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PART 1: SUMMARY

ABSTRAT

Despite an average ¥ drop in 2009, more than 1 billion mabiphones will be sold
this year, offering new functionalities and even more brilliant designs. Mobile phones have
become part of our life both at home, at work and almost everywhere! Converging
technologies have turned our standard phones into a versdghce, matching (or creating
?) a lot ofpurposes and needsnd even more to come.

The theme of my thesis is the future of mobile phone devices, especially through
thosebased on an open source operating system: Android, from the Open Handset Alliance
and Google; and LinuxMobile (LiMo), from the LiMo Foundation.

My paperwill first focus onthe analysis and review of existimgoducts and the
mobile phonemarket. This part will help to understand thpgesentcontext of the mobile
phone industry.

Secomnlly, technical aspects about Android and LiMo phones such as working
methods, innovation and user experience are described. It will be in contrast with the review
of existing products and will explain why we can speak about a new generation of mobile
phones concerning Android and LiMo devices.

The main part of my thesiaddressesmarketing, strategy and market aspects, in
order to explain how to enter the market, what strategy to apply regarding objectives and
interests. This business viewing will allowthe last part, to envision and imagine what will
be the short,mediumand long erm future of the mobile phone market and mobile phone
uses.

¢KS 321t 2F GKAa NBaSINOK LILISNI Aa G2 |ya
the next generation omobile phones change the way to use them and change the world of
Y20AtS RSGAOSaE 20SN) 6KS ySEG RSOIRSKE
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RESUME

Malgré une baisse moyenne ders’s Sy HnndI LI dzaA RQdzy YA €A
seront vendus cette année. lls proposent toujours de vedlies options et des designs
fantastiques. Les téléphones mobiles font partie de notre vie aussitbienf I YIWh azy |
travail, pratiquement partout La convergence des technologies a transformé notre
téléphone standard en un appareil trés polyvalent ggpond (ou qui cré®) de nombreux
SYLX 2Aa SiG o0Saz2iaya .Si 0QSad t2Ay RQsGNB GSNY

Le héme de mon mémoire de recherciea i f QF @SY ANJ Bbfe af I (St
travers les mobiles bag¢ & dzNJ RS& LJX I 0STF2N¥Sa 2LISy &2 dzNX
Android, RS f Qh LISy | I yRaSt S$SdtabByadadsydHz2radELi 2

(LiMo) de la LiMo Foundation.

azy SidzRS Said RIya dzy LINBYASN 4SyvyLla | ESS
produits actuels sur le marché de la téléphonie mobile.t€gdartie nous aidera a

I oA N 7

O2YLINBYRNB S O2yGSEGS RS f QAYRdZAGNAS RS ¢t

La seconde partie de mon travail concerne les aspects techniques des produits
Android et LiMo: les fonctionnements, les innovations ainsi quel S E LIS NA SyyY S dzi A
sont décris. Cette partie est donc en contraste avec la précédente concernant les produits
actuels et met en évidence le fajue Q2y LJdzA 84S LI NI SNJ RQdzyS Y
téléphone mobile a propos des produits Android et LiMo.

La suite de mon mémarest dédiée au marketing, a la stratégie et au marché de la
0SSt SLIK2YAS Y20AfSod [ S odzi S84 RQSELX AljdzSNJ O+
YINOKSE RQSOdzRASNJ |j dzSt & SraplaceDyuil attdinSré lesadivewd G S 3 A
objectifs et lesintéréts de chacun des acteurs du marché. Cette étude du marché et du
0dzaAySaa LISNX¥S(O SyadzaidSs RIEya dzyS RSNYyASNB L
de quoi il sera fait dans un futur proche et plus lointain. Le marché et les usages vont
fortement évoluer, nous étudierons pourquoi et comment.

Le but final de ce mémoire de recherche est de répondre a la question suivante:
G/ 2YYSyYyd SO LIdzNJjdz2zA 1 y2dzdSt tt-Sle ghgnges bl G A2 Y
Fl 2y RQdziAf A & BaNgeryle2 mond¥ 2as kefnnaux MabilesOdans les 10
LINE OKF Ay Sa |yySSaKsé
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PART 3: SUBJECT DEFINITION

3.1. Context

Today, everyone has a mobile phone. The number of mobile phonetheomarket is
growing day after day. Moreovemew products appear: # iPhone from Apple for example,
Smartphonéwith Windows Mobilé. Customers are more and more demanding and manufacturers
have to be innovative.

In this context, a new generation of mobile phone will soon appi@rfree platform mobile.
I will talk alut these new products, thougkthe example of the Google onéyndroid and the
LinuxMobile project.

3.1.1. Technical context

Regarding the technical context in this world of telephony, innovation is the most important
stake for manufacturers. From hawdre to software, new possibilities are essential to the users. For
exampleGPSand Wi-Fi are hardware new parts of the last generation of mobile phones. In the field
of software, the possibility to install many applications on the mobile phone and cimtahem has
become a new standard for a successful mobile. Today, we can divide the mobile phones into 3
categories:

w INNOVATION: Standard mobile phones, with proprietary embedded Operating Systems: Nokia,
Sony Ericsson, Samsung, LG, HTC, etc.

wWCONVRGENCE: Mobile phones with Windows Mobile embedded

wREVOLUTION: the iPhone from Apple, and in the futadroidand LiMo platform based mobile
phones.

The first category is the most popular and widespread on the market. Mobile phones in this
categoryt NE G Of I aaAOFt &€ d al ydzF | Coadkedbndii thiOdctiity,dh@iS § KS A |
technical knowledge, their marketing strategy, etc. to build customer loyalty and to get new
customers. Here innovations are very important too. The second categoncerning Windows
Mobile embedded phones, is developing. Manufacturers can buy Windows Mobile Operating System
and develop a phone with this platform. The goal of these products is the convergence between

! See part 5.2. GlossarySmartphone
?See part 5.2. GlossaryVindows Mobile

*See part 5.2. Abbreviation$GPS

w=
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telephony and computer, with many possibilgief communication between them (synchronization,
contacts, messages, mail storage, data transfer, etc.). More are more customers are interested in this
category of converging product.

The last category is about one product only: the iPhone from Appis. dan seem to be
jdzAGS G6SANR o0dzi L KIFI@S RSOARSR (2 KAIKEAIKEG GK
GwS@2ftdziAz2zyé¢d L Y y2i 3F2Ay3 G2 6NARGS | GSOKYyAOQ
subject here, but as we know, this produtas an incredible success on the market, thanks to
technical revolution: multtouch screen interface, multimedia, internet connectivity and navigation,
text input, third party applications, etcAndroid and LiMo platform based mobile phones will
probably enter in this third category of product. | will talk about the haical aspect of these
products inpart 6 PART 6: ANDROID AND LINUXMOBILE TECHNICAL.ASPECTS

3.1.2. Market context

To describe the market context, here are some indicators:

Rank| Cauntry/Region | Number of mobile Population % of Date of
phones population information
- | WORLD 3,665,000,000 6,671,266,000 32.5 Jure 2008
1 | China 601,000,000 1,323,758,000 45.5 Jure 2008
- European Union 466,000,000 497,198,740 93.7 2005
2 | India 325,730,00| 1,155,396,825 28.2 Oct 2008
3 | United States 260,000,000 303,403,000 85.7| March 2008
4 | Russia 172,000,000 141,947,000 121.2 Dec 2007,
5 | Brazil 135,000,000 186,163,000 73 July 2008
6 | Indonesia 115,000,000 231,627,000 49.9 2008
7 | Japan 103,000,000 127,790,000 79.6 April 2008
8 | Germany 101,000,000 82,210,000 123.5 2008
9 | Pakistan 90,500,000 162,474,000 56.20 Oct 2008
10 | United Kingdom 78,000,000 60,975,000 116.0 2007
11 | Mexico 76,000,000 106,535,000 71.0 Aug 2008
12 | ltaly 72,000,000 59,337,888 120.5 2005
13 | Philippines 64,000,000 88,703,200 71.6 Feb 2008
14 | France 53,000,000 64,473,140 82.2 2006
15 | Turkey 52,000,000 70,586,256 74.6 2006

List of countries by the number of mobile phones in use, The World Factbook

With 2.84 billion mobile users iMarch 2008, the mobile market gained 135 million new
dzZaSNE Ay (GKS ¢g2NIR 0S0s6SSy G(GKS SyR 2F Mabilec FyR |
Worldd 0SSt ASO®SE GKIFIG GKS ydzYoSNJI gAf f 0S o oOAffAZ2Y

Alexandre MINAZIO
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reach 3.25 billion by the end of the year. This represents 50% of the global population. All these
figures are unbelievable and the market of mobile phones is incredibly growing month after month,
all over the world. The new generation of mobile phones sathn be launched and find its market
share and customers. The main difficulty to enter this market is the competition between all the
manufacturers.

| will present howAndroidand LiMo will enter the markeh the part {PART 7: MARKETING
STUDY

3.2. Questions to answer

Before presenting thdssueof this research paperl would like to introduce the axis of
development | want to study. The goal of my thesis is not to be very technical. Of course, | will have
to explain how this new generation of rhibe phones will work. But this will be just the first part of
my study. After that, | want to discuss business stakes. That is why | have divided my axis into 4 parts:

WTECHNICAL ASPECT
- How do these new pragtts (with new platforms) work?
- To what extat will they be very innovating? Why will they change the user experience?

WMARKETING ASPECT
- How will they enter the market of mobile phones (which is already eempetitive)?
- Through which channels?
- How fast?
- To what scale?
- For which targets?

WSTRATEGY AND MARKET
- Why do Google andrux want to enter this market?
- What are tleir objectives?
- What are theirinterests?
- Howwill competitorsand operators react?

wFUTURE
- Will this new entrants try to impose mestandards? New ISO standards?
- How willthey estblish their market leadership?
- Today, where a unique mobile device solution (convergence) seems to be the near future,
how will these products make the difference with the others?

Lz
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3.3. Key issue

Here is the major question | will answemny thesis:

G126 FyR gKé gAff (GKS ySEG 3IASYSNIlAzy
dza S GKSY IyYyR OKIFIy3aS (KS ¢g2NI R 2F Y20A

Through the different axis | wanted to talk about, | will address this issue.

m—.—&
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PART 4: WORKING MBHHODS

This research paper is a real challenge for me and represents the end of my school education.
I hope this personal reflection will be a real opportunity to bring forward innovative ideas for my
future professional project and help to set some imgting landmarks for mobile phone industry.

Indeed, | am working for a mobile phones manufactu@AGEM Mobileand | would like to
go on in this sector. | believe my thesis on the future of telephony through Android and LiMo could
be of interest to mycompany, by providing elements impacting the product strategy, or at least,
some helpful guidelines.

Thanks to my company, | hope | will find people to talk and communicate with about mobile
technology and about business in this field: strategy, mankgtiime to market, etc. My colleagues,
linked to the real world of mobile technology, could help me to understand essential stakes and to
avoid missing any interesting aspect.

The research for my thesis will be based on the reading of articles: in thepa@ers, especially
technological ones; on Internet web sites. | will try to find books about the theme of mobile phones.
Concerning Android and Linux, a lot of open communities exist, regarding development, architecture,
and how these projects are managje

My overall working method will be first to collect relevant information, then to draw up a
thorough comparison between existing technical features and study the upcoming innovation. After
that, on the basis of the present market trends, | will foré@projection of future market evolution
and business models.

My goal, through this research paper, is to create a synergy between my field knowledge and
experience and the technical information and prospects available to offer a realistic view & futur
trends.

w=
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PART 5: ANALYSIS OF EXISTING PRODUCTS AND
MOBILE TELEPHONY MARKET

Before starting to answethe question wehavejust definad, it is important to analyze what
is the telephone mobile world of today. | will do it thanks to the analysis ofimgigproducts
(standard mobile phones and new generation mobile phones) and thanks to the mobile telephony
market context analysisifter this part5, it will be easier for reader to understand why we speak
about a new generation of mobile phones with Aoiftr and LiMo products.

