators only, who are also reluctant to invest heavily and roll out
UMTS/IMT-2000 networks rapidly.

Standards developments between trading blocks is hindered by protectionist trade policies.
Therefore, the European third generation network standard is developed in relative isolation
from equivalent standards developed in the USA and Japan. Consequently, full service roam-
ing is limited and the fragmentation of third generation equipment markets results in high
costs. The poor take-up of multimedia at home reduces the incentive for MSPs to target
mobile services for consumers.

Although the network centric model developed in the fixed network is followed by the
mobile industry, leading to simpler and therefore relatively cheap mobile multimedia termi-
nals, it necessitates greater interaction with the network to download software and data.
Therefore, as capacity continues to be constrained, and bandwidth is expensive, usage costs
of high data rate applications remain very high.

4.2.2 SCENARIO 2: BUSINESS CENTRIC

Multimedia takes off in the business sector quite quickly, but the consumer market grows
slowly. Limited liberalisation discourages market entry by service providers, and limited suc-
cess in development of global standards sustains high service and terminal prices, and the
attractiveness of service is limited by low IT literacy.
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The business market develops relatively, facilitated by the continued implementation of the
device centric network model, i.e. the distributed storage and processing of data based on
intelligent devices such as the PC and Intranets. Over 27% of the workforce use multimedia
services by 2005. But, as a result of high service tariffs and limited innovation in consumer
targeted services and applications, multimedia services only reaches 109% of European
households by 2005. Therefore, by 2005 business sector accounts for over 85% of the ECU66
billion networked multimedia market.

A breakdown in collaboration on telecoms and software standards world-wide leads to the
small number of global alliances developing their own de facto standards for multimedia
delivery - limiting opportunities for economies of scale. Service interfaces are too complex
for consumers and little account is taken of their personal tastes and preferences.

A number of governments auction third generation licences, increasing the cost of access
and limiting competition. Breakdown of collaboration on third generation standardisation
between the EU and rest of the world prevents the creation of the global equipment and ter-
minal market envisioned for third generation systems that would have forced prices down.

Manufacturers locate high levels of intelligence and storage capabilities in mobile devices,
increasing the attractiveness of devices and applications to IT-literate users.

4.2.3 SCENARIO 3: EvOLVED MASS MARKET

The Information Society has reached the masses, and mobile multimedia services and appli-
cations have played a key role in making it accessible anytime, anywhere. Exhibit 4.7 shows
that successful liberalisation encourages market entry by service providers, and the develop-
ment of global standards helps to reduce service and terminal prices. Service attractiveness
is improved through a combination of high levels of IT literacy, artificial intelligent interfaces
and agent technology and the continuation of the distributed intelligence network model.

Consumers readily adopt feature rich multimedia services

Information and entertainment services delivered to the home account for revenues of
ECU30 billion by 2005. Their popularity is driven by users' exposure to multimedia at work
and intense competition in service provision. By 2005, 22% of all European homes are con-
nected to the Information Superhighway, and the business market for networked multime-
dia has reached ECU73 billion as over 30% of the workforce access multimedia services for
use in their jobs.
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EXHIBIT 4.7: Major Forces Acting in Scenario 3: Evolved Mass Market
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The development and widespread deployment of IPng ensures almost world-wide compati-
bility of applications, and the development and adoption of highly secure encryption algo-
rithms avoids fears of fraud and invasion of privacy resulting in a very strong electronic
commerce market. Successful liberalisation of telecoms in Europe opens up the access net-
work, widening the choice of infrastructure providers, and in some cases completely
unbundling the local loop. Consequently the low cost and ease of access to the local loop
encourages market entry by a large number of service providers and an extremely competi-
tive market develops, creating a wide choice of innovative, and low-priced, well designed
services and applications.

Applications based on IPng, and distributed processing and storage of data via PCs and
Intranets are first developed for business, encouraged by the falling costs of sophisticated
PCs and the high level of control and adaptability of services and applications this facilitates.
The continuation of the distributed intelligence model is facilitated by the growing IT litera-
cy of the population, as people become more exposed to PCs and software applications at
school, at work and increasingly at home.

The mobile multimedia market is, however, slow to develop initially, since tariffs for the first
services are high as a result of high investment costs and costs of spectrum. Higher spec-
trum fees are charged for exclusive spectrum license per operator as governments recognise
the value of the scarce resource. However, the combination of competition in infrastructure
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and service provision and the creation of global markets for third generation infrastructure
and terminals, thanks to successful co-operation in developing a single world-wide standard
for third generation mobile systems, has pushed prices steadily down.

