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I. Technology

I.1 Introduction
1.22G
I.2.1 Communication Technologies of 2G
i. GSM
ii. TDMA
iii. CDMA
Figure I.1: Working of CDMA
iv. D-AMPS
1.2.2 Data Services
i. SMS
a. The Working of SMS
Figure 1.2: SMS Message Flow
b. Types of Messaging Services
- Mobile-originated SMS
- Mobile-terminated SMS
¢. Premium-rate SMS (PRSMS)
ii. MMS
a. How Does MMS Work?
Figure 1.3: MMS Application Services
b. MMS Services
- MMS Entertainment and Information Services
Figure 1.4: Nokia’s 6280 3G Handset Supporting Video Streaming, and Sony Ericsson F500i and
Samsung VGA Picture Phones
c. Personalisation
iii. The SMS/MMS Value Chain
Figure 1.5: SMS/MMS Value Chain
1.32.5 &2.75G
I.3.1 GPRS
1.3.2 EDGE
Figure 1.6: EDGE Handsets: Nokia N70
1.3.3 CDMA2000

1.43G
Figure 1.7: 3G Access Technologies
Figure |1.8: Global 3G CDMA2000 IXEV-DO Subscribers (Millions)
Figure 1.9: Global 3G UMTS (WCDMA) Subscribers (Millions)
1.4.1 UMTS
Figure 1.10: Evolution of UMTS
i. WCDMA
1.4.2 Ix EV-DO
Figure |.11: EV-DO Enabled Samsung SPH-A900
1.4.3 Ix EV-DV
|.4.4 TD-SCDMA
1.5 Beyond 3G
I.5.1 HSDPA
Figure 1.12: Application of HSDPA and its Enhanced Versions
Table I.1: Global Operators using HSDPA Services
1.5.2 4G
i. WiMAX

Figure 1.13: WiMAX Evolution
Figure 1.14: Working of 802.16 Standard
1.6 Mobile Technologies Compared
Table 1.2: Comparative Chart of Mobile Technologies
Figure |.15: Evolutionary Path of Communication Technologies
1.7 Other Enabling Technologies
1.7.1 Wireless Internet Technologies

i. WAP

Figure 1.16: UK WAP Page Impressions, September 2002 — May 2005 (Millions)
1.7.2 Future of WAP — Where is WAP Heading!
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Figure 1.17: Future Path of WAP
i. The i-mode Alternative
Figure 1.18: Growth of i-mode Subscriber Base (Millions)
Figure 1.19: Growth of i-mode Menu Sites
1.7.3 Languages, Platforms and Operating Systems
i. Languages
a. Java
ii. Platforms
a. ]2ME
b. BREW
iii. Operating Systems
a. Palm OS
Figure 1.20: Palm OS Applications
b. Windows Mobile
Figure 1.21: Windows OS mobile screen
1.7.4 Other Relevant Technologies
i. MP3
Figure 1.22: MP3 Phones: Sony Ericsson K700i and Siemens SX|
ii. MP4
iii. MIDI
Figure 1.23: Sony Ericsson T610 Mobile Phone
iv. Bluetooth