5.1. Mobile telephony technical context

First of all, in this part, an analysis of existing standard products is given. Standard mobile
phones are products we all &w as basic mobile phones. As mentionecart 3 3.1.1. Techmial
contexy, this category of mobile phones is the most popular and is widespread on the market. To
AYGNRRdzOS Y& lylfeara 2F (K2aS LINRPRAOGAEI L gAff
experience and | will highliglexamples of currenproducts.

5.1.1. Features of a standard mobile phone

Classical mobile phone provides a list of common features. Here is a non exhaustive list of

those features:

- SMS Short Message Service

- MMS: Multimedia Message Service

- Phonebook

- Call registration

- Internet Browsing (by WAP connection)

- Music playback (especially mp3 format)

- FM Radio

- Camera

- Ring tones

- Wallpapers

- Games (Java games)

- Infrared andBluetootH connectivity

- Contents browsing

- Alarm clock Calendar

* See part 5.2. GlossarBluetooth
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All these features arquite well known by thecustomers and it is now normal to firtdose
kindsof functionalitiesin such a classical mobile phone. This standard set of services allows phones
of different types and in different countries to communicate with each other.

After the voice call, the mgt commonly used application on mobile phones is the SMS text
messaging (more than 70% of total subscribers use it and the worldwide average of messaging use is
2.6 SMS sent per day per persolt)is important to remember this fact because, in the nexufe,
this statement may change.

To conclude about classical device we can add that internal memory is often small (less than
100Mo). Actually, user cannot install many applications and size of cam pictaneals To have
more and more storage memorit,is often possible to add a memory ca@y, MicroSDetc.).

5.1.2. Design of a standard mobile phone

Since the beginning of the use of mobile phones, dekagtonsiderably evolvedlhereare
3 mainformsfor a mobile phone device.

w .!'w tlhbo

At the beginning, the first form of mobile phones was the bar form. Nowadays, this form is
widely used by manufacturers and is the most popular all around the world. The screen and the
keypad are on one face.

Nokia and Sony Ericssoommonly usehis type of design

Evolution of bar phone design

® See part 5.2. GlossangD, MicroSD

Lz
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w C[Lt tlhb9 k /[laf{l 9]
This second type of design is well known too. It appeared after the bar phone but is now
widespread.

When the clamshell is closed, screen and keypad are protected and the desgicellsr,
easier to carry around. When the clamshell is open, the device is ready for use. Often, the size of the
screen is larger than in bar phone. Sometimes, an external little screen is available and allows the
user to see information such as clockincoming calls. Motorola is the manufacturer that is more
using this type of form.

Flip Phone exampke Motorola V360 and SAGEM My800C

w {[L59 tlhbo9

This is the last possibility for the design of a classical mobile phone. In this form, less
widespread than the previous forms, the device is in multiple segments (usually two) that slide past
each other.

Slide Phone examples: Sony W910, Nokia 6600 and Samsung R450
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5.1.3. User experience of a standard mobile phone

The useexperiencerepra Sy ia Fff FaLSO0Ga 2F GKS dzASNRE Ay
definedasa G KS NBf I GA2YyaKALXE 0SiogS8 e devicd pedaivEdRHdwy R K A
simply/hard ighe use of the device? Howig usel?

In the field of mobile phoneshe user experience is mostly based on:
- Thegraphicalinterface : the menu, the idle screen, the navigation into applications
- The clarity of information on the screen
- The speed of access or response to an action
- The integration of the device intihe dza Sp¥doaal lifestyle

Inthe mobile telephony worldthis issuewvas not highlightd and at the beginning, it was not
really addressedEach application or action wassconnected fronthe others and it was like each

application could stand alone.

Now, mawufacturers and software developers try to improve the architecture and the design
to increase the easef use and thus the user experience.

But in the case of classical mobile pheneo real challengén this fieldhas been metFor
most products, degin and navigation into the software is quiet basic, not \grickand commornto

all products There is no real customizatiofferedto the customer (only ring tones and wallpapers).

Here are examples of severahinmenus of classical products:

Contacts Messages Office ;ools

L

[ontacts Messag.

LIS EENEE  Gallery

L

N

Multimedia

= WP i
Recent C.. Web Acce.. Settings

Search Services

Examples ofmain menus from different products: Sony Ericsson, Nokia, Motorola

We can find many examples which demonstrate that the user experience is not really
different from a classical product to anothérii KS O2y OSLJi 2 F a3/ RO atod O] ¢f A |
examplg. For some customers, this fact could be a positive thing, because from one product to
another, theyg 2 dzf Ry Q (et Kskddddewin®chanism But for most of the othecustomers,

vz
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this non inrovative field is a drawbackVhen custmers change or buy a new product, they almost
want a new way tdandle it a new design with new concepad a new man machine interface.

This field of user experience is more and more important for users and manufacturers

consider itnow as a high pdrity in the design of a new product. That is why | will talk about new
generation of nobile phones in the next part (8. The position of new generation mobile phones).

5.1.4. Examples of current products

To conclude this part about standard mobilegme, here is a presentation of 3 products in
this category.

The presentation of Jurrent classical products igelevantto complete the analysis of

existing products.

Product
SAGEM my750X NOKIA 6085 SONY ERICSSON S500
Design | Bar phone Flip phae Slide phone
Size 108*48*11 mm 92*46*23 mm 99*47*14 mm
Weight | 95¢ 84 ¢ 94 ¢
3G+ (HDSPA)
Network | 3G (UMTS) 2G (EDGE / GPRS) 2G (EDGE / GPRS)
2G (EDGE / GPRS)
Camera | Yes Yes Yes
resccz)ijrgon 3.2 Mega pixels 0.3 Mega pixels 2 Mega pixels
Numerical 4+ 4+ 4%
zoom
MP3 Yes Yes Yes
Player
FM Radio | Yes Yes No

Alexandre MINAZIO
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Personal ) Yes, proprieta Yes, proprieta
Yes, proprietary prop v prop v

assistant Synchronization with PC | Synchronization with PC
S
creen 262144 colors 262144 colors 262144 colors
colors
Screen
. 6.1 an 4.6 cm 5.1 cm
size
Screen . . .
. 240*320 pixels 128*160 pixels 240*320 pixels
resolution
Internal | e Mo 4 Mo 12 Mo
memory
TransFlash TransFlash . .
Card MicroSD MicroSD Memory Stick Micro M2
Running | Call : 4.5h Call:5h Call: 7h
life On standby : 300 h On standby : 240 h On standby : 370 h
MM
S MMS MMS

SMS (with T9)

. SMS (with T9) SMSwith T9)
Hands free kit : yes . .
Features | Java Mobile (J2ME) Hands free kit : yes Hands free kit : yes
Java Mobile (J2ME) Java Mobile (J2ME)
Vocal command : no
Vocal command : yes Vocal command : no

Phonebook : not
communicate
Connecti | USB 2.0 USB 1.0 Mini USB
vity Bluetooth Bluetooth Bluetooth
Average
Price
generally |! 62dzi HHMpe |! 62dzi mMmdpe l 02dzi mp e
noted in
France

Phonebook : 1000 contact{ Phonebook : 1000 contacts

This brief omparative chart allows to understand what type of mobile phones are
O2yOSNYyAy3a o6& GKS aOflaarorfteée FLIWIStEEFGAZ2Yy @
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5.2. The position of new generation mobile phones

As wehave studiedn the part5.1.3. User experience of a standard mobile phone user
experience is the element which allows us to dfggzroducts into two categories: standard phones
and new generation phones.

Indeed, for two years noywnew generation mobile phondsave been offered to customers
Because user experience hascoming more and more important faustomers manuacturers are
now working hardo improve this key point.

In this part, | will highlight wéit is this new generation phondased on new features, new
design and new user experience.

5.2.1. Features

The new generation mobile phones can provide all the existing features present in the
classical generationThe major point here is that most of tee new products are based on the 3G
Telecommunication Network. With the 3G network, speed level of tha ttansfer ishigherthan in
the old 2G network, so features link to data transfer are especially new main features. Hemare
examples of featurgusing the 3G network:

- Internet and WAP browsing o
- Email features b Y
- Download/ upload of data: applications, pictures, sounds, videos, etc. -; @ f
- GPS functionalities X
- Video call o

Besides, new technical features appeatr:
- High tech camera (photo and video mode)
- Mass Memory Storage (internal memomydacard like SD Card)
- Wi-Ficonnectivity
- Installation of thirdparty Applications
- PDA functionalities: calendar, text editor, meeting organizer

Thanks to what a phone cavffer to customers, it is becoming more and moreefig in
everyday life. The call functionality, which is the first goal of a phone, is now not the unique goal of a
mobile phone. Today, it has to help customer to solve little daily troubles and is a multimedia device:
music/video player, Internet connegtty, camera, GPS, text editor, PDA, phonebook, calendar, and
SO on.

®See part 5.2. Abbreviation$®DA
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With this new generation of mobile phone, it is important to understand thatobile phone
is not onlyand not longer jusa phone.

The Internet connectivity allows custonseto stay always connected, wherever he is,
whenever he wants. He can research information on the web, read online newspapers, check his
email and send it. User can also download some multimedia contents like pictures, sounds, videos or
applications. The GPS tediogy will help him to findhe place where he wants to go. The high
quality camera will allow him to take beautiful phstaViobility is easier with those kind of mobile
devices because instead of having multiple devices (a phone, a camera, a GPS any thé*is&r
will have only a mobile phone which will provide all these functionalities.

5.2.2. Design

The new generation mobile phone can easily be recognizéi ifiser is abit interestedin
mobile device world. Indeed, tise new devicas can be fist identified bythe presence of a large
screen. Why? Just because in many sade screen is a touch screen. The touch screen innovation
is a major technical innovation in new generation of devices even in other products than mobile
phones: camera, PDAjdeo games andomputer. We will see later ipart 5.2.4. User experience
why the touch screen is important and how it changes the way to use a device.

As thescreen is becomintarger, the flip form is less used than in the past generation of
mobile phones. Bar phones and slide phones are still pres@aneral dimensions have changed,;
mobiles are larger, longer but thinndt.is easy to understand that the screen has to be larger. For an
efficient interface and user experience,ettscreen cannot beob small The user must be able to
navigate into menus and to use all the features only with his fingers on the screen. Furthermore, the
quality of photo taken with the camera is higher than previously, so user needs to haveea high
resolution and qualityf image.

In some case like for the iPhone from Apple, the physidayboard has disappeared
virtual keyboard is displayed on the screen when the user wants to write something (SMS, Text input,
etc.). In other casecomplete keyboardare physicajl present: QWERTMZERT ¥eyboard looking
like computer keyboard allowto write faster. This type of keyboard is espegigtiresent on
Blackberry models. Of course, there are alsmsother produds with classical keyboards

The design of a mobile phe is really important. Customgmllwaysseeka good looking
device meeting some particular requirementa:large high qualityouch screen could be exiterion;
a QWERTXZERT¥eyboard could be another. The design and the technical skills of a deece ar
bounded and the customer has fond acompromise between elemce, robustness, fashion style

" See part 5.2. GlossarfQWERY/AZERTY keyboard
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andtechnical aspects. Innovationtise corestrategy of mobile phones manufactusiThey have to
find new way to design, with new components, asridate or espond tonewOdza 1 2 YSNA Q Yy SSRa

Here are some examples of design for this generation mobile phones:

XpressMusic | 4

o un

AppleiPhone 3GHTC Touch Diamond and Blackberry Curve 8900
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5.2.3. Convergence

The new world of multimedia, through the mass digitization of wopistures, sounds, has a
key: convergence.ddvergence is the capacity for all this contents to beduse multiple formats
and devices. It is also the fact thaeveralMediaswhich were separatedn previous years, like
phone, mobile phone, television and computer, are ngetting closerand can sometimes merge
Internet is in the center of this process of convergence.