Although falling prices, as a result of fierce competition, are partly responsible for growing
demand for mobile multimedia in the consumer sector, the increasing pace of life and
demands on individuals' time encourage consumers to use their new devices to make better
use of their time - both at work and in leisure. The exposure of consumers to sophisticated
multimedia services and terminals at home and at work has helped to break down some of
the barriers to acceptance and understanding, but the implementation of new artificial
intelligence interfaces and widespread use of intelligent agents have been instrumental in
reducing complexity, and thus increasing attractiveness of ,multimedia on the move".

4.2.4 SCENARIO 4: COMMODITISED MASS MARKET

The multimedia market grows quickly, with the developments in mobile multimedia mirror-
ing those in the fixed networks. Liberalisation encourages service providers, while global
standards help reduce service and terminal prices. A centralised intelligence network model
increases the attractiveness of services through simple interfaces.

Unbundling of the local loop in some areas occurs as governments embrace the spirit of lib-
eralisation. High-capacity storage media allows fast cheap access to vast volumes of infor-
mation, and lowers the cost of providing information services. A stable regulatory environ-
ment encourages highly competitive service provision market.

Global telecoms operators dominate infrastructure provision, and are the only players to
retain reasonable margins in the fiercely competitive area of multimedia service provision.
Innovative and diverse Internet services appear. Traditional broadcast services are super-
seded by on-demand TV, video and interactive entertainment. The network computer (NC) is
widely adopted in business, enabling easy and rapid access to corporate and public informa-
tion for all staff. This shift in network paradigm results in the development of services that
are simple to use and understand. Terminals are relatively cheap, attractive, easy to use and
highly portable, to the extent that a number of manufacturers launch ,wearables" - a com-
puter and third generation communicator that is worn on the sleeve and marketed as a
fashion accessory. Japanese, Korean and Chinese suppliers start to dominate by leveraging
their experience of consumer commodity goods.
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5. Market Forecasts and Analysis

The market forecasts for each scenario have been carried out using a model developed
specifically for this study. The key extraneous inputs to the model included:

- demographic data for the EU and the rest of the world, including age, occupation and
income (GDP) per head of population

- current and historical mobile market data, including subscriber numbers, number of opera-
tors, traffic, revenues and tariffs where available, and prices and ex-factory costs of termi-
nals

- indicators of user sophistication and propensity to use multimedia services, including
household penetration of PCs and spend per head on audio-visual services.

In order to forecast the size and value of the basic mobile and mobile multimedia markets
for each scenario, a number of important assumptions were made:

- the potential size of three business and three consumer market segments in each country -
each market segment was defined by usage requirements of customers typical of that seg-
ment, and its size determined on the basis of demographics

- future tariffs - tariff trend assumptions were based on current tariff levels and the expect-
ed intensity of competition in network and service provision

- terminal costs - assumptions regarding manufacturing costs were made on the basis of
technological complexity, component cost trends and production volumes

- service take-up and usage of each of these potential markets - based on current and future
expected sophistication of customers, GDP per head, historic market development and
assumed costs of services and terminals.

The results of the market forecasts are based on a view of the development of the mobile
communications market that is consistent with assumptions described for Scenario 3, that
of an evolved mass market. The research conducted for this study and the scenarios them-
selves demonstrate that market development is determined by many different issues, there-
fore these forecasts are intended to illustrate the range of possible outcomes for the global
and Western European mobile market, not to prescribe one single view of its future.

5.1 WoRLD MARKET FORECASTS FOR MOBILE SERVICES

There will be huge potential for growth in basic mobile voice and data services in areas in
and outside the EU, North America, Asia Pacific and the rest of world.
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Exhibit 5.15: World Mobile Subscribers
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Revenue forecasts for the rest of the world have been made assuming similar levels of rev-
enue per subscriber as the EU. This may appear unrealistic for countries with much lower
GDP per head than the EU, but evidence suggests that such countries will have large num-
bers of potential business subscribers and some early adopter consumers with sufficient
income to support these services at tariff levels similar to those experienced in more devel-
oped markets. It was beyond the scope of this study to validate these assumptions in any
significant detail, given that the agreed focus was on the EU.

Analysis of the world market for mobile multimedia shows that, even in developing coun-
tries where the mobile markets and networks will probably be less well developed than in the
EU, North America and Asia Pacific, a significant opportunity will exist for mobile multimedia
services and terminals. This is because it is expected that many business users and a few of
the early adopter consumers in these countries will have equally demanding requirements
for communications and access to multimedia information services to those of their coun-
terparts in the developed world.

5.2 EU MARKET FOR MOBILE SERVICES
Given the dramatic growth in the world mobile market over the last two to three years, cur-

rent levels of penetration in Scandinavian markets and the expected increase in competition
and availability of service across Europe, it is expected that by 2005 penetration levels of
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50% to 90% will be achieved in some of the more developed markets such as Scandinavia,
Italy, the UK, France and Germany, with an average of 52% for the whole of the EU. The
impact of lower tariffs and retail prices of terminals, and greater awareness and demand
generated by high levels of marketing and advertising as a result of more competitive mar-
kets and greater availability of spectrum after 2000, will be responsible for the far higher
take-up of mobile services. By 2010, average EU penetration levels are anticipated to reach
as high as 67%.