2. Cellular Market Growth

2.1 Introduction
2.2 Growth of the Cellular Market
2.2.1 Global Cellular Subscriber Market
Figure 2.1: Cellular Subscriber Growth, By Region (m) 2004-201 |
Table 2.1: Cellular Subscribers, By Region (m) 2004-201 |
Figure 2.2: Cellular Subscriber Growth, By Region (m) 2004-201 |
Figure 2.3: Population and Mobile Subscribers
Figure 2.4: Cellular Subscribers Penetration by Region 2004-201 | (%)
2.2.2 Leading Mobile Operator Groups by Subscriber Base
Table 2.2: Leading Mobile Operator Groups by Subscriber Base (m) 2005
2.2.3 Growth of 3G
Table 2.3: Global Cellular Subscriber Forecasts by Technology (m) 2006-201 |
Figure 2.4: Global Cellular Subscriber Forecasts by Technology (m) 2006-201 |
2.3 Regional Cellular Market Growth
2.3.1 North America
Figure 2.6: North American Cellular Subscriber Forecasts, by Technology (m) 2006-201 |
Table 2.4: North American Cellular Subscriber Forecasts by Technology (m) 2006-201 |
2.3.2 South America
Figure 2.7: South American Cellular Subscriber Forecasts by Technology (m) 2006-201 |
Table 2.5: South American Cellular Subscriber Forecasts by Technology (m) 2006-201 |
2.3.3 Europe
Figure 2.8: Europe Cellular Subscriber Forecasts by Technology (m) 2006-201 |
Table 2.6: Europe Cellular Subscriber Forecasts by Technology (m) 2006-201 |
2.3.4 Asia Pacific
Figure 2.9: Asia Pacific Cellular Subscriber Forecasts by Technology (m) 2006-201 |
Table 2.7: Asia Pacific Cellular Subscriber Forecasts by Technology (m) 2006-201 |
2.3.5 Rest of the World
Figure 2.10: Rest of the World Cellular Subscriber Forecasts by Technology (m) 2006-201 |
Table 2.8: Rest of the World Cellular Subscriber Forecasts by Technology (m) 2006-201 |
2.4 The Opportunity for Mobile Entertainment
Figure 2.11: Revenue Growth Mechanisms
2.4.1 Consumer Behaviour Towards Mobile Services
Figure 2.12: End-user Demands
i. Mobile Services Industry Life Cycle
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Figure: 2.13: Life Cycle of Mobile Entertainment Services Industry
Figure 2.14: Killer Cocktail for Mobile Revenue Growth
ii. Mobile Entertainment Value Chain
Figure 2.15: Value Chain of Mobile Entertainment Industry
3. The Mobile Games Industry
3.1 Introduction
Table 3.1: Development Stages of Mobile Games

3.2 Classification of Games
3.2.1 Technology Requirements
i. Embedded Games
ii. SMS/MMS Games
iii. Browsing Games
iv. ]2ME Games
v. BREW Games
vi. Native OS Games:
3.2.2 Number of Players
i. Soloplay Games:
ii. Multiplayer Games:
3.2.3 Genre
Table 3.2: Games Genre
i. Action Games
ii. Logic/Puzzle/Skill Games
iii. Sports Games
iv. Arcade Games
v. Racing Games
vi. Card and Casino Games
vii. Movie Games
viii. Adult Games
ix. Game-show Games
3.3 Demographics of Games
3.3.1 Youth Market
3.3.2 Teens and Tweens
3.3.3 Core Games Players
3.3.4 Adult Gamers
3.4 Recent Trends in Mobile Games
Figure 3.1: Trends in the Mobile Games Industry
3.4.1 Technological Trends
i. Deployment of Improved Networks
ii. Handset Evolution
Figure 3.2: Cycle of Technology Factors