At home, people are now connected the Internet thanks toanyf i SNy S a6 2Eé¢ @ ¢ K
the heart of the convergence at home, because through it, people are linked with the outside,
worldwide. The box is now the way to phone everyone around the world, to connebetimternet
with ADSEand to watch hundredsf TVprograms. The access to information, the large possibilities
of communication (Internet, email, live chat like MSN or Skype), arectinerete resuk of the

convergence process.

n?
msn‘ |

Messenger
3

¢ KS &b StozARBSL at Boe, MSN and Skype Logo

Outside hone, convergence is not the box anymore but the mobile phone. At the beginning
2T Y20AfS LK2yS> | Y20Af S isdsmahiiltingediadeviceanditig 2 y S X ¢
world is on your pocket, at anytime! Years after years, mobile phones are more angl m
convergent: alarm clock for the morning, then camera, then audio/video player, then acctss to
Internet and now GPS. Tomorrothey could maybe replee transport tickets or becoma payment
solution withRFIBtechnology.

Fornew generation mobilghones, convergence is possible tharnksdifferent aspects: the
3G network and the access toe Internet, the possibility to be emected with computer and other
devices through Wi or Bluetooth and new features and applicatio®. course,to increa®
complexity, everything isnked! Here are explanatioraboutthese three points.

® See part 5.2. AbbreviationsADSL

® See part 5.2. Abbreviations: RFID
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w oD b9¢2hwyY !TMEANTERNE® {{ ¢h

Today,mobile telephony operators provide unlimited accesstte Internet. Using the 3G
network, customes can connect everywherat anytime. Asve have already stressethis persistent
connection to the World Wide Web represents new possibilitiesstay in contact with family,
friends, and colleague$p have permanent access to information. Fhepossibilitievidence the
evadution of mobile phonetowards aconvergent device.

The 3G connection is also udey many applications, which will be present in the third point.

3G+

3G+ logo from Vodafone

w /' hbb9/¢Lhb 2L¢I 59+L/ 9/{

The possibility to connect mobile phosi¢o a compuer is also a key point in terms of
convergence. This feature allows the synchronization of data like multimedia files, email, phonebook
contacts, calendar events, and secures doass storage is also available and the device can be
used as aUSB? key fa example because as we saw, mobifghones haveinternal and external
memory (Card).

This communication with computer is a key point for the convergence because digital data
are always with the owner. The barrier between the place where the persongbuatemis and the
place where the usas becomesconfusing.

To connect mobile phorswith computers, many possibilities aravailable UBS cable and
Bluetooth are the most widespread metheddopted by customex Easy and quick, this connection
can provile simple synchronization and transfers.-®j if enable on the mobilephone can be a
way to connect to a Internet Boxor Wi-Fi relay and so to connect toreetwork: Internet, Intranet
or private/personal network.

©

Microsoft
ActiveSync

9See part 5.2. Abbreviations: USB
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Lots of new features are present in new generation mobile phones. GPS is the perfect
example. Using the 3G network, user can be localized and guided to a loc@bocerning
applications, it is important to notice that some applications become joint anduai with

computers. We can name: > &
- Gmail mobile, the application of Google for email account; GO 8%6
- Google Maps, the famous localization system;

- iTunes, the player for computer and iPod, iTouch, iPhone products; ~ -T
- Outlook, the application of Microsoft for emaitcount; 5 1 unes

- Office suite (Word, Excel, PowerPoint) from Microsoft
- Facebook mobile, the social network faCEbOOk.

This list could be loray. Service providers tend to develop services for both comsuaad
the mobile world.

Shared applications between compusemd phones are a vector of thisconvergence.

App Store

Logo of the App Store,

Softwarefrom Apple iPhone which allows customers to find and buy new applications

| %
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5.2.4. User experience

The new generation mobile phone is bobecause theuser experiene has become an
essential aspect for the success of a product. Convergence, new technologies and development
the 3G network have been the enginfes the birth of new user experience.

Physicallynew generation productare different (see parb.2.2 Cesigr). The touch screen
has considerably changed the way to @wsenobilephone. Navigation into menus more intuitive,
spontaneous and naturaEnablé actions are displayed on the screen, just touch it and it will work.
The simplicity othe user expe&ence hasneverbeen so obviousThe clarity of information on the
screen allows user to understand very quickly all the mechanisms in place.

The wser experience is also based on the speed of access and on the time of response to an
action. With the techological progresgrocessors and memories are faster and more efficient. Even
if phone applicationgre heavier, performances increase.

¢KS fFad LRAYyG o062dzi dzaSNJ SELISNASYyOS Aa GKS
lifestyle. With convagence technology, the mobile phone is more and more integrated in every
other process and mechanisms concerning the way life: personalization, custoization,
connection with othersystems and networks, shared applications. With the mobile phone, mylworl
is in my hand and the rest of the world can be restthroughthe Internet.

To concludehereare illustrationsshowingthe new way to navigate on a mobile phone with
a touch screertiPhone product)

Unlock thedevice:r OG X # W RE G2 dzyt 201 ¢

Vs
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iPhone( testof ip  ooee

Cancel

Text input on virtual QWERTY keyboard, delete action and animation of the deletion

Airplane Mode
g WiF| wort > 3 Dato & Timeo
Auto-Lock
Lol Usage
Passcode Lock
BiJ Sounds [ Network

“ Brightness | ! Bluetooth

u Wallpaper L o Keyboard

Roset

B General

L) Mail

Navigation into menu: toucha listitem and slide to the next screen

w=

Groupe Htin-Escla



Time selection for the alarm clock application

Grosse Pointe Blank

1ar

Hope Is Emo - IPod Hope Is Emo - IPod
* Chapier Four *True Seir * Chagter Four *True Seir
AN Y A 1%

1300 M1

Hope Is Emo - IPod y Hope Is Emo - (Pod
_cuptu Two "Miders snd Se . Chaptar Two “Miders and Se

I

Tiki Bar TV (video) . Tiki Bar TV (video)

Video lection
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5.2.5. Examples of current products

In this last section about the new generation mobile phaa@resentation and a comparison
between two products will be preseed: Touch Dual by HTC and 3G iPhone by Apple.

These two products vg wellembodywhat the newmobile phonegeneration isabout. They
are very complete products with lots of features, their desigasnply with the touch screen
implementationand user experience and convergence are essential key points.

The first product HTC Touch Dual, is based on the Windows Mobile 6 Pro operating system.
Convergence and user experience could not be so closed to computer based on Windows OS. The
second product, 3G iPhone, is based on a Apple proprietary operating system but hisautiiiza
GSNE Of2aSR (2 6KIG Odzzald2YSNJI Oy FAYR Ay 20GKSNJ !
famous applications of the computer world like iTunes.

Innovation is maybe the best word to describe these products and as a consequence, HTC

and! LILX § LINPRdzOG& | NB aadl NE LNRRAOG 2y GKS F Ohdz

Product

HTC Touch Dual Apple iPhone 3G
Operating system Windows Mobile 6 Pro Apple iPhone
Design Slide phone Bar phone / No keyboard
Size 107*55*15 mm 115*62*12 mm
Weight 120 g 133 g
Network 3G+ (HDSPA) 3G+ (HDSPA)

Lz
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3G (UMTS) 3G (UMTS)

2G (EDGE / GPRS) 2G (EDGE / GPRS)
Camera Yes Yes
Cam resolution 2 Mpixels 2 Mpixels
Numerical zoom 4* Not Applicable
MP3 Player Yes Yes, iTunes
FM Radio No No

Personal assistant

Yes, from Widows

Yes, proprietary
Synchronization with PC through
iTunes or Internet

Screen colors

265536 colors

NC

Screen size

6.6 cm, touch

8.89 cm, multi touch

Screen resolution

240*320 pixels

480*320 pixels

Bluetooth 2.0

Internal memory 128 Mo 8 Go/16 Go
TransFlash
Card MicroSD No card
_ Call:5h Call : 5hin 3G/ 10h in 2G
Running life
On standby : 240 h On standby : 300 h
SMS
MMS Email
SMS (with T9) Hands free kit
Email Java Mobile (J2ME)
Hands free kit Vocal command
Features Java Mobile (J2ME) Assist GPS
Pocket Office (Word, Excel, Video player
Outlook, PDF) Accelerometer
Assist GPS Possibilities to install third
Video player applications
USB 2.0
Connectivity use 2.0 Bluetooth 2.0

Wi-Fi 802.11b/g

Average Price
generally noted in
France

ntde

pndcdedp« cn
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5.3. Mobile telephony market context

As we saw quickly in the p&aBtl.2 Market Contextthe market of mobile phones is a growth
market. With about 50% of the global population equipped at the end of 2008, it appears obvious
that mobile phonesare daily products in our modern sociefrance is a developed country and the
Sg2ftdziAzy 2F GKS Y20AftS LK2ySQa YINJSG F2tft263a
developed countries.

In this part, we will explain the actual context of the mob#éephony market through the
international market and the French markemnalysis We will talk about the evolution of the
Smartphone market too.

5.3.1. The international market

The world has 3.8 billion mobile phone users in 2008, which generatedilliég S dollars.
Those figures come from the latest survey of thwstitute Idate™ in 45 countries (see:
http://www.idate.fr).

Because of the international financial crisis appeared at the end of 2008, the growhbk of
global market for mobile services has slowed: in 2007, the growth was to 12.3% and in 2008 it
reached only 8%. This slowdown will probably continue in 2009 with an expected growth of 6.5%.

800
700
600
500
R s
SRR ... s
S e

= Téléphonie mobile Téléphonie fixe

— Données et Internet . : v
Source : Idate, fevrier 2009

The global market of mobiles services in billion US dollars

' See part 5.2. Glossarydate
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In 2007, there were 3.27 billion mobile users, 22% more than in 2006. In 2008, the growth
remains strong at about 17%: 3.8 billion mobile customers. Asia has the largest mobile population
(nearly 1.7 billion in 2008) but also the strongest growth wiB3.¥%. This represents more than 4
times the growth for the Europe area with +5.5%.

Europe
Ameérique du Nord

Ameérique latine

Asie-Pacifique

1686

Afrique et Moyen-Orient

2000

2006 0 500 1000 1500
2007
2008 Source : Idate, février 2009

Mobile customers in the world in 2006, 2007 and 2008 in millions

In 2007, the Europe exceeded for the first time the 100% of market penetration. It means
that there ae more mobile phones in Europe than people. It is important to note that even if the
Asian market is the biggest in terms of number of mobile customers, the market penetration there is
still fewer than 50% in 2008.

— [ O0%
Europe 1008 %
106,0 %

Amérique du Nord

Ameérique latine

2006 0% 20% 40% 60% 80% 100%120%
E 2007
2008 Source : Idate, fevrier 2009

Market Penetration of the mobile tegd@ony in the world in 2006, 2007 and 2008
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Concerning the manufacturers, the market is dominated by the Finnish Nokia with 39%
market share in 2008. The South Korean Samsung is a distant second with 16.4% markdihehare.
competition between manufacturaeris very strong. Time to market is one of the keynts for all
Y | 2 Zdidisah this field and number of products per year per manufacturer is increasing.

1 Mokia B Samsung

B Motorola LG
E SonyEricsson B Autres

Source : ldate, février 2009

Market share of mobile phones manufacturers in 2008

To conclude about the international mat it is important to highlight that even if the
international crisis is there, the market of mobile phones is still very strong. Between 2005 and 2007,
the growth percentage was with 2 numbers (+12.3% in 2007 for example). Since 2008 and probably
for the next 2 years, the growtis onlywith 1 number But there is no warning or alert to be scared
of. Half of the global population is not equipped amérket penetration can increase in most of
developed countries. The fast development of the 3G networkpuidbably affects the number of
customers around the world.

o7
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5.3.2. The French market

The growth of the French market in 2008 was +4.5%. This result follows the international
growth, affected by the international crisis. The French market deieS R mMc &1 0@aridf A 2y €
in France, there are 56.4 million users. The market penetration in France is under the average of the
market penetration in Europe (88% in France against 106% for the entire Europe).