Exhibit 5.3 shows that the majority of future growth will be in the residential sector, where
people are generally much lower volume users than business customers and therefore gen-
erate lower revenues.

Exhibit 5.3: EU Mobile Subscribers
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Itis not expected that expenditure on mobile communications for residential subscribers
will change dramatically from current levels, which are approximately ECU30 per month in
Europe. In the evolved mass market scenario it will change to approximately ECU25 and
for the business subscriber it is expected to fall from the current figure of around ECU80
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to approximately ECU78 per month. Revenues per subscriber for some business segments,
such as mobile managers, will rise as a result of substitution of fixed voice traffic and use of
value added services such as mobile multimedia. However, a high proportion of business
subscribers will be generating lower than average revenues each month - either because
they are only using mobile services on-site in their workplace at much lower tariffs than
mobile tariffs for wide area mobility, or because they are using wireless VPN and closed user
group services at lower tariffs than public services.

Despite the rapid growth in the residential market, the business market is still expected to be
the most valuable by 2005. Growth in the business market will be fuelled by growth in the
large developing mobile markets such as France and Spain, and by the penetration of mobile
services further down the hierarchy of the workforce.

Exhibit 5.4: Annual EU Revenues from Mobile Services
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5.3 EU MARKET FOR MOBILE MULTIMEDIA SERVICES

As in the fixed market, demand in the business sector is determined by pent-up demand for
access to critical corporate and public information and increasing use of video in communi-
cations by the growing number of workers who operate remotely from their base, or who are
mobile on-site at their place of work.

Exhibit 5.5 shows that the high cost does not deter those who can justify the added produc-
tivity or flexibility that the service offers, such as busy executives and travelling sales repre-
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sentatives (mobile manager segment) and service engineers and tradesmen (mobile worker
segment). A typical business subscriber to a ,high-multimedia” service package will
spend between ECU200 and ECU300 per month in all scenarios. The lower cost of services,
as a result of greater competition and availability of spectrum and terminals, encourages
businesses to provide these mobile multimedia services to more staff, encourages business
users to make greater use of these services, and lowers the barrier to consumers, especially
those that are characterised by the ,reqular user” market segment, which is also more famil-
iar with multimedia at home (see [8, Annex B, Section 2.1] for the definition of market seg-
mentation used in the study).

Exhibit 5.5: EU Mobile Multimedia Subscribers (Year 2005)
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It is expected that the take-up of mobile multimedia services will occur first in the more
highly developed and growing mobile markets. Evidence shows that some countries already
use high levels of computer communications, for example, high levels of PC penetration and
use of email and LAN.

The changing nature of business processes and the development of electronic information
and entertainment services will lead to a far greater use of electronic data transfer by 2005.
For example, a salesman will download pricing and stock availability information from a cor-
porate database, or a service engineer will send a video image of a damaged machine tool to
his company's design office for advice on repair procedures. Exhibit 5.6 shows that, as a
result of this trend, it is expected that asymmetric multimedia services, such as ,medium-"
and ,high- multimedia” services, will be most popular as data files - from a simple email
message to a large, compressed video clip - are transmitted via the wireless interface. Even
in the mass market scenarios, symmetric multimedia services such as mobile videotele-
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phony are likely to be relatively expensive, costing as much as ECUO.9 per minute, and
will have limited appeal and utility given the size of terminals required to deliver these services.

Exhibit 5.6: EU Mobile Multimedia Subscribers by Service Type (Year 2005)
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Note on Exhibit 5.6: Mobile voice, simple messaging and switched data services are not shown
here as these are not included in the definition of mobile multimedia services. It is assumed
that subscribers to a given level of service e.g. high-multimedia services also use all of the
lower levels of service, for example, medium-multimedia, simple messaging and voice services.

However, Exhibit 5.7 shows that ,high multimedia" services will generate significantly more
revenues than ,medium multimedia" services, as they will be tariffed at slightly higher rates
per Mbyte of data transferred. The higher data rates and thus higher quality will be especial-
ly valued by business users, and they will generate considerably more traffic as a result of
the higher data rate and average size of files transferred.

Exhibit 5.7: Annual EU Revenues from Mobile Multimedia Subscribers (Year 2005)
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The exhibit also shows that the value of the mobile multimedia market in the mass market
scenarios will be approximately twice the size of the other two. Revenues from mobile mul-
timedia will account for approximately 25% of total mobile revenues (104 bio. ECU),
indicating that services based on third generation mobile systems will provide a consid-
erable opportunity for the mobile industry to increase the overall value of the market.