3.4.2 Social and Demographic Trends
i. Change in Demographic Patterns
3.4.3 Market Trends
i. Increase in Number of Games Publishers
ii. Availability of Games Titles
Figure 3.3: Number of Games Launched in the US Mobile Games Market
iii. Enhanced Quality of Games
iv. In-game Advertising
v. Outsourcing Development
3.5 Games Delivery Outsourcing
3.5.1 Case Study - End2End
3.6 Value-Chain of Mobile Games
Figure 3.4: Value-chain of Mobile Games
3.6.1 Games Developers
3.6.2 Games Publisher/Aggregator/Distributor
3.6.3 Wireless Operators
3.6.4 Handset Vendors
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3.6.5 Users
3.6.6 Other Value Chain Members
3.7 Players in Mobile Games Development and Publication
3.7.1 Digital Chocolate
Figure 3.5: Screenshots of Popular Digital Chocolate Games
3.7.2 Walt Disney Internet Group
Figure 3.6: Screenshots of Popular Disney Games
3.7.3 Electronic Arts (EA)
Figure 3.7: Screenshots of Popular Games from EA
3.7.4 Gameloft
Figure 3.8: Screenshots of Some Popular Gameloft Games
Table 3.3: Key Financial Information of Gameloft
3.7.5 Glu Mobile
Figure 3.9: Screenshots of Popular Glu Mobile Games
3.7.6 Hands-On Mobile
Figure 3.10: Screenshots of Popular Games from Hands-On Mobile
3.7.7 Hudson
Figure 3.11: Screenshots of Popular Hudson Games
Table 3.4: Financial Highlights of Konami 2003-2005
3.7.8 In-Fusio
Figure 3.12: Age of Empires Il Mobile, From In-Fusio
3.7.9 I-play
Figure 3.13: Screenshots of Popular |-play Games
3.7.10 Mobile Media Company
Figure 3.14: Screenshots of Popular Branded Games of MMC
3.7.11 Namco
Figure 3.15: Screenshots of Popular Classics of Namco
Figure 3.16: Screenshots of Pool Pro Online and Time Crisis Mobile
Table 3.5: Financial Highlights of Namco Ltd. and its Subsidiaries 2003-2005
3.7.12 Square Enix
Figure 3.17: Square Enix Mobile Games Final Fantasy VIlI Snowboarding and Drakengard
3.7.13 THQ Wireless
Figure 3.18: Screenshots of Some THQ Wireless Games
3.7.14 Vivendi
Figure 3.19: Screenshots of Empire Earth Mobile and SWAT Force
3.8 New Entrants
3.8.1 JPM Interactive Ltd
Figure 3.20: Screenshots of JPM Games
3.8.2 Spill Group
4. The Way Ahead
4.1 The Future of Mobile Games
4.1.1 Beyond the Hardcore
4.1.2 Games Technology Evolution
i Multiplayer games
Figure 4.1: Multiplayer Turn-based Game — Catapults
ii. 3D Games
Figure 4.2: 3D J2ME Games
Figure 4.3: 3D BREW games
iii. Multimedia Online Role Playing Games (MMORPG)
Figure 4.4: EverQuest Screenshot
Figure 4.5: Guild Wars Screen Shot
Figure 4.6: Comparative Chart of Mobile Games on the Basis of Features and Interactivity
iv. Handset Technology
4.1.3 Immersion’s VibeTonz Technology
Figure 4.7: VibeTonz System Components
4.2 Issues in Mobile Games Market Development
Figure 4.8: Difficulties in Adopting Mobile Games in the US
4.2.1 Technology
i. Handset Memory Constraints
ii. Network Technologies
iii. Platforms
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Table 4.1: Advantages and Disadvantages of Different Mobile Games Engines
iv. The Khronos Group

Figure 4.9: Khronos Group Activities
v. Handheld Devices

vii. Sony PSP
Figure 4.10: Sony PSP
viii. N-Gage

Figure 4.1 1: Nokia N-Gage QD Handset
4.2.2 Marketing and Distribution
i. Pricing
ii. In-game Advertising
Figure 4.12: Screen Shot of In-game Advertisement
iii. Distribution
iv. Marketing
4.2.3 Fragmentation and Customisation
i. Porting
ii. Customisation
iii. Billing and Usage Monitoring
4.3 Market Drivers/Constraints
Figure 4.13: Market Drivers and Constraints for Mobile Games