The French market has the particularity be the first in term of revenue per customers for

GKS Y20AfS (StSLIK2ye 2LISNFI2N gAGK Iy F@SNFrasS 27

France 88,0 %

Espagne 136%

Allemagne 1256 %
Royaume-Uni 1266 %

ltalie 1552%

0% 50% 100% 150% 200%

Source . Idate, février 2009

Market penetration in 5 European countries in 2008

France 534.4
Royaume-Uni 335
Espagne 31,6

Italie

Allemagne

0 5 10 15 2025 30 35
Source : ldate, février 2009
Average Revenue per customer per month in 5 European countries in 2008
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5.3.3. The Smartphone market

When the increase of the total number of mobile phones in the world was slower than
expected before the crisis, the increase of the number of Smartphone on the international market
was more important than expected.

The growthof this market was +28% in 2008 with aboutG@D 000Smartphones sol@31
000000 in 2007)

In this lucrative sector, Apple has managed to capture 17.3% market share, a result which has
been multiplied by four in one year, allowing the company to lze@ in the second position before
Motorola and RIM (Blackberry). Nokia has also seen its sales fall by 3.4% over one year and its market
share decrease from 51.4% to 38.9%.

Operating systems from Apple (+13.7%), RIM (+4.6%), Microsoft (+1.4%) an@+Di79%)
have continued to gain market share. However, Symbiarf system from Nokia Smartphone has
fallen.

[ Mokia [ Apple
Rind hdotorola
HTC Autres

Sowurce : Canalys, hovembre 2008

International Smartphone market share in 2008

Sales of Smartphones should still increase by nearly 9% in 2009.

2 See part 5.2. Glossargymbian
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5.4. Review of existingproducts

This part is theconclusionof the analysis of existing products and of the analysis of the
telephony market.

As we saw, the market of mobile is dominated by classical deimesvations on those
types of products ar@ot really presentThe 2G network is more used than the 3G network and the
voice traffic is the first feature of devices. Between 1990 and 2005, the 2G network were the only
L2aaAoAtAdGe yR ySg FtSappéaizNBring2tlyis land geriog, $owafioNsy RA R
concernig the technology of the device appeared: size, design, screen, and keyboard. But nothing
was really new and innovating concerning the way to use a mobile and the features provided.

With the born of the 3G network, multimedia mobile phones were born. Woeld wild
demand for data traffic increased: email, Internet, connectivity (Bluetooth, USB), music player,
camera, GPS,ett. i GKA& GAYSI Ayy20FiA2y AayQi 2yfeé LINB:
also in the field of possible services andwieatures.A new way to use mobile phones begins to
appear. And the next generation of mobile phones will completely engage the revolution concerning
convergence and use of such a device.

Concerning the telephony market, operators are today still power#Vith only 3 main
operators in France, prices of mobile subscriptions are high, even if the voice traffic is the only
service provided. Prices of product are decided too by operators. For a new mobile without any new
mobile subscription, the price is kmtary set to a very high level to discourage this kind of purchase.
The only goal for operators is you to subscribg@tofitable package.

We will see further that this kind of policy will have to change because the way to use and
live with mobile phoes will deeplyevolve with Andrai and LiMo based phones.
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PART 6: ANDROIDAND LINUXMOBILE TECHNICAL
ASPECTS

6.1. Android and LinuxMobile presentation

First of all, it is important and necessary to present what are Android and LinuxMobile. Those
short presentations will help to understand the origins of Android and LiMo based products and why
they are different and new type of products.

6.1.1. What is Android?

Androd is operating system, a software platform for all mobile devicésthe begnning,
Android was developed by Google (who acquired a small startup company, Android Inc., in July 2005)
and now, it is a product of the Open Handset Alliance. The Open Handset Alliance is a consortium of
48 software, hardware and telecom companies witte taim todevelopopen standards for mobile
devices such as mobile phone, PDAetbook®.

The Android platform is based on a Linux ker(®it is not a Linux O$nd has the
characteristic to be an open source system. This means that the source cdue af the project is
open to everyone: the system itself, the middleware applications and the key mobile applications

This particularity allows developers to write code Java* language) to create or update
applications. Google provides all Java lilms needed. Manufacturers can improve existing
applications,re-design them to fit with theitbrand image and create new one. This type of open
operating system has two main advantages: first, it can be adopted, without any cost, by the
manufacturer; secod, the communityaround the platformbring the power to such a project: users
can be in the center of the project, they can be actor, by suggesting new and innovating ideas, and
any developer can bring something new for the entire commuriity.the Andral official website,
visitors can find the AndroiBoftware Development Kit(SDK).

¥ See part 5.2. GlossaryNetbook
“See part 5.2. Glossaryava

> See part 5.2. GlossanBoftware Development Kit
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Open Handset Alliance logo aAddroid official logo

« Android brings Internestyle innovation and openness to mobile phomes
(www.android.com)

Here is the list of the member of the Open Handset Alliance:

- Broadcom Corporation - NVIDIA - Atheros Communications
- Google - Qualcomm - Asustek Computer Inc
-HTC - Samsung Electronics - Garmin Ltd

- Intel - Sprint Nextel - Softbank

-LG - T-Mobile - Sony Ericsson

- Marvell Technology Group - Texas Instruments - Toshiba Corp

- Motorola - ARM Holdings Plc - Vodafone Group

6.1.2. What is LiMo?

LiMo is an acronym from Linux Mobile. This term is use to talk about both the LiMo
Founddion and the MobiLinuxOperating SystemLiMo Foundation is, like the Open Handset
Alliance, a consortium of software, hardware and telecom companies, founded in January 2007. The
goal of this alliance is to put on the market of mobile telephony a conipetitinux based operating
system for mobile devices. This platform is an open source software platform and the potential
target is the whole mobile industry.

MobiLinux is the name of this Linux based operating system and is build on open source and
open gandard technology. It is designed for scalability and maximized battery power usage.
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#"% LiMo Foundation

LiMo Foundation official logo

Here is the list of the member of the Open Handset Alliance:

- Motorola - Vodafone
-NEC - Access Co.
-NTT Docomo - Aplix

- Orange - Azingo

- Panasonic - Casio Hitachi

- Samsung - LG Electronics

- Myriad Mobile Software
- SK Telecom

- Telefonica

- Verizon Wireless

- Wind River Systems

6.2. What are these new products?

6.2.1. Android products

The first Android phone is the HTC
Dream (also called -WMobile G1).1t is a
Smartphone designed by HTGor the
hardware aspect andased on the Android
mobile device platform. It arrived on the US
market on 22 Odaber 2008, in UK on 30
October 2008 and in other European countries
in February 2009.

HTC decided to only work on the
hardware design. They choose to use a large
touch sensitive screen which makes it
unnecessary to use a stylughe device comes
with a %t of 6 navigations buttons and a full
sliding QWERTY keyboard.

©0 0 ©6|

HTC Dream, the first Android phone

Alexandre MINAZIO
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To be the first on the market of
Android phones, HTC just used the entire
Android platform and mobile applications
(such as phonebook, SMS, web browser, etc.)
and put itall on the hardware phoneNothing
new was bringing from HTC in terms of
software: no new application, no HTC brand
A I < image customization
o w) e k519 vd vl 18 ol z
_:‘ZSX“\CF(VIG"BJ“ Nf"M,‘“,‘ ':5' This phone is a 3G phone, Internet

Py maes enable. It is fully oriented to the Google

World: Gmail, Google map&oogle caleR | NX
HTC Dream, slide phone with a QWERTY keyboard

In France, this phone is the exclusivity of Orange operator. It is selling with atduafietn
00Saa adzwaONRLIIAZ2Y 6dde F2NI 6KS LINRPRdzOG b I LIN
AGK2dzi yeé &adzoaONRLIIA2YI GKS LINAOS Aa cHped

¢tKS a4SO2YyR ! YRNROR LK2yS RARYQU O02YS f2y3aSN]
T-Mobile G3 was announced by Vodafone at the Mobile World Congress in Barcelona on 17

February 2009. It went on sale world wildly on May 2009. This product is the exclusivity of Vodafone
(SFR in France)

TEG — DHES toiom N
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HTC Maagic, the second Android phone

The strategy applied by HTC for this product is the same than for the previous one: time to
market. To put this new type of products on the market before all otherspaiitors, HTC decided
to focus on the hardware side only: a large touch sensitive screen, 6 navigations buttons and no
physical keyboarddTC has just integrated the Android 1.5 version of the Operating System. In the
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software point of view, HTC Dream aH@ C Magic are nearly identi¢dlTC Magic provides a virtual
keyboard to replace the physical QWERTY keyboard of the HTC Dream).

Lastly the third Android embedded
phone on the market will be the Samsung
DFfl E& ATpnnd ¢KA& Y20
on sale at the moment but we know some
details about it. Like the HTC Magic, it is a full
sensitive touch screen, without a physically
keyboard. It will work on the 1.5 version of the
Android Operating SysterBut additionally to
the Google applications autaatically
presents, Samsung wants to add his own
applications and his how brand customization. ’
He will be distributed by Bouygues Telecom in Samsung i7500 Galaxy, the third Android

France and will be available in major European phone

countries in June/July 2009.

6.2.2. LiMo products

Several LiMo based mobile phonessexdday but only some of them are available on the
telephony maket. The more productive manufacturer of LiMo phones is Motorola which is one of
the founders of the Linux Mobile Foundation. Such mobiles prosidet of features designed to
SyKIFIy0OS O2yadzySNRa Y2o0At S SHatelbNdiyohils W, ashncédl G |
digital camera, imaging functionality, music storage and player.

The particularity of LiMo based mobile phones is that the range of existing devices is
important: the scale goefsfom mass market mobiles taighly sophisticated Smartphees.

The most famous LiMo product is the Motorola ROKR EM30. It is not a Smartphone but a
mobile phone strongly oriented to music playinlj provides all functionalities foundn a music
player, plus the possibility to download new songs or albums tjinodedicated 3G application or
with synchronization with the Windowworld (Windows Media Player 11) arlde possibility to
listen toFM Radio.

This ROKR EM30 has the design of a classical product: bar phone, no large sensitive screen,
and classicakeyloard. To be more and more music oriented, it gse high fidelity audio and the
3.5mm stereo headset jack allows users to plug their own headset.
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Here are some pictures of LiMo based mobile phones:

Motorola ROKR EM30 aihEC Docomo Prime Series NO1A

Panasonic PO1A
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6.3. Complete spediications

To compare withi 2 R Imdbilephones specifications (pa¥tl.4 Examples of current
productsand4.2.5. Examples of current produgtsere are complete specifications about one
Android phonethe HTGMagicand one LiMo phonehe Motorola ROR EM30.

Product

HTCMagic

Motorola ROKR EM30

Operaing System

Android 1.5

LiMo Platform

Design Bar phone / No keyboard Bar phone, classical keyboard
Size 113*55.56*13.65 mm 115*53*10.6 mm
Weight 116 g 100 g
3G+ (HSDPA/WCDMA) 2G (GPRS/EDGE)
Network
2G (GSM/GPRS/EDGE)
Camera 3.2 Mpixels with auto focus 2 Mpixels with 8X Digital zoon

AAC, AAC+, AMRB, MP3,
WMA, WAV, AACC, MIDI,

MIDI, MP3, AAC, AAC+,
Enhanced AAC+, WMA, WAV

Music / Video player / Sound | OGG AMRNB, Real Audio (RA) v10
MP4, 3GP 3.5mm stereo headset jack
3D Stereo Sound
FM Radio No Yeswith RDS technology
3.2-inch TFILCD flat touch 2.0-inch QVGA 240x320 262K
Screen sensitive screen with 320x480| TFT
HVGA resolution
Internal Memory 256 Mo 30 Mo
card YAONR{5u YSY2NYAONR{5x YSY2N
compatible)
_ Call: 400 minutes Call: 360 minutes
Running life
On standby: 660h On standby: 300h
Bluetooth® 2.0 with Enhanced| Class 2 stereo Bluetooth
Data Rate and A2DP for wireless technology USB 2.0
Connectivity wireless stereo headsets High Speed, GPRS Class 12,
Wi-Fi®: IEED&.11 b/g EDGE Class 12
I ¢/ 9 E{ lpifh minUSBN
2.0 and audio jack in one)
Features Internal GPS antenna Textto-speech recognition

Alexandre MINAZIO
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G-sensor ModeShift technology for easy
Digital Compass switching between phone and
All Google ApplicatiornisGmail, | music

Googe Maps, Google Search, | Microsoft® music ecosystem
Calendar, Google Talgtc. support

Airplane mode for
uninterrupted music
CrystalTalk technology
Compatibility withWindows
Media Player 11

Average Price generally noted| ¢ H fwbthout contract) MM E
in France e O0AGK | ¥

(N

6.4. Why will they be innovative ?

The innovation is the fact to introduce something new on a market and/or to bring a new
way of doing somethingn this part of this research paper, we wiplainhow and why Android and
LiMo based products are innovating.