5.4 EU MARKET FOR MOBILE TERMINALS

The market for mobile terminals was forecast assuming that each of the six mobile service
types defined required a mobile terminal with the attributes and capabilities shown in
Exhibit 5.8. The number of terminals shipped in each year was calculated on the basis of
assumed service take-up and the assumption that, on average, users will upgrade their
mobile device approximately every two years.

EXHIBIT 5.8:
Mobile Terminal Requirement for Each Mobile Service Type

Terminal Type Maximum Level of Service Capability
Small screen for messaging Voice and simple messaging

Small screen + modem Switched data

Low definition (black and white) screen Medium-multimedia

High definition (colour) screen High-multimedia

High definition (colour) screen + camera  High-interactive multimedia

Clearly, the greatest demand in all scenarios will be for simple voice and messaging devices -
voice communications will still be the preferred means of communication, whether via a
fixed or mobile device. However, Exhibit 5.9 shows that the market for sophisticated mobile
multimedia devices in 2005 will be as large as the market for simple voice and messaging
devices is today.

The assumptions for ex-factory cost per unit for each scenario are presented in [3, Annex
B] for the evolved mass market ranging from 80 - 1200 ECU depending on terminal
type. This estimate is based on price points of new mobile devices in today's market. For the
mobile multimedia terminal market sales in the year 2005 are therefore calculated to
be approx. 10 bio. ECU.
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Exhibit 5.9: EU Mobile Terminal Sales
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5.5 EU MARKET FOR MOBILE MULTIMEDIA APPLICATIONS (CONTENT REVENUES)

When a mobile multimedia service is delivered, if it includes content provided by a third
party, such as video of a sporting event, a news bulletin, weather information or stock mar-
ket data, the content provider will expect payment for the value of that content. This pay-
ment may be collected from the customer direct, or more typically from the service provider
who has aggregated the content within his service offering. Alternatively, content may be
provided free of charge but revenues are generated by including advertising in the content -
this is expected to be significant as it is expected that many mobile multimedia devices will
be capable of receiving broadcast TV. In either case, content revenues will constitute a sig-
nificant proportion of the total revenue collected for the service, in addition to the revenue
retained by the network operator or service provider for delivery of the service.

Content revenues will form a much smaller proportion of total revenues for services deliv-
ered to business users than to residential users. This is because the majority of multimedia
services used by businesses are for communications (e.g. videotelephony) or for services
where the user's organisation provides the data or application itself - for example, access to
corporate data via Intranets. Services targeted at residential customers will contain a great
deal of third party content, for example, video and audio, online newspapers and special
interest magazines, online restaurant or movie reviews, and so on.

This demonstrates that third-party information and programme providers will benefit from
a mass market for mobile multimedia, and thus it will be to their advantage to minimise the
costs of their services to the end user in order to encourage the market to develop.
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These projections have been made on the basis of existing expenditure patterns on audio-
visual content and the degree to which revenues will be substituted from traditional ser-
vices, such as video rental, broadcast TV and printed media by mobile multimedia services
(see Annex B for further explanation of the methodology used).

5.6 MOBILE SATELLITE SERVICES MARKET

Current expectations are that less than 20% of the world's land area will be covered by ter-
restrial cellular networks within the envisaged timescales of UMTS/IMT-2000. Satellite sys-
tems, which provide world-wide service on day one of operation, are therefore important to
UMTS/IMT-2000 to provide complete coverage. In turn, this is expected to spur further
demand for terrestrially based UMTS/IMT-2000 services. On the other hand, in EU15 more
than 80% of the population can be expected to be covered by terrestrial UMTS/IMT-2000 in
2010. Price differences between terrestrial and satellite services will play an important role in
the usage of these services. This difference in price is not likely to significantly change in the
future.

The forecasts included in this Report deal only with mobile satellite services, i.e., those ser-
vices supplied from either moving terminals or portable/transportable terminals capable
being moved easily. Fixed Satellite Service (FSS) systems (those systems providing services
>~ TMbit/s to fixed installations) are specifically excluded, as these systems are assumed to
be outside the bounds of UMTS/IMT-2000.

5.6.1 TRAFFIC FORECASTS

Forecasts for world-wide and European satellite UMTS/IMT-2000 users have been segment-
ed into non-multimedia users (those requiring non-multimedia services only) and multime-
dia users. These forecasts have been derived from forecasting the total MSS demand with
UMTS/IMT-2000 forming a part of this. It is expected that all the forecast MSS multimedia
users will be UMTS/IMT-2000 compliant, while only a portion of the MSS non-multimedia
users will be UMTS/IMT-2000 compliant.