5. The Games Market

5.1 Introduction
Table 5.1: Top 10 Mobile Games 12 months to May 2006, GameZone
Figure: 5.1 Categories of Leading Games |2 months to May 2006, GameZone
5.2 Forecast Definitions and Methodology
5.2.1 Forecast Definitions
5.2.2 Forecast Methodology
Figure 5.2 Forecast Methodology.
5.3 The Market for One Time Download Mobile Games
5.3.1 One Time Download Mobile Games Users and Usage
Table 5.2: % Mobile Phone Users Who Download Games. Regional Forecast 2006-201 1.
Table 5.3: % Mobile Phones Suitable to Download Games. Regional Forecast 2006-201 I.
Figure 5.3: Mobile Phone Users Who Download Games (million). Regional Forecast 2006-201 I.
Table 5.4: Mobile Phone Users Who Download Games (million). Regional Forecast 2006-201 |.
Figure 5.4: Average Number of One Time Game Downloads by “Games” Mobile Users per
Year. Regional Forecast 2006-201 .
Table 5.5: Average Number of One Time Game Downloads by “Games” Mobile Users per Year.
Regional Forecast 2006-201 I.
Figure 5.5: Total Number of One Time Game Downloads by Games Mobile Users per Year
(million). Regional Forecast 2006-201 I.
Table 5.6: Total Number of One Time Game Downloads by Games Mobile Users per Year
(million). Regional Forecast 2006-201 I.
5.3.2 Mobile Games One Time Download Revenues
Table 5.7: Average Price ($) Paid per One Time Game Download. Regional Forecast 2006-201 |.
Figure 5.6: Total Revenues from One Time Mobile Games Downloads ($million). Regional
Forecast 2006-201 I.
Table 5.8: Total Revenues from One Time Mobile Games Downloads ($million). Regional
Forecast 2006-201 1.
5.3.3 One Time Mobile Game Download ARPU
Figure 5.7: ARPU for Mobile Game One Time Downloads ($). Regional Forecast 2006-201 1.
Table 5.9: ARPU for Mobile Game One Time Downloads ($). Regional Forecast 2006-201 I.
5.4 The Market for Subscription and Rental Mobile Games
5.4.1 Mobile Games Subscription and Rental Users and Usage
Table 5.10: % Mobile Phone Users Who Subscribe to, or Rent, Mobile Games. Regional Forecast
2006-2011.
Figure 5.8: Mobile Phone Users Who Subscribe to, or Rent, Mobile Games (million). Regional
Forecast 2006-201 1.
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Table 5.11: Mobile Phone Users Who Subscribe to, or Rent, Mobile Games (million). Regional
Forecast 2006-201 I.
Figure 5.9: Average Number of Game Subscriptions, or Rentals by “Games” Mobile Users per
Year. Regional Forecast 2006-201 |.
Table 5.12: Average Number of Game Subscriptions, or Rentals by “Games” Mobile Users per
Year — Regional Forecast 2006-201 I.
Figure 5.10: Total Mobile Game Subscriptions/Rentals (million). Regional Forecast 2006-201 1.
Table 5.13: Total Mobile Game Subscriptions/Rentals (million). Regional Forecast 2006-201 I.
5.4.2 Mobile Game Subscription and Rental Revenues
Table 5.14: Average Price ($) Paid per Mobile Game Rental/Subscription. Regional Forecast
2006-201 1.
Figure 5.11: Total Revenues from Mobile Game Subscriptions and Rentals ($million). Regional
Forecast 2006-201 1.
Table 5.15: Total Revenues from Mobile Game Subscriptions and Rentals ($million). Regional
Forecast 2006-201 I.
5.4.3 Mobile Games Subscription and Rental ARPU
Figure 5.12: ARPU for Mobile Game Subscriptions and Rentals ($). Regional Forecast 2006-201 I.
Table 5.16: ARPU for Mobile Game Rentals/Subscriptions ($). Regional Forecast 2006-201 .
5.5 Total Mobile Games Revenues
Figure 5.13: Total Revenues from Mobile Games ($million) 2006-201 1.
Table 5.17: Total Revenues from Mobile Games ($million) 2006-201 1.
Figure 5.14: Total Revenues from Mobile Games ($million) 2006-201 I.
Figure 5.15: Comparison of Revenue Forecasts 2nd and 3rd Editions.
5.6 Regional Outlook For Mobile Games
5.6.1 Regional Forecasts For All Mobile Games
Figure 5.16: Total Revenues from Mobile Games ($million) — Regional Forecast 2006-201 1.
Table 5.18: Total Revenues from Mobile Games ($million) — Regional Forecast 2006-201 |.
5.6.2 Regional Markets
i. Asian Markets
ii. European Markets
iii. American Markets
iv. Other World Markets