It is important to notice that those kind of new generatiproducts are really innovative, on
all aspects: on the technical side, they bring new elememésv hardwareor softwareelements; on
0KS dza SNDa @Gk Wiy dius yntble pliokheR)Svhich will be desalirethe next part;
and on the market approach (open source soefmmobile platform distribution) which will be
explairedin parts 7 and 8.

In this part, only the tehnical innovation will be presented.

We can explore different types of innovation from a technical point of view. First, concerning
the hardware part, developments and improvements provide ease of use that thehasenever
experienced so farFor eample, the development and research on totsdreens allow the user to
navigate and use their mobiles in all simplicity and in an intuitive way. The miniaturization of
components allows the emergence of new features, new uses, which were originatigsgried for
phones Music player, camera, veicontrol, GPS.

The newgeneration of devices enjoys the improvemeirtghe technical field. Therefore, the
devices we envision futuristic can reach the market faster than we thought. The next major technical
innovations will concernthe batteries (witha significant increase of lifetime screens (touch
technologies, flexible screen for low consumption), and the communication RFi&kétthe role of
payment terminal for example).
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Concerning services andoftile phone applications, innovation is suppedtby the fact that
open source platform like Andmbior LiMo allow every developéo create new applications (so new
services for the entireommunity). This is the main new aspect conceimobile servicesincethe
App Sore from Applewas born The wser @n customize his mobile phottee way he wants to use it.
The Android Market is the equivalent to the App Store for Android based products and the Windows
Mobile Market will soon appear.

When astandad phone is soldvith minimum vital applications (phonebook, SMS, music
player, etc.) and no possibility to add new gna new generation phone (iPhone, Android, LiMo, and
Smartphone) allows user to download, install, uninstall and create applications.

To conclude about technical innovation concerning the mobile device world, nothing is better
than pictures and illustrations to make us dream.

Flexible Nokia Future Mobile Phone

Future computer? Future mobile phone?
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6.5. How will th ey change the way to use mobile phone?

It is a fact: innovation and new technologies are changing our life, day aftelt dswglifficult
to imagine what will behe utilization of mobile phones in the future but we are sure of one thing:
convergence As we have seenn part 5.2.3. Convergencealevices are getting closer and closer:
computer, phone, mobile phone, camera, player, accesshInternet. Data can be accesd
everywhere: at home or in mobility; communication is enabthrough several diffeent means:
Internet Protocdf (IP) likewith Skype or MSN, email, SMBVS, instant mail (Google Talkjpice
call, video calletc.

Furthermore, technical innovations, such as the emergence of the flash technology on mobile
Internet browser (announcedf the first time on the third Android phone from HTC, the HTC Hero),
will allow us to enjoy experience as we used to have on PC for example.

Mobile phones will allow us to stay always connected to our personal network: with family,
with business assodiss, with people aroundThe way to change information will be adagtto be
accessible through mobile phones.

With the multiplication of new services, new applications, new hardware solutions, the
future mobile phone will be in the center of our lifektyand the way to wsit will change with those
new features.

!® See part 5.2. Glossarynternet Protocol
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PART 7: MARKETING STUDY

7.1. Market entry and product launch

The new generation afhobile phones was announced at the beginnin@@®7. At this time,
companiegnembers of the LiMo Foundation or of the Open Handset Alliance started to work on the
conception and the development of thefespectiveopen platforns. Communication about new
generation products to come was circumspdgtit everything changkin 2008.

The way to enter the market and to launch product is very different in the case of Android
products and LiMo products.

Concerning Android, companies of the Open Handset Aéiare proud to announce that
they are participating to the development of the Android platform. Mobile phones manufacturers
(like HTC for example) use their power of communication and their brand image to promote the
Android platform. Manufacturers multip announcement atut new products launch, with official
communicationor during mobile show (Mobile World Congress in Barcelona, the combination of
GKS 62NI RQa fIFNBSA&G S E KRudharindre? tfie ARdOND platidrs andzhe A £ S A
Open Hadset Alliancebenefit fromthe strong support of Google. With many successful products,
especially the Google search engine, Gmail email account and Google maps, Google is a very well
known company.Google communicates a lot about the Android platform arskrs of Google
products have beenautomatically notified that a new generation of mobile phones basadthe
Google world will arriveAdvertisements about Android based products are multiple, both on the
side of manufacturers and operators. Today, a #nd of the first part of 2009, 2 Android phones
are available omhe market (HTC Dream and HTC Magic) but 18 phones are announced and will be on
sales until the end of 2009.

The launch of the two firsts Android products were differémm every otherstandard
LIN2 RdzOd & | ¢/ 5NBIFY FyR | ¢/ al 30 @LOSNESR deOfly 2 @i/ 0
dethrone the iPhone) and like the new generation of mobile devices: a revolut@perators are
fighting to have the exclusivity on those products: for exanpi France, HTC Dream is ostyd by
OrangewhenHTC Magic is onkoldby SFR (and the third Android phone, Samsung Galaxy i7500 will
be the exclusivity of Bouygues Tetam). Products launclcame with exhibition/event around the
product, such as develdS ND& O2 YLISUAGA2Y T2 NJ (0R&lucs|§uadh hayeSs ! Yy R
becomemediafriendly.

The maketing and the product launcbf LiMo based phones kia become and arstill today
much more discreet compared to what vmavedescribel for the Ardroid productsMembers of the
LiMo Foundation have alreadsold 33 commercial handsemodels (Motorola is the most active
manufacturer in this Foundatiojut customerK I @ $igacd & lotaboutthis kind of productsEven
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if the LiMo Foundation is comped of widely known companies (50 membegR2 Say Qi KI @S
Google marketing and communication yer and support, which is not insignificanthe LiMo
Foundation can take advantage of the fact that teenmunity around Linux open sources products
islarge.Linux products are well known and well estaldidin the technological and computer world

and are a guarantee afesistance and welilesignedsoftware devices.The Linux based mobiles
receive the inheritance from this imagend, even if the marketingf this product is circumspect,

they benefit fromthe strong Linux community support.

To conclude about the marketing and the product launch of Android and LiMo based phones,
we can notice that Android ones are more meftiandly and more intended to #immediate mass
market, insofar as that those devices have to win the battle tife SmartphoneOperating system,
again Symbian, Windows Mobile and iPhone OSlo phones are more targeting a long term
introduction into the market, using the strongnageof the open Linux product® build arecognizel
stable OS.

7.2. Processes to break into a market

The main process to break into a market is to bring something new. Android and LiMo
phones are fundamentally new generation of devices.

We have alreadgeenwhat innovationthey have broughtconcerning the user experience
and the technical aspect. But what is highlghtbelow is the new businessmodel implemented
regarding the whole mobile phone industry.

The fact that customers can download and ifisiafinite numbers of applications and
contents is a new way to make money tooth manufacturers, software designers and operators.
Users can connect to Applications market such as the AppStore from Apple or the Android Market
and download applicationsra@ontents, for free or not (depending on the contents).

Software design companies can createpligations and put them on salen the market.
Manufacturers can put fees on some applicatiofperators argaid with the connection to Internet
and with supscription.The access to the information or to application#l Wwecome the new way to
be paidfor the entire mobile phone telephony industrifhat is why, prices ofiew generation
devices are quite¢he sameasfor a standard mobile phone if users sub&erifor an appropriate full
Internet access operator contract.

The dstribution of new generation devices follows the same procasdefore. Nothing
really new idrought tothis aspect: customers can find new generation mobile on operators shops or
on the Internet.
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7.3. Targets, Scales, Speed

To present this aspect of the marketing approach for Android and LiMo based phones, the
table below is a simple tool to understanitlrepresents categories of mobile phone customers and
shows if each categong targeted by the product. Ifocuses on the 5 types of new generation

products:
Children Youn . , Communi
PRODUCT (10-15years| (15-25 ygears AUl Cliesite Business targeted atlil
old) old) (+25 years old Users Man the beginning
Android 1 1 ; Google fan
LiMo 1 2 4 Linux fan
iPhone 1 3 2 Apple fan
Windows Mobile 1 3 3 1 Windows fan
Other Smartphong 1 2 3 1 X

The offer/market matrivof new generation phones

Thefigures in the table represerthe categories of users. The lowéetnumber is (min value
is 1), theless the category is the target of the product. The higher the number is (max valughis 5),
morethe category is the target of the product.

What appears cledy at first sighthA & G KS FIF OG G KI O isind rge@d yS 3 2 NB
the new generation mobile phone$here are twanajor reasons for that: childredo not represent
the largestcategory of users, theibudgets arestrongly restrictedand theyR2 y Qi  OF NB | 6
technological evolution.

Classical usemre not strongly targeted by this new generation mobile phones. Thosis
2T OdzaAG2YSNRER R2y Qi vy &Secausefof théphinas@@ ontyanade toXall LK 2 v
and send SMS.

Concerning Android and LiMo products, it is interesting to noticettiecategories targeted
are quiet the same: young aradiult persons, plus business mé.iMo products are more oriented to
classical users than Android products because they are more likely to be useslaasiardmobile
phone. On the other hand, Andbiphones g more dedicated to business mebecause they
provide business service like emails, contacts synchronization, agemdatc iPhone products are
very popular and fashi@ble and have announced anew phone generation anda new user
experience.The targeted people for Apple products are young and adults and with the fact that
iPhone is easy to use, Apple try to convince classical users to go to the new generation with its
products.

At the beginning of Android and LiMo mobile phomearketing the target is small and
dedicated to communities: Google users for Android and Linux community for LiMo. This matket is
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first a niche market. ConcerninGoogle users, they arattracted by the fact offinding all their

& D 2 2 3 tirRheif obils phoneThe first Android based phones users are people who are already
users of classical Google services (Gmail, Google mapsTh&gbjective for Google is that in a near
future, users of Android mobiles willest to use more and more aboogle service€oncerning.iMo
users, they are at the moment people who know what the Linux world is, and who are igiest
this open source projectDevelopers are in the heart of the target for both Android and LiMo
products, with their open platform and their geibility to create and sell third party applicatioiitie
niche market composed dfiesetwo types of devices will tend to become a mass market in the near
future.