For non-multimedia users, services extend only to basic speech services (but at high quality
- 8/16 kbit/s) and low speed data (9.6/16 kbit/s). For multimedia users the requirements are
for a variety of different services and applications. Based on forecast usage patterns, the
MSS and UMTS/IMT-2000 traffic figures (in Million MB's) were derived.

The forecasts are summarised in Table 5.10. The demand for UMTS/IMT-2000 satellite ser-
vices differs from region to region and depends, inter alia, on population density and devel-
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oped terrestrial infrastructure. In the EU15, the demand may decrease in the long term, as
countries complete their terrestrial UMTS/IMT-2000 coverage and combine with 2nd gener-
ation cellular systems. This effect is not taken into account in traffic figures for 2010 for
EU15, where it can be expected that UMTS coverage will be high. Therefore, the demand for
2010 in EU15 may be considered as overestimated.

Table 5.10: World-wide satellite market*

Worldwide EU
Year 2005 2010 2005 2010
MSS Subscribers (000s)
Non-Multimedia 4,875 7,500 609 938
Multimedia 6,585 10,975 395 659
11,460 18,475 1,004 1,596

Average Usage per subscriber (kBs per month)
Non-Multimedia

Voice 8,709 8,491 8,709 8,491

Low Speed Data 6,208 5,587 6,208 5,687
Multimedia

Voice 1,194 1,561 1,194 1,561

Low Speed Data 2,584 3,380 2,584 3,380

Asymmetric 26,154 34,247 26,154 34,247

Interactive 1,781 2,334 1,781 2,334

Total Annual Traffic (Million MB's)
Non-Multimedia

Voice 509 764 64 96
Low Speed Data 491 736 45 63
Multimedia
Voice 94 206 6 12
Low Speed Data 204 445 12 27
Asymmetric 2,067 4,510 124 271
Interactive 141 307 8 18
Total 3,506 6,968 259 486

Annual Traffic (Mill. MB's) - excluding non UMTS/IMT-2000 compliant traffic
Non-Multimedia

Voice 34 123 4 15
Low Speed Data 33 119 3 10
Multimedia
Voice 94 206 6 12
Low Speed Data 204 445 12 27
Asymmetric 2,067 4,510 124 271
Interactive 141 307 8 18
Total 2573 5710 158 354

" For Non-Multimedia, the UMTS/IMT-2000 segment forms a small element of the overall MSS
market due to the assumption taken that most handheld speech based systems will not be com-
pliant with UMTS/IMT-2000 (previously it was assumed to be a much higher element). Some
indications (from handheld speech based satellite systems) are that the portion compliant will be
higher than shown here, due to systems achieving compliance when it was assumed they would
not. If this were the case then the forecast for EU would be higher as well.
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5.7 LOOKING TO THE FUTURE

The structure of the telecoms industry will be significantly simplified at the network provi-
sion level, with a small number of global network operators formed from alliances of the
biggest national operators during the first decade of the new millennium. Telecoms network
provision will have become a primary industry, with low margins for the provision of com-
modity products and services over integrated wired and wireless networks. It will be at the
service provision level that we will see fierce competition and rapid innovation. Many com-
panies, small and large, will be adding value to the basic set of communications, information
and entertainment services provided by the network providers.

5.7.1 MoBILE COMMUNICATIONS IN 2015

By 2015, we can expect to see the majority of Europe's adult population and many teenagers
and children equipped with a personal communicator. Some will be simple voice and mes-
saging devices, others sophisticated multimedia devices far more powerful and versatile
than those described in the four scenarios.

As far as the customer is concerned, there will be no distinction between fixed and mobile
services. They will expect the service to be delivered to them, when and where they want it,
and will have come to trust their service provider - or perhaps their own personal communi-
cator - to carry out the appropriate negotiations with the network to use lowest cost route-
ing, to find the service that fits their needs most closely and to manage their contactability,
i.e. when and where they can be contacted and by whom.

Almost everyone will have a unique address via which they are contactable for any form of
communication - voice, video, graphics or text. However, it is possible that many people will
have more than one unique addresses. In order to protect their privacy, which will become
increasingly more important as technology enables tracking of individuals, some people will
adopt separate addresses for different parts of their lives, even to enable them to take on
different personalities. The device or system in the network will become an extension of the
individual, controlling as well as enabling communication.

Communicators will be ,wearable” - small enough to fix unobtrusively to any item of cloth-
ing, or in some cases even surgically implanted. Visual displays will be varied, some providing
direct retinal projection of images, others using ,head-up" display technologies on simple
spectacles, and quite probably some with the capability to project three dimensional, holo-
graphic images. Thus, virtual meetings will be possible where the user can ,feel" as if they are
in the same room as their colleagues, moving between them and exchanging information.
Interaction with the services or applications will be primarily via voice recognition systems,
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enhanced by natural language processing and artificial intelligence systems, so enabling the
machine (network or computer) to interpret not only the words but the true meaning of a
command. The keyboard as we know it today will be a museum piece. Manual interfaces will
still be necessary, but handwriting recognition and some form of stylus will be the main
tools for input devices.