6. Regulations and Controls 115

6.1 Games Regulations
6.1.1 PEGI Games Ratings
Figure 6.1: Icons Showing Content Descriptors and Age Ratings of Mobile Games
6.1.2 OMA Standards
6.1.3 Government Regulatory Organisations
Table 6.1: Mobile Game Regulatory Authorities
6.2 Other Regulations — Mobile Content
6.2.1 Self Regulation — The Operators’ Approach
i. Independent Mobile Classification Body (IMCB)
ii. Internet Content Rating Association (ICRA)
6.2.2 ICSTIS
6.2.3 OFCOM
6.2.4 CTIA
6.2.5 Pan-European Legislation
i. Directive 95/46/EC: Processing Personal Data and the Protection of Privacy
ii. The E-Commerce Sector Data Protection Directive (2002/58/EC)
iii. The Distance Selling Directive (97/7/EC)
6.2.6 Regulating SMS
i. Premium Rate SMS Regulation in the UK
ii. The E-money Directive
iii. The Problems with Regulation
a. The Objections to PRSMS Regulation in the UK
b. Age Verification Problems
c. Issues with Opt-in and Opt-out
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6.3 Telecoms & Internet Regulations
6.3.1 Introduction
6.3.2 Who Are The Regulators?
6.3.3 Regulatory Environments
i. Pan European
ii. National Legislation
iii. Self Regulation
6.3.4 The UK Regulatory Environment
i. The Data Protection Act 1998 (DPA)
ii. The E-Commerce Directive (2000/31EC) and the Electronic Commerce Regulations 2002

7. Billing 133

7.1 Introduction
7.1.1 Changing Billing Requirements
7.1.2 Revenue Sharing with Content Providers
i. Operator-Owned Portals
ii. Third-party Portals
7.2 Requirements of Billing
7.2.1 Accuracy
7.2.2 Timeliness
7.2.3 Security
7.2.4 Privacy and Anonymity
7.3 Billing Types
7.3.1 SMS Models
i. Standard SMS Payment Model
ii. Premium SMS Payment Model
7.3.2 SMS MT Reverse Billing
7.3.3 Premium Rate SMS (PRSMS)
Table 7.1: The Three Principles of PRSMS
7.3.4 Premium Rate MMS (PRMMS)
7.3.5 Stored Value Accounts
7.3.6 Enabling Technologies
i. Subscriber Identity Module (SIM)
ii. Mobile Wallets
iii. Swipe Machines
7.3.7 Postpaid and Prepaid Billing
Figure 7.1: Billing Process for Mobile Entertainment Services
7.3.8 Billing and Charging Models
7.4 Security
7.4.1 Public Key Infrastructure (PKI)
Figure 7.2: Main Components of Public Key Infrastructure
7.4.2 Digital Signatures
Table 7.2: How Digital Signatures Allow Security Services to be Applied to Billing Information
7.5 The Next Generation of Billing Mechanisms
7.5.1 Benefit to Customers
7.5.2 Benefit to the Operators
7.5.3 Transition to Real-time Converged Billing
7.6 Billing Rules and Regulations
7.6.1 European Union Directives
7.6.2 UK Laws
6.6.3 Existing PRSMS Rules and Regulations
7.7 Mobile Billing and Payment Bodies
7.7.1 The Mobile Payment Forum
Figure 7.3: Payment Life Cycle of M-payment
7.7.2 The Mobile Payment Services Association (MPSA)
7.7.3 NACHA
7.8 Billing for Mobile Games
Table 7.3: Types of Mobile Games Billing Models
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7.9 Case Study
7.9.1 Bango
Figure 7.4: Co-existence of On and Off-Portal Models
Appendix |: Global 3G Operators
Appendix 2: List of Major Regulators Worldwide
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