The speed of development of this market will depend mwltiple dements: how will
operators sellthese phones, Mli the very first products besucceskil on the market, will the
competition against manufacturers allowsustomers to have better prices. The speed of
development of the market seems to take the way of a very spestigblishment Customers seem
to be ready to change their way to use mobile ahd Internet everywherefacility has become a
new standard.
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PART 8: COMPETITIVE POSITION AND STRATEGY

8.1. Objectives& Interests

To understand what are the objectives and the rethinterests for Android and LiMo
platforms, the table below allows identifying clearly the strategy of each part:

w w b @Kimportant number of| MWinningmarket share being more ang
Android based devices: between 18 g Y 2 NB LINS & Sy Ay
20 Android mobile phones ra| creaing a strong brand image ar
@] announced on the market until the en reputation

2009 (by 9 manufacturers)

anN>=x0I1D

w Reducing the costs of developme Thw S RdzOA yTime toKMarkefi 7
and integration of the Android OS manufacturers. The  quicker the
development and the integration are
made the quickermobile phones wi be
on the market

w Allowing a maximum number d I'h Google is gaining money on wg
person to be connected to the Interng advertisements. It is the first revenue
with a mobile advertising model (free f¢ the company

user)

wOrganizing the world's information an N The nore the mobile Internet is
making it universally accessible a| friendly to usersthe more they will use it
relevant to everyone (and the more they will be in front of
advertisements)

w 5S@St2LAy3a (KS |IbGoogle srvices are pointing up t
world reach a mass audience. Eventua
Google will monetize parts of the who
inventory of mobile Googleservices|
(Google Search, Google Maps, Gn
Google Latitude, YouTube)

w tNRY2GAYy3 |y S{TMincreasing the number of applicatior
possible by bringing together | on the Androidmarket to improve the
community of developers user experience, the features, etc. Pay

,ﬂ—-a“
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w rc&ning the Android markef
offering a complete catalog as widely
possible and then be able to offer tog
for referencingto point up applications
on the Android Market

wCreating a single solution that can r
on many devices (netBook, PDA, GP
camera, digital photo frame, car, setu

box)

w 58PSt 2LAYy3 | yR
source phtform and giving tools (SD
for developers

w Deploying a wider range of LiM
phones in 2009 (33 devices are alreg
available on the market)

w Creating a common, neutral arn
collaboratively developed middlewar
platform

uYesting and completinghe Release 2
(R2) of the LiMo OS

wPublishing the APIs for the R2 platfo
and making the new SDK available
developers

w WSONMZAGAYy3 ySé

Foundation

applications can generate money for tl
mobile phone industry

MDevelopers of Android applications W
pay to be placd on the top of the list of
applications on the Android market. It
based on the same referencing syste
used forthe classicatoogle Search

MEnlarging the power of the Android (
to be present on other markets than th
telephony one

M 5S@St 2LISNA Ol v
innovative application, based on the Lin
already well known world

m LYONBIFaaAy3a GKS
being more and more present on th
market

 Most mobile phones are
specific, tailored to the
environments  of  particular  mobilg
operators. The result is that there a
multiple proprietary operating system
and so the problem is that th
development of new applications acro
different devices is both tedious ar
costly. Unification is required. The goal
to impose standard and to encourag
innovation.

operato
uniqug

I Members will start shipping the R
platform in the second semester of 2009

M ¢KANR LI NI& RSOGO
start development of new applications fq
LiMo based phones

02

M /2y GAydaAy3 3

some big industry names
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8.2. New ertrants versus established products

To analyze the competitive industry and understand the place of Android and LiMo based
LIK2ySa 2y GKS YINJSGxE GKS F2ft26Ay3 RAFINI YI LINB

POTENTIAL ENTRANTS

INDUSTRY COMPETITORS

PNIISNDE FAPS FT2NDSa Fylrfteara O2y OS Nytalepbny! Yy RNR OR
industry market
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INDUSTRY COMPETITORS
wMore than 20 mobile phones manufacturers:

- Nokia - Blackberry - Sony - Sendo
- LG RIM Ericsson - Sagem
- Motorola - Samsung - HTC - Alcatel
- NEC - Sharp - Apple - Verizon
- Palm - Siemens - Hitachi

- Panasonic - Sanyo

wCompetition on the Smartphone market becomes stronger:
- iPhonefrom Apple
- Windows Mobile
- RIM OS for Blackberry
- Symbian for Nokia

The industry of mobile phones is characterized by a wbrgng competitive rivalryThe
market growth rates are very higithis is a real challenge for new entrants like Android or LiMo
based phones to succeed in the entrance in this market.

POTENTIAENTRANTShreat of new entrants

At the moment, the onlypotential entrant on the market of telephony is the new PALM
hLISNFGAy3a {@adGdSYyx OFttSR atlfyY 286 h{é¢d LG HAfT
2F Hnngd 6AGK GKS LINRPRdAzOG OFffSR atlfyY tNBEé&d ¢KA
products, even if they are on the market before Palm.

Palm PRE, with the Palm Web OS embedded, a potential new entrant on the market

There is also a rumor of a new open OS for mobile, from Symbian.
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SUBSTITUTERreat of substitute products
As sulgtitutesfrom Android or LiMo products, there are all products and devicesgitatide

one particular featureBecause Android and LiMo are convergent, they can be used in very different
ways:

- Callon IP (VoIP: Voice Over Internet Protocol): Skype, Gdogle, etc.

- Internet browsing

- Agenda

- Text edition / Reader

- GPS

- Camera

- Music player

So there are a lot of substitute products: PC, PDA, Netbook, eReader, GPS system, Digital
Camera, Music Player (iPod, Zune, etc.).

Panasonic LUMIX DMC-TZ5k

eReader from Sony, Digital Cameimm Panasonic and music player iPod from Apple are
substitute products

SUPPLIERBargaining power of suppliers

¢KS YIAYy FaLISOG KSNB Aa GKFdG ! YRNROR YR [Aa
OS are open and manufacturers can use them fee.fiThe only thing to take into account is that
they must be adopted by manufacturers and commercialized by them. To succeed on this point,
Android and LiMo must gain the confidence of manufacturers and also of customers. If the demand
on the market is preent, manufacturers will adopt them to fit th@ dz& (i 2 Né&INI &

BUYER®argaining power of buyers
The bargaining power of buyers is likely to be high because the following aspects are present
on the telephony market:
w al ye Qauildnh®bkEEphone users in 2008
w LYLERNIFYyG OK2AO0S 27T:mérk tiazR0 raadudabliBexsh hudnéd? phoie® R dzO G
available on the market
wMany substitute products
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w bdzZYoSNJ 2F 2LISNI G2NE Aa AYONBIaaAyady dadfofIAy 3
customers. Competition between operators is also very strong and operators do their best to get
new customers

CONCLUSION:

CKAA t2NISNRa T A dpen HandsE: N\Banckoy Andrdid) &rid the EiNMo2 ¢ &
Foundation to build their resgrtive strategy to enter the market. They must find and develop their
competitive advantage, protect their interests, design their business strategy, develop opportunities
and protect against competition and others threats.

The collective strength of tlse five forces determines the ultimate profit potential of the
industry regarding open mobile platform like Android and LiMo.

8.3. How to differentiate?

To gain market shareand succeed in their strategiegndroid and LiMchave to bring
something fudamentally new. And this is typically what Android and LiMo mobiles bring.

There are basedn new mobile platform and useost of the newer technical hardware
parts appeaing theselast months. These phones bring more themmething new because they
embaody the innovation in the field of mobile device. As vave already seenall the major
innovations in term of hardware are present: GPS, Large sensitive touch screen, 3G access to the
Internet, Camera, third party applications, etc. They are the stéime-art of the technology,
leadingedge technology.

Innovation is also in the heart of the business model of such a device. Indeed, the possibility
to download, to create, to sell, to share applications is the key point concerning the customization of
the device. None of the users of these products use them in the same way. Every particular device is
different, so unique. And of course, the user experience becomes essential. This new fact is the major
innovation, and is only available on open source bgsediucts, because the community allows to
increase the number of third party applications available on the market (for free or not).

Competition between all manufacturers on the telephony market is very strong. Android and
LiMo system incite them to agbd these platforms, because users want to transform tletandard
mobile phonesinto personal and unique devices.
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PART 9: ANEW WORLD OF MOBILE TELEPHONY

9.1.1Phone versus Android versus LiMo

The new world of mobile telephony has just been bowie are at the moment at the
beginning of what will be this world for the next decade. The precursor of this new generation is of
course the iPhone from Apple (for all the reasons ewe seerbefore). In a context where the
Smartphone markeis becomingnore and more important (+28% in 2008), Appkes brought out
the iPhone and within only 1 year, thegvecaptureda 17.3% share ahe Smartphone market.

During this period, others companies, members of the Open Handset Alliance or the LiMo
Foundation,were thinking about how to introduce innovation in a different way. As we know, they
both choose the Open source platform solution, in order to use the power of communities (for the
Odzai2 YSNRa @-XREBPSHYRTANNGKS YI ydzFl OGdzNENRE &AARS0O

Nowadays, by mid 2009, Android phones, LiMo phones and Third Generation of iPhone
(iPhone 3GS) are available on the marRétenthe war for market share can start.

It is difficult to imagine who will win this battle; if there will be a winner. But we stilleh
information andreflectionto help us to imagine what could bat least in the shortrun, the position
of each types of mobile new generation.

The iPhone product from Apple seems
to have a little advantage at the beginning of
the battle. Indeed,iPhone has beenon the
market for now amost two years and can
benefit froma strong image. The brand image
of Apple has never been so good: products are
extremely trendy, well designed, and in
Odza 1 2 YS NI A stifl xeyh&rBtheXitstK 2 y S
product which brings massive innovation,
especially concerning the full touch screen
user experiencet KS ySEG !ddillf SQa |1
inevitably benefit fromthis consideration and
thus, it will be easier for them to entethe
market and find customers.

f

iPhone 4G corapt picture
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Furthermore, Appleis supported by KS Odza G2 YSNDRa f2elfded {2Y€
strongly attached to the brand and to the Apple world and they represent a minimum number of
customers for Apple. Unless Appteakemistakes in the future, iis almost certain that they will still
be present on the market on mobile devices in the next decade. Apple will h&e=poon improving
their products, by bringing innovation (both on technical and marketing aspects).

Concerning Andrid, the strateg is to allowa maximum number o€ustomersto get and
stay connected to the Internghrough mobile phond YR (2 2NHIYyAT S (GKS 62 NI F
make it universally accessible and relevant to every@mogle, leader in the Android project, can
use he power of all their famous applications. The success of Gmail email client or the Google Maps
application allows Google to have more and more custonafiraround the worldand the Google
search enginégs stillthe first search engine used dne Internet. Byenabling theaccess othe entire
Google world on a mobile phone, Google is sure to find custeraarthe market. When Apple has
one of the strongest brand image concerninightech products, Google hake strongest brand
image concerning web secés and IT Ifformation Technolody). Android OS hasnother non
negligible assetthe system is not linked tthe phoneY I y dzF I Ol dzZNBNR&a O2Y LI yA Sad
customers will have the choice of many Android phones, sale on various fapnands HTC,
Sansung, Sony EricssoMotorola, LG, Acer, etc. SOF dzAS ! yYRNRPOR A& az2yfeé
standalone product likehe iPhone, it will be present on the market via multiple brands. The
penetration on the market will be facilitate

HTC HeroMotorola Calgary, Samsung Bigfoot

HTC Lancastel, Huawei U8230, Motorola Heron, Samsung Galaxy
Various upcoming Android phones

" See part 5.2. Glossarynformation Technology



THES

The future of LiMo products is more difficult to predidhe way they enter the market is
strongly different from iPhone oAndroid phonesliMo based productsare not supported by a
strong brand image oof a fashion positionln fact, the LiMo foundatiordoes not directly target
mobile phone users, but mobile phones manufacturers. The goal for the LiMo foundation is to
provide an open standard platform to manufacturers and saatlow them to develop and selew
generation of mobile phones quick(yime-to-market aspectland with open standars The fnal
customer (user of the mobile phone) is not directly targeted, so comaation about LiMo products
iS more circumspect.

. S0ldzaS [Aa2 C2dzyRFiA2y R2SayQid KIFI@S | A0GNRY:
the best we can hope for it is that manufacturers will adopt the LiMo OS and promote it. Well
established companiglike Motorola could help it to make the platform famoughe danger here is
that Android and LiMo OS are direct competitdn the nearF dzii dZNB> [ Aa2 62y Ql o
Apple or Android based products, but in a middle/long term, LiMo could hienmsed new
standards andbenefit fromthe convergence and the unification aspect.

(7))

9.2. War for new standards

The war for new standards is and will be the key point for both Android and LiMo projects
but also for the whole mobile phone industry.