5.7.2 TRENDS INFLUENCING DEMAND FOR FLEXIBLE COMMUNICATIONS

In twenty years, electronic commerce could be the norm. It is possible that electronic cash
and electronic bill payments will have replaced notes and coins, with many transactions tak-
ing place without the purchaser having to open their wallet or purse, as transactions will be
carried out over radio. Their communicator will have replaced the wallet or purse for many.

The need to travel may diminish due to advances in communications to such an extent that
the demands for mobile communications may fall. The increasing availability of videotele-
phony, videoconferencing and virtual reality conferencing will reduce the need for face-to-
face meetings, and the availability of a plethora of passive and interactive video-based
entertainment services, direct to the home or direct to the individual's communicator, will
reduce the need to travel for our leisure activities.

However, the increasing ease of travel -it may take less than two hours to cross the Atlantic
- and the globalisation of trade will facilitate high levels of travel for many people. In addi-
tion, it is expected that tourism will be a significant growth area as more people have more
leisure time to travel. This will bring greater demands on service portability and global roam-
ing capabilities from telecoms networks.

Furthermore, the trend away from voice to data communication will continue. Much of
today's information gathering and messaging that is carried out via voice communications
will be replaced by information and electronic messaging services such as the future evolu-
tion of the Internet and email.

5.7.3 SoCIETAL IMPACTS

In a world where information is power, the creation of an ,information have nots" class
becomes more of a problem. Those who can neither afford or understand the technology
that delivers information and knowledge will be further marginalised and disenfranchised,
with possible consequences for instability in the social fabric of Europe. Therefore, it is a
possibility that some form of universal service obligation will be applied to ensure that even
those who cannot afford a personal communicator or multimedia terminal at home can
access them in public places such as travel termini, libraries, community centres etc.
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6. Key Drivers, Enablers, Barriers & Uncertainties

6.1 KEYy DRIVERS, ENABLERS, BARRIERS & UNCERTAINTIES

The following sections discuss the drivers, enablers and barriers listed below in Exhibit 6.1,
together with others considered significant in the development of the market for mobile
multimedia services. These factors have emerged as a result of the desk research, scenario
analysis, market forecasting and industry consultation undertaken in this study.

6.1.1 KEY DRIVERS TO THE DEVELOPMENT OF THE MOBILE MULTIMEDIA MARKET

Growth in the use of computer-based communications, commerce and entertainment ser-
vices on the fixed network will act as the most important driver to continued growth of fixed
and ultimately mobile networked multimedia services. As has already been identified, use of
computer-based communication and commerce services, and multimedia-based entertain-
ment services, is advancing strongly both at home and in business. This trend is in turn
increasing acceptance of IT in society, and, together with increasing use of computers with-
in the education sector, is raising levels of IT literacy amongst the European population. The
first network multimedia services are now being deployed on the fixed network across the
Internet, Intranets, and TV distribution mediumes. Initial evidence suggests that these services
will be extremely popular and that future growth in service take-up will be strong.

The degree to which networked multimedia services enters into common usage will have a sig-
nificant influence on users' attitudes to mobile multimedia services. A high level of take-up will
make mobile services highly attractive as users come to feel comfortable with the concept of
relying on electronic services. Furthermore, the high levels of IT literacy that a strong market
for fixed networked multimedia will create will simplify the service creation process for mobile
multimedia service providers, make it easier to have new services accepted, and increase the
level of service and terminal functionality that the market place will find attractive.

Increasing competitive pressures in business is increasing demand for greater productivity,
flexibility, and responsiveness. It is increasingly necessary for businesses to provide employ-
ees with rapid, remote access to public and corporate information wherever they may be.
This will underpin demand for services available over the fixed network to be made available
while on the move. As a greater proportion of the workforce spends more time travelling -
whether to visit customers and suppliers or commuting - users will want to make better use
of ,dead", or unproductive, time and will require access to information when on the move.
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Exhibit 6.1 shows the key factors likely to affect development of the mobile multimedia market.