By putting o the market a fre open source operating system, the Open Handset Alliance
and the LiMo Foundation are entering in a battle to impose new standards. Amveeseenin the
presentation of those foundations, the Open Handset Alliance and the LiMo Foumdate
composed of different actors, all strongigvolvedin the mobile phone indusy: the first side is
mainly made up ofGoogle, HTC, Intel, Samsung, L-®&lobile and Nvidia, where the second side is
mainly composed by Motorol&EC NTT DoCoMo, Panasorand Vodafone

The winner of the war for new standards will be the camp which will succeed to introduce
new standards, both from a manufacturing side and fro® dza (i 2 Sd8. R interest to build a
new open source platform is to provide to manuiaers a unified way to develop mobile
applications, to give them a platform which i®ither tailored to a unique environment, nor
operator-specific, and so rendering application development across different handsetsegaicét
easer than with proprietay operating systemsallowing innovation and efficient tim-market.

Furthermore, standards can also concern directly customers. With two new operating
systems (Android and LiMogustomers will have to choose. Simple actions could be done by
different meanson those platforms From a user experience point of view, sometimes, underlying
actions are totally transparent, but it is not always the case. Standards are here to make those
actions uniform and to allow interoperability between different devicEer example, the way to
synchronize mobile phones with personal computer is USB and Bluetooth standardize

vz
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The introduction of newmobile phones applications, such as geographical positioning
services using GPS mue, is today not standardized. Pasntand features which needed
standardization arenanifold and Android and LiMo actors will fight to impose their ostandard
Quality of services is also a key point for standardization.

The benefit to see your poess being standardized is quitaportant. Indeed, companies
who were fighting to impose their technology chenefit fromthe advantage to already master it
and keep their edge asomparal to their competitors.Being out of standarcould be a strong
danger for companies whchosethe wrong sile of the battle.

In this war for standards, Android wienefit fromthe strong support of very famous and
powerful brand, such as Google, Intel or Samsung, where LiMo is well linked to thevbitdpand
community, which is theelder in the computeropen source operating system industry (and
remember that mobile phones and PC are getting closer and closer with the emergence of the
convergence phenomenon).

International
Organization for
Standardization

International Organization for Standardization (1SO) logo

9.3. Market leadership

Now that Android phones are available on the market (since the end of 2G08 WSA and
March in Europe), the battleor market share can start againgdte At K2y S I yR 20KSNA {Y
operating system.

Strategic and market analysis reveal and predict that sales of Android based phones will
increase by 900% in 2009, because availability from manufacturers, operateendors and
RSOSt2LISNE AYyONBIFrasSa RNIadAaAoOrftted | SNB | INB Ayl
lylrfteadaodasy

Tom Kang, Senior Analyst at Strategy Analytics:
G2S TFT2NBOrad 3Ift2olf ' YRNRPAR {YINILK2YS &KALD
annually during 2009. The Android mobile operating system from Google gained early traction in the
United States in the second half of 2008 and it is gradually spreading its presence into Europe and
Asia during 2009. Android is expanding from a low base andansequently outgrowing the iPhone
h{ FNRY ! LJJX S> 6KAOK ¢S SadGAYIGS gAtt 3INBG |G |
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Neil Mawston, Director at Strategy Analytics:

! YRNRPAR KFa Frald 0SSy 6AYyYAy3d KSlevelop&s A & dzLJLI2 |
relatively lowcost licensing model, its seropend 2 dzZNOS & G NHzOG dzZNB | yR D22 3f !
services have encouraged companies such as HTC, Motorola, Samsung, T Mobile, Vodafone and
others to support the Android operating system. Andrés now in a good position to become a top
GASNI LX F8SNJAY aYlINLLK2ySa 20SNJ 6KS ySEG Geo2 G2

We can explain the 900% increase by the fact that the number of—¥
Android devices at the end @008 was not so big: about 8000 &‘

products at theend of 2008,+900% in 2009 equals to about 8,0000 “‘
Android phones sold at the end of 2009.

I LILX SQa LK2yS gAftf INRg aASO2YyR [jdA OB AYy HnN
increase is less than for Android but the number of devices sold in B0@8ichbigger about
13,000000products at the end of 2008,78% in 2009 equals to about 23,0000 devices sold at the
end of 2009.

Apple will so continue to increase his market share in 2009 and get closer and closerao Noki
and his Symbian Smartphe OS which could lose the leader position sooner as predicted. Android
based phones will also be present in the war and as said Neil Mawston (Director at Strategy
Analytics) it will directly enter in the position of a ttipr leader in the market.

Conerning LiMo phones and market share, results apibear laer. Predictions and reports
about the LiMo intraluction on the market are quitsimilar: at the momat, market penetration is
slow comparel to star products like iPhone or Android phones, ButiMo phones could take the
place ofstandardmobile phones for customers, they will be soon everywhere. Optimistic reports
highlight the fact that the LiMo market share will strongly increase (75% year on year) after 2012 to
reach more than 30% of the markafew yearslater! & GKA & GAYSSEZ AF b21Al FYF
react, we can imagine that Apple Android and LiMo phones will be theidodeader in the
Smartphone market.
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PART 10: RESULTS SYNTHESIS

Through this research thesis, we have triedanalyze thduture telephonymarket and we
have brought answers to different questions.

From a technicalpoint of view, we have seerhow new generation of mobile phones runs
and it what way they will both change the way to use it, the user experiandebe more and more
present and important in our day to day life. Convergeand innovation will be the two maikey
points for those devices which will definitively change information accessial networking and use

Regardinghe marketingand stategicaspecs, we haveansweed questions concerning how
to launch such devices on the market, how liceak into it and wehave as welllefined targets,
scales, speed entrancAndroid and LiMo phones are entering the market in different ways, because
objectives to reach and interests to take are not totally the same; so strategies are different too. War
for new standards, in terms of open sources mobile operating sysiem the heart ofwhat will rule
the future mobile phone industry.

Finally, the cmpetitive analysis and # projection into a short/mediurtiong term future
hasallowed us to imagnee what will be the market of telephony and especially Smartphones in the
future.

To conclude, here is a simple, clear and short answer to the key isdiredieat the
beginning of thispapes | 26 | YR 6Ké gAff GKS ySEG 3ISYSNIlGAzZYy
dzaS GKSY FyR OKlFIy3S GKS ¢g2NIR 2F Y20AftS RS@AOSa

The new generation of mobile phones will change uses:pim@nanentconrection to the
Internet will modify access to the information and to contents. Working methods, networking,
communicatons and mobileservices will be deeply impacte@he mobile phone will become the
ambassador of what we call convergence: all devices,ilmab not, will be lked, IT frontiers will
explode. Technically speaking, the emergence of open source operating systéiin modify
manufacturers and actors wayo work in the mobile phone industrynnovation will exponentially
become essential, vitaNew technology such as flexible screen, RFID or bio battery will bring more
and more changes and will enable new features or uses.

With Android and LiMo mobile phones, the world of mobile telephony is entering a hew area
in its incredible history.
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PART 11: WORK BENEFITS / CONTRIBUTIONS

At this stageof my research paper, when hours and hours have b&mntto write
it, it is important for me to highlight what this work brings to me.

This thesis was a real challenge. It was the major work yflast year of school
education and | have been workimg it for more than 8 monthsl hope that through this
research, havemanagel to arisethe curiosity of my readers and their interest in a subject
which concerns all of us.

My work has been a reapportunity for me to bring my personal analysis on this
innovative subject. This reflection will maybe help to set some interesting landmarks for the
mobile phone industry, especially because | am working for a mobile phones manufacturer.
In my near proéssional future, | am sure that this work will follow me, especially when | will
work on business and management on the mobile phone induktwll be able to provide
elements impacting the product strategy, or at least, some helpful guidelines.

| am quite sure that this research paper could give value to my experience and my
skills at the beginning of my professional life.

This work also brings me practical and technical skills: about the operating system
technology, about marketing aspects, aboutas¢gy, about writing, and about how to find
information and reorganized them in order be give efficient messagesimunication with
my thesis director, Patricia LEVANTI, was also a key point, not to disrégaatly, my
English writing skilleere impioved.
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PART12:G%. %2 ! , #/ . #,53)/.d 7 (!4

To conclude my research paper, | will illustrate the imaginative future of what mobile media
and mobile communications will be from now to the year 2020. This future has been imagined by
membersofapro@ii = OF f f SR whosag @@ny teenvisioréti® future of mobile uses

) In the year 2020, mobile media and communicatiare radically transformed

the economy andur daily living unimaginablan an earlier ageEveryone has access

to informatbn on his mobile devices and contributes to the community. However, the
media as you knovihas ceasetb exist. Mobile has turned the world into a global
information hub, and has opened radically new business opportunities.

The 21 century has unclosed ftmver of the information age. Looking back to
a not so distant past:

The road to the mobile media revolution began at the beginning of theeBtury.

1908 the first US Patent for a wireless phone was registered.

1973 thefirst mobile phone call waglaced in New York City.

1979 the first commercial mobile phones were presented in Tokyo.

1982 Nokia introduced its first portable phone.

1991, the first GSM network opened in Finland.

1998 the first mobile content, a ringtone, was sold.

1999 the Blackerry was introduced starting the era of mobilaal.

2001, the third generation of mobile phones was launched in Japan.

2007, we reached over 3 billion mobile phone subscrib&he introduction of the
iIPhone is the start of the Toudevice era.

2008 over 1 billion people have access to the Internet while 600 million people have
access to the web through their mobile handset.

2009 the social networlFacebook welcomed its 200 milliarses while Twitter has
become a magshenomena. We reach more thapildlon mobile phone subscribers.

2010 the offline and online worlds are getting closer. Mixed reality is enriching the
mobile experience.

2011, build in sensors, like GPS, temperature, humidity, light or corngdaps, create

new mobile business ecosysis: thaisensorcononty

2012 we reach the barrier of 1 trillion Networked devices.

2013 is the year of mobile broadband, LTE is offering up to 50 Megabytetafork
capacity foreachuser Peopl e are | iving in the fismar
2014 India, Africa andbther emerging markets have reached 70% penetration rate.
2015 mobile payrment is becoming a mass phenomendniven by Near Field
Communication (NFC). Devices are adapting to our lifestyles and environments, it is
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the start of physically personal deviceNanotechnologies enable physical
transformation according to their use and complete personalization in the process.

2016 the NY Times stops the delivery of printed newspaperd offers ePaper
Readers for 1 USD. Other publishing companies follow in 2&l/éryone reads the

news on plastic paper and updates it on the go.

2017is the climax of mobile economy boom. The market of mobile media is bigger
than all the other media channels together. This year the introduction of Multi
Languagewith Instant Trangition is bringing down the global information barriers for

text and voice communication.

2018 the US Governments starts an initiative to increase mobile public security, the
Mobile Agenda: the location and mobile data streams of each person will bedfracke
analyzed and saved. We reach more than 8 billion people worldwide. 5 billion have a
mobil e phone, 2.5 billion including mobil
nativeso has entered the business worl d.
2019 privacy, information access and tah have become essential issues in the

w o r lecbBomyCyber securithas become one of the most critical issues.

In the year202Q our world of mobile media is disruptive, engaging, interactive and
controversial but truly internationd.

This projetion into the future is very exciting. Technical innovations will bring major
progress. | especially think about environment issue. | thinkfeendly behaviors will strongly
FLILISE NI 6AGK GKS RSYFGSNRIFE AT I (A the/NY ifhes ktgps eV | (A 2
delivery of printed newspapers and offezPapet® Readers for 1 USD.

Nevertheless, the world will have to face with a new short of troubles, called cyber
criminology: fraud, impersonation, cyber terrorism and so on. The cyber seuulityecome one of
the most grave and lifthreatening issuesGovernments or private companies will do the best to
protect people and this will maybe be done by the control of the whole data and Internet traffic.
Controlling data, locatiomand information about each person represent a critical threat to the
individual liberties¢ KS G SNY Go0A3 ONRUKSNE RSAZONAROGSE 6KIFG ¢S
' NB & 02y i NRThi ia ngafly smedRiggRosagoitl and Governments should, since ngwjada
think about means to prevent cyber criminology and to assure a cyber security without outraging
individual liberties.