EXHIBIT 6.1:
Key Drivers, Enablers, Barriers and Uncertainties in the Mobile Multimedia Market

Drivers: - Growth in the use of computer-based communications, commerce and
entertainment services on the fixed network, influenced by:
- falling costs of home computing increasing acceptance of IT in the
home
- growth in the use of the Internet and Intranets
« Increasing demand for rapid and remote access to information, driven by:
- increasing demand in business for greater productivity, flexibility and
responsiveness
- increasing demand for personalisation and individuality
- increasing mobility of individuals and subsequent demand for reducing
,dead" time
Appropriate regulatory framework to encourage competition in service
provision and development of infrastructure
Development of a small number of mobile radio standards and open
standards for service development that are adopted world-wide
Development of UMTS/IMT-2000 specifications to support and bill for
IP-based services
Early exploitation of GPRS as an interim means of delivering mobile
multimedia services
Improvements in user interface design and display technologies
- Development of technologies that enhance spectrum efficiency or
utilisation to increase capacity and data capabilities of the air interface
- Improvements in performance/costs of semiconductors to reduce size, cost
and power consumption of mobile devices
Barriers: « High cost and limited availability of spectrum
- Failure to resolve security issues and convince consumers electronic
commerce is secure
Slow development of IT literacy in the mass market
Uncertainties: - Rate of growth of the mobile multimedia market
The network paradigm - network or device centric?
The increase in demand for capacity/spectrum in a network centric
scenario over a device centric scenario

Enablers:
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As pressure to meet the needs of ,mobile” individuals increases, so too the demands for per-
sonalisation and individuality in the creation of personal communication services will
increase. Research has shown that many retail and service industries are already responding
to the growing desire for consumers to be able to control and define services on the basis of
their own specific needs - and for them to be seen as individuals - rather than select from a
range of homogeneous commodity products and services. This trend is already driving
mobile service providers to provide services for the delivery of information and entertain-
ment to the individual rather than to fixed points on a network.

At present, there are no obstacles to the on-going development of these drivers, and society
is becoming increasingly enthusiastic towards the electronic medium across which mobile
multimedia services will be delivered.

6.1.2 KEY ENABLERS OF THE DEVELOPMENT OF MOBILE MULTIMEDIA SERVICES

Industry players, that is operators, equipment suppliers and regulators, will play a significant
role in contributing to the development of the market. Positive actions on their part will
encourage market take-up through the development and delivery of services that users find
affordable, easy to use, and well matched to their needs.

The most significant issue that will enable strong market development will be the nature of
the regulatory environment governing access to the underlying network infrastructure and
the delivery of services over that infrastructure. This framework will be fundamental in
determining whether new service providers (and their backers) find this market easy to enter.
Hence it will determine the intensity of competition within the market. It will be crucial for
the success of mobile multimedia that service providers obtain cost effective access to
mobile networks on fair and reasonable terms.

A second fundamental issue enabling market development will be agreement world-wide on
a small number of near-global third generation mobile radio standards. Success in achieving
this, rather than many regional standards, will enable rapid development of the market
through creation of large terminal and infrastructure equipment markets, which will lead to
a reduction in the cost of terminals and network infrastructure. Additionally, agreements on
a small number of global standards will give confidence to the consumer that the purchas-
ing decision is a sound one, and that the terminal purchased will not be superseded by
another incompatible system in a short period of time. The development of open standards
for service and application development, perhaps using a de facto approach along the lines
of the Internet standards model, which will also facilitate market development by enabling
rapid innovation, simplifying service creation and ensuring service portability.
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Other key market enablers are:

Development of UMTS specifications to support asymmetric services

On the basis of research, comments from workshop participants and consideration of the
types of services and applications that both business and residential customers will be using
in 2005, it was concluded that a significant proportion of services will be carried over pack-
et or cell-based delivery systems and will be asymmetric in nature, i.e. the volume of infor-
mation flowing between the user and network will be far greater in one direction than the
other at a given time. It was also found that the rate of growth of such services will mean
that data traffic will account in some environments for over 70% of total mobile traffic by
2005 in a network centric scenario. This has significant implications for spectrum require-
ments, and service and network design.

Development of UMTS specifications to support IP based services, and volume based charging.
The rate and nature of development of Internet and Intranet services implies that packet-
based service delivery mechanisms, particularly IP-based mechanisms, will dominate com-
munications beyond 2000. The design of any third generation system will therefore be
required to integrate seamlessly with IP-based communications systems. Current trends also
suggest that charging mechanisms for many services will need to be based on the volume
(or value) of information transferred, together with quality of service parameters such as
error rate and delay. Call duration and destination will become proportionally less important.

Early deployment of GPRS

Industry opinion obtained in the fourth stage of the study supports the view developed in the
study that a clear strategy for the migration from current network technology to third genera-
tion network technology is essential in order to create a stable and predictable environment for
operators to invest. Furthermore, the early development and implementation of services based
on the GPRS standard is seen as an ideal opportunity to create a testbed for future mobile mul-
timedia services, enabling operators and service providers to test market new applications and
hopefully kick-start the market even before UMTS/IMT-2000 systems are rolled out.