The future of our mobile devices is and will be strongly linked to the future of our media and
mobile communication uses. And if yaue wondering more and more about what is nejtst
rememberthis sentence: you can only create what you can imagine

®See part 5.2. GlossargPaper
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PART14: TERMINOLOGY

14.1. Abbreviations

ADSL:Asymmetric Digital SubscriberLine: a data communications technology that enables faster
data transmission ovezoppertelephone lineghan a conventionaboice bandnodemcan provide

GPSGobal PositioningSystem: the global naviion satellite system

PDA: Personal Digital Assistant: a handheld computer having color screen, audio capacities, web
browsing, calendar and others features used by business man.

RFID Radio FrequencylDentification: technology allowing identificatioand tracking through radio
waves.

USBUniversalSerial Bus: a standarderial bus to connect devices to a host computer.

14.2. Glossary

Bluetooth: an open wireless protocol allowing exchange of data over short distance from fixed or
mobile devices.

ePaper Electronic Paper: a display technology designed to mimic the ordinary ink on paper, the goal
is to take the place of the physical book.

ldate:C2dzy RSR Ay M@pTTX L5!/¢9 Aa 2yS 2F 9dz2NRBLISQa
whose mission i$o provide assistance in strategic decisimaking for its clients in the Telecom,
Internet and Media industriesseehttp://www.idate.fr

Information Technologythe study, design, development, implementation, supportmanagement
of computerbasedinformation systemsparticularly software applications and computer hardware

Internet Protocol a protocol used for communicating datising the Internet Protocol Suite. IP is the
primary protocol in the Internet functioning.

Java a programming language developed by Sun Microsystems. The language derives much of its
syntax from C and C++ but has a simpler object model and a fewdevebhfacilities.

Netbook alaptop computerdesigned for wireless communication and access to the Internet
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QWERTY/AZERTY keybodKeyboard layout where the first letter are in the ordertloé acronym.

SD/MicroSD Secure Digital card, a memory card for use in mobile devices: cameldle phones
and so on.

Smartphone a mobile phone allowing advanced capabilities: PDA or PC functionalities are available.

Software Development Kit a set d development tools that allows software engineeto
createapplications

Symbian: a set of development tools that allowssaftware engineeto createapplications aeated
by Nokia, Ericsson, Motorola and Psion.

Windows Mobile a compacibperating systentombined with a suite of basic applications foobile
deviceshased on theMicrosoftworld.

-


http://en.wikipedia.org/wiki/Software_engineer
http://en.wikipedia.org/wiki/Application_software
http://en.wikipedia.org/wiki/Software_engineer
http://en.wikipedia.org/wiki/Application_software
http://en.wikipedia.org/wiki/Operating_system
http://en.wikipedia.org/wiki/Mobile_device
http://en.wikipedia.org/wiki/Mobile_device
http://en.wikipedia.org/wiki/Microsoft
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PART 15: APPENDICES

APPENDIX: WHAT IS ANDROID

Fromhttp://www.android.com/about

What is Android?

Developed by the Open Handset Alliance, Android brings Internet-
style innovation and openness to mobile phones.

Androi dE del itesetrofsoftaaredor mgbile devices: an operating system,
middleware and key mobile applications.

Open

Android was built from the ground-up to enable developers to create compelling mobile
applications that take full advantage of all a handset has to offer. It was built to be truly open.
For example, an application can call upon any of the phone's core functionality such as
making calls, sending text messages, or using the camera, allowing developers to create
richer and more cohesive experiences for users. Android is built on the open Linux Kernel.
Furthermore, it utilizes a custom virtual machine that was designed to optimize memory and
hardware resources in a mobile environment. Android is open source; it can be liberally
extended to incorporate new cutting edge technologies as they emerge. The platform will
continue to evolve as the developer community works together to build innovative mobile
applications.

All applications are created equal

Android does not differentiate between the phone's core applications and third-party
applications. They can all be built to have equal access to a phone's capabilities providing
users with a broad spectrum of applications and services. With devices built on the Android
Platform, users are able to fully tailor the phone to their interests. They can swap out the
phone's homescreen, the style of the dialer, or any of the applications. They can even
instruct their phones to use their favorite photo viewing application to handle the viewing of
all photos.

.,-.—«
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Breaking down application boundaries

Android breaks down the barriers to building new and innovative applications. For example, a
developer can combine information from the web with data on an individual's mobile phone --
such as the user's contacts, calendar, or geographic location -- to provide a more relevant
user experience. With Android, a developer can build an application that enables users to
view the location of their friends and be alerted when they are in the vicinity giving them a
chance to connect.

Fast & easy application development

Android provides access to a wide range of useful libraries and tools that can be used to
build rich applications. For example, Android enables developers to obtain the location of the
device, and allows devices to communicate with one another enabling rich peer-to-peer
social applications. In addition, Android includes a full set of tools that have been built from
the ground up alongside the platform providing developers with high productivity and deep
insight into their applications.
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APPENDIZ: LIMO FOUNDATION OVERVIEW AND STRATEGIC
ROADMAP

Fromhttp://www.limofoundation.org/images/stories/pdf/090211%20limo%200overview%20v3.pdf

o Rl )

7% | iMo Foundation
p _.'_?“-_

LiMo Foundation Overview
and Strategic Roadmap

Updated February 2003

;:\; LiMo Foundation™ ! ! | ' ! | ! |! l
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A ‘business-as-usual’ approach has prevented the mobile
industry from bringing the mobile Internet to life for mass
consumers — value system restructuring is needed to

unlock imvestment, innovation and business models

;:; LiMo Foundation™ 4 ! | ' ! | ! | l
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25| iMe Foundation™
T

Fundamental Role of the Handset OS g e

O The Handsst OS has profound industry-wide importance ‘?&'m
as — it cannot be commandeered by one company for its own
competitive purposas

O Mebile industry is unwilling to re-live the PC world by ceding
control of the Handset OS5 to a single large party acting in
support of its own wider business agenda

a Collaborative Industry OS5 solutions are needed to remove
cost, unlock innovation and catalyze next generation

applications and servicas
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Handset OS Evolution -_«_a"é-‘:::-'
¥
Caollaborative i
Industry OF
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HOKIE/Symbian
Proprietary In-house OS5
— “Numerous
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3.5 LiMo Foundation™ & [I ' ' l ! !l

Role of LiMo Foundation ';i‘x"‘:"it‘:"
EN

Delivery of a consistent and competitive global Handsat OS
based upon Linux within which the collaborative bensfits of

shared cost and innovation are realised and wpon which

diverse commercially driven differentiation thrives frealy

a
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LiMo Foundation History A

e &_\5.,_

O Founded at the beginning of 2007 by Molorola, NEC., E
NTT DOCOMO, Panasonic, Samsung and Viodafone

O Mot-for-Profit consortium of industry leaders working togathar within a
transparent and pariicipaiive govemance model

O Heritage and experiize deaply antranchad within the mobile sector

O Diractly delivering a Handset OS - NOT a standards body

2 Total focus on middlewara — avoiding business modeal conflict by rot
competing above the valua line with UI or content offerings

3.5 LiMo Foundation™ d [I ' ! I ! !l

Industrial Strength Success Formula ;"ﬁ_
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nmadandoeep colm
Industry Development
Engagement Methodology
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Broad and Deep Industry Engagement ..:;'-é-;:.-.»
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| Approaching 1 Billion subscnbers managed by carrier members ] '?-&
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Collaborative Development T
£

O LiMe Platform is realisad through Member contributions and
Open Source technologies — costs and results are shared

2 Mutual patent non-assertion enables contnbutions to be made
safaly into the platform and patent royalties to be offsat

O Combined patent count exceeds 300,000

O Fragmentation is managed through reciprocation of fixes and

optimizations — continual quality and performance

enhancement — and structured compliance certification

3 Fraa commearcial competition an top of the OS5 is empowerad®

::; LiMa Foundation™ ! [ | ' ! | ! | l

Conclusions T
E
Q LiMe Foundation is forging a unigue and highly successful ¢
collaboration betwean commercial and community intarasts
O Community delivers the platiorm
O Commercial innovation thrives fresly on top of the platform
3 Opennass and Mobile Linux are now on a fast and
unstoppable growth trajectorias
QO LiMo Platform is inviting community-based developers to be
centrally imvolved bringing the mobile Intamet to lite for

mass Consumers =

::; LiMe Foundation™ ! ! | ' ! | ! | l
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APPENDIR: INTERVIEW MORGAN GILLIS EXECUTIVE DIRECTOR
LIMO FOUNDATION

Fromhttp://www.servicesmobiles.fr/services mobiles/2009/03/intervienvorganqillisexecutive
director-limo-foundation.html

Can you tell us more about the LiMo Foundation?

The LiMo Foundation is a not for profit consortium founded in January 2007 by Motorola, NEC, NTT DOCOMO,
Samsung and Vodafone with the aim of creating an open Linux-based software platform through a balanced and
transparent contribution process enabling a rich ecosystem of differentiated products. Within 2 years, The
Foundation has made considerable headway i increasing its membership from 6 to more than 50 members,
representing nearly one billion mobile subscribers globally through its 11 operator members, shipping 33
commercial handset models and completing the second release of its platform.

The guiding principles that underpin the Foundation include an open, inclusive and independent governance
model, an equitable and balanced collaboration model, abstention from brand and business model conflicts as
well as a strong IPR protection.

WhatareLi Mob6és objectives regarding developers?

LiMo is keen to nurture and empower an ecosystem of developers that can develop innovative applications on
LiMo handsets. LiMo provides developers with a stable, robust platform that targets a broad device market i 33
commercial handsets have already been deployed while LiMo OEMs and operator members have announced
plans to deploy a wider range of LiMo phones in 2009.

LiMo also provides developers with an unrivalled market opportunity with 11 member operators representing

nearly 1 Billion subscribers globally. Furthermore, LiMoobs
available to developers for download. Four of LiMods member
will be made available to developers later this year. By abstracting at the User Interface and User Experience

layer, the LiMo platform encourages innovation on top of the middleware.

Whilst the core of the platform is licensed under the Foundation Public License, there is provisioning for fee-

bearing proprietary code in order to align with developer st
BONDI specifications, LiMo has also made it easier for the millions of web developers from the PC world to run

their applications and widgets seamlessly across LiMo handsets.

Why is LiMo building a new mobile platform?

The mobile industry has so far been blocked by legacy value systems. Most mobile devices and services have
been operator-specific, i.e. tailored to the unique environments of particular mobile operators. This has resulted in
dozens of proprietary operating systems, rendering application development across different handsets and
networks both tedious and costly and, in turn, hindering innovation and market growth.

The industry realized that, in order to provide demanding customers with a more compelling and differentiated
next-generation mobile experience, unification is required around two or three global platforms. Therefore, a
group of industry leaders, inspired by the open-source principles of code sharing and transparent governance,
came together to create a common, neutral and collaboratively developed middleware platform.

What are LiMobs gl obal plans for 2009/ 2010°7?

2009/2010 will be an exciting period for LiMo which will see the Foundation make giant strides in the Mobile OS
market. We have already announced the completion of contributions for the R2 platform. We will now move
swiftly to the testing and integration phase so that our members can start shipping LiMo based phones in H2 of
2009. Many of these LiMo handsets will support the BONDI specification. We will publish the APIs for the R2
platform and our members will make available SDKs so that 3rd party developers can start writing applications for
LiMo handsets.

The Foundation will continue to grow in strength with some big industry names expected to join in the coming
months. The LiMo platform itself will continue to develop and mature, reflecting the current technological trends
and state of the art contributions from our innovative members
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APPENDIA: FUTURE OF THE MEDIA AND COMMUNICATION
INDUSTRY

Fromhttp://www.mocom2020.com/

Here you will find the video presenting the future vision of the media and communication in 2020.
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