Improvements in user interface design and display technologies

The functionality and ease of use of the next generation of mobile services and terminals will
be significant in determining the extent to which mobile multimedia services become
accepted by the mass market, especially if the current device centric paradigm continues.
Demands from users and the capability of services and devices will increase, and as a result
the design of the user interface will become critical in providing the user with simple and
efficient access to that service. One defining element of that design will be the terminal dis-
play. Improved resolution, and reduced power consumption are, for example, two goals that
can be set for display technologists today. Voice and handwriting recognition are also likely
to be essential to the successful development of the market.
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Development of technologies that enhance spectrum efficiency or utilisation

Technologies such as configurable radio and data compression offer the possibility of either
increasing capacity and data capabilities of the air interface or facilitating higher utilisation
of spectrum. The importance of these technologies will be most significant in a network cen-
tric environment, where demands on spectrum would be greatest.

Improvements in performance and cost of semiconductors

Technologies that will reduce the size, cost and power consumption of mobile devices will
become increasingly important as service functionality and user usage patterns place
increasing demands on the capability and processing power of mobile terminals. The evolved
mass market Scenario [3] illustrated that continued development of chip technologies will
be crucial if mobile devices are to continue to meet market expectations for usability and
price.

6.1.3 POTENTIAL BARRIERS TO MARKET DEVELOPMENT

In considering what barriers stand in the way of the development of the market, we have
identified one significant issue that may inhibit market development given the current situ-
ation.

The cost and lack of availability of spectrum could be a major barrier to the development of
the mobile multimedia market. Insufficient spectrum to meet the needs of the market place
will result in the access network becoming a service bottleneck. Under these circumstances,
prices for market access will rise and service development will be suppressed.

Issues which currently appear as drivers or enablers may instead turn out to be barriers to
market development. Principal amongst these include:

« Failure to resolve security issues and convince consumers electronic commerce is secure.
The undermining of consumer confidence will result in market resistance to the delivery of
mobile multimedia services whatever actions are taken by industry to improve competi-
tion, and enhance service design.

- Slow development of IT literacy in the mass market. It may well be that hoped for improve-
ments in IT literacy, and enhanced levels of comfort by the majority of consumers with
interactive services will not materialise.
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7. Conclusions

7.1 CONCLUSIONS

The world's mobile market had already reached 300m users by the end of 1998. Meanwhile,
the European market alone had exceeded 104m users (analogue and digital subscribers) by
this time (EU 15 approx. 90 mio.) indicating dramatic expansions in the market for mobile
communications that are set to continue over the timescale as envisioned in this report.

It is impossible to be certain of the future. Nevertheless, it is clear that a great opportunity
exists for the mobile communications industry to develop services which will meet the
developing needs of both businesses and consumers as the Information Society emerges
over the next decade. Those needs are rapidly being shaped by developments in the conver-
gence of computing, broadcasting and communications. Consequently, the mobile industry
must respond in a manner that recognises those influences and exploit their characteristics
to the greatest effect.

The foundation for success in developing and delivering mobile multimedia services is
already in place, and the elements needed to build upon it are clear.
7.2 SUMMARY OF MAIN FINDINGS

Key findings of the terrestrial market forecast are:

1. The world market for physical users of terrestrial mobile services (including multime-
dia) will be 426 million users by the year 2000, rising to 940 million by 2005 and
more than 1.7 billion users by 2010.

2. There will be 190 million physical mobile users in North America by 2005, rising to
220 million by 2010.

3. There will be 400 million physical mobile users in Asia Pacific by 2005, rising to 850
million by 2010.

4. There will be 200 million physical mobile users in Western Europe by 2005, rising to
260 million by 2010. 32 million of these will be mobile multimedia users in 2005,
rising to 90 million mobile multimedia users by 2010.
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5. In the rest of the world, there will be 150 million physical mobile users by 2005,
rising to 400 million by 2010.

6. The total Western European mobile market will be worth 104 billion ECU? per year
in 2005, representing total traffic levels of 6,300 million Mbytes/month.

7. The mobile multimedia segment of this Western European market will be worth 24
billion ECU’ per year in 2005, representing total traffic levels of 3,800 million
Mbytes/month. Terminal revenues in 2005 will add a further 10 billion ECU’ per
year to this European market value.

Key findings of the mobile satellite services market are:

8. The world market for physical users of mobile satellite services (MSS) (including
multimedia MSS) will be 11.5 million users by the year 2005, rising to 18.5 million
by 2010.

9. There will be 1 million MSS users in Europe by 2005, rising to 1.6 million by 2010.
0.4 million of these will be multimedia MSS users in 2005, rising to 0.7 million
multimedia MSS users in Europe by 2010.

10. Total traffic levels (multimedia + non-multimedia) for the European MSS market
will reach 22 million Mbytes/month in 2005, rising to 40 million Mbytes/month in
2010.

” The currency denomination ‘ECU’ has later been replaced by the name ‘Euro’.
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